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AVRO 698
WITH VERTICAL TIER STOWAGE OF 1,000 LB, BOMBS,

INTRODUCTION.

The AVRO 698 to specification B.35/L46 is designed
to carry a bomb load of 10,000 1b for still air ranges of

3350 to 5000 nautiecal miles. It has been recognised for
some time that an alternative mission would be the carriage
of greatly increased bomb losds for short ranges, snd in
January 1951 a proposal was made for the carriage of either
53 x 1000'1b bombs or four 10,000 1b bombs, (See
Apvendix 2 of the AVRO 698 brochure, Issue L4, I.P.B. 32).

. Two wing nsascelles 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 10,000 1b bombs were
carried in the bomb bay.  Preliminary wind tunnel work on
this scheme has been carried out, and it was intended %o
fit these nacelles to the second prototype aircraft.

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

'-dropping'characteristics. ‘ \

- This brochure describes the proposed applicatlon of -
Vertical Tier Stowage to the AVRO €98. In the standard
-case. 1000 1v, ‘bombs are. carried., = These are disposed
numbers in the bomb bay snd in the . :
hat a satisfactory ground pattern is obtaine&
10ups=consisting of two bombs from the fuselage
11

_been assumed th: 7<the sti11 air range with
s_w;l‘ b from 1200 to. 1800 nautical miles;

et o
elage nly;fbr still air ranges of, say,
cal mileS“vv~~. s hi A i g

entien has been paid throaghout to  _
“simple straightforward inst&llation :

stanaard method develoyed for the AVROG98 namely f 
air af hydraulic gacks. e v : _
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AVRO 698
WITH VERTICAL TIER STOWAGE OF 1,000 LB, BOMBS,

The sdaptation of the aireraft for vertical tier _
‘stowage does not interfere in any way with the carriage of
the other normael 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
structursl strengthening must be carried permanently, there
will be a slight loss in performance in the long range case,
This is estimated to be an increase of teke-off weight of
850 1b., and a loss of height at the target of 150 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 1b. 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 tske-off,

At the take-off weight of 192,000 1b. corresponding
to 83,000 1b. bombs and & still air range of 120C nsutical
miles, the unassisted take-off distance to a helght of
50 ft., will be about 3400 yds., and rocket assistance 1s
proposed to reduce this 102200 yds.

The vertical tier stowage scheme is regarded as
superseding that previously proposed for. the carriage of
53 bombs in conventionsl stowage, and the necessary
modificstions for the carriage of the Dbonb containers and
the wing nacelles will be incorporated in the second
prototype aircrafi. S T R -

In view of the urgeni necessity of obtaining the.
earliest possible testing of wverticsl tler stowage in
flight, A.V.Roe have in hand the design and construction
of & container for eight 1,000 1b bombs to fit into the
bomb bey of the Canberra. ' et e adh S e U RN DA e

-
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AVRO 698
WITH VERTICAL TIER STOWAGE OF 1,000 LB. BOMBS,

1. General.

The general features of Vertical Tier Stowage are by
"now well known. The bombs are held in conteiners which
are divided into a number of cells with vertical walls,
Two or more bombs are stowed in each cell and are sepsrately
erutched. VWhen 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 standarﬁ scheme for crutching
and releasing the individual bombs has been adopted, A
scheme is proposed in Section 4 of this brochure which
differs in some respects from the scheme under development
at R, A E.y &na 18 considered to have some advantages.

.In-the application of vertical tier stowage to the
Avro 698 it is proposed to use both the existing bomb
‘bay and the wing nacelles, Thirty-nine 1,000 1lb.bombs .
are carried in the bomb bay and twenty-two 1,000 1b, bombs in
each of the two nacelles, making a total of 83 x 1,000 1b.
bombs (See Page 23)., The standard aircraft is provm&ed
with fittings for wing nacelles, and the modifications to
provide for vertical ‘tier stowage comprise the provision
of Pittings to carry the bomb containers, some strengthenlng
-of the structure, and geer 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 y, E
weight penslty in the normal long-range case, but by caraful
design this has‘been kept to a.minimum, , i

: ‘ Phroughout tha design every attempt has been made to
: 5 keep the construction simple, consistent with the over< =
|~ riding requirement of lightness, . For example, althe&gh
| . esach aircraft carries nine separate containers, the: re
T anly three difrerant desi ~t : 1ty pe

_:-:fnﬁerating:maéhanism The me
‘."1s_described fullyﬁin Section h

It is emnhasised that ’fJ-

"3: :the‘use af any*speéialised geari.

2 Baesl ' *effect on atructural strength anﬁ weight is
#;Qconsiﬁered in Seetions 6 and. 7. The efrect on’ perfnrmance
T:-is shawn -n‘Section B :

'2,'5 Inatallation sr Fusela e Gontainers.-g e
Bt The ‘arrengement of the 39 ‘bombs in three ldentical
fgfeontniners is shown on pageEM ~Bach- aontainer has three
kY 3 of 3 ‘bombs and two tiers of 2 ‘botbs, . To install
: thes”'cantainers it is necessary to remove the existing

© bomb doors,  The containers are shaped to clear the
L axisting structure 1n the roor nf the bomb_hay and ara hung

——AVROERGITE
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AVRO 6938
WITH VERTICAL TIER STOWAGE OF 1,000 LB, BOMBS.

from two additional fittings on beams which carry the
existing arrsngement of three groups of seven 1,000 1b.
bonb 8. 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 at the front and
rear of the fuselage fair the existing eirecraft lines at

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

and feir the aft container to the existing aircraft lines

at the rear spar. Side fairinge sre 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 detrimentel
effect on the high Msch number performance.

The design of the containers and door mechanisms is
shown on pages 25and 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
ensble 49 x 1,000 1b.bombs to be accommodated in the fuselage,
end 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
48 bombs and one with 13 bombs, ‘

3. Installetion of Wing Nacelle Contsiners,

. - The wing nacelles pick-up on the four strong poinis
that are already designed intc 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 snd they will also carry either
nacelles accommodating a 10,000 1lb, bomb or jettisonable
fuel tanks, Ci g, CEE, o e

The arrangement of the wing nacelles is shown on
page 28. Twenily-~two bombs are carried in three separate
containers, the forward and centre containers each
accommodating 9 bombs, and the rear container accommodating
4 bombs., The nine bombs are in three tiers of three and
the four bombs in two tiers of two. ' - -

It will be noted that the nacelle itself consists
of & 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. : 5

o ' The construction of these containers is similar to
e Py that of the bomb bay containers which hsve already been
described, : : _ _
o ] 7 : = e
>!
e I
{5
e
Wwim.
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WITH VERTICAL TIER S"O%AGE OF 1,000 LB, BOMBI,

i, Aireraft Handling and Loading,

All the containers for both the fuselage bomb bay =nd
the wing nacelles can be loaded with the aircraft standing
on its wheels on any piece of level hard ground, The
standard aerodrome bomb itransporter 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 snd loaded without the need for any
special arrangements,

The loading of the fuselage containersis shown on
rages 29 and 3G 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 appropriaste 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 the bomb bay roof, (This, of course,
follows the standard AVRC 698 practice for loading bombs
ete, ). The jacks are ‘then retracted, 1ifting the

container into position and the wedges are inserted to
retain it in place. The loading jacks and the bomb trolley
are then removed and the process repeated with the other
two contaliners. £ -

The method of,hringing-thé bbﬁb containers up to the
wing nacelles is shown on pe&ge 31 . The loading arrange-

‘ments are similar to those aﬁapted for the fuselage
containers,

_.5.' Prqggsed arr_ﬁg;ment for Stackigg the Bombs

in the nta;ae .

At the present time a method of crutching and
releasing‘bombs in vertical tier stwoage is underg01ng '

development at the Roysl: Aireraft Esteblishment, A

‘however, described in this brochure

proposed: alternative isy
~This method allows the bombs to

and is’ shown on page 32 ¢

 be loaded<through the topmof the cantainer by means of 8 .
: crane: (See pagej3) e R 5 _ "

The bomb is held betweeﬁ one’ release point 2*“'aft

of the bomb 0.G. and st LS5O to the vertical, and two
-erutching points respectively 9" forward and 11" aft of the

bomb 'C.0, and diagonally opposite to the ‘release’ point_

‘The release mechanitm is actuated by a Vickers No.1, release
unit and after release the ped end link arms retract
completely into the. ‘well of the container, - The crutching
- Brms are. mechanically coupled by a torgue tube and are L
~eontrolled by compression links, engbling them to take up F
“either of two positions, namely crutching. the bomb or :

completely retracted Within the casing. _

'&ﬂ The_Vickers Ho.1 ﬁnit is a standard developed unit
e  and can be removed for servicing or réplacement leaving the
s release mechenism in situ,  The crutching and reicase
10 'mechanisms can also be removea for servicing. ' -
12z : - 5 2 : .
1218
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AVRO 698
WITH VERTICAL TIER STOWAGE COF 1,000 LB. BOMBS,

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 torgue shaft
by means of the handle provided. The bomb is then lowered
into the conteiner until it rests on the release pad, - The
clutch on the shaft which connects the two crutches is then
rotated to cock the erutches, and the sguare on the
concentric shaft is then rotated until beth 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 relesse
mechanism retracts into the container structure, thus
permitting free passage for the bomb. The upper pair of
crutches remesin in position until they are moved away when
the next bomb is dropped.

1 ‘

6. The effect of increased bomb load on structural
sirength. ‘

The basic AVRC 698 aircraft is now designed to carry
a bomb load of 10,000 1b.for 5,000 nautical miles still air
range or a lcad of 53,000 1b, (26,000 1b. 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 lb., 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 preposed that the aircraft should land with bombs
on, and there is, therefore, no reduction in safety factors,
in fact, the maximum normal landing weight at 109,000 1b,
would nermit lending with 12,000 1b. bombs and half the
fuel for a range of 1200 nautical miles.

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

FPor the flight case, full factors are obtained
provided that the bomb dropping 1s 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 & relief load on the inner part
of the wing and partly because the design of some paris of
the wing is determined by considerations of gtiffness
rather than of strength, There is also & slight relief
due to reduction of fuvel in the fuselage. : _

34{§

The normal seguence of dropping bombs will involve
groups of four bombs made up of itwo bombs from the fuselage
and one from each nacelle, and this will automstically meet
+he sbove condition. Thus the structural requirements for

!
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AVRO 698
WITH VERTICAL TIER STCWAGE OF 1,000 LB. BCMES.

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 tske-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 braeked taxying, turning and
swinging can be cleared by using care when handling the
aircraft on the ground - and in particular by reducing
taxying to & 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 guality sirfields.

‘ In Case B where the aircraft carries 39,000 1b., 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, 1t
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 sircraft to meet these
flight cases as this would involve a further weight penalty
of approximstely 220 1b.

The tﬁkeﬂoff weight with this losd for a raﬁge of

‘335o_st111*air;milésjig 164,870 1b. and again the teske-off

strength requirements cannot be fully met, From the = .
table on page 22 1t will be seen that the minimum reslised
Pactor is 41-78 against a required factor of 2-25., However,

. the reslised factors are higher thsn those for the

83,000 1b. bombs case and it is considered that reduced
facters cou1d be accepted. ' '

7. . Height and C,G. data.

. The weight data given in this brochure is based on
the weight estimated for production aireraft, the latter
meeting full strength factors at a take-off weight of
154,000 1lb., and capable of either the 10,000 1b bomb

- 5000 nauticsal miles or the 53,000 1b. bombs - 1200
nautical miles, _ ‘

The Pixed weight penelty that must be carried on
all aircraft fitted for vertical tier stowage is detailed
on page 18 =nd emounts to 540 1b, - The corresponding
weight breakdowns for the present production aireraft and
the modified aircraft are given on page 15 for the case
where the aircraft is carrying a 10,000 1lb. 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 1b. | -

T AV.ROE&CILT
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AVRO €98
NITH VERTICAL TIER STOWAGE OF 1,000 LB. BOMBS.

The conversion of the aircraft from the 10,000 1b,
case to the 83,000 1b. case will involve removal of the
main bomb doors and fitting the wing nacelles, the bomb
containers and their operating mechanism. :

The 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 1b. is carried . in the bomb bay
without wing nacelles is shown on page 17.

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

The wing nacelles have been positioned so that the
C.G. position remains within suitable limits throughout
the flight. The estimated C.G. positions given in the
following tsble 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,
_ A, B,
Bomb Load (1b,) 10,000 83,000 39,000
Range (N.M's) 5,000 . 1,200 . 3,350
At Take-off. . 0-289 0+ 286 0+ 303
Position}Less:- Bombs & ¥ Fuel 0-285 - 0-285 0+ 289
(sMC) |Less:- Bombs & - | |
All Fuel, - 0°279 0283 0+ 286
8. ‘ggrfcrmanée,

A complete drag snalyeis for the aircraft without
nacelles has been given on pages 45, 46 and L7 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 aircraft with
four Bristol Olympus (B.OL. 3 rating) engines with a take-
off thrust of 12,000 1b, The power curves of the engine
appesr on page h9 of the Avro 698 Brochure I.P.B, 32

Issue h.

Typical flight plans for the aircraft carrying

&f 83 x 1,000 1b, ¥M.C. or L.C., bombs, to targets at distances
=l of 500, 600, 700 and 750 nautical miles are given on
page 34 and for the aircraft carrying 39,000 lb. bombs to

' %. a target st a distence of 1500 nautical miles on page 35 .
1z .

o
B LS Vst i st T ,
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AVRO 698
WITH VERTICAL TIER STOWAGE OF 1,000 LB, BOMBS.

TAn aliowance of 20% on the total base to target and return
distances has been msde, bringing the still air ranges for
‘the 83,000 1b, bomb case up to 1,200, 1,4h0, 1,660 2nd
1,800 nautical miles reSpectavely, and an allowance of

350 nautical miles has been allowed for the 39,000 lb. bomb
case,  The fuel guoied for these still air ranges includes
&110W&n06¢ for warm~-up, taxi and tske-off, and also
provides for navigational errors, manoeuvring in the target
grea, diversions, descent to sea-level and landing.

The technique that has been adonted on the 1nitial
© ¢limb, and the.climb after droprning the bombs, is to climb
‘on. cruising thrust until a rate of climb of 300 ft./min,  is
reasched (in the case of the initial climb this takes 25
minutes in which 2 distance of 90 nauticsl miles is covered)
gnd then to climb at maximum thrust for 5 minutes, This
takes the alrcraft sbove itsnormal ceiling with crulsing
thrust, so that when the cruising rating is resumed, the
sircraft will slowly lose altitude until it reaches its
stable cruise conditions.

: Take-off distances under I.C.A,K. Standard and
: Tem@erate Summer conditions are shown on pages 36 and 37 .

The distance to-a 50 fi{. screen in 1.C.A.N, Standard conditlons
with no assistance is 3400 yds. in still air at a take-off
weight of 191,700 1b. This distance is reduced to 2200 yds.
by using two jettisonahle rockets of 15,000 1b. thrust
- acting for 30 secs, and started when the ground speed has
reached 50 knots under normal power, . The corresponding
" distances -in Témperate Summer conditlons are 3600 yds. and

2400 yﬂs._respectively.- '

- Pages ‘38 and 39 show the 1snding distances in I C AN,
Standard snd Temperate-summer conditions. The distance -
from 8 50 f£t. screen to rest is. 1,?00 yds, in the case of
‘an aireraft with a range of 1,200 nsuticsl miles landing

with half - fuel snd no bombs., = This distance is reduced to

4,100 yds. by using the two 16 ft, diameter parachutes

" which are a standard fitment on the aircraft, The

’w-correaponding distances in Temperate Summer condltions gre

*?_i” 15 300 yds. and 1 4200 yds. respectively.

‘. : In order to 1llustrate the flexibil1ty of the 5o
.aircraft, the ‘bomb losd v range disgram on page L0 has been
_ prepared. . The loads carried range from 83,000 1b., in
T yertical ‘tier stowage for a range of 1,200 miles to the
10,000 1b, special bomb for.a range of 6 000 nautical
~miles, In the latter case drop tanks are fitteé in place
“of the wing bamb nacelles.

J’7f.9,, ' Efféct on_the standard aircraft in the

icng~rang§ Jbomber role.

When the"ir“raft is converted back to the. normai

TAV.ROEGCSL®
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| AVRO 698
WITH VERTICAL TIZR STOWAGE OF 1,000 LB. BOKBS.

-4,fixed fittings is 540 1b. {See pagﬁ 18 ) and to maintain
“the range with this increased weight an additional 300 1b.
- of fuel is required. The toial weight penalty is, therefore,
840 1b., at take-off and. entails a loss of height at the

target of 150 ft,

Tn the above it has been assumed either that the

| wing'nacelles are always carried when tier stowage is used
~in the fuselsge or that the reduced factors detailed in

the table on pages 20 and 21 can be sccepted.

13 4t s de81red to meet the full specified structure

'factérs when carrying 39,000 lb. bombs in the bomb bay and

no wing nacelles there is s further increase of fixed
weight of 285 1b,, making & total increase of fixed weight

" of 825 1b, and an increase of take-off weight of 1 280 1ib,

and a loss of height at the target of 230 ft.

'10. -Dévelog@ént 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 & verticsl tier stowage container to fit the bomd bay

. of-the Canberra, . This will carry eight 1000 1b. bombs

. end the design will be based on the scheme for cruiching
- and ‘releasing the bombs shown on page 32 of this brochure,
A ‘fumber of items such as the crutching and release mech=-
B T ;,anism and: the bomb doors and their opera:ing mechanism

*iggwill be cemmen to the 1nstallation on the AVRO 698

'nsiderable wind tunnel testiag hasg been carried

'out ‘on the bomb bay and wing nacelles of the’ AVRO 698 4n =

the AVRO. 9 ft, x 7 ft, wind tunnel, @nd the resulis of

. these tests have been communicated to the winlstry of -
1. Supply. ~ The: fuselage bomb bay has shown the smallest

- @drag snd least disturbance to the 10,000 1b, homb on. i
I 'release yet measured 1in this country.. The disturbanae,':

ke 1000 ‘1b. bombs when dropped from: conventional stowage
is alsc small, and it is expected that even better results
1 will be obtained from verticsl tier stowsge since the bomb
| vay is thereby split up into fifteen separate cells, o0
- Tests on the bomb bay arrangement shown on page 2& wiltl- be'
"q,;made during the next month. (Anril 1952) : s

As regards the wing nacelles, tests in the High Speed_

ﬁ,Tunnel at R.A.E. have proved that the adverse effect of
1. . wing nacelles on the drag rise Mach number is small, snd
..that this type  is much superior to other configurations
S e.g. those mounted on. ‘struts below the wing. It will be
. ‘noted that the shape of the nacelles follows the 1atest i
'f*R A‘E reccmmeudations (iech Nete Aero.213 ) s :

Low speed tunnel tests in the AVRO winﬁ tunnal with .

liffa nacelle ‘substantially similar to that shown on. page 28 -

(See AVRO Report No. WT/698/32) have shown satisfactory

AVROERCIE




AVRO 698
WITH VERTICAL TIRR STOVWAGE OF 1,000 LB. BOMBS,

results snd this nacelle has also been tested with the
vertical tier stowage arrangement. (Report No. WI/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
between the nacelle asnd the wing leading edge.

Pinally it is proposed to obtain an early check of
the full scale behaviour of wing nacelles by flight testing
g 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. ;

;'
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AVRQ 698 - FTTH YIRTISAL TIER STOW.GE OF 1000 1B, ROMBS.

Cmnparative weight breskdowns for the stenderd sircraft
and the sircraft modified for vertlcal bger stowa;:e.

«tan&ar& Biocilfied' _
Feight(1d.} Weight(1b) Penalty

{ibe)

% Meinplane: . : .- 22 175. 22,275 +100

¥ Puselage. _ L 688 , ,?88 +100
Tail unit PR : 40965 | 1,965 |

Landing gear. ] 5,221 ~ 5 224

TOTAL STRUGTURE B 1 38049 { 38,2u9.
_Engines (dry; = = ' . 14,620 | 14,620
Mowntings o ‘ 150 150 .
Starter systems. ' . 232 . . 232
Bngine controls 390 { 390
Air intskes , 435 435
det pipes : ‘ 1,160 1,460
Miscellaneous _ - 224 22
0il in engines, . 260 260
TOTAL POVER PIANTS 17,468 17,468
Fuel ianks o e 798 798
Fuel system : 1 893 893
Residual fuel ' - : -
TOTAL FURL SW,MY UNIT : 1,691 | 1,094

Plying controls ine, power con‘l:a:ols,. ; 1,722 4708
Hydraulics. _ 905 905
Prneumstics - 66 B> TR R

¥ Alectrlcs ' 3R <l 3,670 0 - 3,870 S 200

TOTAL, FIXED POWER SERVICES | 6,363 | 6,565

 pe-icing’ { thermal) - ' _ 389 | 389
| Fire extinguishers . ST T 654 BBk
: : %Ti'hrogen 1 R o et ‘ 1',1072;. FERRE Yo r /S
. Pixed armamn’ts. AT e % PPN R e ol
" TOTAL FIXED. PEWIOI%‘ : s % 17,.5;;. JE2% 2 0 e
s Furtﬁ.shlﬁgs oL MR EO e R R
- Soundproofing & honﬂa bay laggmg PR R | ' B ¢ e 2 HN
' Borb bay heating e O, B R G TR
ca‘bm heat:.ng & presswisamon e S ‘:’;61-.5 N ‘615 b 1S
- 293* 1*31*'7,' | +10

:5&-5,_5:-?“?_ 2,543

Emgqmy_ eqmmnt RS B e SRR

Miscelianeous. appeadix ‘A' 3.tems iy SRR T G R

_Tom, FIEXL‘D EQUIP,@M i T 5,912'1;21 By 052 b e T e

“UEARE wEYeET '. .71,600 ?2 e 1 +5k0
:,‘.;Bonb eontaimrg‘ TN ey i Y el B T
Crew (ﬁve) Tt SR g o _‘1;%9%:" ) 1 0{30]1 e o A
BASIC am*nm zmmm 172,600 | 73,450 | +5h0
Bombs - 70,000 ] 10,000 | .

‘ Photof’i.ash it B2 R 1250 1 3~ Piad
WS IGHT mssﬁ-,m g5, 850 | 83,390 | oW |-
Fuel . (5,000 n.m.) TTTTTTTT66,150 | 68,450 | #3090 |

L wnmm R M. £ T | fﬁ«s,sm |

3z

i . I‘tema marked ﬂms X are aetai.lf:d on page ‘iﬂ
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AVRC 698 - WITH VERTICLL TIZR STOVAGE OF 1,000 LB, BOMBS. -
Adreraft modified for verticsel ‘: er atw'age. ‘
Wedght breakdowns Tor the 10,000 1b & 53,000 10, bomb cases.
40,000 1b. 83,000 1b,
bomb - ‘bombs = .
5,000 .. - 1,200 n,m. | Change
range. range_ (I, )
Weight weight .|
(1) (1)
Mainplsne . 22,275 22,275.
¥ PFuselage ° - 8,788 1535 1o -1,250
Pail unit 1,965 1,965 .
Landing gear By 221 5,221 S
TOTAL STRUCTURE 38,249 56,999 15250
Engines {dry) 115620 14,620 g
Mountings 150 150
Starter :systems 252 232
Engine controls 390 3%0
iir intakes L35 435
Jet pipes 1,160 1,160
Miscellaneous 224 221
0il in engines 260 260
o TOTAL TOWER PLANIS 17,458 17,568
Fuel tanks 798 . 798
Fuel system 893 295
Residual fuel = R
P0TAL FUEL SUPPLY UNIT 1,691 14691
- Flying controls inc. power comtrols 1,722 T i22
Bydraulics ' 905 905
Poeumatics _ 65 &6
Electries : - 3,870 3,870
TOTAL FIZED POWER SERVIOES %,563 5,563
De-icing (thermal) 343
Fiee extingulshers s 654 1.
Witrogen 1. O?l,._
Pized armaments o R
TOTAL FIXED Pzzom:rmh BT
“Farnishings IS B BRI
‘Soundproofing & bomb bay Iaggmg o B ¥
Bowb bay heating _ 191
Cabin haat:i.ag; & nressunsatlcn o 615
Oxygen sysbem AL 295 B
‘Bomb gear ; I Al |
Pyrotechnics - e Cirs
Instruments 469
Radio & radar '2 51.;.3;1-
Photographic S SRR
- Emergency equipzent ; 2 20500
Misecellaneous appendix '4* 3.'heras, U - LB ERE O
contingency . RV 227
TOTAL FLXAD _,anm»?r 0 TG
TiR® WBIGHT - e, 75,150
¥ Bomb containers & Ffing uacailes _ s
- Crew (five) - _ e B 080
BASIC OPERATIONAL ?DIC«HT B R
’ Bombs ~110,000
‘&;, Photoflash 0 B 250-'__»”:___
~in WELGHT 1858~ FUEL ;.,83,3907' Trid 169 865 ” _._+85,zq5
- ‘ “Fuel o 86,550 .22,835 29 -24.5,615
}.&e e HRIRL .
|2 ALL-UB -mmm ; 151 81;9 192 ?00-:- - +w,86c-g,
$ .'E Items markad &;-are aetaxlea fm paga '19.__-;.,‘_. i T e S
= ' = A.‘-\f;f ROE &C9 LT




Page 17

AVRO 698 = WITH VERTICAL TISR STOWAGE OF 1,000 IB, BOMBS,

Aireraft m@&:z,f‘isa for verticel tier stowspe.

'?i’e:,ght breakdowas for the 40,000 1b, 2nd 39,u90 1b { fuselage] cases,

7511-

10,000 1b, | 39,000 1b.
bor-:ios -  bonbs = .
5,000 T, te 3’350 <Py Change
range. i range. {1v.)
weight(1b. ) weight(1ib,)
S Tt A 22,275 22,275 5
Puselage. 8 788 7,538 -1 4,250
7ail unit - 1 905 14,965
_ Lanﬁ:.ng gear o 5,221_ 55221
“TOTIT STRUCTHE 38,210 35,599 1,250
Engines {dry) - 14,5620 14,620 '
Houfings 150 150
- gtarter systems 232 232
- Bngine pontﬁ‘ols 390 390
2ir intakes 435 435
Jet pipes 1,160 1,160
jﬁzsoellaaeous B 22t 221
'0:.1 in engz.naa, _ 260 260
' TOT;%L Pewm vmms 17,488 7568 !
Fuel tanks 798 798 |
Fuel system’ ‘ 893, 893
Resz.auul fuel - o
TOTAL m snmmf TNIT 7,697, 1,891
Flying com:rdls z.nc. pewer controls ,722 1,122
Hydyaulics _ 205 - 905
ril’zaeumatz.as 66 : 66
3,870 3,870
6,—5&3_ 6,:5:65 '
389 +389
. 65 654
1 974 1,074
"-::\'_‘-'2 11? g 2,“‘{17 ‘
- 550", 550
SRR+ ¢ Y S
SRR gt VR |
4. -,515_ B i
o I 29575
s ;,5_432,‘ 43h
2 %0
Zc-69 459
gl




}Pégéﬂﬁgl

| FITE VARTICAL TIER STOWAGE OF 1,000 LB BOWES.

: _.FIXED,HTI FT ﬁHxL”K FGR PROVISION OF 7ERWIGmb TIER ST@afGL

P gkem oot weight
S iR I q{lbo}

Mainplzne,

ﬁfﬁ&ﬁhi&ﬂ%s and 1oca1 strengthenlng for o
- - wing nacelles., : + 100

' Fuselége" -

_:Strengthenlﬂa of bomb arches and bomb -
. ' contaznax -attachment polnts. 4+ 100

_-ﬁiécﬁriéé

"3i 2'3aﬂit1Gﬁa1 panels, relays, cébles, gte, o+ 200
E for bcmb container door operatzon.

*'ﬂééﬁies.eie_ffbrﬁﬁdmﬁ o
fuz1ng ana seleetlsﬁ.- o, + 150 -

a0
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[iISSUE N0 |
IDATE

PR TL T P e Y A i ayel
L TIER STOWAGE COF

gy

1,000 1B BOMSS,

DETATES CF CONVARSIT

NOTO VERTICAL T TER STOVAGE OF BOEDS Il‘?

“‘Container (13 x 1,

FISELAGE BOHS

BAY 47 wIi%: N ;CZILLJS*,

Iten

wed gh't
{1b.

Fuselage.

Bxisting main bomb doors deleted

Bomb Containers,

fing nazcelies

- Doors & Mechanism
" CGontalner ( 9 x 1,000 1b,)
Doors & ilechanism

Gontainer ( L x 4,000 1b.} =

Doors & Mechanism

Actustors

[

200 1b,) =

- 1,950

+ 3,000 -

+ 4,815
585

bl
556

' 960

1,605 1b x 3 »

= 195 1o x3

U
B

- 1,111 b x &

i
+

- 139 Th.x & =

u
+

LBO 1b.x 2

u
4
)

= 70 1b.x 2

t
*

= 2515 x9 225

it
e

TOTAL 413,475

A e e e e e e W

L I’éeﬁl”: 4

DWTAIIS OF cwzas:ms 70 VERTIGAL TIER STOWAGE QF.szg TN

BI FIBBLAGR,

o elght

' Fuselggg _
"Mx:a.s'ting main bomb tkacrs aelate&

e '_:_"Bomb Contaz.ners

'-'c@ntamer (13 x4 or:;a 1b. } = 4 6{35 1b, x3 =
Eoors & B{echanlsm

Actuators. ;.

s A95Ibx 3= e B85
= 25;@;;3_5_-; BT

oMLl

e I

T AV.ROEBCOLE




/62
TAKE-OFF WAIGHD 191,000 I3,
LOAD: 39,000 1b bombs + containers end fittings in fuselage.
i 11 44,000 1b bombs + contsiners :nd fittings in wing,
_CASE & - 21,000 1b, fuel, 7

e nedGhda ok g Ra SPRCIFIED REALISED FACTOR. WEIGHD PENALTY TO ACHIEVE A

ITEM, GOVERNING CASE. FACTOR SPECIFIC FACTOR, 5

, REQUIRED , AT HALF X AT HALF ©

T AKF.~OFF RANGE , WING TAKE-OFF | RANGE,WING 2

BOMBS GONE, BOMBS GONE, & ®

(1b). (1b). 3

I

iﬁ'Fron’t apar bottcm boom Front envelope case A (low speed pull=out) 3,0 - 2,7 & - 10 X e =

: N N I Ty : B o)

Fron’c; spar web Braked taxying at take-off' weight - 2425 15 = 93 - 8 %3

Landing ot toke-off weight* . 3,12 2,753 - 9% | - £ o

_,ottom bc:om -ﬂg-- 3,12 2,76 - 96 _ B 'Ef‘;‘

‘Vertical members “do= . . 3,12 3, 06 - 6 : - g 2

, o o

Oentrer se.ction,- I
Fx‘ont sper boom Flight case A (low speed pull=-out) 2.0 - 2.5 % - 71 X% i

“|Resr spsr top boom ~do- 3¢ 0 - 2.6 % - — 90 X E
Resr spar bottom boom o ~do- 3,0 - 2,9 % 10 % &

Front spar web Landing at take~off welght 2 v 2. 62 - 12} - -

4 R_a__ar spar web Q. C 3,12 24y - A% - %

4
% See note on next page, -

Oz 93@& ,'
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- [oATE 3/:';@

g 'cﬁs'ﬁ: A (contcl)

REALISED FACTOR YEIGHT PENALTY TO ACHIEVE
b T = SERCTINTED SPECIFIED IFACTOR,
.ITEM. : GOVERNING CASE._ ¥ACTOR
- N I ¥ HEQUIRED . AT HALF ¥ | AT HALP
* TAKE~OFF  [RANGE, WING TAKE-OFF  |RANGE, WING
BOMRS  GONE. - BOMBS GONE. %
”'f:§5§ boot Turning nd swmngmng on ground 1s5 Lol - 15 -
Bottom boom LT T ek o 1,5 1.3 - L5 -
W -*"Hehs ,_: : . —vﬁ_on- 1.5 1.25 - 112 -
- |wed stiff‘eners. o= T 15 225 - 9 -
;Bamb ba-.',_',.:f |
'::Rib wﬁb : . Landmng at taka-off weight high érag 235 1.52 w 30 -
;Skin ond " strlngers rrli?ht cose, A (low*spee& pull-out) 30 - 2.8 % - 26 %
_.riage atruature "" b i_ A R
,gaﬁose undarcarriage vertical Lanaing 8% take-off weight, hign :rag.' 2,32 1,9 - gt - -
A besms. ‘
‘#l'ﬁaxn underoarrlqge side 109& Turning and swxnging or ground. 1.5 1.22 - 10 -
L e g beam, - : :

% NOTE:

This table shows the ef feci of retamnln the fuselage bombs after dropping the wing bombs.

- For the normsl cnse where wing and fus Llwﬂe bombs

are dropped simulteneously, the reslised

factors are uever less than those requiwea and no ilucrease of struwotural strength has

.therefbre bean assume&

* {p3uoo) ¢ FBYO

Ja

T30Usds g [eInjondi s Uo 3083
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 |DATE

TAKE~OFF YRIGHT 164,870 13

LOAD: 39,000 lbs Bombs + Containers in fuselage + Wing Fittings.

50,000 lbs. Tuel,

_ CASE B
ATEOINIED RTALISEL MAGCTOR WEIGHT PENALTY TO
ITEM., PACTOR AGITEEVE SIRCIFIED PACTUOR.
: REJUTRED.
e | TA K -0, PLIGHT, TAK®E -CFP, FLIGHT?,
- 1outer wing. : )
_.f  Pronh-spar.ﬁdttom boom Flight case A'(low-Speed pull-out) 3.0 - 2, 65 - 9
.~ |Pront spar web - Braked taxying at teke-off weight 2.25 1, 78 - 33 -
|centre section |
%"rbnt. spar boons Flight case 4 (low saaed pull-out} ! 3.0 - 246 - 68
- |Hear spar top beom ~do~ 309 - ?.50 - - 87
S |Rear spar bottom boomm- gy - 3. G - 2,87 -~ 9
. [Frount spar web Lending at take~off weight .42 3, 06 & A &
:' f_Transport_rih_ _ | :

Bbttom boom Flight case & (low speed pull-out) 3.0 - 2,50 - 23
Sl e _ Landing ab teke-off weignr with high drag. 2,35 2,18 _ B é
o |skin and stringers Plight case A (low speed pullwoub) h _ 440 - 2.80 - 2k,
Uridercarriage struc bure. '

'Nose underc&rrzage VErtlcal Lanﬁing at take-off weight (high drag) 2. 35 2,20 - 6 £

(j}damn undercarrmage side load} Turning and swinging on ground, 10 B0 1,40 - 6 s

' 3 bearn, :

o OESYD

*YILUSILy TRINONIG Y

HILY 965 OUAY
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PRV ELH T

T rTire




‘9¥[/SED NOLYIIAIDAdS (3DVMOLS H3IIL TVIILYIA) INFADNVHREY TVHANID

PAGE. 1

————
Y

SECRET.

1334 NI 3W0S
o s 0

‘SENCOE ‘81 000I-€8 = ALDVIYD WWLOL

AVE GNOg FOVTIISNH
[T NI SENOR 91 000! -6E

el

"TITIOVN DNIM
’ HOV3 NI Sanca 'g10001-2¢

869 OYAV

LRD. 352.



65€ Qgt

]
]
-

I o

SPAR,
b)

]

&;;ONT
B Y

FAIRING TO SUIT
EXISTING BOMB BAY LB,

/ B o P wsH T
‘ 4 - A venmne 1o SUIT

A 3-IDENTICAL'CONTAINERS / EXISTING BOMB BAY
WITH 13 BOMBS IN EACH.

13- BOMBS N CONTANER

S
13- BOMBS N CONTAINER
SECTION B -B. M&m&éﬁi:bﬂs
SCALE IN FEET

SECTION A-A.

BOMBS IN BOMB COMPARTMENT. SPECIFICATION B.35/46.

AVRO 698 ARRANGEMENT OF 39-1000LB. LC.OR MC,

139035

o
$

' "39vd
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ek

13-i000L8 L.C. BOMBS
OR -

13-1000LB. MC.BOMBS

‘—\_\\

R T e gy |

T =

= [ L'-'

| . | jf

: W b !
| - I
» ’ l\‘;
i | \ -
i i
i 0 2 L——w e o) 1 2 3 4

[1;]

VIEW IN DIRECTION OF ARROW A " VIEW N DIRECTION OF ARROW B~ -
SCALE IN FEET

AVRO 698 CONTANER FOR 13- I00OLB. BOMBS (VERTICAL TER STOWAGE) ~ SPECIFICATION B 35/46

O



2L adl

ACTUTOR ATTAC 5 S o

A < v‘l
)
e
TORQUE-TUBE POSITIONED/ / 2USH-PULL. RODS POSITIONED
OUTSIDE CONTAINER. INSIDE FRONT & REAR
BULKHEADS,

SCRAP VIEW OF BOMB CELL DOORS {NOT TO SCALE)

AVRO 698 BOMB CELL DOOR MECHANISMS  (VERTICAL TIER STOWAGE.)

DOOR MECHANISMS POSITIONED INSIDE
FRONT & REAR BULKHEADS,

Il 2 3 4

5

SCALE IN INCHES,

SPECIFICATION B 35/46,

134035

« 7 39vd
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FAIRING TO SUIT

f

EXISTING BOCMB BAY

AVRO 698

oY
NS S

¥

M

!

>

=

T I

M

?m
=3
10

2-IDENTICAL CONTAINERS

WITH 18 BOMBS IN EACH.

Sy

o
#
s,

<

SECTION A-A

ARRANGEMENT OF 49 -iI000LB LC OR M.C. BOMBS IN BOMB COMPARTMENT  SPECIFICATION B35/46.

|18 ~BOMBS IN CONTAINER

1-CONTAINER FOR 13 BOMBS.

.BJ :

FAIRING TO SUIT
EXISTING BOMB BAY.

13-BOMBS IN CONTAINER,

SECTION B-8

O | 2 3 4 5
SCALE IN FEET

134038

/7 39vd
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L

\(ﬂjr CG. OF AIRCRAFT

SECTION AT BrB.

il

L. 22-1000 (B LC.

221000 LB. MC, E

D BOMBS (FXED FIN TaL) OR BoMBS (FIXED FIN TAIL)

FRONT SPAR.

GROUND LINE-FUSELAGE BOMB BaY LOADED
— NACELLES READY FOR LOADNG.

DOORS OPEN.

é SECTION A-A.
5
[
_'O‘ €. NACELLE.
5 -
o
) -
AVRO 698

o 1 2 3 4 5
=

}

SCALE OF FEET
SPECIFICATION B35/46.

;

ngn

A



11HS 85€ Gdl

ARCRAFT READY

il . V Y ¢ & b Fy s
ol —. E S ST > B Ly Sl O S
GROUND ATTITUDE)
FORWARD CONTAINER
IN POSITION FOR HOISTING.
i S O oS
GROUND LINE
- e S
FORWARD CONTAINER LOADED
CENTRE CONTAINER BEING
BROUGHT THON.
B POSTON e + T L) o e o pele———tRy
GROUND LINE
8] 5 10
[n o o o et s wt i
SCALE IN FEET
AIRCRAFT LOADED = - )
. B
GROUND LINE

AVRO 698 ARRANGEMENT OF LOADING FUSELAGE BOMB BAY (VERTICAL. TIER STOWAGE)

SPECIFICATION B35/46

s



2 LHS 85t Ud)

BOMB TRANCOMRYER
IN LOW POSITION

AVRO 698

b [ T |1 BOMB CONTAINER
|

| ];rg'l /J%%yl 2

HYDRAULIC LOADING JACKS JACKS RETRACTEL RAISNG WEDGES INSERTED TO HOLD CONTAINER
ATTACHED TO AIRCRAFT AND CONTAINER CONTARER INTC POSITION JACKS AND TRANSPORTER REMOVED

Dol 23 4
SCALE IN FEET

ARRANGEMENT OF LOADING FUSELAGE BOMB BAY(VERTICAL TIER STOWAGE] SPECIFICATION B35/46

el

138D

i 39V



SECRET PAGE =

NACELLE READY FOR LCADING

FIRST BOMB CONTAINER N

ORDER OF LOADING WHEN [N POSITION CONTAINERS

BOMB CONTAINERS ARE LIFTED FROM TROLLEYS INTO
NACELLE BY A SIMILAR METHOD
TO THAT USED IN LOADING THE

ﬂfEtTg ge=ng  FUSELAGE BOMB BAY.

)

R 9] S 1o

SCALE IN FEET

S8

A - Sy

ARRANGEMENT OF LOADING WING NACELLES (VERTICAL TIER STOWAGE)

AYRO 698 SPECIFICATION B.35/48
IRD.370
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GUIDE FOR TRUNNION POSITIONED -
ONE ON EACH SIDE ON BOMB COFG.

RELEASE UNIT OPERATION.

LOADING
RETRACTS & RETANS THE RELEASE
UNTIL IT IS RE-COCKED

BOMB RELEASE
MECHANISM

25" AFT OF BOMB
COFG. (REMOWBLE

HE VSR
i
o

AVRO 698.

VICKERS N@I UNIT.

SQUARE ON HANDLE ENGAGES
HERE TO COCK RELEASE.

DETAILS OF MECHANISMS FOR VERTICAL STACKING OF BOMBS,

COMPLETE N CASING.)

o SRR .\\\\l SN

it -“ﬁ'.'\ {/\i‘ b\—

DETAIL OF CRUTCHING MECHANISM.

SCRAP VIEW ON A-A

RETRACT)

ABLE CRUTCHNG ARMS POSITIONED
9* FORWARD 3 II" AFT OF BOMB C.OF G.

CRUTCH OPERATION,

NSERT

HANDLE
WHEN BOMB
N EXTENDED POSITION UNTIL THE NEXT
BOMB IS RELEASED.
KNOCKS THE CRUTCH OVER ITS DEAD
CENTRE. THE COMPRESSION LINK SNAPS
HOME THE CRUTCH & RETAINS [T IN THE
RETRACTED POSITION UNTIL [T IS RE-COCKED.

4

COCK - THEMN

Q..

Lgien

CRUTCH.
RUTCH

THE BOMB THEN

3

S T LA

SCALE IN INCHES

SPECIFICATION B 35/46.

"IN



NOTE:-FUZING OPERATIONS ON EACH BOMB
__-CRANE CABLE. ARE MADE FROM ABOVE AFTER IT
. IS CRUTCHED AND BEFORE NEXT
BOMBS IS INSERTED.

| //CONTAMR BEING LOADED. g

- . /"'/ /STANDARD AIRFIELD BOMB TRANSPORTER

g

v9£0d
A
7

"IN

[
it

SCALE IN FEET

AVRO 698. METHOD OF LOADING CONTAINER WITH BOMBS IN VERTICAL TIER STOWAGE. SPECIFICATION B. 35/46.
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AVRO 698. SPECIFICATION B.35/46
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e "_RATE SUMMER Apﬂ;ﬂg i
Loman FOLR BR?STOL OLYWUS( BQL 3 RATING) ?ENG:NE.S..

AVRO 698 SPECIFICATION B 35/46
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AVRO 698

SPECIFICATION B.35/46



; ";—TEMPERATE SUM
- FOUR BRISTOL ewm’us (a oL:3. RATENG) Emsmss, ‘

LAN.ING DISTANCES
IER - ATMOSPHERE

SECRET

PAGE ”

~ AVRO 698

SPECIFICATION B.35/46



DED SPECIFICATION | . | .l i
QOO SPECIAL BOMSB. & |

T~EXTERNAL DROP TANKS.

810,000 ib SPECIAL

oMB. |

H

o

AVRO 698

SPECIFICATION B35/46

134203S
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