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ITEM DATE DESIGN WING OVERALL OVERALL WING WING CREW  POWER UNIT
- SPAN LENGTH HEIGHT AREA t/c NO.
(1) (FT) (SQ.FT.)
il July C100S 52 51525 1350 h24 9.0 Two 2 x Orenda
1948 :
2 July Cl00D 50.0 7.6  22.0 850 6.58 Two 2 x Orenda i
1949
3 Nov. €104 49.5 68.5 21.0 288 6.58 Two 2 x Orenda 4 #
1949
L. July Cl04 49.5 67.0  20.5 888  6.58 Two 2 x Orenda + A
1950 + 2 Rocket Eng
5 Jan. Cl03 50.5 54.25 17.6 800 8.0 Two 2 xOrenda # A
1951
6 Aug. Cl04 4h.5 61.0 17.0 770 6.5 Single 2 x Sapphire 4
1951 + Rocket Engin
. 7 Aug. €105 41.0 63.0 16.0 600 6.5 Single Rocket Engines
1951 _ (30,000 1b.)

8 Sept. C104 48.0 56.0  16.75 1200 6.0 Single 2 x Sapphire 4
LRl +A/B + 5000 1b.
rocket engine.




. 105 pDESIGN SUMMARY
CREW POWER UNIT. INTAKE TYPE RADAR ARMAMENT GROSS
NO- DESIGN
WEIGHT
Two 2 x Orenda Pitot Nacelles British Guns and 32,930
Mk.9 AT Rockets .
(as €100)
Two 2 x Orenda +A/B Flush Fus. AN/APS  / Aden 40,610
Intakes 19A 30mm Cannon
Two 2 x Orenda 4 A/B Fus. Side AN/APS 19A 4 Aden 41,000
30 mm Cannon
Two 2 x Orenda + A/B Fus. Pitot  AN/APS 19A Armament 48,000
+ 2 Rocket Eng. Bay for 18
i Small Missiles
Two 2 x Orenda + A/B Pitot AN/APS 194 T160 Guns 146,670
Nacelles Rocket Pack
ingle 2 x Sapphire 4 Fus. Pitot APG 37 Provision 38,400
4 Rocket Engine for missiles
i and/or
rockets.
ingle Rocket Engines  None APG 37 Provision 50,580
(30,000 1b.) for miss-
1les &/or
rockets.
ngle 2 x Sapphire 4  Fus. Pitot  APG 37 Provision -
+A/B + 5000 1b. for miss-
rocket engine. ile bay.

REMARKS REFERENCE
DRAWING
Modified C100 Fuselage SK 20000

and nacelles and 35° July 13/48.
swept low wing with

fixed tailplane on top

of fin. Became C103 in

1951.

43° swept low wing with SK 26002
fixed tailplane. Became July 4/49
C104. Major changes from

(1): buried engines in

fus. and flush intakes.

43° swept low wing with SK 20037

fixed tailplane. Major Nov.7/.49
changes from (2): wing

root intakes, buried

engines side by side.

43° swept mid wing with SK 20066
fixed tailplane. Major July 24/50.

changes from (3): fus.
nose intake, mid wing
armament bay, engines
over each other.

40° swept low wing with SK 20155
fixed tailplane. Devel- Jan.12/51
opment of item (1) above

with 5° more sweep and

redesigned tailplane.

559 swept low wing with SK 20308
flying horizontal tail- Aug.2,/51
plane. Major changes

from (4): sweep increased

to 559, single crew.

559 swept low wing with SK 20309
flying horiz. tailplane, Aug.27/51.
Froposed as lower cost

airplane with limited

endurance. Combat radius

104 n.mi. ) e

First delta configuration

developed from item (A) SK 20312
above. Sept.6/51.

Page 2




CF-105 DES

~ ITEM DATE DESIGN WING OVERALL OVERALL WING WING CREW POWER UN:
SPAN LENGTH HEIGHT AREA t/c NO.

Lz e (ETIR T S

9 Oct. Cl04 48.0 54.0 17.0 1200 6 body side One 2 x Orenda

- 1951 3 T.J.-tip + 5000 1b.
Rocket Engi
]
10  Nov. Cl04 48.0 56.25 14.5 1200 3 Two 2 x Orenda
- 1951 +A/B + 5000
‘ Rocket Engi:
11  Dec. C10/ 48.0 59.5 16.0 1185 3 Two 2 x Orenda °
1951 + A/B
12 June C104/1 32.5 58.8 18.5 617 3 One 1 x Orenda 1
1952 *A/B or 1x I
tol OL3 + A/
1'x C.W.J.67
13  June C104/2 48.0 70.25 21.25 1189 3 One 2 xOrenda T
1952 +A/B or 2x B
tol OL3 + A/
2x C.W.J.67
14,  Mar. C104/2 50 73.14 19.75 1225 3 One 2 X C.W.J.67
1953 + A/B
15  Aug. -C105 50.0 73.14 19.75 1225 3 ™o .R. RB

2’X R
. 1953 + 4/B




F-105 DESIGN BUMMARY (cont'd.)
CREW  POWER UNIT INTAKE TYPE  RADAR ARMAMENT  GROSS
NO. e DESIGN
F WEIGHT
B
de One 2 x Orenda TR9 Fus. Pitot APG 37 Provisbn
P 4 5000 1b. for miss- 52,050
Rocket Engine ile bay.
Two 2 x Orenda TR9 Fus. Pitot APG 40 5 Missiles 52,050
+A/B + 5000 lb. (Faleon)
Rocket Engine.
Two 2 x Orenda TR9 Fus. Side APG 40 5 Missiles 51980
+ A/B (Falcon)
One 1 x Orenda TR9 Fus. Side MX 1179 6 Falcon 28,200
“*A/B or 1x Bris- EERS S Missiles
tol OL3 + A/B or 24-2.75%
1x C.W.J.67 +A/B FFAAR
One 2 x Orenda TR9 Fus. Side MX 1179 6 Falcon 52,000
+A/B or 2x Bris- T E;S: Missiles
tol OL3 + A/B or 24-2.75"
2x C.W.J.67 + A/B. FFAAR
One 2 X C.W.J.A7 Side + Ramp  MX 1179 6 Falcon 54,000
+ A/B + B.L. Bleed I.E.S. Missiles
= 48-2.75"
- FFAAR
Two 2 xR.R. RB 106 Side + Ramp MG3/E9 6 Falcon 56,865
+ 4/B + B.L. Bleed Missiles
50-2.75"
FFAAR.

REMARKES

Delta configuration. Main
changes from item (8)s
wing t/c reduced from T.J.
to tip to 3%: use Orenda

TR9.

Main changes from item(9):
3% wing throughout, high
wing, two crew, increased
sweep to 50° intakes in
fus. side.

Main changes from item
(10): low wing (part of
general high/low wing
studies), engine removed
from above. Deletion of
rocket engine.

Subject of study submitted
to RCAF for A.W. high per-
formance fighter. Main
changes from item(11):

single engine, single crew,

introduction of MX 1179
I.E.S. 1light weight.

Subject of study subtmitted
to RCAF for A.W. high per-

formance fighter. Sutmitted

REFERENCE
DRAWING

SK 20317

Oct.5/51

SK 20323
Nov.15/51.

SK 20328
Nov.15/51.

SK 20432
June 5/52.

SK 20433
June 5/52.

in conjunction with item(12).

Development to C104/2 sub-
mitted to RCAF. Introduc-

tion of electronics crate,
V windshield and ramp with
boundary layer bleed.

Major changes from item
(14): re-arrangement for
two crew capable of con-
version to single crew
when complete integrated
electronic system MX 1179
available. Msanwhile E9
fire control,-

Introduce negative camber
0075%’ and RB 106-

Page 3.

SK 20669
Mar.23/53.

SK 20785
Aug ° 29/53.




CF-105_ DESIGN

ITEM DA'I'E DESIGN WING OVERALL OVERALL WING \JING CREW POJER UNIT
SPAN LENGTH HEIGHT AR.A HO.
R 16 Mey Cl05 50.0 73.14 20.75 1225 3.5B.S.-T.J. 2 2x C.H. J.67
1954 3.8 Tip + A/B

17 Nov. Cl05 50.0 75.95 21.3 1225 3.5 B.S. 2 2 xiC.W. J.67
1954 ¥ o= ToJo + A]B
3.8 Tip g
g 18 June €105 50 ° 75.95 21.25 1253 3.5 B.S. 2 2 xiP&WJ.75
% 1955 ) - T.J. "' A/B
3.8 Tip 2 xiOrenda
P.S.13 + A/B

it el 15 1 s e § I i I ) ot i ot | b B | b it o st il

i b




05 DESIGN SUMMARY (cont'd.)
CREW  POWER UNIT INTAKE TYPE  RADAR ARMAMENT  GROSS
TO. DESIGN
WEIGHT
.2 2xCM.J.67 Side + Ramp MG3/E9 8 Falcon
+ A/B 4+ B.L. Bleed (Model E) 655393
i
2  2xCMW.J.67 Side + Remp MX 1179 8 Falcon 67,730
+ A/B + B.L. Bleed (Mod.) (GAR-1A)
-
'
2x{P&W J.75 Side + Ramp MX 1179 8 Falcon _ 68,196
+ AJB + B.L. Bleed (Mod.) (GAR-14/1C)(J.75)
2 xionenda 4 Sparrow II
P.S.,13 + A/B
!
i
i
|
i
i
o
|
3
i
H
i
:
=

REMARKS REFERENCE
DRAWING

Major changes from item 7-0100-1
(15): increase wing t/c  May 31/54.
to 3.5% between B.S. and

T.J. and 3.8% tip in-

crease fin t/c to 3.5%

root and 3.8% tip, C.W.

J.67 engine, delete

avionics crate, delete
_rockets.

Major changes from item 7-0100-6
(16): introduction of 5% Nov. 25/54.

notch, 10% L.E. extension
15% increase in fin area,
large nose for increased
radar antenna (38" dia.
scanner) f£in t/c increased
to 4%.

Major changes from item General
(17): introduction of I1lustrating
L.E. droop, Area Rule 775-105-1
mods., engine J.75 or June/55.

P.S. 13.

Page 4




INTROTUCT 1O

The Cr-105 'Inginecring Chronclogy' is the reocult of
considerable cifting of tho multiferious d-ta relating to the
Cr«105 =roject betuces the time of the inception of & 'high pore
forrance, all=uesther fighter! in 1948, end the concept now, 1o
RCAY Spece AIReT=l,

The 'Clronology! is besed on correspondencs, mecting
minutes, schedules end interncl nmemoranda, It is primarily res-
tricted to enginsering fact, recormendation and dscislon though
it doos contain o certain amount of the contractual and fiscal
data, It inecludes test prosrzms, othor than structural and
function ]l which axe presently incomplete for prosentation, weight
propress, drag assumptions and the highlighto of the configurations
which hove evolved through the deeign peried.

Far simolicity, the *Chromology! is prosented under
broad Bubject headings sand to same extent roferenced, to ennble,
as far as possible, the progress of = particulasr item (e.g. engine,
armnment, ote.) 1o be readily enalyscd.

The 'Cironology' is believed to be reascnably complete
within ths Becope of available data. This is scant for the earlier
. years and it iv perhaps notevorthy that there are instances whore
it iz known & decision is made, tut ratification, genorally om the
part of the Air Foree, has besen overlooked.

It 1s important to remenmbar that during mroject study
yoars (1948-1953) the C103 and C104 were separate entities in so
for es design concept. The G103 was essantially developed from the
€100, whereas the C104 was an entirely neu desipn.

Ap a preliminary step the 'Clronclogy' is presented
in fdraft! form,; without much sttenticn to finezse 4o onable the
valus of the documont t0 be assessed and perhaps modified, for ths
best finnl presentation.
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SECRET C104/2 - TR9 June 1952 (Item 13)
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SECRET

Location Capacily

Imp.Gal. Litres
Fuselage 277 1259
Fuselage 281 1277
Wing 151 each 686
Wing 90 each 409
Wing (collector) 146 each 664
Wing 154 each 700
Wing 279 each 1268
Wing 173 each 786
External Tank (Long Range) 500 2273

RNV R W

(7.82 m.)
50'-0" (15.24 m.)

AVIONICS

ARMAMENT

EQUIPMENT
FUEL

ENGINE

70" 10, 3" (21.6 m.)
75-11. 44" (23.16 m.)

CF-105/P.S.13 June 1955 (Item 18)

775-105-1




i
1. PROJICT STUDY STAGE (July/4 B a0

DATE

Julv/48

Eotuoen July,/48-9

July/49

July/49

July/49=-June,/50

Jen./50

July/50

SETATLS
el il

Avro sumit to AT -ropopal for swept wing
C1n0, 1nter to tocome C-103.

Prigrity develormeni of €100 and ClO2.

First mestings AFH], DRE and NAE to cone

slder advancad fighter.
Propossl for C130D, later to bescome C104.

Investigation into €104 swept wing air-
eraft festuring fixed and flying taii-
planes, engines internelly stowed in fure-
lage or in Cl100 type nacelles, flush HACA
type intekes or fuselage pitot intskes.

Two crew, Canpon prineipal armement.

A¥YHQ, DRB apd WAE investigations procecding
simmltansously. RAE report on 'Pighter
Projoct Investigations." Based on estimate
of threat in 1956.

First flight of CF-100 Mk, 1.

1st flight of 2nd CF-100

RIFrRmnlrs
Ssnan

a5 20000

SK 20002

8K 20037
SK 20038
SK 20045
SK 20046
SK 20055
SK 20058




DETAILS REFERINCES
A BiC LU

Dert. of Trede and Cormeree requested by

#F to avthorise Avro to cormonce design

£tudics on an advancad fighter. Charpe

cost to CD-87 (CF-100).

July/s0 Prelininary trochure on C104. 3 schemes Prolim. brochure
for long range allewecticr flghter. SBwept 'I.D. Allewsathar
ving, twin Orenda (8000 1b.) engines plus Fighter' - Dec.//9.
rocket motors (6000 1b.), 2 ersw t/c 4.58%.

Sept./50 OQutbreak of Fopean wer.

Dec./50 Swept wing C100 sulmitted to AF, designated SK 20155 « Jan.12/51
C103. 2 Orendas (8000 1t.), rockets and

guns, 2 crow, low wing, 800 f£t.2, sweep 40°,

Company authorized to proceed with this
Qirpl&m-

Jan.- Aug./51 Priority giver to C103 development. Only
£light progress with C10/ due to heavy
coomitment on C100 and C103 Programmes,

Feb./51 €103 Dotell deeign commenced.

Yar,/c1 C103 ¥ind tunnel testing cammenced.

June/51 €103 Jig and tool manmufacture cormenced.




e e e
LDETALLS Ear. NOLGD
Eelidisy

Proposal for C105 Bocket aircraft. Lower Erochure on 'Proposed
cost, short range (120 » . re.d.)‘ oroject Locket=Povored Inter-
ueing 37,000 1b. rocket thruet, 600 ft.”,  ceptor! - Aug./51 elec

t/c 6.5%, sweep 55°. SK 20309 Aug. 27/51.

Aup. - Sept./51 Firei delta configuration C104. 2 Sapphire SK 20312, Gept./51
4, plus 1 rocket engine, 1200 £t.2, t/c 6§,

1 crew, APG 37 radar, miscile kay, mid-wing,

Avro subtmit to AF, at their request, 3 Bruchure on 'Proposed
studies of an advanced supersonic fighter Supersonic Fighters'
with & view to estublishing & specificstion « Sept./51.
for thie type of aireraft. Project dosigns
between July and Sept./51,
(a) €103 swept wing development for short

range intercepter (C104/SP) 220 st.mi.

redims. Auxiliary rocket, 559 tweep,

single crew, t/c 4,57, 770 8q.ft. wing

area,

Cl03 swept wing developmant for long

range search and interceptor aircraft

(C104/1R) 350 et. mi. redius with 2ux=

iliary rocket TR 760 ct. mi, with after-

burners only. 55 deg. tweop, 2 crew,

t/e 6.5%, 900 sq. ft. ving area,




LETATIS
Its version - ClO4 having cimilar
performance 4o the short range version
(a) atove, cingle crev, e ¢4, 1200
8¢.ft. wing area.
Each verslon povered bty 2 Sapphire 4's plus roc-
ket motors, Sulmitted also to Avro

Hancheeter (eee Cacments Jan./52).

Sept - Oct./51 C10/ inveostigate t/c redvction from (54 SK 20317, 205320
to 3%, 2 crev vs, 1 crew, Falson missiles Oct./51
inth¥duced, 2 Orenda TR-9 plue 1 rocket
ﬁx%n;% .Eadar changed from AFG 37 to APG 40

1st C100 delivered to RCAF (M. 2).

Cl04, investipmto engine removal, nid wing 8K 70323/24/28
to high wing, engine intakes from fuselage Fov,/Dec./51
pitot to fuselage side, t/ec fixed at 3%y 5

Felcon missiled, 2 TR~9 plus A/B plus 1

rocket engine, 2 crew,

€103 "roject cancolled. Parformance and
delivery incompatible with threat,

Dec./51 - Mars/52  Cl04 - Further studies compurison high/los  SK 20348-91

wing, undercarringe with outrigrers, engine Jen.Mar. /52,
intakes nov at fuselage side, 24 - 2.75"

FFAAR plus 6 }alcon nissilos.




BATE

Jan./52

Jan./52

(=)

DETAILS
C104 performance sumariged. 450 nend.
radius vith 10 mins. combat at 50,000 ft.
at 1. H.N. und recerves. Ceneral out-

1ine of Cl04 Advanced Fighter Project.

Avro Manchester comment on 'Proposed

Supersonic Fighters! brochure iscued

Sept./%1 to RCAF. 3 verslons of Cl04:

€124 L.R., C104 S.R., €134 delta.

Avro Fanchester sugosets

(a) Lircraft toc large, therefore too
heavy. |

(b} t/c too high. Suggest 4% maximum.

(c¢) Intake tullet too blunt. Low in=-

take efficiency.

(d) Dubious advantage of rockst motors.

All-veather interceptor recuirementa
received from RCAF® |

Comte. rformence with internal armame
ingtalled

Cambat speed ¥ » 1.5 & combat load factor
nz 2% combat altitude H = 50,000 ft.

(b) Combvat performance with external armament

installed
Combat speed M = 1.2 @ combet load fector
ne 2@ cambat altitude H &« 50,000 ft.

FEPERRNEES

DD file. lLotter
B.H. Ltkin to A/C

Corgeallen - Jan. 475

Avro Manchegter IPD

report no. 143 - Jan.|
1952

Advanced all=weather
interceptor reqfmts.
Ietter recelved

June 25/52 after
advence information
Mar./52,




DETAILS REFIRENCES
Peach 50,700 ft. &nd combat specd fran
rest at 5.L. in ¢ nins.
Cipuble of 5 vins. combut &t 200 n.mi.
radius, curersonic cruise out.
Capable of 5 mins. combat at 390 ne.ni. rad., subsonic cruise out.
Capable of operation from A ft. runways.

Internal Arrenment

¢ nissiles of Falcon size plus 50 folding

fin 2" calibre rockets.

cxternal Armement

2 migelles of 600 1b. weight, Meteor
dlrensione

OR

4 missiles of 300 1b. weight, ¥elvet
Glove dimensions.

Design diving speed M o 2, but less than
700 khots E.A.S.

Design load factor 7.33, ultimate 11.0.

Yar, - June/52 Cl04 - Designds to Interceptor Requirements C194/1 June/52
of Mareh/52. Ipsue trochures, C104/1 and C104/2 June/52
€104/2 to RCAF, June/52,

Basically the C104/1 wae single engine as

sgainst twin, wing area 617 £¢,2 (1189 f£t.2)
grose design weight 22,200 1b.(52,000 1b.).




Both ¢ircrart had 2 crev and carried £

rmicsiles and S4 - 2" IFAL rockets. (10472

uae computed 1o have slightly b-tter ier-

formance, twin englne relizbility, more

range, more 'stratch' and the better tuy!l

(See 'Compurison of C104/1 and C104/2 Comparison C104/1 & 2
Supsrsonic Fighters'! by J.C. Floyd and Dec. 1/52.
J.A. Chamberlin, Deec. 1, 1952.

Bristol OL.3 end C.V. J.A7 now conslderad

along vith Avro TR-9 with Solar 4/B.

M 1179 integrated electronie fire control

system included in design propuscl.

June - Oct./52 Develoment work on single seat C104/2 SK 20433=45

verson. June/Oct./52

Hughes confirm proposed launching errsnge- Armament File

ment for Falcon miseiles fram G104 1s Hughes letter

satisfactory. ref, LM25/301, Sep.19%

Oct./52 1zt Flight T.I. C100 Mk. 4.

Oct./52 MAE report received om analysic of C104/1 FAE laboratory
and C104/2 prorosals. Report LR-38, Oct.20/5
PAE arc troadly in zgreement on the ansl-
yels of the aireraft. FHAE recommend that

€10./2 i& unsuitable on the grounds of




TrTAIA REFIRTHCES
axcecsive velght and expence. "ﬁxrnver,
C104/2 frutures were praofereble to those
of C104/1 and .7 recommend thot Lvro
evolve from C104/1 211 the foatures of the
larger aircraft for no appreciasble increase
in eize, weight or expemnse., MNAE recormend
the use of hypothetical 10,000 1lb. engines

of approx. 30" dia. for the study.

Receipt of requirement clengee for all- letter fron AF
weather interceptor fightcr concept fram Oct./24/52.
RCAF. Primarily the combat altitude is

increesed from 50,000 £t. to £0,000 ft.

Oct./52 - Jan./53 Study using 2 x 30" dia. engines per NAE
suggestion in KAE report IR-38, Study

changed altitude requirement.

Receipt of FPCAF operational requirement
OR1/1 « 63" Supersonic All-Weather Inter-

captor Alrcraft? ~ 1lst issue,

Feaults of investigation into meeting Operation of C104/1 &!
incrsased altitude reguiremsnt indicate at £0,000 ft. Dec.1/5%

that unless a rocket engine is used not

too much goin in altitude is achieved by

modifying the planform 4n terms of wing




wrea or spen which would tleorcticrlly
contribute a lower gpen loading and would
reduce the excsorive drag due tec 1l

high eltitude.

Critical reviev of cngine situation for Engincs for Cl04
C10/. The tasic reguivemeni is for an Dec. 1/52.
engine giving st lecet 21,000 1b. with
efterturrer at sea level. Fver then the
'g! performance »ill not be entirely
cebisfactory. The mort suituble engines
ere ac follows:
(a) Eristol Olympus OL.3
{b) Wright J.67
(c) Rolle Royce P.A, 17
(a) Pratt & Whituney J.57/75
Concluded that the Olympus 3 is thc most
sultable engine with respect to thrust ,

timing and availability.

Estimeted complstion dute of the first  Engines for C104
Prototype C10/ ig Jamuary 1956. Dece 1/52.

Jan./53 Avro comvlete ap-raleel of HAE LR-32, incl. Aercdynamics Nota

proposed 30% dla. engine. FKAE concede Jane 12/53 in DD file.
104/1 & 104/2 performance realistic, Algo Aerodynamics

Fhilorzophy rejected eince no such engines Report July 29/53.




TEREATTS
Jrisdie baad
e

wader devslossiert e e el thas aion
£

engine restricte flexibilily relstive

to C1V/2.

Feb./53 RCAT and Avre decide to proceed with Cl0C

Mke 6.

Avro request usc of CARBE fucilities for Armament f£lle, JCF
sorodimanic testinz, (Concidered prem- letter, ref.3171/02/3
ature by AF since no spocification iscued Hare 5/%3,

for (105: Ietter in Armament [ile, Mar.

25/53.

Jan. - ¥ar./53 C104/2 - Development of Project. Intro SK 20449 - Mer,23/53.
duction of Wright J.67 engins, air intake
investipation reeulting in fixad ramp and
btoundary layer bleed, V-windshield incor-

porated and removable electronics crate

considered. Ving area 1225 ft.2

Avro receive advance notice of RCAF Spec.  RCAF Spec. AIR=7=3/1
LIRS7-3, I=s, 2, "Design Studies of Proto- May/53.

type Supersonie All/weather Interceptor A/C".




Toom orral

(104 = Txheuet ve mintrur veipht slude of

€104 rroject to wttempt to find the minimm
welght of alrpline reguized 4o meet RCAF
ipec, AIR=-7-3.

Principally the investigation invelved:i-
(2) Feduction of Fusl weight to
exactly thet required to mect the spec,

range,

(b) The use of 0.75¢ camber to
reduce the drag and honce the fuel for
missiong.

(e) The usc of lower streseing
weight which is obtained by taking into
account the above eavinge,

(8) The uce of an ultinate load
factor of 10 at the half fusl weight in
place of 11 at the take-off wolght as

epecified in AIR=7-3, para. 5.02.01.

The resultant weight saving undsr these
beadings was 5500 1b. Alrcraft size was
investigated for wing arcas 1,225, 1,100
and 1,000 sqg.ft., 3% t/c, cambered and
adjustmonts to fucelnge for talance., A
furtter 2,000 1b. could be saved using u
reduced wing erea, but with certain dis-
advantages and risks dependent upon the
woight grouth of the airplane and uncer-
tainties of drag estim«tion.

TV ey
i

$ii.d Ay ' .

"Hindmum vYedght Studyt

~ J.A. Chamberlin,

Lor. 32/53.




May/53

SETATIS
Peatinoe vith PCAF to diseusr ninioam wolcht
virrlone on bueic of AIR-7=3. RCLY egroed to
rajor concoksicne to pernit Avro to dec imm an
optirmum confipguration. RCAF appreciste design
probloms and rezlize kigh design wveight unavoid-
able if tho stringency of AIP=7-3 is to be satic-

fi*‘dc

fvro anticirate an ultinste desimn gro:se weight
48,530 1b. Agreca that PCAF ierue contract
request to DDP for £200,000 to be nlloented Avro
for further design work. RCAT will isecue new

spacificntion.

Avro asked suttit camplete details of minimum
welght investigation (see :/C-105/1).

Avro sutmit to RCAF results of minimm voight
ctudy end generc) design studies of €105 projoct
including appondices for version vwith podled
engines at the wing tips and version at 900 sq.ft.
ving erea. A1l studles with Rolle Royce RBE~106

engin=s with afterburners and all based on AlR=7-3

with eingle crev. (Discussed with RCAF in June/%3
- See mimutes of nestins held June 8/53, ref.

$1038-104 (/TS /E0R ) o

JEreuners
REntinee pleh feoy
Lire 27-30/53 « J(T
Uodee Aleo DED Tile
leeting Hinutes: ref,
£1038=104 (A17T5/DoA )

[‘.}T./SB.

#vro Report for C105
to AIR-7-3. P/(-105/1

Pey/53.

Avro rpt. P/C105/1

Vay/53.




4 )
st

—

Juna /85

oA

‘Nro fubmit ~rompsal P/0-106/2 to RCLY covering
design, development and manufacture of tuo proto-
troe lreraft, Zotal fintrelel forecast to
flight of “nd prototype (estimated Aug./57) is

222,925,000,

AF/Avro discuss 2 x 30" dia. cngine Cl05 version.
AT agree improcticalle. Otevenson happy that all
verslons now exanined. finzl discuesions for
(&tinet Tefence Conmittee 2 x 30" din. engine
versios AW 41,000 1b., wing erea 1000 ft.%,
t/c 3%, cozbat ceiling 63,700 ft., fg' © 50,000
ft. tnd 1.5 KNe » 1.85, 6 Falecons. Fuel eapa-
city 11,400 1db.

Porformance apd

RCAT decido to abandon Mk. 6.

delivery incompetible with threat.

2 crov proposcl due to umcertaintier in devel-
omment of fire control system suitable for single

crev operation,

Avro meeting with RCA¥. Agree canpany proceed
with 2 crev airplans with EQ clectronic fire con-

trol syeten capeble of teing retrofittsd with

MX 1179 and changed to a eingle crew version.

R B S e
37 badLaa2100 ) T

P/C=105/2

June 2/52

DD file. AF nminutes
of meeting July 6/53
ref «S51036=104 (ALTS /D5F

J uly 9{’53.

C105 Costs files
letter FIS July 22/55

Minutes of Heetings
with RCAF - JCF July 2
also C105 Coste file:

letter FT3 July 22/53.




July/43

July/53

DESA LTS
Prelindinsry outline of proposal to fire rocket-
rroralied modelr of 4he (105 in co=operslion with

CATDE.

Yinisterial Dircetlion ACDA=4 recelved, suthorizing
desizn study of C105 to mset spocifiestion AlR=7=3.
Finanieal suthorization $200,000 to cover phase

until Sept. 39/53.

Avro conclude work on eupersonic [ighter with
2 x 30" diz, engines. Risk too great to design
airfreme around hypothetical engine wiich may

never be designed.

RB.106 sslected for installation in C105. C105

design in progress on 1225 sq.ft. version, 2 crew.

J.A, Chemberlin quelle internal criticiem of basis

ving structure. agreed that layout of wing struc=
ture vae besically right, that no advantage gained
by changing over U/C attactment pocition or retrac-
ting space, or by reverting to low ving to ease U/C

elastic problems.

Arcement £ile, JAC

letter ref. 5649/03/J

ACTh=Z July 29/53.

7/C~105/5 = July 29/5f

SK20785 - Auge 29/53.

€105 Meotinge filo
G. Take memo Atg.31/53




MPAILS

Allewoathor interceptor requirer nts received

from RCAT.

(2) Combat performance with interpal armament

(e)
(£)

installed

Conbat speed M & 1.5 @ combat load foetor n= 2
A combet nltitude 1 e 50,000 ft.

Comtat verformance with exterpal srmement
installad

Camdat cpeed M 2 1.2 # corbet load factor ne 2
2 combat altitude H = 50,000 fi.

Reach 50,000 ft. and cambat speed from rest at
S.L. in 6 mine,

Capable of § mins. combat at 200 n.zl. radius,
supersenic eruise ocut.

Capable of 5 mins, combtat at 200 n.mi. radius,
eubsonice cruire oute

Capable of operation fram A000 f£t. runways.
Internal Armamont

& micsileo of Falcon sige plus 50 folding fin
2% calilre rocksts.

Exterrnel Armament

2 miseiles of A00 b, weight, Moteor dimensions
OR

FEFEHEHCES

Advenced Alleusather
Intorceptor Fey'mto,
Ietter recelved

June 25/52 ofter
advance informstion

Yare/52.

4 nlssiles of 320 1b. weight, Velvet Glove dimensions.
(enepe)




DETATLE
Dosign diving speed I g 2, Hul less Uian
700 kmots I.A.S8,

Lasign load fuctor 7.33, ultinmatc 11.0.

Receipt of requiremont changes for all-weather
intorceptor fighter concept from RCAF. Primarily
tho combat altitude is increased from 50,000 ft.

to 60,090 fte

Receipt of RCAF operational requirement OR 1/1 -
437 Suparsonic All-VWeathor Interceptor Alrcraft”

« 1ot issue."

Avro recaive advance notice of RCAY Spoc. AIR-F3
Issue 2, "Design Studies of Prototype Suporsonic
All-Vasather Interoceptor Aircraft.”

Haatings with RCAF to discuss minimum weight

airplanz on baeie of AIR=7«3, RCAF agreesd to
major concsssions to Eeimit Avro to denign an
optimz configm'ation.. RCAF apprecinte dozign
problens and realire bigh deslgh welght unavoid-
sble 4f the stringency of AIR-7-3 45 to be sztds-
f4ed. PCAF wiil ispve now specification. Avro
anticipete an ultinete design grosn vgight
48,500 1t.

RIFTREEYCES
SOl

Letter from

Oote 24/520

RCAY Spec. AIP=7#3/2
my,"f‘Bo i

Mootings with RCAF
Apre 27-30/53 = JCF
Fote. Alse XD filo
M¥eeting Minutez, ref.
$1038-104(ATS/DT4)




Apr./54

July/s4

B iad
R
Tocalpt of NUAN Broe. ATN=7e4 Isn. 1 for rroto=

tyre supersonic glleveatter intorcoptor cireraft.,

Avro corments on Specs Adre7el Iop. 1 (Arr. 23/52)

forvarded at AFH} request.

~
(g
Lvro receive RRAF "Operationul Requiroment for

Fighter Aircrafe®. DRG carry out CF-105 parfor-

oance comberison based on this OR,

10th Steering Corme rtates that upon errroval of
model Bpec. AIe7-4 ravision will be discontinued
(Yodel Spec. target date Jan. 1/55.)

€105 presentation tc USAF in Beltiuzore.

Extract received of prelimipary USAF "Desipn Spec.
for Long Renge Intercaptor”. DRG evalunte €105
against this Spec. Yay 19/54.

Avro receive a‘vance copy of All=T=/ Iste 2
"Prototype Supersonic All-Weather Intarcoptor
Alrcyaft Tyre ClOsh,

Advanco notice of AIR=7=l amondnont to call up

racording test instrumentc on designated alrerait,

Avro 2996/38/3

Jdune 4/54.

June //f'-’; .

Veoting Hinutes
July 22/:4,

DND file, AF letter
ref. 51038-105-9 TSDg/
AVro/ACE - C-t, 22/sy

$1028-105-9 TSDs/Avro
(ACE) - Kov. 22/54,




Je.n./55

}9b-/55

DESALIS
FCAT sdvite Inlerciangsabilliy Speeification
VI1-1-85004, Jan./54 heo beon aprroved by the
ATP=7=/ will To

PCAT as rertinent $o CLO5.

amanded.

RCAY desclde that C105 will bto designed in accar-
danco uith AND 10048 rathar than S075=40-10.

(Futs and bolts - Avre already doing tiis)

RCAT outline requiremcnte for C105 model epec.

and accopt proposed Interim model epec.

iraft Spec. AIR-7=/ far dewelopmant of an intege
ratod electronic system bromght for Avro conside
eration prior to discussions with USAY and Bughes.

Coples of sacond draft of Spees AlR=7=5 distrie
buted at Avro.

RCA¥ inform Avr:, Spec. ATR=7-5 (basis of intepge
reted eleetrenic and control syetoms) ie imzued,
Ixtensive discurcion between RCAF and Hughss per-

talning to RCAT Spece and X 1179 sycion.

Spec. Inst. 92-1, Issus 1 for develomment of auto=
matic flight eontrol system sigmed Apr. 6/55,

PEFERIHCED

TCAT letier ref.
51038=105=3( TSR 1202)

Doe. 3/54s

RCAF lettor ref.
1038105 (ACE-1)
<&Ra 13/55'

RCAF lettor refs
$1038-105-9(ACE)

Feb. 4/55.

Feb., 9/55,

Mar.17/55,

Int. Elae. & Cong
System Yeoting Mins,
Hny. 31/58,

DRD filo, letter AY
to Avro « May 16/55,




Spec, AIR-7=5 Ipe, 1 for Integrated Elec., System

sigsed Sor. 7/55.

C105 rumway strength requirements.

Prelizinary Model Specifiention fommrded to AFHL.

C10%5 15th Development Co-ord. Commi.s
Avro urge AT acceptance of MIL=5-700 landing
volght definition in liou of AlBe7=/,

RCAF tentatively agree to use of MIL-Sw5700
dofinition of landing weight. With 2.5.13 as
basie for voight definition mew landing weight is
45,000 1b, (previously 47,000 1b,)

RCAY do pot agres to reduction in brake capacity
«nd welght requirement for twake design remains
8% 47,500 1b.

Avro recsive RCAY Spees AIReT=/ Izan, 3.

Draft Spec. AIR«7=4 Ies. 3 forvarded by AFHRQ for

Avro corment.

RCAF/Avro meeting held to discurs amendmente to

draft AIR=7=4 lgs. 3.

REFERTNCES

DED file, letter AF

to Avre - May 14/65.
D’?i'D filﬂ, J"&pro 15/55.
Apr. 23/55

Fotes on 19tk Heellng
€105 Dev. Co=ard.
Comyz, - May 18/55,
C105 Dev. & Dez. file

RNL memo ref.2238/11
June 2/55s \

July 6/55.

July 12/55.










” “ -
2. CONTDACTUAY & FIN ANCTIAL

July/50 Dapt. of Trade and Camorce requested by A to
authorize Avro to commoence design studles or an

advarced fighter. Clarge cost to (D=87 (CF-100).

Apr./53 Lyraed that RCAY issue contract reguest to DDP Avro report for
for {200,000 to bo allocated Avro for further €105 AIRe7-3.
design vork. P/C105/1 - Hay/%3.

June/53 Avro sutmit proposal I'/C-105/2 to RCAT covering 2/C~105/2 - Jwme 2/52.
design, developrent and mmmufacture cof two ~roto-
tyre alrerafts Total firencisl forecast to
flicht of 2nd prototype (ectimated Aug./57) is
$22,925,000,

Ministerial Direction ACDA=4 received, authore ACDA~4 July 29/53.
iging Cdeslgn study of ClO05 to meet specificution
4TF=7=3, Fineneis) suthorisation £200,000 to

cover phose until Sept. 20/53.

Sept./53  Amendment Yo, 1 to Ministerial Direction rec'd. Amend. No, 1 = Sep.30/:
Tine 1init extonded to Nove 33/53.

inendmont Fo. 2 to Ministerisl Direction rec'ds Amond. No. 2 = Oct,.20/:
TFinancinl authorisation inereased to £500,000.

Time 1imit cut back to Oct. 23/53. This effece

tively cancelled the program, due to Am/m

controversy oo 2 x 30" englne philosophys




PR TIS
OB2 ofiiedully stooped further work on (125 ac
of Cet. 20/%3, but authorized Awo to maintain =
g1l rtaif to e chirged to overicad until

further docision.

lvro submit propotal to RCAF for design, develop-
ment, tooling and mapufacture of 2 protoiype
airerafte This amourted to confirmstion of the
£22,925,000 requected in June/53 for the corte
up to first {light of the pecond aireraft.
Englpecring cstimate total cost prograr=e
$22,6645513, Fove/53.

Apepdrent N¥oe. 3 to HMinisterial Direction rec'ds
Time 1imit extended from Oct. 20/53 to Oet.23/53
to pick up end-of-week coste.

Amendment Ho. 4 to Hinisterial Dirscidion rectd.
Roinstated C105 progranm to design, develop and
pamufacture sll-weather fighter to specifications
AXIR-7-3 end AIR=7-/ (advance data rec'd.).
danufacturing progran authorized but nimter of
aircreft not specified, Financial suthority
$1,325,000 cun. {increase of $£25,000). Tice

linit Mar. 31/54 (1 month) due to lack of con-

mitment authority,.

Amend. No. 3 - D!CJ.GI

srord. Koe &4 = !“-‘arilll.[




snondrmnt Ko. 5 to Hinisie: il Divection rec'l.
Finoncisl suthority incressed to 1,703,600 (in-
ercase of £378,200), Tize limit oxtendod to

Mer. 31/55 vhich re-activated prograrnse by

removing originel one month time limit (See Mur.1/54)

Amondment Ho. 6 to Hinisterial Direction rec'd. Amend. No. 6 = Aprel2/5/
Tine linit in Zmend. No. 3 {to Oct. 23/53) deleted

since funds expended betieen Oct. 23/53 and Yar.1/54

uere rot previously suthorized by DDP.

74h Steering Comm. agrees two protoiypes insdequnte Meetdng Minutes

Requeat Avro proposel for increased numbsrs - Aptts 26/54

Amendment No. 7 to Ministerial Direction rec'ds Amerd. Bos 7 - May 13/5.

Finaneial autharity increased to $4,322,600
(increase of £2,619,000).

Progosal A.D. 14 submitted to DDP for design,
development and mapufecture of 2 prototype C105
adrcrafts. Tinanclal forscast to firet £1ight of
2nd prototype (Feb./57) §22,925,000.

Tooling excluded and separate (A.D.13) proposal
subritted. Financial forecast of $9,250,000.




DhLE TITETTED
dune/S/,  Preliminery forecist of expenditixes o 1950 Analyoeis €105 Trogran
| given to DDP and PCAF for plauving purpozed. ~ Junz 20/55.
Fipanclzl foreceast shouwsd sdiitional continued
develoment for 57/98, 5B8/59, 59/(0 at rate of

£4,000,000 per year.

Amendment Ho. & to Miniaterisl Direction rec'd, Anend. o, 8 - July 1£

«
3

Fizanienl 1init on wind turrpel work deletsd zince
Avro over=cxrendsd wind tuntel funds (lipit of

£50,000).

Jopte/54  11%h Steoring Caws Mootinz decides: Hoeting Minuter
(a) Costs of maintemance of C100 nircraft to be - Septs 23/54s
used on €105 development to be charged to
flicht test vehicles funda.
(b) Cocte of pedifying aircraft, installing the
necessary equipment end instrumontation and
flying the ajrcraft to be clarged against
the C105 development funds.

Proposal AD 15 sulmitiad to DDP Sept. 24/54 for Analyir €105 Progran
darign and development of C105 airplane. Finane - June 20/55,

eisl fareeanst §13,750,000 up to flight of 2nd A/C,

Separate proposal subrdtted for tooling end manue-
facture (AD 16)s Tooling forccant 18,250,000.




TR F
I.I’L .\11..[ i
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Mnufocturing forecast for 11 aireraflt 271,742,000,

for L0 aireraft 61,252,435, Ingincering cosis for

-
AR
¥

5Ny
£7,195,200,

evs $12,065,000 forecast for 55/54 uas

Amendment No. 9 to Finisterisl Direction rec'd. Arend %o. 9 - Octe 7/5/
Financinl authorization increaced to §7,842,000

(inerenso of £2,519,000).

Engincoring indicetes in discussiones that firan- Analysis Cl05 Program
cinl costs for 55/56 wight be sxveeded (by ammll - June 20/55
amount)s Fo confirmatory documents provided. Ho

action taken.

C105 program dalayed until PDP satdsficd that Analysis C105 Program
C105 satisfactory from tschnical viewpoint, TDP - June 20/55.
question drag estim:te. Discuselons held end

performance figures chacked with NACA.

Jan./55 Botuesn Jan. and Aprs/55 it becane more epperent Analysis C105 Program
that vith increseed Beope of verk expenditures = June 20/55.
vould excood fareeast shown in AD 15, issue 1
{$19,750,700). Series of Manzpoment mestings
held to deternine if estimated increass in costs
vas correct end if eo, if any etops could be taken
to reduce expondituros. DDF not advised officially
until foreecast changes wers confirped. HNumber of
uircraft wos incressed froam 2 to 5 and progree: delayed by sngino & other dharg




Yer./55

exiEs rme vy
WAL T Lo
—— e e g

imghos mroposal voc. 23,54 for 708, including flight Argnrent $i%e: G.R. Ougo
testing and tho agsurance of o satisfuctory syston letter ref. 8237/034/J,
for iie RCAY costs £16,022,279 covering & reriod En. 6/55.

through Decs/50

15th Dav, and Stecring Comm. discuz‘c.ea flizht

slnulator required before G105 first Llight. Agree

Avro only (irm to de the job. Z&vro reguested to

shov cosd f similatee design and dev. In proposal

for training aids.

lvro sulx il conixact propossls to Otitava fory ID? file, ref.

(a) €105 Developnent eontract. 80.4877/752 - Mar. 15/5
(L) Cl105 Tooling contreet.

{c) C105 Production contract.

Purchase order for mamufacture of 4 alreraft Amlysis Cl05 Progran
ircraszed to 5 aircraft. ' = June 20/55s

Peveloment Birering Comm. roquest review of Analysds Cl05 Program

£icesl yoar's expenditure and forocsst of complete - Jume 20/55.

program tc 1950.

Amendment No. 10 to Ministerinl Direction rec'd, Analysis Cl05 Prograc
Apre 14/55+ Finaneinl authorisation increased to

Harnufoeture of prototype aircraft deleted and trorne
ferred to Beparats authority.

Subject mtter amend:d % read 'Design & Dovelorment
of A.V. Fightor to Spee. AIR=7-4, Isn. 3,1

J{i!l';‘ 29/550




C175 progren re-schaduled Apre 15/55 retarding lst

flight A months %o bring airfrome into phass with
enginee and integrated electronic syston.

Sehemes A & B considered. Schere B adopled as
follows:

(Ses Schedule, Apr./55 for details.)

Y

Avro outline production tooling philosorhy to IDP
hased on one per month aircraft production rats.

Eventuaelly four/month.

€105 19%h Tovelopent Cowords Comn. decidess
Financial authority granted RCAF purchaee of 21
Faleon (GAR-IA) missiles for early test programs

1st in Sept. 1/55, 17 by Dec. 31/55, 21 by Jumn/56.

One inert, remeirdar with motors, but no guidance.

Arendment ¥o. 11 to Ministerial Pirection rec'd.

¥ay 17/55« Financial Authorization incressed to
$8,276,32 (increass of §676,632) due to overrun
of §6764(32 during '54/55.

Farecast of costs given (June 1/55) to RCAF
f£inancial {(W/C Fuard),
Developrent rrogram foracast to 1960 £57%n.

RIFERENCES

(105 Frogram file,

lotter J.A. Morley to
DOP - May 16/55, ref.
80 4877/1105 (C105
Progreme file)

Notss on 19th Mseting
CIOS dov. co=ord. CELis
May 18/554

Analysis C105 Program
- June 20/55¢

Analysis C105 Progrem




July/55

TS g P EDy
PR R

boracast for 55/56 y1i.Un.

¥isc1l yoar conts for £5/56 given verbally Zo DDP.

Yonthly Toreenct of expenditurec given to DDP
indieating monthly forecest for 55/56 and fore-
cafit for programme to 1960 #57m.

Proposzl AD 15 - Iscue 2 submltied to DDP Juns
5/55. Progras coct to 1960 $57m. flzesl year

costy 55/56 13,9,

Comprehanalve nole by JOF om mscns of accomplishing
reduced €105 Dovelommont costs together with out-
1ine of uwerk contont in C10% Designe

Conclusion that with pertain risk acceptance
including that of incorporating P.3.13 in 5th and
subsequaent sircern®™t appraxe $5me. could bo maved
from aripginal estimates covering more comprshemive

prozran with less risk.

Comprehencive outline of ravised coste fram AD 15,
Iesuc 1 from $19,750,000 to flight of 2nd aireraft
in Fob./57 (AD 15 Iste 1, Septe/54) to $40,574,625
to flight of 5th alrcraft (AD 15, Iss.2). bz-s.gmu
ortirats to 40th alrcraft was $61,253,435 and now
83,927,676 (ircrease §22,675,000).

Analycie C105 Progranm

- Jume 20/55.

Arelysis €105 Program

€105 Costs file, JCF
draft of AD 15 Isse3 & £
Junc M/55

DDP file; letter FI5
to DIDPy July 14/55e




July/55

BESATT0
&vre hre no authordsation to srend fupde in fiseel

yoar '55/56 or tevond.

fughes huve run out of roney for Cl05 damping
syttem, .Wi“l continue wark on reduced scale with
delivery postponed one dey per day ofdelay in
roceiving eontractnl coverage after July 1/55,
Hughes estimate $120,000 required to complete work.

.

Tovisod brochure AD 16, Isz, 2 for Toollng =nd

Hanufacturing rrogrerms for Cl05 forvarded to IDP.
fvro desm it escentlal to have authority to manue-
factwre up to 11lth sireraft nov eince agreed timing
could not othorwise be achioved. Avro presently
authorized to tuild 5 alrcraft. Sinilarly Avro
understand that the ultimate program is for 40
airer ¢ and wish confirmation of this fyrom NDP,

FANERENIS

M f£ile, JCFlotter

July 22/85,

Tarning System tile,
JAC memo = July 28/55

DDP file, TTS lotter
July 29/550







