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INTRODUCTION I}féﬁiﬁgg

This Progress Report has been prepared to
indicate the current position of the ARROW
Program at Avro Aircraft Limited and at the
major sub-contractors associated with the
Program.

Three elements of progress are reported as
follows:

(1) The physical progress in terms of
percentage completed at the report-
ing date

(2) Manhour expenditures
(3) Dollar expenditures

The Master Phasing Chart represents the
program being reported against. Where neces-
sary for better definition, one bar on the
Master Phasing Chart has been expanded into
several bars in the Progress Reports.

Dollar expenditure charts show cumulative
costs including labor, overhead, direct charges,
material, administrative overhead, fees, and
sales tax where applicable.

g Ry
{g Y s _'..\‘

Engineering manhour expenditure charts show
the direct cumulative manhours, including sub-
contract engineering personnel used directly
by Avro in the basic program.
Engineering hours expended by outside sources
of sub-systems, such as R.C.A., Honeywell
and Orenda Engines Limited, are not included.
Progress charts for some of the related exter-
nal programs are included. Future reports will
contain data of this type as it becomes avail-
able for other external programs. Manufac-
turing manhour expenditure charts include
equivalent manhours for sub-contract work.

However,

Amendments to basic information, over the
previous issue of the report, are indicated
thus .

This report is the last to be issued using the
present format, since the expansion in scope
of the ARROW program makes it necessary
to extend the report coverage correspondingly.

It is proposed that future reporting action

based upon the Program Planning Report callea
out as item 6.6 in the Statement of Work for the
Avro ARROW Program (Brochure No.SS 118).
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SUMMARY

The Summary section includes the Master Phas-
ing Chart, Allocation of Aircraft, Manhour and
Dollar Expenditure Charts for the Engineering,
Tooling and Production programs.

ENGINEERING

At present a program is being negotiated to
modify aircraft 25204 and 25205 into develop-
ment vehicles for the ASTRA 1 electronic
system. The first flight dates shown in this
report for these two aircraft are based on the
assumption that they are built to the standard
ARROW 1 configuration, incorporating an
interim electronic system and with structural
modifications for the ASTRA I installation.

The Allocation of Aircraft chart has been

redrawn to show a more detailed presentation
of the function of each test vehicle.

A nominal 5% fee has been included in the actual
dollar expenditure figures from April 1st, 1957
to facilitate comparison, pending negotiation of
fees subsequent to March 1957.

TOOLING

Dollar expenditures for the tooling program are
substantially the same as our planned figure.

PRODUCTION

Expenditures on the program are proceeding
within the planned program budget.




ALLOCATION OF AIRCRAFT — PROGRAM 5 (AMENDED) | x

LEDITH SSTHI0Hd MOEHY O4AY

DURING SHADED PERIODS, AIRCRAFT ARE BEING MODIFIED
AND BROUGHT UP TO A STANDARD WHERE THEY ARE READY
TO COMMENCE THEIR PROGRAMS -
36
ATTRITION
34
33
PHASE 8
RCAF
30 OPERATIONAL
29 SUITABILITY
RCAF 28
EVALUATION 27
PROGRAM PHASE 7
26 | RCAF WEAPON EVAL.
25
24
ARROW 2 23 PHASE &
WITH o9
IROQUOIS . RCAF INTENSIVE FLYING
20
19 PHASE 5
18 RCAF ALL WEATHER
7 PHASE 4
16| RCAF PERFORMANCE AND HANDLING
] 15 } AVRO STRUCTURAL INTEG.
| WEAPON SYSTEM
13 AVRO ASTRA | WEAPON SYSTEMS
2 ‘ ]
| | C-L HTV
nj | 1 C-L HTV
10} AVRO/C-L  ASTRA/CSTV
9| B RCA/CL  ASTRA/FCCTV
AVRO AIRCRAFT C AVRO-SYSTEMS
DEVELOPMENT
PROGRAM 7 ORENDA-IROQUOIS
N R Jb o ‘ 6| AVRO PHASE 1| AND SYSTEMS
5] RCA-ASTRA (FCS AND NAV.)
s 4 i ‘ RCA-ASTRA (FCS AND NAV.)
ARROW 1
Sl 3] Javeo pu. 1] | Avro/ct weapon pack ETv | i crv | AVRO/C-L WEAPON PACK ETV
, 2[7 | AVRO PHASE 1 RCA AFCS (PILOT ASSIST)
1| | AVRO PHASE 1 AVRO ANTI-SKID, ANTENNA ETC

| 0B5-MPE ]2 =5
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ENGINEERING -DESIGN AND TECHNICAL

Changes to the engine installation and gear-
box mockup were approved by the RCAF on
February 17th, 1958.

It is intended that further wind tunnel
tests will be carried out on the 1/24
spinning model, but at present no defin-
ite schedule is available for these tests

as they depend on the availability of the
wind tunnel.

On the ARROW 2 Engineering Parts Release
Schedule the Drop Tank estimate has been
deleted, the estimates for 16 components
have been amended, and a schedule has been
added for the outer wing.
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MOCKUPS AND SPECIFICATIONS

ARROW 1 MOCKUP

COMPLETE MOCKUP
REWORK FOR ARROW 2

DESIGN
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WIND TUNNEL AND FREE FLIGHT MODEL TESTS

IN ADDITION TO PROGRAMS SHOWN, 12 WIND TUNNEL TEST PROGRAMS AND 11 FREE FLIGHT MODEL FIRINGS HAVE BEEN COMPLETED

1/24 SPINNING MODEL
DESIGN
MANUFACTURE

TEST
NOZZLES (CYLINDRICAL)

DESIGN
MANUFACTURE
TEST

NOZZLES (DIVERGENT)
DESIGN
MANUFACTURE
TEST

4/100 SCALE

DESIGN & MANUFACTURE

TEST

N.A.E. TAIL TEST

1/10 FLUTTER MODEL
(LOW SPEED )
DESIGN
MANUFACTURE
TEST

1/40 FLUTTER MODEL
{ HIGH SPEED ) DESIGN

MANUFACTURE

TEST

7/100 SCALE
(PILOT & SEAT
JETTISON) DESIGN

MANUFACTURE
TEST

ALL OTHER WORK COMPLETED
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ENGINEERING PARTS RELEASE SCHEDULE ARROW 2

CURRENT NEW PARTS I

ESTIMATE
o

TOTAL PARTS etease [y | 20876 ——-——l—___j
RADAR NOSE nso —-" S -lllliml“

FRONT FUSELAGE (INC. 1008

NOSE LANDING GEAR) 1450 _—J

100

CANOPY 115 . [ m“EO_MELE_TEI
99
CENTRE FUSELAGE 3327 1o = o w %0 _"i“
s e . S 100
AIR INTAKES 1016 il . =" } COMPLETE
—————— 8
DUCT BAY 1975 20 o 0 m =

DROP TANK SCHEDULED SEP. 1 TO NOV. 15 1958

98
ENGINE BAY 4250 —I-” . e 0 | 1008
9

REAR FUSELAGE e ————————————— T
WING-INNER (INC. ' 20 % o 50 m-'"T
MAIN LANDING GEAR ) 1480 -,
WING-OUTER 8 # *
WING-OUTER NO MAJOR CHANGES
LEADING EDGE
DIVE BRAKES 12 NO MAJOR CHANGES
AILERON NO MAJOR CHANGES i, ACIIAL
CUM. ESTIMATE
ELEVATOR 32 NO MAJOR CHANGES
100

FIN 38 SRR (Ot
RUDDER NO MAJOR CHANGES

9
WEAPON PACK E s — e I
POWER PLANT 164 —"‘ 590 wos T T i |

—————————— ————— o — o —— T

64

ASSEMBLY PARTS 176 ; 7 T o = e
; T T T B O P BV N S RN

REPORTING DATE |

1 05-MPR69-T7
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ENGINEERING MOCKUPS
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WIND TUNNEL AND FREE FLIGHT MODEL TESTS

MILLIONS OF DOLLARS
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AIRCRAFT DESIGN-EXCLUDING GROUND
SUPPORT EQUIPMENT, MOCKUPS, MODELS AND A.S.T.
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TECHNICAL DEPARTMENTS

URCLASS i
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MINNEAPOLIS- HONEYWELL (MH-64) DAMPING SYSTEM

FLIGHT TEST SYSTEMS
MANUFACTURE
FLIGHTWORTHINESS TESTING
FLIGHT TEST ANALYSIS

DEVELOPMENT SYSTEMS
BASIC SYSTEM DESIGN
SYSTEM DESIGN
MANUFACTURE
FLIGHTWORTHINESS TESTING
FULL QUALIFICATION TESTING
BASIC SYSTEM ANALYSIS

SPECIAL PROBLEM ANALYSIS

G - LIMITER
MANUFACTURE
FLUIGHTWORTHINESS TESTING

MAINTENANCE
RELIABILITY STUDY

DELIVERY
SIMULATOR ACTUAL
SCHEDULED
FLIGHT TEST SYSTEMS ACTUAL
SCHEDULED
DEVELOPMENT SYSTEMS  ACTUAL
SCHEDULED
G—LIMITER ACTUAL
SCHEDULED
SPECIAL TEST EQUIPMENT
DESIGN
MANUFACTURE
DELIVERY ACTUAL
SCHEDULED

218-CA—6

(NO COVERAGE)

25 50 i 90%

(NO COVERAGE)

REPORTING DATE '

1 2
1234})5

214,684

CUM. ACTUAL
CUM. ESTIMATE
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AIR CONDITIONING SYSTEM

TURBINE AND FAN
DESIGN ARROW 1 COMPLETE
p— R T (T ST
T i
QUALIFICATION ARROW 1 — " [MITED FLIGHT APPROVED
ARROW 2 0 25 50 15 0 100%
DELIVERY ARROW 1 1 2 3 4 5
ARROW 2 1 2
HEAT EXCHANGER
DESIGN ARROW 1 COMPLETE
ARROW 2 e
QUALIFICATION ARROW 1 w” LIMITED FLIGHT APPROVED
1% 100%
ARROW 2 Ll ¥
DELIVERY ARROW 1 1 B G &
ARROW 2 1 2
EVAPORATOR AND WATER TANK
DESIGN ARROW 1 COMPLETE
ARROW 2 0 0 2% %0 . 20y
R
AL ARROW 1 T = LIMITED FLIGHT APPROVED
ARROW 2 n 2% LIV A 100%
DELIVERY ARROW 1 1 2 3 4
ARROW 2 REPORTING DATE | 2

219-CA~6

CUM. ACTUAL
CUM.ESTIMATE 1-2-

SSTHI0Hd MOHHEY O8AY

LEOITYH
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ENGINEERING - TEST PROGRAM

The note "Operation and maintenance of flight
test vehicles not funded'" has been deleted
from the Flight Test Program bar charts
for ARROW 1 and 2 and also from the man-
hour and dollar expenditure Flight Test
charts.

UNCLASSH: 2D

The start of Phase | testing on the ARROW 1
Flight Test bar chart is now scheduled for
July 1st, 1958 in line with the Allocation of
Aircraft chart in Section 1 and the note regard-
ing the provision of time for AFCS develop-
ment is deleted.



FLIGHT TEST PROGRAM ARROW 1

FIRST FLIGHT AND PILOT l; I
FAMILIARIZATION

INSTRUMENTATION CHECKOUT

AND AIRCRAFT COMPLETION E

PHASE 1
PART 1 SHAKEDOWN FLIGHTS -
PART 2 ENGINEERING TESTING [ |

REPORTING DATEl
JJFM AMIJ J AS ONDIJ FMAMIJ J A SONTDIFEMAMI J
1957 1958 1959

ARROW AIRCRAFT 25201

REPORTING DATE
140
120
100
CUMULATIVE i
FLYING HOURS
60
40 AIRCRAFT 25201
25202
s 25203
20 //
‘,.,/
il
o B
] FMAMIJ J AS OND J FMAMIJJA SONTD I FEMAMIJ J
1957 1958 1959

1 05-MPR2988~3 CUMULATIVE FLYING HOURS TO DEC. 31, 1958

A S O N D

A

S

O N D

LEOdTE SSTHIOHS MOHHY GHAY

13¥013S



FLIGHT TEST PROGRAM ARROW 1

SCHEDULED
FRsEonr AVAILABLE FOR SCHEDULED
PRE-FLIGHT FIRST FLIGHT

AIRCRAFT # 25201

s ]
- L 2

PRE-FLIGHT ~ ACTUAL FIRST FLIGHT

STARTS
AIRCRAFT # 25202

RCAF EVALUATION

AIRCRAFT # 25203

AIRCRAFT # 25204

AIRCRAFT # 25205

FLIGHT TEST
PHASE 1
QUANTITY OF AIRCRAFT 3 AIRWORTHINESS
PHASE 2 CONTRACTOR

QUANTITY OF AIRCRAFT 1 COMPLIANCE  (RCAF)

PHASE 3 AIRCRAFT AND ARMAMENT
QUANTITY OF AIRCRAFT 1 DEVELOPMENT
REPORTING DATE
1956 1957

105-MPR74-7

1958 1959

CUM. ACTUAL
CUM. ESTIMATE

1960

LE0dTH SSTHI0HS MILEY GH4AY

13¥03S



FLIGHT TEST PROGRAM ARROW 2

PRE-FLIGHT

AIRCRAFT  #25206

AIRCRAFT #25207

AIRCRAFT  #25208

FLIGHT TEST

PHASE 1
QUANTITY OF AIRCRAFT 1

PHASE 2
QUANTITY OF AIRCRAFT 1

PHASE 3
QUANTITY OF AIRCRAFT 2

105-MPR75-8

AIRWORTHINESS

CONTRACTOR COMPLIANCE
(RCAF)

AIRCRAFT AND ARMAMENT
DEVELOPMENT

1956

REPORTING DATE |

1957

SCHEDULED
AVAILABLE FOR FIRST
PRE-FLIGHT FUGHT
A 4 >
ACTUAL
ESTIMATE
SES——
[ ]
THIS CHART SHOWS PHASE 3 ARROW 2
DEVELOPMENT FLYING APPLICABLE ONLY
TO AIRCRAFT ON PRESENT CONTRACT
1958 1959 1960

LEGITE SSTHI0Hd MOHEY QFAY

134013S



MAJOR TESTS OF STRUCTURE AND SYSTEMS — ARROW 1

STRUCTURAL TEST
COMPLETE AIRCRAFT

RIG DESIGN AND
MANUFACTURE

TESTING

AIR CONDITIONING

RIG DESIGN AND
MANUFACTURE

TESTING

FUEL SYSTEM

RIG DESIGN AND
MANUFACTURE

TESTING

ELECTRICAL

LANDING GEAR

RIG DESIGN AND
MANUFACTURE

TESTING

CANOPY AND
ESCAPE MECHANISMS

RIG DESIGN AND
MANUFACTURE

TESTING

FLYING CONTROLS

RIG DESIGN AND
MANUFACTURE

TESTING

| 05-MPR76-7

20 40 80

100%

A0 80 100%

100
2 Toos 1
s s e G A A G R N 100
0 20 4o 60 30 10
100
o 10 40 80 1001 i |
. . . .

0 e z0 40 60 A0 100%

0 80 90 100%

CUM. ACTUAL
CUM. ESTIMATE

REPORTING DATE ‘l

i
[ =

LEDITY SSTIHIDHS MOHEY QH4AV

13¥213S



MAJOR TESTS OF STRUCTURE AND SYSTEMS — ARROW 2

SPARROW 2D MISSILE
PACK DEVELOPMENT

RIG DESIGN AND
MANUFACTURE

TESTING

AIR CONDITIONING

RIG DESIGN AND
MANUFACTURE

TESTING

ELECTRICAL

RIG DESIGN AND
MANUFACTURE

TESTING

FUEL SYSTEM

RIG DESIGN AND
MANUFACTURE

TESTING

105-MPRTEA—F

OTHER ARROW 2 TEST PROGRAMS
WILL BE ADDED WHEN PLANNING
IS SUFFICIENTLY ADVANCED

100%

REPORTING DATE M

CUM. ACTUAL
CUM. ESTIMATE

LEDITE SSTHIOHS MOEY Q6AY

13¥03S



THOUSANDS OF MANHOURS

MILLIONS OF DOLLARS

AVRG ARROW PRUOGRESS REFPORT

SECRET

1,000

900

800

700

600

500

400

300

200

100

ENGINEERING FLIGHT TEST

CUM. ACTUAL

CUM. ESTIMATE

INCLUDES: FLIGHT TEST ENGINEERING,

TEST INSTALLATIONS,
MAINTENANCE AND

OPERATION OF

FLIGHT TEST VEHICLES

MANHOURS ENGINEERING

AND EXPERIMENTAL

CUM. ACTUAL

CUM. ESTIMATE

105=-MPR77-7

REPORTING DATE I

T\

MANHOURS
ENGINEERING

MANHOUR EXPENDITURES

REPORTING DATE I}

DOLLAR EXPENDITURES

1,000

900

800

700

600

500

400

300

200

100

P

THOUSANDS OF MANHOURS

MILLIONS OF DOLLARS



MILLIONS OF MANHOURS

MILLIONS OF DOLLARS

AVRC

ARROW PROCRESS REFPGRT

SECRET

20
19

17
1.6
15
14
13
12
11

1.0
09
08
0.7
0.6
0.5
0.4
03
02
01

W A 0 N NN 0 O

)

4
STRUCTURE AND SYSTEMS TESTS Wc[isyiljl[o

CUM. ACTUAL e
CUM. ESTIMATE e MANHOURS ENGINEERING
AND EXPERIMENTAL
REPORTING DATE I}
/<MANHOURS
ENGINEERING
MANHOUR EXPENDITURES
CUM. ACTUAL
CUM. ESTIMATE
REPORTING DATEM
| 05~MPR78-7

DOLLAR EXPENDITURES

20
19
18
17
1.6
15
14
13
12

1.0

09
038
07
0.6
05
04
03
02
0.1

G

MILLIONS OF MANHOURS

MILLIONS OF DOLLARS



THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS

AVRO ARROW FPROGRESS REPORT

SECRET

200

180

140

120

100

80

40

20

2000

1800

1600

1400

1200

1000

800

600

400

200

INSTRUMENTATION LABORATORY

CUM. ACTUAL —
CUM. ESTIMATE —

CUM. ACTUAL =—
CUM. ESTIMATE —

| 05~-MPR2883- 4

REPORTING DATE |\

MANHOUR EXPENDITURES

REPORTING DATE W

DOLLAR EXPENDITURES

200

180

160

140

120

100

80

60

40

20

2000

1800

1600

1400

1200

1000

800

600

400

200

THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS
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SECRET
AVRO ARROW PROGCRESS REFPORT ,

ENGINEERING - GROUND SUPPORT EQUIPMENT AND SYSTEMS TRAINERS

The Airframe Systems Trainer bar chart has added for the various stages of the Airframe
been re-titled Systems Trainers, and schedules Ground Support Equipment Trainer.




AVRO ARROW FPROCRESS REPORT

SECRET

ENGINEERING GROUND SUPPORT EQUIPMENT AND
SYSTEMS TRAINERS

ARROW 1
1st LINE  MAINTENANCE
EQUIPMENT DESIGN

ARROW 1
2nd LINE MAINTENANCE
EQUIPMENT DESIGN

ARROW 1
ELECTRONICS  TEST
EQUIPMENT DESIGN

ARROW 2
1st LINE MAINTENANCE
EQUIPMENT DESIGN

ARROW 2
2nd LINE MAINTENANCE
EQUIPMENT DESIGN

AIRFRAME SYSTEMS TRAINER

RCAF PRELIMINARY
TECHNICAL
REQUIREMENTS
AND AVRO
DESIGN STUDY

RCAF EVALUATION
AND APPROVAL

RCAF SPECIFICATION
AND CONTRACT GO-AHEAD

AIRFRAME GROUND SUPPORT
EQUIPMENT TRAINER

AVRO DESIGN STUDY

RCAF EVALUATION
AND APPROVAL

RCAF SPECIFICATION AND
CONTRACT GO-AHEAD

o

START
JAN. 1954

BASED ON ISSUE 1 OF
AVRO REPORT 70/G.EQ/1

CUM. ACTUAL

CUM. ESTIMATE

WEAPON PACK TESTER
AND MODIFICATIONS

|

REPORTING DATE

ENGINEERING GROUND SUPPORT EQUIPMENT

REPORTING DATE I

|

REQUIRED
g

|
[

SYSTEMS TRAINERS

CUM. ACTUAL

CUM. ESTIMATE

REQUIRED
A 4



AVRG ARFOW

PROCRFSES REPORT

SECRET

THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS

GROUND SUPPORT EQUIPMENT
DESIGN AND DEVELOPMENT

200

CUM. ACTUAL =

180 CUM. ESTIMATE =

160

140
REPORTING DATE

120 ’

100

80

6l MANHOURS ENGINEERING AND

EXPERIMENTAL

40
MANHOURS ENG

20

/-—'
il

INEERING

MANHOUR EXPENDITURES

1,000

CUM. ACTUAL s
CUM. ESTIMATE =

900

REPORTING DATE
800
700
600
500
400
300

200

100

ra

1 05-MPRB0O~8

DOLLAR EXPENDITURES

200

180

160

140

120

100

80

60

40

20

1,000

900

800

700

600

500

400

300

200

100

THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS



GROUND SUPPORT EQUIPMENT - MAJOR ITEMS

STARTER
ARROW 1 (INTERIM)

DELIVERY ACTUAL
SCHEDULED
ARROW 2
DELIVERY ACTUAL
SCHEDULED

AIR CONDITIONING VEHICLES
ARROW 1 (INTERIM)

DELIVERY ACTUAL
SCHEDULED
ARROW 2
DELIVERY ACTUAL
SCHEDULED

HYDRAULIC STAND

FOR ARROW 1 & ARROW 2

DELIVERY ACTUAL
SCHEDULED

AIR - NITROGEN COMPRESSOR

DELIVERY ACTUAL
SCHEDULED

1 05-MPR2884-4

STUDY REPORT |l

REWRITE DESIGN STUDY
R.C.AF. AGREEMENT
b SPECIFICATION
WRITING ACTUAL 1-2-
1 SCHEDULED 1-2 -

STUDY REPORT | [l  REWRITE DESIGN STUDY

REPORTING DATE M

R.C.A.F. AGREEMENT
SPECIFICATION WRITING

SSIEIOHS AROHEY G6AY

LEGITE

134013S



THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS

SECRET
AVEG ARROW FROGRESS REFPOAT ’

Uy

AIRFRAME SYSTEMS TRAINER DESIGN S

i Ao
4ssir:
1) ‘!@‘% :

Pl
b
20 20
CUM. ACTUAL
18 18
CUM. ESTIMATE
16 16
14 REPORTING DATE 14
%2}
12 =
12 2
I
Z
<
10 10 >
6
a
8 & z
<
wv
3
6 6 2
=
4 / 4
2 2
0 0
MANHOUR EXPENDITURES
100 : 100
CUM. ACTUAL
90 90
CUM. ESTIMATE e
80 REPORTING DATE ¥ 80
70 70
60 60 2
<
=
o)
50 50 -
o)
3
40 40 Z
<
v
3
30 30 =
20 20
10 10
0 0

| 05=-MFR8 =7

DOLLAR EXPENDITURES
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SECTION 5
TOOLING AND MANUFACTURING



AVEG ABROW FPROGRESS REFPORT

SECRET

TOOLING AND MANUFACTURING

This section deals with those phases of the
program which relate to the Manufacturing
Division. It affords a comparison of total
Tooling and Production costs with perform-
ance in terms of percentage completed at the
reporting date. More detailed breakdown
of total production costs now available has
resulted in amendment of total production
expenditures.

Bar charts showing the progress of the first
eight aircraft and the static test aircraft are
included.

Manhour and dollar expenditures for the produc-
tion of spares, ground support equipment, publi-
cations and the metal mockup are shown, as are
costs for test components, airborne test equip-
ment and production material. A more detailed
breakdown of production material costs is now
available and expenditures have been amended to
include material in inventory for three aircraft.

The section also contains tables which reflect
the supply position for pacing items of Avro
furnished equipment and for Government
Supplied Material.



MILLIONS OF DOLLARS

PERCENTAGE COMPLETE

SECRET
AVRG ARROW FPROCRESS REFPORT

TOTAL TOOLING — COSTS AND PERFORMAN

20

CUM. ACTUAL s

CUM. ESTIMATE s

(%}
o
3
REPORTING DATE | o =
ARROW 2 Q
6
& Z
]
6 =
4
ARROW 2
2
k MAINTENANCE
° 0
DOLLAR EXPENDITURES
100 =
REPORTING DATE B
CUM. ACTUAL
90 o
CUM. ESTIMATE s
% 80
70 o
60 0 .
T ARROW 1 z
> 50 o
o
v]
40 " %
| ARROW 2 (éth AIRCRAFT ONLY) o
30 0 &
20 20
10 0
° 0

PHYSICAL PERFORMANCE



PROGRESS CHART — FIRST AIRCRAFT

10 1 LE) BY 90 an

DETAILS

20 10 Vo X 60 e 80 90

SUB-ASSEMBLY

10 %0 Q0

RADAR NOSE -
FRONT FUSELAGE -
CANOPY

10 0
DUCT BAY
ENGINE BAY
REAR FUSELAGE (FWD)
REAR FUSELAGE (AFT) -

INNER WING

CENTRE  FUSELAGE

QUTER WING

DIVE BRAKES

AILERON

ELEVATORS

FIN

RUDDER

ARMAMENT NOT REQUIRED

INSTALLATION AND
FINAL ASSEMBLY

PRODUCTION
FLIGHT TEST

TOTAL AIRCRAFT

105-MPR32~7

REPORTING DATE ‘I

CUM. ACTUAL

CUM. ESTIMATE

©7
()

GEAY

SIHI0Hd MOHEY

o

wv
m
(@]
-
m
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PROGRESS CHART — SECOND AIRCRAFT

DETAILS e T L e o |
SUB-ASSEMBLY e —
—
RADAR NOSE
FRONT FUSELAGE

CANOPY

[0 50 7030]
CENTRE FUSELAGE EZ

DUCT BAY [ S—
[io o]
ENGINE BAY

REAR FUSELAGE (FWD)

wasd

REAR FUSELAGE (AFT)

INNER WING M

OUTER WING

Sz

DIVE BRAKES b
e
b

AILERON

ELEVATORS

FIN :
bzl

RUDDER

ARMAMENT NOT REQUIRED
INSTALLATION AND

FINAL ASSEMBLY _1»

PRODUCTION
FLIGHT TEST

TOTAL AIRCRAFT —mﬂ_

|
REPORTING DATE .i

1 05~MPR33-7

CUM. ACTUAL

CUM. ESTIMATE

(7
C

MOEEY GEAY

LEJIIY S8THI0Hd

13303S



PROGRESS CHART — THIRD AIRCRAFT

DETAILS

20 10 40 50 K0 70 a0 90

SUB-ASSEMBLY

RADAR NOSE

FRONT FUSELAGE

CANOPY

CENTRE FUSELAGE

DUCT BAY

ENGINE BAY

REAR FUSELAGE (FWD)

REAR FUSELAGE (AFT)

INNER WING

OUTER WING

DIVE BRAKES

AILERON

ELEVATORS

FIN

RUDDER

ARMAMENT NOT REQUIRED

INSTALLATION AND
FINAL ASSEMBLY

PRODUCTION
FLIGHT TEST

TOTAL AIRCRAFT

1 05-MPR34~7

ok

l 16 2030 40 k0o A0 90 |

REPORTING DATE

CUM. ACTUAL

CUM ESTIMATE

SEIHIOES MOBEY GHAY

LEOITH

133013S



PROGRESS CHART — FOURTH AIRCRAFT

DETAILS

20 30 w0 50 60 70 80 T

SUB-ASSEMBLY

RADAR NOSE
FRONT FUSELAGE
CANOPY

CENTRE FUSELAGE
DUCT BAY

ENGINE BAY

REAR FUSELAGE (FWD)
REAR FUSELAGE (AFT)
INNER WING

OUTER WING

DIVE BRAKES
AILERON

ELEVATORS

FIN

RUDDER

ARMAMENT

INSTALLATION AND
FINAL ASSEMBLY

PRODUCTION
FLIGHT TEST

NOT REQUIRED

| 20 50 uol
.

[

2 Hl

TOTAL AIRCRAFT

1 05-MPR35-7

REPORTING DATE

CUM. ACTUAL

CUM ESTIMATE

"

LEDITY SSTHIOHS MOHEY O4AY
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PROGRESS CHART — FIFTH AIRCRAFT

DETAILS
SUB-ASSEMBLY
RADAR NOSE
FRONT FUSELAGE
CANOPY

CENTRE FUSELAGE
DUCT BAY

ENGINE BAY

REAR FUSELAGE (FWD)
REAR FUSELAGE (AFT)
INNER WING

OUTER WING

DIVE BRAKES
AILERON

ELEVATORS

FIN

RUDDER
ARMAMENT

INSTALLATION AND
FINAL ASSEMBLY.

PRODUCTION
FLIGHT TEST

TOTAL AIRCRAFT

105-MPR36—-7

10 30 50 %0

20 4o 60 80

]

NOT REQUIRED

o

REPORTING DATE ’i

CUM. ACTUAL

CUM. ESTIMATE

(&
(@)

MGEEY GHAY

S8THEFOHS

LEGFTH

13¥013S



PROGRESS CHART — SIXTH AIRCRAFT

L) 10 1 20 30 N0 50 60 70 80 90 95 100
DETAILS
5 10 15 20 2% 30 kD) 50 60 10 80 90 9% 100
SUB-ASSEMBLY
Fl [
RADAR NOSE
FRONT FUSELAGE
CANOPY
CENTRE FUSELAGE
10 30 %0 710 90
ENGINE BAY l l
50
REAR FUSELAGE (FWD)
REAR FUSELAGE (AFT) i
INNER WING CUM. ACTUAL 7 t 15 30 %0 70 B0 90 ]
CUM ESTIMATE {4 P
DIVE BRAKES
AILERON
25 1
ELEVATORS
FIN E-jzo o %
RUDDER ie: B0 89
ARMAMENT
INSTALLATION AND e e
FINAL ASSEMBLY P ]
PRODUCTION V—
FLIGHT TEST 1050796520 0
G 0 15 20 25 3n 3% 40 Ve 80 Ao 1 80 a0 300
TOTAL AIRCRAFT J

REPORTING DATE I

105-MPR3 74

SETHIOHS MONEY Q6AY

Er

s
i
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PROGRESS CHART — SEVENTH AIRCRAFT

kN
s
xy
&
I £
L3 10 15 20 30 %0 50 60 10 80 90 95 100 %
DETAILS
£y
[} 10 15 20 25 3o %0 50 60 10 80 90 95 100 %
SUB-ASSEMBLY 1
2 6 90 Q‘%
o 0 P
RADAR NOSE é
N
FRONT FUSELAGE ' 2
I
CANOPY &
-
CENTRE FUSELAGE ‘ -~
)
;
ENGINE BAY :

REAR FUSELAGE (FWD)

REAR FUSELAGE (AFT)
INNER WING CUM. ACTUAL (7
OUTER WING CUM ESTIMATE /O
DIVE BRAKES
AILERON
ELEVATORS
RUDDER [Z_‘E] o
ARMAMENT | i -

INSTALLATION & [ews o]
FINAL ASSEMBLY

PRODUCTION s :]n
FLIGHT TEST —

3% %0 e 50 84 g &% 70 7 Ao 7 20 a5 100

TOTAL AIRCRAFT

REPORTING DATE

| 05-MPR38-4

13¥23S



PROGRESS CHART — EIGHTH AIRCRAFT

DETAILS [} 10 15 20 30 ) 50

60

10

90

9

SUB-ASSEMBLY [) 10 15 20 2% 30

(o)

RADAR NOSE

FRONT FUSELAGE
CANOPY

CENTRE FUSELAGE
DUCT BAY

ENGINE BAY

REAR FUSELAGE (FWD)
REAR FUSELAGE (AFT)
INNER WING

CUM. ACTUAL (%

OUTER WING cum. tstimate /€
DIVE BRAKES

AILERON
ELEVATORS
FIN
RUDDER

ARMAMENT

INSTALLATION AND
FINAL ASSEMBLY

PRODUCTION
FLIGHT TEST

20 Ao 90
_v 20 4o 60 80
510 20 %0 60 B0 9%
20 %0 60 ' 80
10 30 50 70 90
5 15 30 5 Jo 80 90
20 40 60 8O

TOTAL AIRCRAFT

REPORTING DATE

105-MPR39-4

LE] 6o 70 1% 80 8 90

100
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SECRET

AVRO ARROW FPROGRESS REPORT

PERCENTAGE COMPLETE

50 50
INCLUDES DETAILS, SUB-ASSEMBLIES,
CUM. ACTUAL mmmm COMPONENT ASSEMBLIES, INSTALLATION
CUM. ESTIMATE e AND FINAL ASSEMBLY, FLIGHT TEST
(PRODUCTION}, AND MATERIAL IN
40 INVENTORY 40
REPORTING DATE B
@ 30 30 vn
o o
< <
:'J j
g 2
w / w
o) < o]
g = [ ARROW 1 (5 AIRCRAFT] 5
= =
= =
1 \ i
ARROW 2 (3 AIRCRAFT)
J/ x
0 0
DOLLAR EXPENDITURES
100 100
CUM. ACTUAL emmmeen 6th AIRCRAFT
90 90
CUM. ESTIMATE e
7th AIRCRAFT
80 e} 80
19 AlRGRAFT 8th AIRCRAFT
70 2nd AIRCRAFT 70
3rd AIRCRAFT
60 60 w
4th AIRCRAFT i
=9
5
50 50 S
Sth AIRCRAFT w
2
40 40 =
REPORTING DATE I 5
g
30 30 .
20 20
10 10
0 0

| GH=MPRAG_&
UH=MPR&G-F

PHYSICAL PERFORMANCE
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PROGRESS CHART — STATIC TEST AIRCRAFT

10 75 80 (1] 90 9%

DETAILS
SUB-ASSEMBLY 20 3o [ 50 60 10 80 90
RADAR NOSE NOT REQUIRED

20 60

FRONT FUSELAGE

CANOPY

CENTRE FUSELAGE
DUCT BAY

20 50 80
ENGINE BAY
REAR FUSELAGE (FWD)

REAR FUSELAGE (AFT) NOT REQUIRED

INNER WING

OUTER WING E’
DIVE BRAKES NOT REQUIRED

AILERON
ELEVATORS

ARMAMENT NOT REQUIRED

INSTALLATION AND
FINAL ASSEMBLY

PRODUCTION
FLIGHT TEST NOT REQUIRED

b 15 6o 80 9%

TOTAL AIRCRAFT

1 05-MPR40~7

REPORTING DATE ‘l

CUM. ACTUAL

CUM ESTIMATE

4

LEOSTE SSTHI0HS MOKEY G6AY
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THOUSANDS OF DOLLARS

39 . SECRET

7
AVEO ARROW PROGCRESS REFPORT ’G'U;fég

GEW WY

TEST COMPONENTS AND AIRBORNE TEST EQUIPMENT COSTS

g

THOUSANDS OF DOLLARS

4,000 4,000
R DOES NOT INCLUDE
3,600 CUM- ACTUAL b s ) INITIAL DETAILS FOR 3,600
CUM. ESTIMATE TEST COMPONENTS
3,200 3,200
2,800 2,800
2400 &
2,400 ¢ &
e =
8
— 2000 &
6
v
>
1,600 1600 £
(2]
2
o)
1,200 1,200 ?_:
800 800
400 400
0 0
TEST COMPONENT DOLLAR EXPENDITURES
2,000 2,000
CUM. ACTUAL
1,800 1,800
CUM. ESTIMATE
1,600 1,600
1,400 1,400
(%]
1,200 1200 <
-
REPORTING DATE o)
1,000 / 1000 =
; ’ 6
vy
4
800 goo Z
(V)
=2
0
600 600 &
400 400
200 200
8 0

105-MPR56-8

AIRBORNE TEST EQUIPMENT DOLLAR EXPENDITURES



THOUSANDS OF MANHOURS
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SECRET

500

450

400

350

300

250

200

150

50

SPARES PRODUCTION

CUM. ACTUAL
CUM. ESTIMATE

CUM. ACTUAL
CUM. ESTIMATE ==

REPORTING DATE B

=

8 AIRCRAFT

MANHOUR EXPENDITURES

REPORTING DATE B

]

DOLLAR EXPENDITURES

—

8 AIRCRAFT
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400

350
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THOUSANDS OF MANHOURS
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THOUSANDS OF MANHOURS

THOUSANDS OF DOLLARS

SECRET

AVRO ARROW PROGRESS REFPORT

GROUND SUPPORT EQUIPMENT PRODUCTIO

200
. ACTUAL =
180 A 180
CUM. ESTIMATE s
160 160
140 REPORTING DATE § 140
v
ot
120 120 3
L
&
<
100 100 <
o
vy
80 80 S
<
wv
8 AIRCRAFT 3
60 60 T
40 / 40
20 20
0 0
MANHOUR EXPENDITURES
5,000 5,000
M  ACTUAL
4,500 2 o 4,500
CUM. ESTIMATE
4,000 4,000
3,500 REPORTING DATE | 3,500
3,000 3.000 %
=
2,500 2.500 g
o]
2,000 2000 B8
/ ;
=3
1,500 1500 2
=
8 AIRCRAFT
1,000 1,000
500 500
0 o
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THOUSANDS OF DOLLARS

SECRET

AVRO ARRCGW FPROGRESS REPOART

500
CUM ACTUAL
450 450
CUM.ESTIMATE
400 400
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=
300 30 3
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100 100
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2,000 2,000
CUM ACTUA L e
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THOUSANDS Of DOLLARS

AVRG ARROW FPROGRESS REFPOAT

SECRET
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400

350

300
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200
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100

50

2,000

1,800

1,600

1,400

1,200

1,000

800

600

400

200

METAL MOCK UP PRODUCTION

CUM. ACTUAL e
CUM.ESTIMATE

CUM ACTUAL  wem
CUM ESTIMATE e

| 05-MPRE | -8

REPORTING DATE M
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REPORTING DATE B
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AVRG ARROW PROGCRESS REFPOGRT

SECRET

AVRO FURNISHED EQUIPMENT (PACING ITEMS) — PA

DESCRIPTION

PER MONTH
AIRCRAFT ACCEPTANCES
CUMULATIVE TOTAL

PER MONTH
AIRCRAFT COMPLETIONS
CUMULATIVE TOTAL

FUEL SYSTEM APPROX. 113 ITEMS

VALVE,FUEL NO AIR
PUMP, FUEL BOOSTER

FLOW PROPORTIONER
CENTRE OF GRAVITY CONTROL

FLYING CONTROLS APPROX. 15 ITEMS
DAMPING SYSTEM

DECELERATION PARACHUTE
LOW PRESSURE PNEUMATICS APPROX. 17 ITEMS

VALVE, CANOPY SEAL

OXYGEN APPROX. 5 ITEMS
CONVERTER, OXYGEN

HYDRAULIC UTILITIES APPROX. 82 ITEMS
COMPENSATOR
PUMP, CONSTANT DELIVERY

HYDRAULIC FLYING CONTROLS AREROX:
55 ITEMS
POWER CONTROL, ELEVATOR
POWER CONTROL, AILERON
POWER CONTROL, RUDDER
ARMAMENT HYDRAULICS APPROX. 24 ITEMS

VALVE, MANIFOLD ASSY

105-MPR28A-7

4

<, Wy

REPORTING DATE M

€

ACTUAL ITEMS RECEIVED e
REQUIREMENT SCHEDULE

PROMISED DATES FOR 1ST A/C
oD <& REVISED @



AVRO ARROW PROGRESS REFPOAT

SECRET

DESCRIPTION

FIRE PROTECTION APPROX. 1 ITEM

SUPPLY UNIT FIRE EXTINGUISHER

ELECTRICAL APPROX. 188 ITEMS
ALTERNATORS AND TRANSFORMER

RECTIFIER UNIT

STRUCTURE APPROX. 66 ITEMS
RADOME
DE-ICING APPROX. 27 ITEMS

DE-ICER BOOTS
ENGINE INSTALLATION APPROX. 51 ITEMS

GEAR BOXES
AIR CONDITIONING APPROX. 91 ITEMS

TURBINE AND FAN
WATER BOILER

HEAT EXCHANGER

FURNISHINGS APPROX. 1 ITEM

EJECTOR SEATS
INSTRUMENTS APPROX. 19 ITEMS

GAUGE, FUEL QUANTITY

ELECTRONICS
SUSCEPTIFORMER MK 1 ONLY
LANDING GEAR APPROX. 8 ITEMS
MAIN GEAR
NOSE GEAR

OXYGEN REGULATOR

| 05-MPR29A~-7

A 4 .
1 28438
1 23 4
A
<
1 28 475
A
1 23 45
23 4 5
A 4
L g3 4.5
! 23 4
REAS 4
1 2 8 45
23 45
%
l???‘
g N
® 1 4
—
1 2 4
1"’3 4 5

REPORTING DATE ¥

»

ACTUAL ITEMS RECEIVED

REQUIREMENT SCHEDULE -1-2-

PROMISED DATES FOR 1ST A/C
OLD < REVISED



AVRO ARROW PROGRESS REPORT

SECRET

REPORTING DATE

1 05-MPR28-7

ACTUAL ITEMS RECEIVED
AVRO REQUIREMENTS

PROMISED DATES FOR 15T A/C
oD & REVISED W

//
{
) DESCRIPTION
T PER MONTH 1 111 1o
AIRCRAFT ACCEPTANCES
CUMULATIVE  TOTAL ) 3 7 8
PER MONTH 1 i1 11 1 1
AIRCRAFT COMPLETIONS
- CUMULATIVE  TOTAL 1 4 5 5 8
-~ 1.4 COMPASS
-
" Loy
SERVO AMPLIFIER 19723 45 67 8
CONTROLLER 1 23 45 6 7 8
COMPENSATOR 1 2 s § 7 8
TRANSMITTER REMOTE COMPASS 1O o 7Oy s R
DIRECTIONAL GYRO ® 23 a4 & 7 s
INSTRUMENTS
V'
. AIRSPEED INDICATOR ® 55 4 § 7 8
ALTIMETER . 1 2 4.5 g 7 8
8 DAY CLOCK ® 55 s 5 9§
RATE OF CLIMB INDICATOR ® 23 s 5 7 8
ARTIFICIAL HORIZON 1 23 45 & 7 8
ACCELEROMETER 1 23 45 £ 7 =
L CABIN PRESSURE INDICATOR 1 23 45 e 7 g
TURN & BANK INDICATOR ) 23 45 £ 7 g
MAGNETIC COMPASS 1 23 45 § 7 8
POWER PLANT
J75 PROTOTYPF ENGINES
(2 SETS FOR IST A/C) el L
J75 PRODUCTION ENGINES 2 3% 5
(2nd, 3rd, 4th & 5th A/C)
! IROQUOIS ENGINES (6th, 7th & 8th A/C) & 7 8
e ELECTRONICS FOR MK 1 A/C
TRANSPONDER A P X 1 23 4
CONTROL RADAR APX I 23 43
MOUNTING TRANSPONDER AP X ) 23 45
LOOP CABLE ARN-6 i 5 5 @I
RECEIVER ARN-6 1 23 435
“ MTG. RECEIVER ARN-6 ] 23 4
AMPLIFIER ARA-25 1 28 4%
RELAY ARA-25 1 2 3 45
MOUNTING AMPLIFIER ARA -25 1 23 45
MOUNTING RELAY ARA-25 | 2.3 45
ANTENNA ARA-25 i 23 45
=
TRANSMITTER RECEIVER ARC-34 " 23 4
- j
CONTROL ARC-34 i T



AVRO ARROW PROGCRESS REFPOART

SECRET

GOVERNMENT FURNISHED

DESCRIPTION
MOUNTING TRANSCEIVER AR C-34 LY G
CONTROL PANEL AIC-10 L 23 4
RELAY ASSEMBLY AIC-10 L o3 s
DYNAMOTOR AIC-10
MOUNTING DYNAMOTOR AIC-10 -
INDICATOR RADIO COURSE 1O 21 4s

ELECTRONICS FOR MK2 A/C
ASTRA

R—THETA
R:©: COMPUTER s 23
G.5.. COMPUTER T

A
INTEGRATOR L 23 4s

A
MOUNTING 1 93 4§

REPORTING DATE

1 05—MPR29-7

NO LONGER REQUIRED
NO LONGER REQUIRED

@

ACTUAL ITEMS RECEIVED
REQUIREMENT  SCHEDULE
PROMISED  DATES FOR 15T A/C
olp o REVISED W




THOUSANDS OF MANHOURS

MILLIONS OF DOLLARS

AVRO ARROW FPROGRESS KFPORT

SECRET

TOOLING

5,000

CUM. ACTUAL e
CUM. ESTIMATE s

4,500

4,000

3,500

3.000

2,500

2,000

1,500

1,000

500

50

CUM. ACTUAL
CUM. ESTIMATE s

45

40

35

30

25

20

1 05-MPR64~-8

DOES NOT INCLUDE
TOOL MAINTENANCE

REPORTING DATE |

MANHOUR EXPENDITURES

DOES NOT INCLUDE
TOOL MAINTENANCE

—

REPORTING DATE |

DOLLAR EXPENDITURES

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

50

45

IS
o

35

30

25

20

THOUSANDS OF MANHOURS

MILLIONS OF DOLLARS



THOUSANDS OF MANHOURS

MILLIONS OF DOLLARS

SECRET
AVROG ARROW FPROCRESS REFORT

PRODUCTION UKCLASS

10,000 10,000
o000 CUM-ACTUAL == 9,000
CUM. ESTIMATE e
8,000 8,000
7,000 REPORTING DATE 7000
6,000 6,000 §
INCLUDES ALL ASPECTS OF PRODUCTION PROGRAM 2
o INCLUDING:- SPARES, G.HE, TEST COMPONENTS, 5000 <
METAL MOCK UP, AIRBORNE TEST EQUIPMENT, -
PUBLICATIONS, MANUFACTURE OF 8 AIRCRAFT —
o AND TOOL MAINTENANCE : 8
2
3,000 3000 3
&
2,000 2,000
1,000 1,000
0 0
MANHOUR EXPENDITURES
100 100
s CUM.ACTUAL = e
CUM ESTIMATE =
80 80
70 REPORTING DATE B 70
60 60 -
$57.46 M o
INCLUDES ALL ASPECTS OF PRODUCTION PROGRAM ersen =
- INCLUDING.- SPARES, GHE, TEST COMPONENTS, 50 2
METAL MOCK UP, AIRBORNE TEST EQUIPMENT, s
PUBLICATIONS, MANUFACTURE OF 8 AIRCRAFT, - &
40 TOOL MAINTENANCE AND MATERIAL IN INVENTORY z
=
30 30 b
20 20
- 10
5 0
105-MPR6E5-8

DOLLAR EXPENDITURES



V.

MILLIONS OF DOLLARS

AVRO ARROW PROGCRESS REFPORT

SECRET

PRODUCTION MATERIAL DOLLARS

20

CUM. ACTUAL s
CUM. ESTIMATE s

16 REPORTING DATE I

INCLUDES FIVE AIRCRAFT,
TEST COMPONENTS, METAL

10 MOCK UP, AND QUALIFICATION
TESTING

4 INCLUDES MATERIAL
IN INVENTORY

| 05-MPR62-9

INCLUDES MATERIAL '
IN INVENTORY /

NOTE :

1. THIS CHART DOES NOT INCLUDE
AIRBORNE TEST EQUIPMENT
(SEE SEPARATE CHART)

2. THIS CHART DOES NOT INCLUDE
FEES OR SALES TAX

\THREE AIRCRAFT AND

QUALIFICATION TESTING

19

o

MILLIONS OF DOLLARS



