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Jim picking up a bottle at an
earlier Meeting on the plain
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No-Cal

Place Name BMFA
Number Model

Flight
time

1

Flight
time

2

Flight
time

3

Flight
time

4

Flight
time

5

Flight
time

6

Sum
of best
Two

Flights
1 ChantTim 111998 Cassutt 02:26 00:04 02:13 00:00 00:00 00:00 04:39
2 GoodwinDavid 194118 Hinkle100 01:22 01:50 01:50 00:00 00:00 00:00 03:40
3 SellwoodRoy 53324 LutonMinor 01:35 01:01 00:00 00:00 00:00 00:00 02:36
4 PearceIan 176661 Beachcraft 00:49 00:52 00:00 00:00 00:00 00:00 01:41

35cm

Place Name BMFA Number
Flight
time

1

Flight
time

2

Flight
time

3

Flight
time

4

Flight
time

5

Flight
time

6

Sum
of best
Two

Flights
1 Evans Meredith 111999 04:52 06:17 06:15 06:18 00:00 00:00 12:35
2 Pearce Ian 176661 06:13 05:33 00:00 00:00 00:00 00:00 11:46
3 Thompson Peter 23053 04:46 04:50 00:00 00:00 00:00 00:00 09:36

Catapult

Place Name BMFA
Number

Flight
time

1

Flight
time

2

Flight
time

3

Flight
time

4

Flight
time

5

Flight
time

6

Flight
time

7

Flight
time

8

Flight
time

9
Sum of best
Three Flights

1 BennsMark 72513 33.90 34.00 33.81 0.00 0.00 0.00 0.00 0.00 0.00 101.71
2 Hebb Tony 35650 18.20 22.47 20.27 24.65 33.35 32.07 27.78 33.19 5.88 98.61
3 Goodwin David 194118 28.00 27.00 27.90 31.00 27.20 28.12 29.02 29.00 29.39 89.41
4 Goodwin Thomas 194117 24.00 24.00 22.00 0.00 0.00 0.00 0.00 0.00 0.00 70.00
5 Staartjes Hans 185400 16.76 16.63 17.25 19.68 14.88 19.78 20.28 0.00 0.00 59.74

F1D

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Sumof best Two
Flights

1 Hebb Tony 35650 11:38 11:27 11:57 04:26 11:22 00:00 23:35
2 Benns Mark 72513 11:20 10:57 11:03 10:38 11:29 11:11 22:49
3 Staartjes Hans 185400 10:43 10:31 10:55 11:21 10:38 11:08 22:29

F1L

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Sum of best
Two Flights

1 Pearce Ian 176661 06:55 06:58 07:59 07:39 00:00 00:00 15:38
2 Hebb Tony 35650 05:32 07:23 07:18 00:00 00:00 00:00 14:41
3 Goodwin Thomas194117 05:55 04:07 05:39 00:00 00:00 00:00 11:34
4 Funnell Rob 55579 02:58 03:34 04:39 00:00 00:00 00:00 08:13
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F1N

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Flight
time 7

Flight
time 8

Flight
time 9

Sum of
best

Three
Flights

1 Benns Mark 72513 38.00 35.00 37.00 39.00 39.00 39.40 37.20 18.00 46.60 125.00
2 Goodwin Thomas194117 27.00 27.00 27.00 26.00 27.00 0.00 0.00 0.00 0.00 81.00
3 Goodwin David 194118 22.00 24.00 25.00 25.11 24.00 0.00 0.00 0.00 0.00 74.11
4 Chant Tim 111998 6.00 6.00 7.00 9.90 12.30 9.50 13.40 13.50 11.30 39.20

F1M

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Sum of best Two
Flights

1 Evans Meredith 111999 06:01 05:54 11:55
2 Bailey Bob 2479 05:07 05:16 04:40 05:35 05:46 05:29 11:21
3 Chant Tim 111998 03:02 03:02

G.C

Place Name BMFA
Number

Flight
time1

Flight
time2

Flight
time3

Flight
time4

Flight
time5

Flight
time6

Sumof best
TwoFlights

1 GoodwinThomas 194117 04:03 04:55 05:05 05:19 05:20 05:26 10:46
2 GoodwinDavid 194118 05:16 05:10 00:00 00:00 00:00 00:00 10:26
3 PearceIan 176661 04:02 04:08 00:00 00:00 00:00 00:00 08:10

F1R

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time3

Flight
time 4

Flight
time 5

Flight
time 6

Sum of best
Two Flights

1 Hebb Tony 35650 13:14 12:44 00:00 00:00 00:00 00:00 25:58
2 Benns Mark 72513 09:29 08:50 01:43 04:39 00:24 00:00 18:19
3 Evans Meredith 111999 02:18 08:38 02:25 08:46 00:00 00:00 17:24
4 Goodwin Thomas 194117 06:56 02:27 05:45 00:00 00:00 00:00 12:41

LRS

Place Name BMFA
Number

Flight time
1

Flight time
2

Flight time
3

Flight time
4

Flight time
5

Flight time
6

Sum of
best Two
Flights

1 Goodwin David 194118 06:07 05:37 05:48 00:00 00:00 00:00 11:55
2 Goodwin Thomas 194117 05:15 05:08 05:35 05:16 00:00 00:00 10:51
3 Funnell Rob 55579 04:44 05:05 04:58 00:00 00:00 00:00 10:03
4 Hebb Tony 35650 03:54 05:08 04:49 00:00 00:00 00:00 09:57
5 Sellwood Roy 53324 04:13 04:03 04:23 04:22 04:19 00:00 08:45
6 Roberts Dylan 212430 01:36 03:43 03:36 03:40 00:00 00:00 07:23

L. Eagle

Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Sum of best Two
Flights

1 Evans Meredith 111999 03:25 01:44 03:24 00:00 00:00 00:00 06:49
2 Chant Tim 111998 03:12 03:21 03:03 00:00 02:39 00:41 06:33
3 Goodwin David 194118 02:33 02:43 02:04 02:40 02:50 03:01 05:51
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Place Name BMFA
Number

Flight
time 1

Flight
time 2

Flight
time 3

Flight
time 4

Flight
time 5

Flight
time 6

Sum of
best Two
Flights

1 Chant Tim 111998 05:41 06:54 07:00 02:03 07:38 00:00 14:38
2 Goodwin David 194118 06:17 05:33 06:24 06:34 06:26 06:49 13:23
3 Roberts Dylan 212430 05:54 06:38 06:02 02:31 06:27 03:25 13:05
4 Bailey Bob 2479 05:37 06:18 06:16 00:00 00:00 00:00 12:34
5 Sellwood Roy 53324 05:04 05:38 05:31 05:47 00:00 00:00 11:25
6 Goodwin Thomas 194117 06:11 04:52 00:00 00:00 00:00 00:00 11:03
7 Thompson Peter 23053 05:19 05:40 04:56 05:17 00:00 00:00 10:59
8 Pearce Ian 176661 05:34 05:08 00:00 00:00 00:00 00:00 10:42
9 Hebb Tony 35650 04:53 01:36 05:28 00:00 00:00 00:00 10:21
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F1
D

F1
L

F1
N

F1
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G
C

F1
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LR
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L.
E.

LP
P

PO
IN

TS

1 Goodwin David 194118 3 3 2 2 7 1 10 28
2 Goodwin Thomas 194117 2 2 3 4 1 5 5 22
3 Hebb Tony 35650 4 4 3 5 3 2 21
3 Chant Tim 111998 5 1 1 2 12 21
5 Benns Mark 72513 6 2 5 3 16
6 Evans Meredith 111999 4 4 2 4 14
7 Pearce Ian 176661 1 2 5 1 3 12
8 Sellwood Roy 53324 2 2 6 10
9 Bailey Bob 2479 2 7 9
9 Roberts Dylan 212430 1 8 9
11 Funnell Rob 55579 1 4 1 6
12 Thompson Peter 23053 1 4 5
13 Staartjes Hans 185400 1 1 2
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1948 Brown Campus A-100,fitted withreplacement tank 1949 Brown Campus Bee
Original, now corroded, tank below.
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Original Brown holder for CO2 capsule with screw-in tank connector for late 1940s Campus motors.
Replica tank filler valve, made by Gerard Moorealongside.



NU

!970s holder for CO2 capsule, with ball valve, for Brown �005� and later motors.Remote tank filler valve below

q­=ª­~¢=²¦£=²~¬©I=±¡°£µ=²¦£=¤§ªª£°=²³ £=­¤=²¦£=¡~°²°§¢¥£=¦­ª¢£°=§¬²­=²¦£=²~¬©=´~ª´£K=^¥~§¬I=­¬ª·
~=±¬³¥=¤§²=§±=°£¯³§°£¢K=q¦£=²~¬©I=­¤=¡­³°±£I=«³±²= £=µ£ªª=«­³¬²£¢K=k­µ= ~¡©=­¤¤=²¦£=¡~°²°§¢¥£
¦­ª¢£°=²¦³« =±¡°£µ=û=²³°¬K=^¤²£°~®®°­¶§«~²£ª·=²¦°££=±£¡­¬¢±I=²§¥¦²£¬=²¦£=²¦³« =±¡°£µK
o£«­´£=²¦£=¡~°²°§¢¥£=¦­ª¢£°K=^=ª­¬¥=­°=±¦­°²=£¬¥§¬£=°³¬=«~·= £=­ ²~§¬£¢= ·=²¦£=®°­®£°=¤§ªª§¬¥
²£¡¦¬§¯³£K=f¤=²¦£=¡~°²°§¢¥£=¦­ª¢£°=§±=¦£ª¢=µ§²¦=²¦£=¤§ªª£°=²³ £=®­§¬²§¬¥=¢§°£¡²ª·=¢­µ¬=­¬=¡¦~°¥§¬¥
²¦£=²~¬©I=~=ª­¬¥=£¬¥§¬£=°³¬=µ§ªª= £=¦~¢K=m­§¬²§¬¥=²¦£=²³ £=³®=­¬=¤§ªª§¬¥=µ§ªª=®°­´§¢£=~=±¦­°²£°=°³¬K
q¦£=£¬¥§¬£=«~·=¬­µ= £=±²~°²£¢= ·=¦§²²§¬¥=²¦£=®°­®£ªª£°=µ§²¦=·­³°=¤§¬¥£°K=k­²£=²¦~²=²¦§±=£¬¥§¬£
«~·= £=­®£°~²£¢=§¬= ­²¦=¢§°£¡²§­¬±K

t¦£¬=³±§¬¥=²¦£=¡~°²°§¢¥£=¦­ª¢£°I=µ°~®=­¬£=¦~¬¢=~°­³¬¢=¡~°²°§¢¥£=~¬¢=¦­ª¢£°K

`ª£~°ª·I=²¦£°£=¦~¢= ££¬=§¬±²~¬¡£±=­¤=®§£°¡£¢=¡~°²°§¢¥£±=£±¡~®§¬¥=²¦£§°=¦­ª¢£°>=^ª±­I=§²=«~©£±
·­³=°£~ª§±£=µ¦~²=~=³±£¤³ª=~¬¢=§«®­°²~¬²=§¬¬­´~²§­¬=²¦£=°£«­²£=¤§ªª£°=´~ª´£=µ~±K
q¦§±I=­¤=¡­³°±£I=§±=±£®~°~²£=¤°­«=²¦£=²~¬©I=~¬¢=¦~±=~=¬­¸¸ª£=²¦~²=¢£®°£±±£±=~= ~ªª=´~ª´£=§¬=²¦£
ª­~¢£°I=~ªª­µ§¬¥=²¦£=¥~±=²­=¤ª­µ=§¬²­=²¦£=²~¬©K
q¦§±µ~±=§¬²°­¢³¡£¢=µ§²¦=²¦£=_°­µ¬=MMR =~°­³¬¢=NVTMK
q¦£=§¬±²°³¡²§­¬=±¦££²±=¤­°= ­²¦=²¦£±£=£~°ª·=«­²­°±=~°£=±§«§ª~°I= ­²¦=°£¡­««£¬¢§¬¥=®°­®£ªª£°±
­¤=¤­³°=§¬¡¦=¢§~«£²£°I=­©I=®£°¦~®±I=¤­°=²¦£=^JNMMI= ³²=°~²¦£°=±«~ªª=¤­°=²¦£=_££K=^±=¡~¬= £=±££¬
~ ­´£I=²¦£=§¬±²°³¡²§­¬±=¤­°=²¦£=_££=°£¤£°£¬¡£=¥~±=­°=ª§¯³§¢=¡¦~°¥§¬¥I=µ¦§¡¦=§±=¬­²=²¦£=¡~±£=¤­°
²¦­±£=¤­°=²¦£=£~°ª§£°=^JNMMK
q­=°£²~§¬=²¦£=¥~±=§¬=²¦£=²~¬©I=²¦£°£=§±=~= ~ªª=°£²~§¬£¢= £²µ££¬=²¦£=¤§ªª£°=´~ª´£=§¬=²¦£=²~¬©=~¬¢
²¦£=²~¬©=µ~ªªK
^±=¡~¬= £=±££¬=¤°­«=²¦£=®¦­²­=­¤=²¦£=`~«®³±=^JNMM=~ ­´£I=d£°~°¢=¦~±=«~¢£=~=¬£µ=²~¬©=²­
°£®ª~¡£=²¦£=¡­°°­¢£¢=­°§¥§¬~ªI=~¬¢=~ª±­=~=±®£¡§~ª=±¡°£µJ§¬=~¢~®²­°I=±­=²¦~²=§²=¡~¬= £=¤§ªª£¢=¤°­«
~=p­¢~p²°£~«= ­²²ª£K
q¦£=«­²­°=¬­µ=°³¬±=¯³§²£=±µ££²ª·I=~±=±¦­µ¬=§¬=²¦£=ª~±²=´§¢£­=d£°~°¢=¦~±=®­±²£¢=­¬WJ

¦²²®±WLL®¦­²­±K~®®K¥­­K¥ªL¥Okt¢g§£³ ¬´¡±s_U



NV

a~·²­¬Jt°§¥¦²o_JNo~¡£°

Completed Dayton-Wright RB-1 Racer
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Northrop designation N-9 or NS-9, were
experimental heavy bomber aircraft developed
by the Northrop Corporation for the United
States Army Air Forces during and shortly after
World War II. The airplane used the radical
and potentially very efficient flying wing
design, in which the tail section and fuselage
are eliminated and all payload is carried in a
thick wing. Only prototypes and pre-production
aircraft were built, although interest remained
strong enough to warrant further development
of the design as a jet bomber, under the
designation YB-49.

Design and development
The B-35 was the brainchild of Jack Northrop,
who made the flying wing the focus of his work
during the 1930s. In 1941 before the USA
entered World War II, Northrop and
Consolidated Vultee Corporation had been
commissioned to develop a large wing-only,
long-range bomber designated XB-35 and XB-
36. Northrop advocated a "flying wing" as a
means of reducing parasitic drag and
eliminating structural weight not directly
responsible for producing lift. Consolidated
Vultee proposed a more conventional design
with fuselage and tail, which was much larger
and heavier. In theory, the B-35 could carry a
greater payload faster, farther, and cheaper
than a conventional bomber. In December
1941, the Army Air Forces awarded prototype
contracts to both Northrop and Consolidated
Vultee for a bomber that could carry 4,500 kg
(10,000 lb) of bombs to a round-trip mission of
16,000 km (10,000 mi).
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Requested performance was a maximum speed of 720 km/h (450 mph), cruise speed of 443 km/h
(275 mph), and service ceiling of 14,000 m (45,000 ft). This aircraft would be able to bomb Nazi-
occupied Europe in the event that Britain fell (this was similar to Nazi Germany’s own
Amerikabomber program design competition through the RLM, itself initiated in the spring of 1942).
The original April 1941 USAAC proposal was first submitted to Boeing and Consolidated Aircraft
Company and led to the production of the Convair B-36.
In May, one month before the USAAF was created, the contract was also extended to include
Northrop, inviting it to submit a design along the lines it was already exploring.
Since the new aircraft would require a significant amount of engineering work in untested waters,
the first order placed was actually for two prototypes of the XB-35, and included Northrop’s plan to
also build two all-wood one-third scale flying models to measure performance and stability; these
were dubbed the Northrop N-9M (M standing for model). This aircraft would be used to gather flight
test data on the Flying Wing design. Jack Northrop also hired part-time the leading aeronautical
designer of the day Theodore von K�rm�n , to evaluate and who approved of Northrop’s initial design,
and to start building the tooling for building the prototypes ... as explained in detail in the book
"Goodbye Beautiful Wing" by Terrence O’Neill. The N9Ms would also be used as a flight trainer, to
familiarize pilots with the radical, all-wing concept.
Early in 1942, design work on the XB-35 itself began in earnest. Unlike conventional aircraft, truly
"tailless" flying wings cannot use a rudder for lateral control as it was absent, so a set of clamshell-
like, double split flaps (so-called flaperon, a portmanteau of flap and aileron) on the trailing edge of
the wingtips were used. When aileron control was input, they were deflected up or down as a single
unit, just like an aileron. When rudder input was made, the two surfaces on one side opened, top
and bottom, creating drag, and yawing the aircraft. By applying input to both rudder pedals, both sets
of surfaces were deployed creating drag so that the airspeed or the glide angle could be manipulated.

Variants

XB-35
On 22 November 1941, the United States Army Air Forces (USAAF, or AAF) signed the development
contract for an XB-35; the contract included an option for a second aircraft, which was exercised on
2 January 1942. The first was to be delivered in November 1943, the second in April of the next year.

Detailed engineering began in early 1942. A fuselage-like crew cabin was to be embedded inside
the wing; it included a tail cone protruding from the trailing edge. This tail cone would contain the
remote sighting stations for the bomber’s gunners and a cluster of rear-firing machine guns in the
production aircraft. In the midsection of the cabin, there were folding bunks for off-duty crew on long
missions. The aircraft’s bomb load was to be carried in six smaller bomb bays, three in each wing
section, fitted with roll-away doors; this original design precluded the carrying of large bombs, and
the early atomic bombs, without bomb bay redesign and modifications. Production aircraft would
have defensive armament of twenty 0.5 in (12.7 mm) machine guns or 20 mm cannon, carried in six
turrets, two turrets along the aircraft’s center line, four above and below the outer wings, and four in
the "stinger" tail cone. The B-35 would take advantage of a new aluminum alloy devised by Alcoa; it
was considerably stronger than any alloy used previously.

In June 1946, the XB-35 made its first flight, a 45-minute trip from Hawthorne, California, to Muroc
Dry Lake, without incident. The XB-35’s engines and propellers were AAF property and had not been
tested for engine-propeller compatibility by either Pratt & Whitney, Hamilton Standard, or by the AAF
which bought them at Wright Field without testing them or assuring reliability, and then shipped them
to Northrop. Microfilmed records of reports and correspondence of the XB-35 program relate that
after three or four flights, power plant and propeller vibrations increased, and the very efficient contra-
rotating propellers began failing with frustrating frequency. Meetings were called by Northrop, of the
AAF, Pratt & Whitney and Hamilton Standard where no one would take responsibility for correcting
the AAF’s engines and propellers. In addition, the AAF failed to supply the AC electrical alternator,
insisting on Northrop using an onboard auxiliary power unit (APU) unit driven by an automotive
engine which limited the high-altitude, high-speed XB-35 to test flights below 15,000 ft (4,600 m).
The AAF also refused to allow Northrop proposed modification of the bomb bays to carry the
standard Mk. 3 atomic bomb, while at the same time declaring the AF would not buy the bomber
unless it could carry the A-bomb. Northrop reluctantly agreed to try a single-rotation propeller, which
slightly increased takeoff distance and a reduced rate-of-climb and maximum speed.
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YB-35 Flying Wing showing its quartet of
pusher contra-rotating propellers. The
option was later discarded due to severe
vibration in flight and later changed to the
traditional single propeller configuration.
Problems with the quartet of contra-
rotating propellers’ shafts comprising
each aircraft’s drive-line system
continued until finally Jack Northrop
himself grounded the XB-35s until the
government fixed their propulsion
system. Concurrently, the AAF ordered
Northrop to convert two of the YB-35
airframes to YB-49s, essentially
substituting eight jet engines for four
reciprocating engines. As a result, the airframe promptly flew to more than 40,000 ft (12,000 m) and
topped 520 mph (840 km/h) in flight tests, verifying the XB-35 air frame’s aerodynamics, but at the
price of range. The prop-version had a design range capable of reaching targets 4,000 mi (6,400 km)
away, but the jet-engine version’s range was cut nearly in half. The new version disqualified it for the
Air Force’s top-priority mission as a strategic bomber, which at that time meant striking at the USSR’s
industrial and military complexes in the Ural Mountains. The Air Force, itself involved in a confusion
of rank and job changes, eventually cancelled the XB-35 project, while continuing testing the B-35
airframe as the YB-49, even ordering 30 of the jet-powered bombers after the first YB-49 crashed.
The first and second XB-35s were scrapped on 23 and 19 August 1949, respectively.

YB-35
On 30 September 1943, 13 pre-production YB-35s were ordered by the Army Air Force. The first
one did not fly until 15 May 1948. While some Air Force generals felt the piston engines made the
B-35 obsolete, it remained superior in overall performance and range to its competitor, the Convair
B-36, and General Hoyt Vandenberg wrote that only the B-35 and the B-36 had adequate range for
the Air Force’s primary mission, and nothing comparable would be available until the mid-1950s.
Only the first YB-35 was ever flown. Multiple flight testing demonstrated that it was airworthy; it was
then parked and ignored for more than a year until being scrapped on 20 July 1949. The unfinished
YB-35 #2, was scrapped almost a month later, on 19 August 1949. The other 11 of 13 YB-35 aircraft
ordered underwent conversion to other power plants.



OP

l¢¢±=C=b¬¢± J b¢§²­°

e£°£=§±=~¬=£«~§ª=¤°­«=m£²£°=q¦­«®±­¬=°£¦§±=°£¡£¬²=´§±§²=²­=²¦£=f¬¢­­°=k~²§­¬~ª±W

e£ªª­=g­¦¬K

t£=´§±§²£¢=C=¡­«®£²£¢=²¦§±=·£~°=~²=²¦£=_jc^=f¬¢­­°=a³°~²§­¬=k~²§­¬~ª±K

f=­¬ª·=¦~´£=~=NQ=±£¡­¬¢=´§¢£­=²­=±¦~°£=µ§²¦=·­³I=f=µ~±=±­=£¬¥°­±±£¢=f=¤­°¥­²=²­=²~©£
~¬·=«­°£=§«~¥£±K=f=µ§ªª=«~©£=²¦§±=~´~§ª~ ª£=²­=·­³=~²=p¬£·¢=¬£¶²=µ££©£¬¢K

f²=µ~±=~=µ­¬¢£°¤³ª=£´£¬²I=§¢£~ª=­³²±§¢£=¡­¬¢§²§­¬±I=µ~°«=C=¢°·µ£~²¦£°=µ¦§¡¦=«£~¬²
²¦£§¬¢­­°=²¦£=¦~ªªµ~±=­®²§«§±£¢=¤­°=²¦£=­¡¡~±§­¬K

l³°=§¬§²§~²§­¬=§¬²­=²¦£=¡­«®£²§²§­¬=±¡£¬£=µ~±=¤°§£¬¢ª·=µ§²¦=ª­²±=­¤=¦£ª®=H=°­~¡¦®­ª£±
~´~§ª~ ª£=¤°­«=²¦£=­²¦£°=¡­«®£²§²­°±K

t£=¦~¢±³¡¦~¬=§¬²£¬±£=C=£¬¨­·~ ª£=P=¢~·±=²¦~²=µ£=~°£=~ª°£~¢·=©££¬=²­=°£®£~²=¬£¶²
·£~°=µ§²¦=³®¥°~¢£¢=«~¡¦§¬£°·I=¥ª£~¬£¢=¤°­«=oCa=~¬¢=¦£ª®=¤°­«=²¦­±£=~°­³¬¢=³±K

q¦£=~°°~¬¥£¢=±­¡§~ª=­¡¡~±§­¬=~¬¢=«£~ª=­¬=²¦£p~²³°¢~·=£´£¬§¬¥=µ~±=¦§¥¦ª·~®®°£¡§~²£¢
C=¥~´£=³±=~=°£ª~¶£¢=­®®­°²³¬§²·=²­=«££²=C=§¬²£°~¡²=µ§²¦=«~¬·=­¤=²¦£=¤ª·£°±=­³²±§¢£=­¤
²¦£=¤ª·§¬¥K

f=¦­®£=²¦§±=±¦­°²=°£®­°²§±=­¤=³±£K

c°££W²­=~=¥­­¢=¦­«£K

l¬£=^¨~¶=~§°¤°~«£I=µ§²¦=¬­±£ ª­¡©= ³²=«§¬³±=~®°­®=~¬¢=³¬¢£°¡~°²I=²~§ª=¤£~²¦£°±=¡­´£°£¢ ³²
¬££¢=°£J¡­´£°§¬¥K

`­¬²~¡²j~°²§¬=a§ªª·=­¬²£ªWMOMU=TTTRRPP=­°=£J«~§ªW«~°²§¬¢§ªª·OM]¥«~§ªK¡­«

^ª±­ol^`e=mlibp=clo=p^ibW

f=¦~´£=²µ­=°­~¡¦=®­ª£±=¬­µ=±³°®ª³±=²­=°£¯³§°£«£¬²±W

l¬£=ON=¤££²=ª­¬¥=~¬¢=²¦£=­²¦£°=OO=¤££²K

b§²¦£°=§±=§¢£~ª=¤­°=¥£²²§¬¥=·­³°=j·ª~°=±²°£~«£°=³®=²­=~=¢£¡£¬²=¦£§¥¦²I=¬³¢¥§¬¥=§¬¢­­°=«­¢£ª±
~µ~·=¤°­«=¬~±²§£±=­°=¤­°=±£®~°~²§¬¥=«­¢£ª±=¤°­«=²°££±KáNM£~¡¦K

m°­ ~ ª·= £±²=²­=¡­ªª£¡²=§¬=®£°±­¬K=f ªª= £=~²=²¦£=`°­·¢­¬=`­³®£=b³°­®~=­¬=^°£~=U=­¬=l¡²K=U²¦­°
~²=²¦£=_jc^=^dj=~¬¢=¢§¬¬£°=­¬=k­´K=NU²¦~²=p­ª§¦³ªªK

`­¬²~¡²j~°²§¬=a§ªª·=­¬²£ªWMOMU=TTTRRPP=­°=£J«~§ªW«~°²§¬¢§ªª·OM]¥«~§ªK¡­«



OQ

m~®£°=^§°®ª~¬£W=e£ª§¡­®²£°J k§¡©=o­ §¬±­¬



OR

From the book  �Paper Airplanes� by  Nick Robinson
Copyright � 1991Quintet Publishing Limited

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form or by any means, electronic, mechanical, photocopying, recording

or otherwise, without the permission of the copyright holder.



OS

^¬­²¦£°=q°§®=²­=lª¢=t~°¢£¬J o­°·=m§©£

q¦§±=§±=~=°£´§£µ=­¤=²¦£=p£®²£« £°=lª¢=t~°¢£¬=j­¢£ª=~§°=£´£¬²=§¬=_£¢¤­°¢±¦§°£K

^±=µ£=¢°­´£=³®=²­=²¦£=~§°¤§£ª¢=µ£=¡­³ª¢=±££=²¦~²=²¦§±=£´£¬²=µ~±=~=ª­²=«­°£=®­®³ª­³±²¦~¬=²¦£
°~²¦£°=³¬¢£°µ¦£ª«§¬¥=j­¢£ª=^§°=£´£¬²=ª~±²=g³ª·K
q¦£=µ§¬¢=­¬=²¦£=p~²³°¢~·=µ~±~°­³¬¢=T«®¦=±­=¤ª·§¬¥=µ~±=®£°¤£¡²ª·=®­±±§ ª£K=q¦£=¤§°±²=²¦§¬¥=µ£
¢§¢=¦­µ£´£°=µ~±=ª­­©=­´£°=~ªª=²¦£=«³ª²§²³¢£=­¤=²°~¢£=±²~¬¢±=²¦~²=µ£°£=±£ªª§¬¥=~ªª«~¬¬£°=­¤
«­¢£ª±=~¬¢=¦~°¢µ~°£K

f=¦~¢=«~¢£=«·±£ª¤=~=°³ª£=¤­°=²¦§±=£´£¬²=­¤¬­=«­¢£ª±µ¦§¡¦=f=²¦~¬©¤³ªª·=©£®²=²­K=q¦£=¤§°±²
²¦§¬¥=²¦~²=f= ­³¥¦²=µ£°£=±­«£=S ~¡©=§±±³£±=­¤=o`jCb=¤­°=áPK=t£=¦~¢=¡­«£=µ§²¦=~=¢§¤¤£°£¬²
¤°§£¬¢=²¦~¬=µ£=³±³~ªª·=¢­=²¦§±=²§«£=~¬¢=¦£=¦~¢=¬£´£°= ££¬=²­±££²¦£=p¦³²²ª£µ­°²¦=¡­ªª£¡²§­¬
±­=µ£=¢£¡§¢£¢=²­=¦~´£=~=ª­­©=~°­³¬¢K
l¬£=²¦§¬¥=f=¬­²§¡£¢=²¦£·=±££«£¢=²­= £=«§±±§¬¥=²¦£§°=t£±²ª~¬¢=i·±~¬¢£°I=f=¡~¬=­¬ª·=~±±³«£
²¦~²=§²=«³±²=¦~´£=²£«®­°~°§ª·=«­´£¢=²­=~¬­²¦£°=~§°¤§£ª¢K
^¤²£°=­³°=ª­­©=~°­³¬¢=²¦£=¤~±¡§¬~²§¬¥=¡­ªª£¡²§­¬=µ£=¢£¡§¢£¢=²¦~²=µ~±=²§«£=²­=¢­=±­«£=¤ª·§¬¥K
t§²¦=­³°=«­¢£ª= ­¶£±=~¬¢= ~¥±=µ£=µ£¬²=­¬²­=²¦£=~§°¤§£ª¢K=l³°=¤°§£¬¢=g­Iµ¦­=µ£=¦~¢= °­³¥¦²
~ª­¬¥I=¦~¢¬D²=¦~¢=«³¡¦=£¶®£°§£¬¡£=µ§²¦=¤°££=¤ª§¥¦²=«­¢£ªª§¬¥±­µ~±=¥§´£¬I²£«®­°~°§ª·I~
p£¬~²­°=²­=³±£=µ¦§¡¦=¦£=¤ª£µ=´£°·=µ£ªªK



OT

_·=¤~°=²¦£=«­±²=£¬²£°²~§¬§¬¥=¤ª§¥¦²=­¤=²¦£=£´£¬²=µ~±=µ¦£¬=g­=°£ª£~±£¢=¦§±=«­¢£ª=~¬¢=§²=µ~±
¤ª·§¬¥=¢­µ¬µ§¬¢=µ§²¦=¥°£~²=¥³±²­=²­µ~°¢±=²¦£=¡­¬²°­ª=ª§¬£=~°£~I=µ£=¤£~°£¢=§²=µ­³ª¢=¥£²=£~²£¬
³®= ·=~=¡­¬²°­ª=ª§¬£=«­¢£ª=±­=f=¡ª§¡©£¢=²¦£=aLq= ³²²­¬K=f²=¢£±¡£¬¢£¢=~¬¢ª~¬¢£¢=®£°¤£¡²ª·=­¬
²¦£=¢§´§¢§¬¥=²~®£>
^±=µ£=¤§¬§±¦£¢=­³°=¢~·±=¤ª·§¬¥=~¬¢=±²~°²£¢=²­=®~¡©=³®=f=«~¬~¥£¢=²­=¥°~ =±­«£=¥­­¢=¢£~ª±=­¬=~
«­²­°=~¬¢=O=bp`±=~²=²¦£=²°~¢£=±²~¬¢±K
q¦£=p³¬¢~·=¥~´£=³±=±ª§¥¦²ª·=¦§¥¦£°=µ§¬¢±=~²=®°­ ~ ª·=V«®¦=¥³±²§¬¥=NO=±­=¤ª·§¬¥=µ~±~=ª§²²ª£=«­°£
¡¦~ªª£¬¥§¬¥K=t£=¢£¡§¢£¢=²­=£¬²£°=²¦£=o³  £°=_­µ¢£¬=µ§²¦=­³°=±ª§¥¦²ª·=~¥~§¬±²=²¦£=°³ª£±=«­¢£ª±
µ§²¦=­¬ª·=Nµ¦££ª=~¬¢=¬­²=«³¡¦=­¤=~=¡~¬­®·K

Martin Jo, with another model

Accurate D/T�ingof Jo�s flight Ian Leaversurvived, model not so much
q¦£=²~°¥£²=µ~±=PM=±£¡­¬¢±=~¬¢=­¬=­¬£=­¤=j~°²§¬D±=¤ª§¥¦²±=¦£=«~¬~¥£¢=²­=¦§²=f~¬=i£~´£°
E¡¦~§°«~¬=­¤=p^j=PRF=µ§²¦=¦§±=p£¬~²­°I=²¦~¬©¤³ªª·=¬­=¦~°«=¢­¬£K=g­=«~¬~¥£¢=²­=¥£²=~=¤ª§¥¦²
µ§²¦=­¬ª·=~=P=±£¡­¬¢=¢§¤¤£°£¬¡£= ³²=²¦§±=µ~±=¯³§¡©ª·=±³°®~±±£¢= ·=²¦£=­²¦£°=¡­«®£²§²­°±K
^¤²£°=²¦£=¡­«®£²§²§­¬=µ£=¢£¡§¢£¢=²­=¥­= ~¡©=²­=²¦£=¡~¤£=¤­°=~= §²£=²­=£~²I=~ªª=­¤=~=±³¢¢£¬=~
¯³§¡©=¢­µ¬®­³°=«~¬~¥£¢=²­=±­~©=~ªª=²¦£=±²­¡©=²¦~²=µ~±=­¬=¢§±®ª~·= ³²=²¦£=£´£¬²=µ~±=~±=¥­­¢=~±
­´£°= ·=²¦£¬=±­=§²=¢§¢¬D²=«~²²£°=«³¡¦K=l´£°~ªª=~=´£°·=£¬¨­·~ ª£=µ££©£¬¢=~²=lª¢=t~°¢£¬=~¬¢=f
~«=ª­­©§¬¥=¤­°µ~°¢=²­=²¦£=j~·=£´£¬²K



OU

a_ei§ °~°·=Ej~¥~¸§¬£±FJ o­·=q§ªª£°

o£®­°²=k­KNRO=l³°=£~°ª§£±²= ­­©±K
k£¶²=µ£ª­­©=~²j­¢£ª=cª·§¬¥=j~¡¦§¬£±=q¦£§°=a£±§¥¬
~¬¢=`­¬±²°³¡²§­¬ ·=tK=dK=^±²­¬I=®³ ª§±¦£¢= ·=fª§¤¤£
C=p­¬±=i§«§²£¢I=OM=q³°¬£°=p²°££²I=bK=`K=i­¬¢­¬K=m°§¡£
NLJ­°= ·=®­±²=¤­°=­¬ª·=O®=«­°£K=q¦£= ­­©=§±=¬­²=¢~²£¢
 ³²=§±= £ª§£´£¢=²­=¦~´£= ££¬=®³ ª§±¦£¢=§¬=NVNMK=f¬=²¦£
§¬²°­¢³¡²§­¬=²¦£=~³²¦­°=°£¤£°±=²­=²¦£=³±£=­¤=«­¢£ª±=²­
®°­´£=²¦£=µ­°²¦=­¤=´~°§­³±=¢£±§¥¬±=¤­°=²¦£=¦³ªª±=­¤
±¦§®±=~²=¤~°=ª­µ£°=¡­±²=²¦~¬= ³§ª¢§¬¥=¤³ªª=±§¸£=£¶~«®ª£±
~¬¢=±³¥¥£±²±=²¦~²=²¦§±=®°§¬¡§®~ª=¡­³ª¢=£¯³~ªª·=~®®ª·=²­
¤ª·§¬¥=«~¡¦§¬£±K=q¦£=¤­ªª­µ§¬¥¯³­²£=±¦­µ±=²¦~²=²¦£
~³²¦­°=~ª±­=~®®°£¡§~²£¢=²¦£= ³§ª¢§¬¥=­¤=¤ª·§¬¥=«­¢£ª±
¤­°=®ª£~±³°£I^=«­¢£ª=¤ª·§¬¥=«~¡¦§¬£I=£±®£¡§~ªª·=²¦£
¦­«£«~¢£=~°²§¡ª£I=§±=¡~®~ ª£=­¤=®°­´§¢§¬¥=²¦£=¥°£~²£±²
¢£ª§¥¦²=~¬¢=®ª£~±³°£=²­=§²±=¡­¬±²°³¡²­°=~¬¢=±®£¡²~²­°±
­¤=§²±=¤ª§¥¦²±Kq¦£=µ°§²£°=©¬­µ±=­¤=¤£µ=±£¬±~²§­¬±=µ¦§¡¦
¡~¬=¡­«®~°£=µ§²¦=²¦~²=µ¦§¡¦=¦£=¤££ª±=³®­¬=±££§¬¥=­¬£
­¤=¦§±=«­¢£ª±=¤ª·§¬¥=~µ~·=§¬=²¦£=¢§±²~¬¡£K

q¦£°£=¤­ªª­µ±=~¬=£±±£¬²§~ª=¡­³®ª£=­¤=®~¥£±= ¦£~¢£¢
k­«£¬¡ª~²³°£¥§´§¬¥=²¦£=°£~¢£°=~²=ª£~±²=±­«£=§¢£~=­¤
²¦£=«£~¬§¬¥­¤=±³¡¦=²£°«±=~±=^£°­¤­§ªI=^±®£¡²=°~²§­I=_§®ª~¬£I=l°¬§²¦­®²£°I=m§²¡¦I=m°­®£ªª£°I
q°~¡²­°=£²¡K

`¦~®²£°=l¬£=¡­´£°±=d£¬£°~ª=m°§¬¡§®ª£±=~¬¢=²¦£§°=^®®ª§¡~²§­¬K=^£°­¤­§ª±=~¬¢=~ªª=²¦~²=±²³¤¤K

`¦~®²£°=qµ­=§±=¦£~¢£¢m­µ£°Kq¦§±=~¢´§±£±=²¦~²I=¢³£=²­=²¦£=¡­¬±§¢£°~ ª£=µ£§¥¦²=­¤=²¦£
±«~ªª£±²=~´~§ª~ ª£=±²£~«=­°=§¬²£°¬~ª=¡­« ³±²§­¬=£¬¥§¬£±I=²¦£=­¬ª·=®°~¡²§¡~ª=®­µ£°=­®²§­¬±=¤­°
«­¢£ª=~§°¡°~¤²=~°£=²µ§±²£¢=°³  £°I=¡­«®°£±±£¢=~§°=~¬¢=¡ª­¡©µ­°©K

p©£²¡¦£±=±¦­µ=²¦£=°³  £°=®­µ£°I=®°­®£ªª£°=~¬¢=¦­­©=~°°~¬¥£«£¬²=¤­°=~=±§«®ª£±²§¡©=²·®£=«­¢£ª
~¬¢=±­«£=«­°£=¡­«®ª§¡~²£¢=~°°~¬¥£«£¬²±K



OV

`¦~®²£°=q¦°££=§±=²§²ª£¢p³®®­°²§¬¥=±³°¤~¡£±q¦§±=¢£±¡°§ £±=²¦£=¡­¬±²°³¡²§­¬=«£²¦­¢±=²­= £
£«®ª­·£¢= £¤­°£=²¦£=~°°§´~ª=­¬=²¦£=±¡£¬£=­¤= ~ª±~=µ­­¢=~¬¢=²¦£=~±±­¡§~²£¢=¡£«£¬²K

q¦£=¤°­¬²=~¬¢= ~¡©±®~°±=~°£=¤­°«£¢=­¤
^«£°§¡~¬= µ¦§²£= µ­­¢= ®ª~¬£¢= ²­= ²¦£
µ£¢¥£J±¦~®£=§¬¢§¡~²£¢=§¬=²¦£=±£¡²§­¬K=q¦£
°§ ±=~°£=±£µ¬=²­=²¦£=°£~°=±®~°=µ§²¦= °~±±
µ§°£I= ²¦£= £¬¢±= ­¤= µ¦§¡¦= ~°£= ²µ§±²£¢
²­¥£²¦£°I=¡³²=­¤¤=±¦­°²=~¬¢=¦~««£°£¢
¢­µ¬= ¤ª~²K= ^ªª= ¨­§¬²±= ±¦­³ª¢=  £= ¥ª³£¢K
c³°²¦£°=±£¡³°§²·=§±=¥~§¬£¢= ·=¢°§´§¬¥=~¬¢
¡­³¬²£°±§¬©§¬¥=~=±«~ªª=±¡°£µ=²¦°­³¥¦=£~¡¦
°§ =~¬¢=²¦£=±®~°=~²=²¦£§°=«³²³~ªª·=²¦§¡©£±²
®~°²K

f¬= °£±®£¡²= ­¤= ¡­´£°§¬¥I= ²¦£= ~³²¦­°
°£¡­««£¬¢±~£°­= ¡ª­²¦«~°©£²£¢=  ·
®¬£³«~²§¡= ²·°£= «~¬³¤~¡²³°£°±K= q¦§±
¡­¬±§±²±= ­¤= ¤§¬£= ¥°~¢£= ¡­²²­¬= ¤~ °§¡
°³  £°§±£¢= ­¬= ­¬£= ±§¢£I= ­°= ­²¦£°Jµ§±£
µ~²£°J®°­­¤£¢Kg~®=­°=­²¦£°=±§ª©=«~·= £

³±£¢I= ³²=§²=§±=¢§¤¤§¡³ª²=²­=µ­°©=­¬=~¡¡­³¬²=­¤=§²±=£¶²°£«£=¤ª§«±§¬£±±K

`¦~®²£°=¤­³°=§±=¢£´­²£¢=²­p¡°£µ±Kq¦£=~³²¦­°=£«®¦~±§±£±=²¦£=§«®­°²~¬¡£=­¤=®°­®£ªª£°¢£±§¥¬
µ§²¦=®~°²§¡³ª~°=«£¬²§­¬=­¤=¦£ª§¡~ª=®§²¡¦K=p©£²¡¦£±=~°£=§¬¡ª³¢£¢=­¤=®°­®£ªª£°±=¡~°´£¢=¤°­«=±­ª§¢
µ­­¢=~¬¢=~=¡­³®ª£=­¤=~ª²£°¬~²§´£±K



PM

`¦~®²£°=¤§´£=°£¤£°±=²­q~§ª±=~¬¢=bª£´~²­°±

q¦£±£=~°£=²­= £=«~¢£=­¤=²¦§¬=±¦££²=µ­­¢=²­
~=±¦~®£=~±=±³¥¥£±²£¢§¬=c§¥KSN=µ§²¦=±¦~®£=^
 £§¬¥=°£¡­««£¬¢£¢K

q¦£=«£²¦­¢=­¤=¤§¶§¬¥=£«®ª­·£¢=µ§²¦=²~§ª±
~¬¢=£ª£´~²­°±=§±=£¶~¡²ª·=±§«§ª~°=²­=²¦~²=­¤
~²²~¡¦§¬¥= ²¦£= «~§¬= ±³®®­°²§¬¥= ±³°¤~¡£±K
q¦£·=~°£=±¡°£µ£¢=­°=­²¦£°µ§±£=±£¡³°£¢=²­
±³§²~ ª·=±¦~®£¢= ­ª±²£°±I=µ¦§¡¦I=§¬=²³°¬I=~°£
ª~±¦£¢=µ§²¦=£ª~±²§¡=²­=²¦£=°£¯³§°£¢=®­§¬²=­¤
²¦£=¤°~«£K

`¦~®²£°=±§¶=¥§´£±=§¬¤­°«~²§­¬=­¬c§¬±µ¦§¡¦
«~·=  £= «~¢£= ¤°­«= ²¦§¬= ±¦££²= µ­­¢I= ±¦££²
~ª³«§¬§³«=­°=~=±³§²~ ª·=¡­´£°£¢=µ§°£=¤°~«£K

`¦~®²£°±£´£¬a£±§¥¬±¥§´£±P ´§£µ¢°~µ§¬¥±¤­°NM¢£±§¥¬±¤°­«±§«®ª£²­̄ ³§²£
£¶²°~­°¢§¬~°§ª·¡­«®ª£¶I ³²~ªª²¦§±«³±²µ~§²³¬²§ª¬£¶²«­¬²¦K

o­·q§ªª£°I²£ªMNOMORNNPMVI£«~§ªW°­·²§ªª£°]¬²ªµ­°ª¢K¡­«



PN

f¬²°­¢³¡²§­¬ J ^£°­«­¢£ªª£°^¬¬³~ªNVQV



PO


