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Important notice!

This document includes the history of the airplane and provides brief
descriptionsoft he aircraftés structural el ements,
corresponding cockpit controls.

Note that the information about individual systems is not concentrated in a
single section, but scattered all over the document, i.e. elements of the aircraft
are described in one section of this manual while the controls and features of
operation are described in another section. For example, the description of the
armament system is divided in two parts: in the first part, the designation,
composition and functional features are described. In the second part,
information on how to use each weapon system for its corresponding tasks is
given. This approach is used due to multiple interconnections between the
elements of the aircraft. For this reason, a system is first described as an
element of aircraft design and then as an object of cockpit control.

If you are willing to get a deeper understanding of the design and features of
the F-86F, we recommend that you carefully study all the available references.

Notes in small print are more detailed explanations for users who want to gain a deeper
understanding of a mechanism, system or equipment.

In case you want to jump right into the action and start with combat
employment while studying the airplane gradually i o n t hyou cobggin
by reading the FLIGHT or COMBAT EMPLOYMENhapters first.

For convenience this manual contains crossreferences and hyperlinks that
connect all references to the same object throughout the text , or when it is
necessary to describe the operation of an object in conjunction with another
one. To follow a hyperlink in this PDF document, click it with the left mouse
button. Use the keys [Alt + <i'] (arrow left) or [Alt +1>] (arrow right) to return.

If you are a new player just getting acquainted with DCS World, it is
recommended to visit the HOW TO PLAYsection first.
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1. AIRCRAFSTORY

Introduction

Throughout aviation history only a few aircraft were entitled to be called
legends. The 86 Sabre is among them.

The F-86 Sabre is an American sweptwing jet fighter. Developed by North
American Aviation in the late 1940s, it entered service in 1948 and was
employed in several wars and conflicts (the Korean War of 1950-1953, the
Taiwan crisis of 1958, and the Indo-Pakistani conflict of 1965). The most-
produced U.S. jet fighter in history, it took part in air -to-air combat, strike
missions and surveillance. In addition to these roles, the F-86F Sabre wasalso
used as a target drone and as a test bed for systems and weaponry. A total of
more than 9,000 airframes of all versions were built.

DCS: F-86F Sabre is a virtual equivalent of the F-86F i the most-produced
version of the F-86 Sabre. This simulation of the F-86F35, an advanced version
of the F-86F, will allow you to fulfill exciting combat missions or simply enjoy
flying a legend of a fighter .

1.1. Beginning of jet aviation

The history of jet fighters starte d with the beginning of World War Il. The first
jet fighter used by the Allies was the UK Gloster Meteor F.1.

Figure 1.1. Pilot going aboard the Meteor F.1 (1944)

The Meteor F.1 had two turbojet engines and attained a speed of up to 716
km/h. The maximum speed of most piston fighters of that time did not exceed
640 km/h. The speed of the Meteor, huge for that time, was its critical
advantage when engaging the German pulsejet-powered cruise missile -1
equipped with an automatic guidance system. These missiles were usedagainst
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areatargets on the British Islands, and the role of the Meteors as jet air defense
cannot be overstated.

At that time, Germany was ahead of England in jet aviation. At the beginning
of World War Il , Germany had already begun producing a turbojet fighter in
the form of the very progressive Me-262.

Figure 1.2. The first Luftwaffe  jet in afighter -bomber modification,
Me-262A -2 Schwalbe (Swallow)

The Me-262 was powered by two jet engines with an axial -flow compressor.
Good aerodynamicdesign of the wing and fuselage allowed it to attain a better
speed than that of the Meteor. In fact, the appearanc e of the Me-262 fighters
forced the Allies to reconsider the advantages of this new technology.

While England and Germany were experimenting with jets, the U.S. was mostly
concentrated on improving piston engines. But in 1943 the situation changed
when development of the F-80 Shooting Star, the first American-production jet
fighter, began. Had World War Il lasted a while longer, the F -80 likely would
have seen jet-to-jet air combat in the skies over Europe.
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Figure 1.3.F-8 0 A fighter AShooting Staro

Republic Aviation further improved jet fighter design with the F-84 Thunderjet,
the first jet fighter to enter servic e in many countries. It had an improved
aerodynamic fuselage design and a more powerful engine, but i like the F-80
i had a straight wing which prevented it from attaining higher speeds.

Figure 1.4. F-84 Th underjet

Using the amassed industry experience as well as its own research, North
American Aviation developed the F-86 Sabre, a revolutionary design with a
swept wing and empennage.

15



Figure 1.5. F-86 Sabre in flight

T he f Siadmamedwhich invokes images of the cold, deadly weapon of
cavalries pasti is one of the best known American jet fighters of the past
century.

EE T J...' ' . -

Figure 1.6. F-86 Sabre with external fuel tanks

It became known not only for the Korean War that started its combat history,

but also for its huge production volumes i a total of almost 9,000 Sabrejets
were manufactured in twenty variants with five d ifferent engines. The last F-
86 officially retired in 1993 having set a record for long service life. Today , F
86 Sabrejets are in private collections with some even still flying .
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1.2. Development of the Sabre

The history of the F-86 started in autumn 1944 with the North American NA-
134 naval fighter. The NA-134 had a low straight wing and a short barrel-
shaped fuselage. The TG180turbojet engine with a thrust of 1 ,820 kgf gave
the 6,532 kg fighter a maximum speed of 872 km/h. In addition, the NA -134
had a rate of climb of 23 .8 m/s at sea level, and an operating ceiling of 14,500
m.

Figure 1.7. North American NA-134

With these performances, this aircraft became a serious opponent in the air.

But the required speed of 600 mph (960 km/h) was not achieved. The work

continued. More than 1,200 schemes were studied by design engineers, and
finally the right layout for the aircraft was found. In May 1945 , North American
received an order from the United States Army Air Forces (USAAF)for three
experimental NA-140s, each given the XP-86 designation. However, the aircraft
still would not be able to meet the required top speed, so the management

considered canceling the program. The main distinctions of the NA-140 from
the NA-134 were an extended fuselage and a new wing design. The shape of
the air intake was also modified, but the empennage was kept unchanged.
Besides aerodynamic modifications some special features arose from the
project that had not been used on American fighters before 7 a pressurized
cockpit and boosters in the pitch and roll control channels.
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Figure 1.8. XP-86 prototype

The XPR-86, an unarmed prototype, was equipped with the Chevrolet J35-C-3
engine that produced 1,816 kgf of thrust. In August 1945, aerodynamicist
Raymond Rayet suggested testing a sweptwing XP-86 model in the wind
tunnel. The tests started in September and immediately showed a lower drag
and a larger maximum airspeed. In November 1945, the project was approved.
The wing received a 35° sweepback and slats were installed. The slats would
automatically extend at 130 knots and retract at 290 knots solving the problem
of low-speed instability.

The first swept-wing XP-86 had its first flight on October 1, 1947.

18
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Figure 1.9. Prototype XP -86 in flight

During several speedy diving maneuvers with the XP-86, North American test
pilot George Welch reported unusual oscillations on the airspeed indicator and
altimeter. Experts assumed the aircraft was at supersonic speed at that
moment, but they were not fully sure. On November 13, 1947 (officially

announced on April 26, 1948), the ground tracking station reported George

Welch flying at M=1.02. The XP-86 could exceed the speed of sound in a dive,
demonstrating quite satisfactory controllability at high altitudes though with a
slight nose-up trend. But below 7,600 m, the aircraft started excessive rotation
about its longitudinal axis which compelled the pilot to lower the speed.

The project began active development and was so successful that in December
1947, the U.S. Air Force signed a contract for the F-86A (company designation
NA-151) fitted with the General ElectricJ47-GE7 engine, and T later on T with
the improved J47-GE13 engine.

19
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Figure 1.10. F-86A -5 with gun port caps and external fuel tanks

The aircraft received an armament of six 12.7 mm machine guns. Also, instead
of jettisonable tanks, it could carry external stores. These usually took the form
of 45 kg, 220 kg, 454 kg bombs, 375 kg tanks with napalm, or 220 kg
expendable bomb cells. Tracks for eight unguided rockets could also be
installed under each wing.

Figure 1.11. F-86 with armament  displayed on ground

20



1.3. The F mode/

The main production variant of the Sabrejet was the F-86F. The key distinction
of this model was the new J47-GE27 engine that gave it 2,680 kgf of thrust.

Figure 1.12.J47-GE-27 engine

Work on the F-86F Sabre started in July 1950. An order for 109 aircraft was
signed in April 1951. In June, the order was extended to 360 aircraft. F-86F
production took place at two manufacturing plants: in Inglewood where
Sabrejets were built and at the facility in Columbus that had been preserved
from the end of World War 1.

With the more powerful J47-GE27 engine, the new model had significantly
better performance characteristics. The top speed of the F-86F increased to
1,107 km/h at sea level and to 965 km/h at an altitude of 10,670 m. The
operating ceiling also increased to 14,500 m. Finally, a better engine efficiency
extended t boebafradmhito 690 kins

The F86F retained the fully automatic slats but they now extended at 217
km/h. Also retained were the six M3 heavy machine guns in the forward part
of the fuselage with a firing rate of 1,100 rounds per minute and a stock of 300
bullets.

The first -86Fswere assembled in Inglewood. Deliveries of the J47-GE27 jet
engine started in spring 1952, and then, on March 19, the first ~86F1 airframe
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out of 78 was built. In June, the F86F5 modification came out that could carry
external fuel tanks of 760 -liter capacity instead of the previous 454 liters. This
extended t boebafradguhto &0 kins

The development of the next variant of the F -86F Sabre started in October
1951. The project was a fighter -bomber modification designated NA-191. On
each wing, the aircraft had two pylons instead of one. Previous Sabrejet
modifications were not very suitable for bombing because of their short range

if the fuel tanks were replaced with bombs or missiles. With four attachments

for external stores, this aircraft could carry 454 -liter tanks or 454 kg bombs on

the inner pylons, and 760-liter tanks on the outer pylons. With the maximum

fuel reserve (i.e. with two 760 -liter and two 454 -liter tanks), the ferry range
reached 2,560 km while the combat radius increased to 910 km.

In August 1952, Inglewood signed a contract for 907 NA -191s. The first fighte r-
bomber Sabrejet was designated F86F30 and started coming off the assembly
line in Inglewood in October 1952. Starting in January 1953, Columbus started
manufacturing a similar modification designated the F-86F25.

To improve performance characteristics, three aircraft were used for testing
the wing without leading edge slats in August 1952. The wing chord on these
aircraft was 150 mm longer at the root and 75 mm longer at the wing tip. This
increased the overall wing area from 26.78 m2 to 28 .12 m2, which also
increased the internal fuel capacity from 1,646 liters to 1,911 liters .

Figure 1.13. Slatted wing of F  -86



Figure 1.14.1 63 0 wi n g86Fowiithol slat

The wing had a fin on the upper surface that prevented airflow from spreading

over the wing area. The new wing (knownas afi @ 0 whecagse the wing

chord was extended six inches at the root and three inches at the tip ) notably

i mproved the fighterds combat thelgraundact er i st
increased from 1,100 to 1,112 km/h, while the airspeed at 10,680 m increased

from 966 to 973 km/h. The mission range was also extended and the
maneuverability at high airspeeds and altitudes improved. Hence, th e -3i®

wing became standard for all subsequentfi F 0  sSabrdjets.s

Figure 1.15.F-8 6 F wi 3 w6 ng

In the early 1950s, a nuclear weapon was considered a super weapon that
could guarantee a quick victory in a war. Nuclear bombs were designed to be
delivered to the target by any means. The first fighter -bomber modification
capable of carrying a nuclear bomb was the F-86F35.

In 1952, the manufacturing facility in Inglewood (California) started the
assembly of the F-86~35 (NA-202(191)). A total of 157 (263) airframes of this
modification were built. A reduced-weight Mk.12 bomb weighing 545 kg and



having a yield of 12-14 kt was specially designed for the fighter-bomber. It was
attached under the left wing while the right wing took a 454 -liter external fuel
tank.

Figure 1.16. Mk.12 b omb

Dive release of a nuclear bomb was impossible as it would destroy the carrier
aircraft. Thus, the F-86F35 was equipped with the Low Altitude Bombing
System (LABS)that allowed a pitch -up or half-loop bombing delivery. The pilot
approached a target at a low altitude and dropped the bomb on the ascending
maneuver. Finishing the half-loop with a simultaneous climb, the aircraft
escaped the blast wave of the nuclear explosion.
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Figure 1.17. F-86F-35 fighter witha Mk.12 bomb mock -up

The aircraft could also carry ordinary armament such as bombs weighing up to
454 kg, 340 kg tanks with napalm or up to eight 127 mm unguided HVAR (High-
Velocity Aircraft Rocket).

Figure 1.18. Unguided 127 mm HVAR (High -Velocity Aircraft Rocket)

25
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Figure 1.19. Shooting 127 mm unguided HVAR

1.4. The F-86in the Korean War

The Korean War started on June 25, 1950. On June 27, the Allied air forces
started bombing enemy troops. The Allies quickly achieved air domination as
the opponent had only piston aircraft.

On November 1, 1950, a group of B-26 bombers escorted by P-51 fighters was
bombing the airfield in Sinuidzu. Suddenly, six swept-wing fighters appeared
from the riverside and attacked the B-26s. The bombers, protected by their
escorts, escaped the attack and were able to return to their home base.
Nonetheless, this event marked the introduction of a dangerous new player into

26
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the Korean War 1 the MiG-15, whose role in the conflict could not be
overstated.

Figure 1.20. B-29 dropping 226 kg bombs (1950 )

On November 8, the Fourth wing comprised of F86A fighters based in
Delaware was ordered to go to Korea. Most pilots from this wing were
experienced World War Il veterans i their combat victories totaled to 1,000
downed aircraft. The fighters were put on ships and arrived in Japan by the
middle of December. From there, they were transported to the Korean airfield
Kimpo.

The first combat mission of the F-86A and also the world's first encounter
between two swept-wing jet fighters occurred on December 17. Wing
commander Bruce Hinton declared a victory over one of four encountered MiG-
15s. On December 22, the MiGs killed the first Sabrejet, but later that day si x
victories over MiGs were announced.

27
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According to 4 WIF command, before the end of December, Sabres performed
234 combat missions, 76 of which involved air-to-air combat that resulted in
eight victories and one loss.

The MiG-15 was superior to the F-86A in altitude characteristics: it had a higher
rate of climb, higher operating ceiling and better agility at high altitudes. These

advantages allowed it to leave a fight at any moment. At the same time, the F -
86A pilots used the advantages of their aircraft: more accurate guns, slightly
better performance at low altitudes, and quick acceleration in a dive. To be
able to use these advantages in a fight, Sabre pilots tried to draw the opponent
to lower altitudes.

During the war, the F-86 Sabre received further upgrades and improvements.
Gradually, the F86E with an advanced flight control system replaced the
previous models. This model received an artificial feel on the control stick. With
boosters in the pitch and roll contr ol channels, it allowed the pilot to feel the
force applied to the stick whe n maneuvering. The first new Sabrejets were sent
to the 33™ wing comprised of interceptor fighters at Otis airfield in

Massachusets. In June 1951, the F-86Es were transported to Korea. The new
fighters joined the battle in September, while the old F -86As were transferred
to the US Air National Guard units. On October 22, 1951, 75 F-86Es were sent
to Japan before being transported to 515 wing based in Suwon to replace the
F80s.

Figure 1.21.51st FIG "Checkertails" at K -13 air base (Suwon, South Korea) being
prepared for a mission
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The first F-86Fs (an upgraded version of the F-86E) were delivered to Korea in
June-July 1952. A distinctive feature of this modification was the more powerful
J47-GE27 engine. They were put into service with 39" squadron of 515 wing.
Two months later, they were also provided to 335™ squadron of 4" wing. The

L\

F86F witBotweng6had a betterlSaalalttydesed t han

up to its operating ceiling of 14,335 m. Additionally, it had improved
maneuverability and a rate of climb almost equal to that of t he MiG-15. As a
result of these improved flight characteristics, pilots felt more confident in air
combat.

With the arrival of the F-86Fs the efficiency of Allied combat actions drastically
improved. Before the end of the year, the 335 " squadron declared 81 victories,
while the other two squadrons (still f lying F-86Es) had only 41. Hence, it was
decided to ship all available i F 6 v ein thé W3 ®© Korea and distribute
them uniformly among the military bases.

I't was wi3toh wti meg fA8BFaathievedits mdst important victories
in the Korean War. Between the 8" and the 31t of May 1953, these aircraft
downed 56 MiGswhile having lost only one Sabre. This score was not beaten
until the beginning of the 1980s when Israeli pilots with F -15s and F-16s in the
Bekaa valley downed 80 Syrian fighters without any losses of their own.

The F86F often flew together with the F -86E. Usually, the F-86F stayed at an
altitude of 12,000 m while the E stayed lower serving as protection for the
bombers. On June 20, 1953, the F-86F pilots announced 16 victoriesi the best
one-day result for th e war.

I't was at this time that tThigterfn sefaroed to
the region in the north-western part of North Korea, south of the Yalu Jiang
River, which separates North Korea and China This area was controlled by the
MiGs and it was dangerous for the Allies to fly there. All air combat over MiG

iAMi G A

Alley was short as the great distance fromthe Sa br e s 6 s bmited theila s e

time in this re gion.
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Figure 1.22. Location of the "MiG Alley"

The first F-86F30 fighter-bombers arrived in Korea on January 28, 1953, and

were assigned to the 18™ wing at Osana airfield. The first combat mission to

the Yalu region occurred on February25r e sul t i ng i nMiGh5S&ill.wi ng 6 s
By the end of March, the same models were introduced to the 12" squadron

and 2" squadron of the South African Air Force. The latter performed 1,427

combat missions with Sabres and lostonly two aircraft to enemy fire.

The Korean War ended on July 27, 1953. The last fight between Sabres and
MiG-15s took place on July 22 where Lieutenant S. Yang declared the first and
only air combat victory of his wing , the 31%. The last aircraft downed by a Sabre
in Korea was an I1-12 on July 27, 1953. In that instance, the F-86F30 was
flown by Captain R. Perry. By this time, Korea had 297 Sabres including 132
fighter-bombers. And throughout the course of the war, 39 American Sabre
pilots had become aces.
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All the advantages of the Sabre were revealed by the Korean War, a conflict
with which it will always be associated.

Figur e 1.23. F-86F fighters in the sky over Korea

Figure 1.24. F-86E with victory marks at Kimpo Air Base



Figure 1.26. F-86F displaying bomb load variants
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Figure 1.26. F -86F from 25 FIS at Suwon A ir Base (spring 1953 )



Figure 1.27. Stock of  F-86 fuel tanks on airfield

Figure 1.28. Fighters from 16 FIS on airfield
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Figure 1.29. Pre -flight preparation of F -86F from 16 FIS

Figure 1.27. Take -off

1.5. F-86 variants
Developer: North American Aviation Inc. (Inglewood, California)

From development versions to final versions, including all variants and
modifications, a total of over 9,000 F-86s were built, 6,300 of them in the USA.

The F86 was also manufactured under license in the following countries:


http://www.nauka-tehnika.com.ua/nt/sites/default/files/ImagesNT/9_2007/68.jpg
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I Canada (1,815 aircraft in Canadair Ltd, Carterville, Montreal, Quebec:
790 CL-13, 370 CL-13A, 655 CL-13B),

1 Australia(CACi Commonweal th
1952 and 111 CA27 Avon Sabre in 1953-1961 delivered to Malaysia
and Indonesia),

Italy (221 F-86K: Fiat, Turin),

1 Japan (300 F86F40 in 1956-61 from subassembilies received from the
NAA: Mitsubishi Heavy Industries Ltd, Nagoya).

Table 1.1

Aircraft -2€or p. ,

Original
designation

Military
designation

Engine
type

Start of
flight tests

Year of
lentering
service

Note

NA-134

XF31 Fury

J35-GE2

1946

Naval fighter. Prototype, 3
airframes (BuNo. 39053/39055)
in 1946, North American
Inglewood (California). With a
straight folding wing, jet engine
of 1,733 kgf thrust.

NA-135

FJ1 Fury

IAllison J35
IA-2

1947

1948

\With a jet engine of 1,814 kgf
thrust, 6 12 mm Browning guns,
wing tip tanks. Series of 1947-
1948 of North American,
Inglewood (California), 30
airframes (BuNo. 120342 /
120371, of 100 ordered).

NA-140

XP-86

IAllison J35
GE2

FJ31 Fury variant for Air Forces,
1946. Straight wing.

XP-86

IAllison J35
C-3

1947

Prototype, 3 airframes (45-
59597/45-59599) in 1947 by
North American Inglewood
(California). With a 36° swept-
back wing, automatic slats, jet
lengine of 18 kN thrust.

NA-151

F86A-1
Sabre
(P-86A-1-NA,
name
assigned in
March 1949)

J47-GE7

1948

1949

\With Mk 18 gunsight, jet engine
of 2,360 kgf (23,1 kN) thrust, 2
speed brakes instead of 3, 6
12,7 mm Browning M3 guns
(267 bullets each). Serial
production at North American
Inglewood (California), 33

NA-152

F-86A-5-NA
(F-86B)

J47-GE7 or
J79-GE13

1949

\With enlarged fuselage and
reinforced landing gear. 188

airframes built (48-129/316).
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Engine
type
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flight tests

'Year of
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service

Note

NA-161

F-86A-5-NA

J47-GE7 or
J79-GE13

1949

\With a new armored windscreen,
underwing stations for bombs
and fuel tanks, weapon bay
heater, without empty case
automatic ejection doors. In
production till December 1950,
333 airframes built
(49-1007/1339).

NA-167

F-86J

IAvro Orenda

1954

Prototype, with a Canadian jet
lengine, 1 airframe built
(converted from F-86A-5-N A ¢
49-1069).

F-86A-6

J79-GE13

\With AN/APG5C radar
rangefinder.

F-86A-7

J79-GE13

\With AN/APG30 radar
rangefinder.

RF86A

J79-GE13

Photo-reconnaissance aircraft
(without weapons or with 2
lower machine guns, 2 K-24
photo-reconnaissance cameras).
11 F-86A converted.

Honeybucket
, Ashtray

F-86C
(YF-93A)

Pratt &
Whitney
J48-P-1 or
J48-P-6

1950

Long-range escort fighter.
Prototype, 2 airframes (48-
317/318), North American
Inglewood (California). With
enlarged fuselage, side-mounted
intakes, SCR720 radar, jet
lengine of 2,834/3,628 (J48-P-6
i 2,722/3,970) kgf thrust with
afterburner, 6 20mm guns
(never installed).

NA-157

F-93A

J48-P-1 or
J48-P-6

Production variant. Never built
(236 airframes were planned for

manufacturing).
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NA-166

YF86D-NA
(F-95A)

J47-GE17 or
J47-GE33

1949

Fighter-interceptor. Prototype, 2
airframes (50-577/578) built in
1949, North American Inglewood
(California). With enlarged
fuselage, Fire Management
System Hughes E3, Hughes
IAN/APG 36 radar above air
intake, 2,470 mm rocket pod
Mighty Mouse in the in-fuselage
platform under air intake (no
small arms), jet engine with
afterburner giving 2,270/3,015
(J47-GE17) or 2,515/3,470
(J47-GE33) kgf of thrust.

NA-164

F-86D-1-NA
Sabre Dog

J47-GE17

1951

In serial production from March
1951 by North American
Inglewood (California), 36
airframes (50-455/576, etc.). In
1949-1954, North American
Inglewood (California) built a
total of 2,448 (other sources
report 2,504) F-86D of different
lvariants (including prototypes).

NA-165

F-86D-5-NA

J47-GE17

26 airframes built (50-492/517).

F-86D-10-NA

J47-GE17

36 airframes built (50-518/553).

F-86D-15-NA

J47-GE17

54 airframes built
(50-554/576, 50-704/734).

F-86D-20-NA

J47-GE17

188 airframes built
(51-2944/3131).
Later all converted to F-86L.

NA-177

F-86D-25-NA

J47-GE17

88 airframes built
(51-5857/5944).

F-86D-30-NA

J47-GE17

200 airframes built
(51-5945/6144).

NA-173

F-86D-35-NA

J47-GE17

349 airframes built
(51-6145/6262, 51-8274/8505).

F-86D-40-NA

J47-GE17

299 airframes built.

F-86D-45-NA

J47-GE17

299 airframes built.

NA-190

F-86D-50-NA

J47-GE17

299 airframes built.

F-86D-55-NA

J47-GE17

225 airframes built

(53-0557/0781).
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Original Military Engine Start of Year of Note
designation [designation [type flight tests  |entering
service
NA-201 F-86D-60-NA J47-GE 399 airframes built
17A/B (53-0782/1071, 53-3675/3710 i
later all converted to F-86L,
53-4018/4090 i later all
converted to F-86L).
F-86E-1-NA [J79-GE13 or |1950 1951 IActivities started in 1949. With
J79-GE15 all-flying tail, 6 M3 machine guns
(300 bullets each). In serial
production at North American
Inglewood (California), 60
airframes (50-579/638). A total
of 456 F-86E of different
\variants were manufactured
(other sources report 336 from
December 1952 to April 1952).
NA-170 F-86E-5-NA J79-GE 51 airframes built
13/15 (50-639/689) .
NA-170 F-86E-10-NA J79-GE 132 airframes built
13/15 (51-2718/2849).
NA-172 F-86E-15-NA J79-GE \With two exernal fuel tanks 760
13/15 liters each. 93 airframes built
(51-12977/13069).
NA-172 CL-13 Sabre |Avro Orenda {1953 Under license, based on F86A-5
Mk 1 (Canadair Ltd). One airframe
built (RCAF) 19101).
CL-13 Sabre |Avro Orenda F-86E-1 under license (Canada).
Mk 2 350 airframes built (RCAF)
(F-86E-6- 19201/19452), of which 60
CAN) provided to the USA Air Forces in
1951 (F-86E-6-CAN).
CL-13 Sabre |Avro Orenda \With a jet engine of 2,724 kgf
Mk 3 thrust. One airframe built.
CL-13 Sabre |Avro Orenda F-86E-10 under license
Mk 4 (Canada). 438 airframes built
(F-86E-6) ((RCAF) 19453/19890: of which
428 delivered to Britain (Sabre
F.4), 60 to the USA, 52-
10117/10236).
F86E J47-GE27 |- - \With a more powerful jet engine
with afterburner.
Never built (184 airframes
planned to be manufactured).
NA-178 F86E(M) J47-GE13/5 (1956 86 and Sabre Mk2 upgraded

for sales to NATO countries. 302
airframes converted.
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Original Military Engine Start of Year of Note
designation [designation [type flight tests  |entering
service
F86F1-NA (J47-GE27 (1952 \With 4 underwing attachments

for external stores, jet engine of
2,680 kgf (26.3 kN) thrust. In
serial production at North
IAmerican Inglewood (California),
78 aircraft (51-2850/2927). A
total of 2,239 F-86F in different
\variants (other sources report
2,227) built, of which 1,539 by
North American Inglewood
(California), 700 by North
IJAmerican Columbus (Ohio).

NA-172 F-86F2 J47-GE27 \With 20 mm T-160 guns.
Converted from 6 F-86F1 (51-
2855, 2861, 2867, 2868, 2884,
2900) and 4 F-86F10 (51-2803,
2819, 2826, 2836).

NA-172 F-86F3 J47-GE27 \With 4 22 mm Oerlicon guns.

(Gunval) Two F86F1 (51-2916, 2926)
converted.

NA-172 F-86F5-NA [J47-GE27 16 airframes built

(Gunval) (51-2928/2943).

NA-172 F-86F~10-NA J47-GE27 \With new A-4 gunsight.

34 airframes built
(51-12936/12969).

NA-172 F86F15-NA U47-GE27 6 airframes built
(51-12970/12976).

NA-172 F-86F20-NH [J47-GE27 100 airframes built
(51-13070/13169).

NA-176 F86F25-NH U47-GE27 Wi th n2da& Wieng (

increased wing chord i 6 inches
at root and 3 inches at wingtip,
no slats). 341 aircraft built
(other sources report 598)
(51-13170/13510).

NA-176 F-86F30-NA [J47-GE27 With n2dv Wiébng.
858 airframes built.
NA-191 F86F35-NA J47-GE27 Equipped with LABS (Low

IAltitude Bombing System), Mk7
or Mk12 nuclear bomb.

263 airframes manufactured
(53-1072/1335).

NA-191, F86F26 J47-GE27 Upgraded.
NA-202
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designation [designation [type flight tests  |entering
service
NA-193 F86F40-NA J79-GE27 \With a 30.5 cm longer wing and
slats. 280 airframes built
(55-3816/4030, 55-4983/5047).
NA-227 F-86F40-NA J79-GE27 70 airframes built.
NA-231 F-86F40-NA J79-GE27 110 airframes built.
NA-238 F-86F40-NA J79-GE27 120 airframes built.
NA-256 F-86F~40-NA J79-GE27 For export (Japan).
300 airframes built (other
sources report 340) (110 - 56-
2773/2882, 110 - 56-2773/2882,
120 - 57-6338/6457: assembled
at Mitsubishi).
RF86F J79-GE27 1953 Photo-reconnaissance aircraft.
35 F-86F~30 converted: 18 for
USAAF, 10 for Korea, 7 for
[Taiwan.
Haymaker |CL-1 3 A IAvro Orenda |1953 Under license (Canada). With a
Sabre Mk 5 (10 jet engine with afterburner, of
2,885 kgf (28.3 kN) thrust. In
serial production from 1953. 370
airframes built (RCAF)
23001/23370, of which 75
delivered to Germany).
CL-1 3 E IAvro Orenda |1954 F-86F10 manufactured under
Sabre Mk 6 |14 license (Canada). With a jet
lengine with afterburner, of
3,300 kgf (32.7 kN) thrust. 655
airframes built, of which 390 for
RCAF, 255 for Germany, 6 for
IColumbia, 34 for South African
Republic.
A26 Avon |Avon 20 1953 Under license, based on F86F
Sabre (Commonwealth Aircraft Corp.,
lAustralia). One airframe built
(1428, (RAAF) A94101).
A27 Avon |Avon 20 1954 22 airframe-4/22bu
Sabre Mk 30 (RAAF) A94901/A-94-922). A
total of 111 CA-27 airframes
built.
A27 Avon |Avon 20 20 airframes built
Sabre Mk 31 (] A-23742, (RAAF)).
A27 Avon |Avon 26 69 airframe-891/1hly
Sabre Mk 32 (RAAF) A94351/A94-371).
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ITF-86F

J79-GE27

1954

[Two-seat trainer. Two
prototypes built (converted from
F86F 52-5616 and 53-1228).
Fuselage lengthened by 1,6 m,
wing moved by 20 cm. Two 12,7
mm machine guns. Program
stopped in 1955 in favor of F-
100F.

NA-204,
NA-216

F-86G

J47-GE17B

\With an uprated jet engine.
406 F-86D airframes built.

YF86H-1-NA

J79-GE3

1953

Multipurpose fighter. Two
prototypes built (52 -1975/1976)
by North American Inglewood
(California). With a jet engine of
4,045 kgf (39,7 k N) t h £3ul
wing, larger fin, smaller rudder,
elongated and forward-moved
nose landing gear, 86D
canopy, 6 12,7 mm machine
guns, internal fuel tank capacity
reduced to 2,127 liters.

NA-187

F-86H-1-NA

J79-GE3

1953

1954

In serial production at Nor th
IAmerican Columbus (Ohio), 112
airframes built (52-1977/2088).
From January 1954 to April
1956, 473 airframes
manufactured by North
IAmerican Columbus (Ohio).

YF86H-5-NA

J79-GE3

\With 4 20 mm M39 cannons
(200 projectiles each). 36
airframes built (52-2089/2124).

F-86H-5-NH

J79-GE3

25 airframes built
(52-5729/5723).

F-86H-10-NH

J79-GE3

\With 4 20 mm M39 cannons
(200 projectiles each). Combat
load: 900 kg. 300 airframes built

(53-1229/1528).
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NA-203

YF86K

J47-GE17B

1954

Fighter-interceptor with a
stretched fuselage, North
IAmerican MG4 Fire Control
System, AN/APG36 radar, 4 20
mm Pontiac M-24A1 cannons
(132 projectiles each), jet engine
ith afterburner of 2 ,461/3,620
kgf thrust, slatted wing. Two
prototypes built (52-3630, 52-
3804) by North American
Inglewood (California).

NA-207

F-86K

J47-GE17B

Export version (for Italy). 50
airframes built (53-8273/8322,
assembled by Fiat).

NA-222

F-86K-13-NA

J47-GE17B

Export version (for Norway). 2
airframes built (54 -1231/1232),
North American Fresno
(California).

NA-213

F-86K-14-NA

J47-GE17B

Export version (for Norway,
Netherlands). 6 airframes built
(54-1233/1234 - Norway, 54-
1235/1238 - Netherlands), North
IAmerican Fresno (California)

F-86K-15-NA

J47-GE17B

Export version (for Netherlands,
Norway). 12 airframes built (54 -
1239/1250: 54-1239, 12411244,
1246, 1249, 1250 i Netherlands,
54-1240, 1242, 1243, 1245,
1247, 1248 - Norway), North
JAmerican Fresno (California)

F-86K-17-NA

J47-GE17B

Export version (for Norway and
Netherlands). 25 airframes built
(54-1251/1275: 12 for Norway,
13 for Netherlands), North
JAmerican Fresno (California)

F-86K-18-NA

J47-GE17B

Export version (for Netherlands
and Norway). 25 airframes built
(54-1276/1300: 12 for
Netherlands, 13 for Norway),
North American Fresno
(California).

F-86K

J47-GE17B

Export version (for Italy, France,
Germany, Norway, Netherlands).
126 airframes built (55-

4811/4936: assembled by Fiat).
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NA-221 86K J47-GE17B Export version (for Germany). 45
airframes built (56 -4116/4160:
lassembled by Fiat).

NA-242 F-86L J47-GE33 1956 Fighter-interceptor. Converted

Sabrejet from F-86D in 1956-1958.

981 airframes built (other
sources report 827). With
upgraded avionics, elongated
wing, jet engine with afterburner
of 2,517/3,470 kgdf thrust.

Follow on DF86A J47-GE7 or Drone director
J79-GE13 (converted from F-86A).
QF86E l1eAvro [Target drone (converted from
Orenda 10 Sabre Mk. 5 airframes for U.S.
IArmy), 1975-1996.
QF86F J79-GE27 [Target drone (approx. 50
airframes converted from F-86F,
for U.S. Navy), 1981.
QF86H J79-GE3 [Target drone (29 airframes,

other sources report 31,
converted from F-86H, U.S.
Naval Weapon Center), 1972.

F86 Sabrejets of all modifications were exported to over 30 countries. See

Table 1.2.
Table 1.2

Country Number of exported aircraft

Great Britain 3 CL-13 Mk 2, 428 CL-13 Mk 4 (Sabre F.4) in 1952-53

Turkey 102 CL-13 Mk 2 in 1954-58, 12 F-86F in 1958, 50 F-86D, 40 F-86K

Taiwan ~160 F-86F1-NA/F30-NA in 1954-56, 320 F-86F in 1958, 7 RF86F
in 1958, 18 F-86D

Greece 100-110 CL-13 MK 2 in 1954, 50 F-86D in 1958

Republic 22 F-86F40 in 1950s, 34 CL-13 Sabre Mk 6 in 1954-56

of South Africa

Belgium 5 F-86F in 1955

Netherlands 63 F-86K (6 of which assembled in Italy) in 1955 -56

Norway 64 F-86K in 1955-56, 115 F-86F in 1957-58

Spain 270 F-86F20/25/30 in 1955 -58 (in the course of operation upgraded
to F-86F40)

Italy 63 (other sources report 120) F-86K, 179 Sabre F.41 F-86E(M) from
UK

Belgium 5 F-86F25 in 1955

Japan 180 F-86F in 1955-57, 122 F-86D-25/30/35 in 1958 -62
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Country Number of exported aircraft

Korea 102 F-86F in 1955-58, 10 R~86F in 1958, 40 F-86D

Peru 26 F-86F25 in 1955

Venezuela 30 F-86F and 74 F-86K in 1955-60 (assembled in Italy), 51 F-86K
from Germany

France 62 F-86K in 1956-57 (assembled in Italy)

Pakistan 102 F-86F35/40 in 1956-58 (other sources report export started in
1954), 90 CL-13 Sabre Mk 6 in 1966 (from Germany via lran)

Columbia 6 SL-13B MK 6 in 1956, 2 F-86F from Spain and 1 F86F from US

Germany 75CLL13A Sabre Mk 5 -1i3nE 19a5b7r,e 2N6k5 6(
F-86K in 1957-58 assembled in Italy

Philippines 40 F-86F25/30/35 from Royal Thai Air Force in 1957-58, 20 F-86D
in 1958

Denmark 58 F-86D in 1958-60

Portugal 50 F-86F in 1958, 15 CL-13B Mk 6 from Germany, several airframes
from Norway in 1968-69

Saudi Arabia 16 F-86F in 1958, 3 from Norway in 1966

Iraq 5 F-86F in 1958 (later delivered to Pakistan)

Iran F-86F

Ethiopia 14 (other sources report 25) F-86F in 1960

Yugoslavia 130 86D in 1961;
121 Sabre F.41 F-86E(M) from UK

Argentina 28 F-86F in 1961

Thailand 40 F-86F in 1961-62, F-86L

Tunisia 15 F-86F in 1969

Honduras 8 CL-13 Mk 2 from Yugoslavia, 14 F-86F, 5 86K from Venezuela in
1969

Malaysia 18 -p7An 1969

Bangladesh 5 SL-13 Sabre Mk 6 from Korea in 1971

Burma (Myanmar)

12 CL-13 Mk 6 from Pakistan in 1970s

Bolivia

10F-8 6 A fVenezumela in 1973

Indonesia

18CA2 7 i n 1 927 %agm Malaypidhin 1975
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2.MISSION OVEARNVMAVSPECIFICATIONS

2.1. Mission overview

T he aismaim ufpdsé is to gain daytime air superiority. It can also be
used as an attack aircratft.

2.2. Main specifications

The F-86F Sabre is an allmetal, single-seat, high-performance day-fighter
powered by an axial-flow turbojet engine. This version of the Sabre has the
familiar swept-back wing and empennage configuration typical of all F-86 series
airplanes. The airplane is equipped with a conventional, fully retractable,
tricycle landing gear, and has slotted-type flaps and fuselage-mounted speed
brakes. To maintain desirable handling characteristics throughout the speed
range of the airplane, the ailerons and horizontal tail are actuated by an

irreversible hydraulic control system. The use of irreversible controls
necessitates the inclusion of an artificial-feel system to simulate desired
aerodynamic feel, and has the advantage of providing comfortable stick forces.
In addition, the elevator and st abilizer are interconnected and controlled as one
unit, with the result that the entire horizontal tail assembly serves as an

effective primary control surface.
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2.2.1. Specifications table

Table 2.1

CHARACTERISTICS Unit Value
A. NORMAL CREW per aircraft 1
B. OPERATIONAL CHARACTERISTICS
(1) Max allowable takeoff weight Ibs / kg 20.611/9.348
(2) Empty weight Ibs / kg 11.125/5.046
(3) Useful load (with 230 Ibs pilot) Ibs / kg 6.607 / 2.996
(4) Weight with payload for normal mission Ibs / kg 15.175/6.883
(5) Usable internal fuel capacity 2.826/435

Ibs/gal // kg/l

(JP-4, fuel density 0.778 kg/l) 111.282/1.647

(6) Fuel consumption rate
(for loiter at 30.000 ft, 192 knots CAS 74% Ibs/h Il kg/h ~1.150 /522
RPM, 12.29615.138 Ibs gross weight)

(7) Normal cruise speed

(for max range at 35.000 ft, 78% RPM 12.296- knots / km/h 260 /482
15.138 Ibs gross weight)
(8) Maximum speed at sea level knots / km/h 600/1.111
(9) Maximum speed at 33.000 ft knots / km/h 313 /580
10) Service ceilin
Efor)14.000 Ibs takgoﬁ weight) ft/m 52.000/15.850
(11) Maximum rate of climb m/min 2835
(12) Maximum range nm /km 1.395/2.584
C. DIMENSIONS
(1) Length ft-in/ m 37'6"/11.430
(2) Width (wing span) ft-in/ m 39'1"/11.913
(3) Height to fin ft-in/ m 14'9"/ 4.496
(4) Height to canopy ft-in/ m 9'4" / 2.850
(5) Wing sweep deg 35
(6) Main wheel track ft-in/ m 8'5"/2.560
(7) Main wheel base ft-in/ m 15'1"/ 4.600
D. WEAPONS
(1) 0.5 in (12.7 mm) caliber ColtBr o wn i n g number guns x 6 x 300 (for each of
machine guns number rounds them)
number x
(2) M64A1 bombs caliber (Ibs) 2 x 500
number x 16 x 5-inch (2.144
(3) HVARrockets caliber (Ibs) Ibs for 16 HVARS)

2.2.2. Aircraft dimensions

SeeFigure 2.1 for dimensions of the F-86F.
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Figure 2.1. F-86F dimensions
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3.AIRCRAND ENGINE DESIGN

3.1. Aircraft Design

The F-86F was designed as a solidmetal, single-seat jet fighter with a single
engine and swept wing.

3.1.1. Fuselage

The fuselage is a semimonocoque structure, divided into forward and rear
parts. The forward part hosts the air intake, the electronic equipment and
armament bays, the pressurized cockpit, the radio equipment bay behind the
cockpit, and the forward and aft fuel tanks. The engine is attached with
trunnions of load-carrying frames in the forward fuselage. The air intake
channel bends around the cockpit from the bottom.

On the upper lip of the air intake, behind the radio -transparent radome, is a
radar rangefinder antenna (Figure 3.1, 12). A gun camera is installed on the
lower lip of the air intake (Figure 3.1, 13).

The equipment bay in front of the cockpit is the housing for a battery, radio
rangefinder units, the gunsight computer, radio station, and oxygen cylinders.

Behind the forward equipment bay, the aircraft has a pressurized cockpit
covered by a teardrop-shaped canopy. To open, the rear part of the canopy
slides backwards. An ejection seat ensures a safe egress from the aircraft at
airspeeds above 170 km/ h in a range
operating ceiling (currently simulated is a standard ejection seat, allowing
ejection at a speed of 0 km/h and an altitude of 0 m) .

of

al

t
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Figure 3.1. General assembly of the  F-86F
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. Command radio antenna
JA7-GE27 engine

. Aft radio compartment

. Directional indicator transmitter
. Radio compass sense antenna
. Radio compass loop antenna

. Ejection seat

. Rear-vision mirror

. Gun-bomb-rocket sight

10. Radar ranging equipment

11. Battery

12. Radar antenna

13. Gun camera

14. Retractable landing and taxi light

15. Retractable landing light

16.
17.
. Ammunition compartment
19.
20.

18

21

26

29.

Oxygen cylinders
Gun barrels

Ammunition compartment access door
Gun compartment

. Forward fuselage tank (lower cell)
22.
23.
24,
25.
. Aft fuselage fuel tank
27.
28.

Forward fuselage tank (upper cell)
Identification radar antenna

Outer wing fuel tank

Pitot head

Speed brake

Controllable horizontal tail
(elevator and controllable stabilizer)
Fin

Behind the pilot seat, there is a radio compass loop antenna and a radio
equipment bay. Below the pilot seat are the upper and lower cells of the
forward fuselage fuel tank. The overall capacity of the se cellsis 1,647 liters.
Left and right of the cockpit, there are armament bays covered by quick-

detachable panels.

The rear fuselage is made up of the vertical fin and horizontal stabilizers, the
engine extension pipe, the left and right speed brakes, and the fuel syste m
drain pipe which extends out the left side of the tail section.
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3.1.2. Wing

The aircraft has a two-spar swept wing with a leading edge sweepback angle
of 35°. The wing has a relative thickness of 11% at the root and 10% at the

tip.
In the central wing section, in the space between spars, there is a wing fuel

tank. Onthe out er h atrailing edgenageéte ailerons (Figure 3.2), and
on the inner hal fareuheflagsds trailing edge

Figure 3.2. Ailerons

The wing allows for the installation of pylons on the lower surface that can take
fuel tanks or bombs of various calibers. Additionally, on the tip of the right wing
is a pitot tube.
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Flaps are installed on the trailing edge of each inner half-wing (Figure 3.3).

3.1.3. Flaps

Figure 3.3. Flaps

The flaps are controlled with the wing flap lever, located in the cockpit on the
left control pedestal, to the right of the engine throttle .

1. Engine throttle
2. Wing flap lever [F]

The flap system is controlled electrically with power supplied by the primary
bus.
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Each flap is actuated by an individual electrical circuit and an individual electric
motor. The flaps are mechanically interconnected. This ensures availability of
both flaps in case of failure of a single electrical circuit or failure of a single
electric motor. It also prevents asynchronous extension and retraction of flaps.

For flap extension or retraction, the wing flap lever is put into a corresponding
full position 1 full forward or full aft, respectively.

It is possible to extend (retract) the flaps partially by putting the lever into an
intermediate position (extension [Shift + F], retraction [Ctrl + F]). By pressing
and holding down the respective combination of keys, the flaps are extended
or retracted. As soon as the keys are released, the flaps stop.

N ote. There is no flap position indicator in the cockpit .

3.1.4. Speed br akes

Speed brakes are installed on the rear fuselage, one on each side, at a lower
height than the horizontal tail (Figure 3.4).

Figure 3.4. Extended s peed brak es

The speed brakes are operated by the aircraftd Bydraulic system and controlled
from the cockpit with the speed brake switch on the engine throttle . The switch
has three fixed positions: IN (retraction) i HOLD (holding in current position)
T OUT (extension).
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1. Speed brake switch [B]

Full extension of the speed brakes takes ~2 sec, while full retraction takes ~2.5
sec. During speed brake extension/retraction, it is possible to fix them in an
intermediate position by putting the control switch into the HOLD position.

3.1.5. Empennage

The empennage is single-fin, swept back.
The VERTICALTA/L consists of a fin and rudder.

1. Fin
2. Rudder [Z], [X]

Figure 3.5. Vertical tail
The rudder, an element of the airplaned €ontrol System, contains a trim tab .

The HOR/IZONTALTAIL consists of two stabilizers, each one containing an
elevator( anot her el ementComrdl Systénmg. ai r pl aneds



1. Stabilizer }
2. Elevator [ Z[V]

Figure 3.6. Horizontal tail

The stabilizer deflection range is +6° to -10°. For all control surfaces on the
empennage, a rigid control is used.

3.1.6. Landing gear

The landing gear is in a tricycle configuration with t he nose gear being attached
to the first load -carrying frame. During taxi, the nose wheel is turned by the
steering mechanism [S].

The nose gear is retracted aft into the nose landing gear bay in the lower
fuselage. For retraction, the nose gear rotates 90 degrees as the gear folds so
that the wheel is horizontal (in the direction of flight) when retracted . The main
landing gears are attached to the wing. For retraction, the main gears are
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moved into their bays in the central win g section. Retraction and extension are
done with a hydraulic actuator. Emergency extension can be done from the
residual pressure in the Utility Hydraulic System. The wheel brakes are
hydraulic, shoe-type.

3.1.7. Canopy

General description

The single-piece sliding canopy can be controlled either from the cockpit or

from outside the airplane (this function is currently not implemented in the
simulation). The canopy actuator is powered by the primary bus when the
secondary bus is energized. If secondary bus power is not available, the
actuator circuit is transferred to the battery bus so that the canopy is operable
regardless of the position of the battery-starter switch. Provisions are included
to permit manual operation of the canopy on the ground either from the cockpit

or externally. During flight, emergency release of the canopy is accomplished
by a remover that fires the canopy directly aft. The seat can be ejected through

the canopy if the canopy fails to jettison.

Canopy Seal

Pressure for inflation of the seal, which seals the canopy in the closed position,
is provided by air from the engine compressor section (see 5.7) and is
automatically controlled by a pressure regulator. The seal is inflated whenever
the canopy is fully closed and the engine is operating. When the canopy switch
is actuated, the seal is automatically deflated to allow the canopy to move. The
seal is also automatically deflated before canopy ejection.

NOTE If the canopy switch is moved to CLOSEduring flight, the canode seal
is deflated. This action at altitude results in loss of cockpit pressurization.

However, when the switch is released, the seal is inflated and the cockpit

becomes pressurized again.

Canopy Controls

CAnoPY SwiTCH. The canopy is controlled from within the cockpit by a
guarded three-position toggle switch above the left forward console, Figure
3.7



Figure 3.7. Canopy switch

To close the canopy, the switch must be held at the spring -loaded CLOSE
(forward) position ([LCtrl + C] or RClick the switch), Figure 3.8.

Figure 3.8. Closed (left) and opened (right) canopy

Moving the switch to OPENwill open the canopy. When the canopy reachesthe
full open position, power to the canopy actuator is automatically cut off. When
the switch is at its center OFF position, the canopy is locked, whether fully
open, partially open, or closed.

CANOPYEXTERNALCONTROL BUTTONS The canopy is operated externally by two spring -
loaded pushbuttons on each side of the fuselage, approximately 2 ft below and in line with the

windshield bow. One button is marked OPEN the other one CLOSED Depressing either button
results in corresponding operation of the canopy (not simulated).
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CanvorPy DEcLUTCH HANDLE The canopy declutch handle, located at the

bottom of the center pedestal (on the emergency control panel), is intended
for emergency use on the ground only, Figure 3.9.

Figure 3.9. Canopy declutch handle

Pulling the declutch handle out fully (approximately 2 inches) [RAIt + C]
mechanically disengages the canopy from the drive shaft so that the canopy
can be moved manually. When the handle is released, the canopy can be re-
engaged only by releasing the lock mechanism located just aft of the seat (not
simulated). The canopy declutch handle does not fire the canopy remover.

When this handle is released, the canopy switch is not functional .

CANOPY MANUAL OPERATING HANDLE (not simulated). The canopy manual
operating handle, located inside the canopy on the right side of the canopy
bow, is used for pulling the canopy open on the ground in case it cannot be
opened electrically, or in flight only if the canopy must be declutched for

removal, Figure 3.10.



Figure 3.10. Canopy manual operating handle

CANOPYEMERGENCYJETTISON RELEASE When either handgrip is pulled full
up [LCtrl + E + E + E] in preparation for seat ejection, the canopy remover is
fired to jettison the canopy directly aft for emergency ejection (the canopy can
be jettisoned at any airspeed or airplane attitude) . Raising either handgrip fires
a cartridge in the canopy initiator. The gases produced move a piston in the
exactor. Movement of the exactor piston pulls the sear pin from the canopy
remover, causing the remover to fire.

CANOPY ALTERNATE EMERGENCYJETTISON HANDLE A canopy alternate
emergency jettison handle [LCtrl + LShift + C] permits the canopy to be
jettisoned without arming the seat catapult (for example , after an emergency
landing), Figure 3.11.
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Figure 3.11. Canopy alternate emergency jettison handle

The handle | abeled "ALT CANOPY JETO
panel. When this handle is pulled to its full extended position (approximately 2
inches), a mechanical linkage withdraws the canopy initiator sear pin, firing a
cartridge within the initiator. This actuates the exactor and fires the canopy
remover.

N ote. This handle is provided as an alternate means of removing the canopy and is designed
to be used when it is desired to jettison the canopy without arming the seat catapult. It should
not be used in place of the seat handgrip sequence when ejection from the airplane is intended.

3.2. Engine and related systems

3.2.1. General design and layout

The aircraftd power plant includes a General ElectricJ47-GE27 jet engine with
a static thrust of 2,680 kgf (6,000 Ib) and the following supporting systems:
fuel automation system, fuel system, oil system, and fire protection system.

Inthe front, the aircraft has an air intake. The air is sucked into it, goes through
the air channel under the cockpit and reaches the engine. From there, the air
is directed to the axial-flow compressor where it is compressed in 12 stages.

Jompressed air, mi xed wi t h-seftionecombustiom ay ,

chamber.

g o€
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While the engine is started and running, this mixtur e is continuously burning.
From the combustion chamber, hot gases pass through a single-stage turbine
into the exhaust nozzle which is an expanding pipe. In the exhaust pipe, hot
gases are accelerated and form a jet stream (jet thrust) .

The turbine is rotated by the energy of the hot gases passing through it and
mechanically transmits rotation to the compressor and engine system
components. The cockpit and fuel tanks are separated from the engine
compartment by a special protective wall. The engine compartment itself is
divided by a fire-resistant wall. The forward part is relatively cool and includes
a compressor and engine system components. The rear part hosts the
combustion chamber, turbine, and exhaust nozzle.

The engine performance characteristics are given in Table 3.1.
Table 3.1
J47 -GE-27 engine characteristic s

Maximum thrust, kilopond-pound-
force, kiloNewton, kilogram-force

5,970 Ibf, 26.56 kN, 2,708 kp
at 7,950 RPM

Compressor

12-stage axial compressor

Turbine

Single-stage axial

Specific fuel consumption Ib/lbf/hr 1.014

Airflow rate, Ib/s | kg/s 92/ 42
Overall pressure Compression ratio,

- 5.35

times

Tc max, K 1,170
Length, inch / mm 145/3,700
Diameter, inch / mm 36.75/ 933
Dry weight, Ibs / kg 2,554/ 1,158

Service life, h

200




3.2.2. Engine scheme
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Figure 3.12.J47-GE-27 engine scheme

1. Gearbox 5. Combustion chamber
2. Air flow channel 6. Ignition system

3. Compressor 7. Turbine

4, Fuel nozzle 8. Exhaust nozzle

3.2.3. Engine fuel automation system

The engine fuel flow rate is controlled by the fuel control system (fuel

automation system) that consists of the main fuel system and emergency fuel
system. The emergency system maintains the required fuel flow rate if the main

system fails. The general scheme is shown in Figure 3.13.



A. Supply line

B. Emergency fuel
automation system supply
line

C. Main fuel automation
system return line

D. Emergency fuel
automation system return
line

. Electrical connection

. Mechantal connection
. Check valve

. Fuel from fuel supply

. Shut-off valve

. Fuel filter

. Engine master switch

. Dual fuel pump

. Emergency fuel switch
. Emergency fuel regulator
. Fuel filter

. Main fuel regulator

10. Engine throttle

11. jJut off wva
12. Fuel flow meter

13. Small manifold

14. Flow divider

15. Big manifold

16. Fuel nozzles

©ooo~Nou~MWNEOTM

Figure 3.13. Engine fuel automation system

3.2.4. Main fuel automation system

The purpose of the main fuel automation system is to ensure stable
performance of the engine on the ground during taxi and in flight (Eigure 3.13).
The main elements of the fuel automation system are the fuel pump, the digital
fuel regulator, and the fuel control valve. The fuel pump is powered by
mechanical energy transmitted from the engine gearbox (engine rotor).

The efficiency of the fuel pump dep ends only on the engine RPM The amount
of fuel coming into the engine is control led by the fuel regulator which is
mechanically connected with the engine throttle. It controls the inflow of fuel

to the engine depending on the position of the engine throttle that corresponds
to certain engine RPM The fuel regulator also maintains the engine RPM
determined by throttle input in case of a change in flight conditions (altitude
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and airspeed). The fuel does not go through the regulator itself. A change of

the fuel flow rate is executed by the fuel control valve that is actuated by the
fuel regulator.

The fuel control valve directs some of the fuel to the engine and returns some
of the fuel back to the fuel pump through the return line. The fuel automation
system controls engine RPMin a range of 30% to 100%.

Idle RPMensure a continuous stable burning in the combustion chamber at the
lowest possible RPM With an increase of altitude, the content of oxygen in the

air decreases, so the engine needs more air for stable performance. The engine
automation system increases the idle RPMwith an increase of altitude (Figure
3.14).
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Figure 3.14.Idle RPM vs flight altitude
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Caution. When flying at an altitude below 3,000 m (10,000 ft) at an outside air temperature
lower than 10°C (50°F) at RPMbelow 70% with the engine operated by the main fuel
automation system, an abrupt forward movement of the engine throttle may result in a failure of
the compressor and complete engine shutdown.

3.2.5. Emergency fuel automation system

The emergency fuel automation system (Figure 3.13) consists of a fuel pump
and an emergency fuel regulator with the engine fuel supply control valve.
During normal operation of the main fuel automation system, the emergency
fuel automation system is off and the fuel supply control valve is closed. If the
main fuel automation system fails and the EMERGFUEL switch is switched on,
the emergency fuel system valve receives a signal for opening, the main fuel
automation system valve is closed, and the main system is completely cut off.

Main fuel automation system failure is seen as a broken connection between
the position of the throttle handle and engine RPM, i.e. if movement of the
throttle handle does not change (increase or decrease) engine RPM, then there
is a failure in the main fuel automation system.

The emergency fuel regulator maintains the target RPMin case of a change in
altitude, but does not take into account changes of airspeed.
N ote. The emergency fuel regulator maintains the engine RPMin a range of 30% - 99% at a

temperature of ~38 °C (100°F). In case of temperature decrease, the upper RPMIimit decreases
too.

Fuel pressure controller

It is located immediately in front of the engine supplying element and consists
of a big manifold and a small manifold. The controller automatically regulates
fuel pressure to ensure stable performance of the engine. At engine start and
at low fuel consumption, a small manifold is used. With the increase of fuel
pressure above 50 PSI, both manifolds are engaged.

3.2.6. Engine oil system

Retention of oil pressure in the oil system and the supply of oil to parts in
rubbing contact are fully automated and do not require manual control. In the
lower right part of the fuselage , there is a 13.5 liter (3.5 gallon) oil tank. From
the oil tank, oil is supplied to the oil pump, and from there to all engine parts
that require lubrication. Qil is also supplied to the main fuel controller. Used oil
goes through the separator which separates metal chips and air from the oil.



To prevent oil overheat, the system has an oil cooler that turns on if the oil
temperature becomes too high. For the monitoring of oil pressure, there is an
o\ LN
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oil pressure indicator on the instrument panel in the cockpit
indicating engine oil pressure in pounds per square inch (PSI). The gauge and
the indicator are supplied by three -phase AC power.

3.2.7. Engine controls

The cockpit has the following engine controls: the fuel cut-off valve, the engine
master switch (main switch of the fuel automation system), the engine throttle,
and the engine monitoring instruments (tachometer indicator and EGT
indicator).

Fuel -t tv alv e

The fuel cut-off valve is installed in the fuel supply system downstream of the
main and emergency fuel automation systems. When the engine throttle is
forward of the OFF position, the valve opens to the respective extent and doses
the fuel. As the engine throttle continues to move forward and reaches IDLE
position, the fuel valve becomes fully open and the fuel automation system
controls the fuel supply to the engine. Hence, to completely cut off fuel supply
to the engine, the throttle must be moved a Il the way back [End].

Engine master switch

Location of engine master switch (main
switch of fuel automation system) on the
right forward panel

The engine master switch is a two-position switch. In the ON position, it
supplies electrical power for opening ofthe f uel s u p p Ishut-off yavee e mé s
and supplies the engine ignition and starting system. As long as the throttle is
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OFF, the fuel shut-off valve is closed (regardless of the position of the switch),
and fuel pumps are disengaged.

Engine throttle

The power developed by the engine depends on the RPMdetermined by the
position of the engine throttle. For the description of the engine throttle as a
cockpit element, see 4.1.2.

The engine throttle is mechanically connected to the fuel shut-off valve and to
the main and emergency fuel controllers (3.2.3). When the main switch is
turned on, the power is supplied to the engine starting system and to the fuel

shut-off valve. Then, as the throttle moves from OFF to IDLE, the fuel shut -off
valve opens. Fuel is supplied to the engine starting system and to the engine
itself (the ignition system automatically switches off as the RPMreach approx.
23%). When the engine is on, the throttle position determines the target RPM

The following controls are located on the throttle: microphone button, rotating grip for sight
manual ranging, speed brake switch, sight electrical caging button (Figure 4.4).

Engine monitoring instruments

TACHOMETER The tachometer (4.2.17) is located on the instrument panel and
indicates the engine RPMexpressed in percentage of the maximum nominal
turbine rotation speed (100% corresponds to 7950 RPM). Assessment of engine
RPM together with EGT temperature allows you to not exceed engine
limitations. The tachometer receives power supply from its generator located
on the engine rotor shaft and does not depend on the aircraft electrical system.
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EGTINDICATOR The EGT indicator (4.2.18) is located on the instrument panel
and shows the temperature of exhaust gases coming out of the engine
expressed in degrees Cesius. The readings are taken from thermocouple

sensors installed on the engine hot gas line behind the turbine. The indicator
is an autonomous unit and does not require any external power.
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4.COCKPIT

The cockpit (Figure 4.1) accommodates the aircraft and engine controls, the
instrument panel, the armament control panel, the gunsight, the left panel
(with instru ments and equipment), and the right panel (with instruments and
equipment).

In this manual, all cockpit objects are described in groups: airplane and engine
controls, instrument panel, left-side equipment, right-side equipment, and
separately installed cockpit objects. If an object (panel) includes elements of
one system only, then it is described in detail in the section corresponding to
this system (equipment).

O YO WO 4) 5)
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Figure 4.1. F-86F cockpit

1. Manual pip control unit 7. Canopy manual operating handle
(bombing system control panel) 8. Right pedal

2. Missile control panel 9. Center pedestal

3. A-4 sight 9a. Emergency control panel

4. Magnetic compass 10. Flight control stick

5. Instrument panel 11. Left pedal

6. ] ockpit right side 12. Cockpit left side

4.1. Aircraft and engine controls

The primary aircraft controls are the flight control stick, the engine throttle, and
the pedals (Figure 4.2).

1. Engine throttle and its position indication

2. Pedak and their position indication

3. Flight control stick and its position
indication

5y N2 2

Figure 4.2. Aircraft controls and their indication on the screen

In flight, the aircraft control position indicator can be turned on/off using the
key combination [RCtrl + Enter]. The indicator is displayed in the lower right
part of the screen.



4.1.1. Flight control stick

nes

The flight control stick is used for roll control (left and right movements) to
make turns and for pitch control (forward and aft movements) to climb and

descend.
Stick
FWD
Stick Stick Stick
Left back Right

DN E

|

(

The B-8A flight control stick grip incorporates the following switches:

1 Bomb-rocket release button i for firing rockets and releasing bombs

1 Two-stage gun trigger i first detent for activating the gun camera,
second detent for firing guns and launching missiles

1 Radar target selector button i for selecting targets on the radar

1 Nose wheel steering button i for engaging the NWS system

1 Normal trim switch i five-position thumb-actuated switch for normal

control of longitudinal and lateral trim

1. Bomb-rocket release
button

2. Gun and missile trigger
3. Radartarget selector
button

4. Nosewheel steering
button [S]

5. Normal trim switch

Figure 4.3. Flight control stick

grip with buttons
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4.1.2. Engine throttle

The purpose of the engine throttle, located on the left side of the cockpit, is to
control engine thrust and, respectively, the airspeed.

= Throttle
i up

Num Throttle
- down

The following aircraft systems and weapon control elements are located on the
throttle:

1 Microphone button i for radio station transmission control

1 Rotating grip 7 for sight manual ranging, i.e. manual input of target
range into the gunsight by rotation of the grip

Speed brake switch T for speed brake extension and retraction

I Sight electrical caging button T for electrical caging of the gunsight
gyroscope

1. Microphone button
2. Rotating grip

3. Speed brake switch
4. Sight electrical caging button

Figure 4.4. Controls on e ngine throttle  grip

4.1.3. Pedals

The pedals are used for left and right rudder control (yaw control) to counter
sideslip or to balance the aircraft in case of asymmetric loading with external
stores.
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Right
pedal

plé?:lfgl > ﬂu

On the ground they are used for nose wheel steering (NWS) during taxi when
the nose wheel steering mechanism is on. The mechanism is on when the nose
wheel button [S] on the control stick is pressed and held down. When the
button is released, the nose wheel goes to self-castoring mode.

Figure 4.5. Nose wheel steering mechanism

N ote. To engage the NWS system, the NWS button has to be pressed and the rudder pedals

must be aligned in the direction the nose wheelist ur ned, i .e. the nose wheel ha
with the rudder pedals for synchronization (when nose wheel and rudder pedals are coordinated

in this manner, the nose wheel steering unit is automatically engaged). Note that the wheel can

be in a position outside of rudder pedal authority and can not be caught at all. The nose wheel

unit will not engage if the nose wheel is more than 21° either side of the center. Should the nose

wheel be turned more than this, it must be brought into the steering range by us e of the wheel

brakes.

4.2. Instrument panel

The instrument panel is one of the main cockpit elements and informs the pilot
about the aircraft flight mode and the status of aircraft systems. It also hosts
controls of some systems.
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Figure 4.6. F-86F-35 i nstrument panel

1. Hydraulic pressure gauge

2. Main instrument (three-phase)
inverter failure warning light

3. Hydraulic pressure gauge selector
switch

4. Both instrument (three-phase)
inverter failure warning light

5. Alternate-on warning light (flight
control alternate hydraulic system)

6. Main radar (single-phase) inverter
failure warning light

7. Directional indicator (slaved)

8. Trim tab take-off position indicator
light

9. Directional indicator (slaved)
fast slaving button

10. Accelerometer

11. Attitude indicator

12. LABSswitch panel

13. LABSdive-and-roll indicator

14. Fire-warning light test button

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32

Oil pressure gauge

Fire-warning lights
Tachometer (turbine RPMindicator)

Exhaust temperature (EGT) gauge
Fuel flow meter

Fuel guantity gauge

Cabin pressure altimeter

Vertical velocity indicator
Turn-and-slip indicator
Altimeter

Clock

Loadmeter

Generator (off) warning light
Voltmeter

Landing gear handle

Radio compass (ADR indicator
Airspeed indicator (knots)

. Landing gear emergency retraction

button

33.
34.

Machmeter (Mach number indicator)
Emergency fuel switch
































































































































































































































































































































































































































































































































































































































































































































































































































































































