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STACKED...

with important information

TO GAIN MAXIMUM BENEFIT FROM THIS
HANDBOOK READ THE FOLLOWING CAREFULLY.

SCOPE

This handbook contains all the information necessary
for safe and efficient operation of the F-89D. These in-
structions do not teach basic flight principles, but are
designed to provide you with a general knowledge of the
airplane, its flight characteristics, and specific normal
and emergency operating procedures. Your flying expe-
rience is recognized, and elementary instructions have
been avoided.

SOUND JUDGMENT

The instructions in this handbook are designed to
provide for the needs of a crew inexperienced in the
operation of this airplane. This book provides the best
possible operating instructions under most circumstances,
but it is a poor substitute for sound judgment. Multiple
emergencies, adverse weather, terrain, etc., may require
modification of the procedures contained herein.

PERMISSIBLE OPERATIONS

The Flight Handbook takes a ‘‘positive approach”
and normally tells you only what you can do. Any un-
usual operation or configuration (such as asymmerrical
loading) is prohibited unless specifically covered in the
Flight Handbook. Clearance must be obtained from
ARDC before any questionable operation is attempted
which is not specifically covered in the Flight Handbook.

STANDARDIZATION

Once you have learned to use one Flight Handhook,
you will know how.to use them all — closely guarded
standardization assures that the scope and arrangement
of all Flight Handbooks are identical.

ARRANGEMENT

The handbook has been divided into ten fairly inde-
pendent sections each with its own table of contents. The
objective of this subdivision is to make it easy both to
read the book straight through when it is first received
and thereafter to use it as a reference manual. The inde-
pendence of the sections also makes it possible for the
user to rearrange the book to satisfy his personal taste
and requirements. The first three sections cover the
minimum information required to get the airplane safely
into the air and back down again. Before flying any
new airplane these three sections must be read thorough-
ly and fully understood. Section IV covers all equipment
not essential to flight but which permits the airplane to
perform special functions. Sections V and VI are ob-
vious. Section VII covers lengthy discussions on any tech-
nique or theory of operation which may be applicable
to the particular airplane in question. The experienced
pilot will probably not need to read this section but he
should check it for any possible new information. The
contents of the remaining sections are fairly obvious.

YOUR RESPONSIBILITY

These Flight Handbooks are constantly maintained cur-
rent through an extremely active revision program. Fre-
quent conferences with operating personnel and constant
review of UR’s, accident reports, flight test reports, etc.,
assure inclusion of the latest data in these handbooks. In
this regard, it is essential that you do your part! If you
find anything you don’t like about the book, let us know
right away. We cannot correct an error whose existence
is unknown to us.

PERSONAL COPIES, TABS, AND BINDERS

In accordance with the provisions of AFR 5-13, flight
crewmembers are entitled to have personal copies of the
Flight Handbooks. Flexible, loose leaf tabs and binders

Comments and questions regarding any phase of the Flight Handbook program are invited and
should be forwarded through your Command Headquarters to Commander, Detachment #1, Head-
quarters ARDC, Wright-Patterson AFB, Ohio, Attention: RDZSPH.
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have been provided to hold your personal copies of the
Flight Handbooks. These good-looking simulated-leather
binders will make it much easier for you to revise your
handbook as well as to keep it in good shape. These tabs
and binders are secured through your local materiel staff
and contracting officers.

HOW TO GET COPIES

If you want to be sure of getting your handbooks on
time, order them before you need them. Early ordering
will assure that enough copies are printed to cover your
requirements. Technical Order 0-5-2 explains how to
order Flight Handbooks so that you automatically will
get all revisions, rcissues, and Safety of Flight Supple-
ments. Basically, all you have to do is order the required
quantities in the Publication Requirements Table (T.O.
0-3-1). Talk to your Senior Materiel Staff Officer — it is
his job to fulfill your Technical Order requests. Make
sure to establish some system that will rapidly get the
books and Safety of Flight Supplements to the flight
crews once they are received on the base.

STATUS OF SAFETY OF FLIGHT SUPPLEMENTS

Safety of Flight Supplements are used to get informa-
tion to you in a hurry. Safety of Flight Supplements use
the same number as your Flight Handbook, except for
the addition of a suffix letter. Supplements covering loss
of life will get to you in 48 hours; those concerning
serious damage to equipment will make it in 10 days.
You can determine the status of Safety of Flight Supple-
ments by referring to the Index of Technical Publica-
tions (T.O. 0-1-1) and the Weekly Supplemental Index
(T.0. 0-1-1A). This is the only way you can determine

U.S.AIR FORCE F-89D-35-N0.
A.F.SERIAL NO.52-1829

AF51-400 THROUGH AF51-406
AF51-407 THROUGH AF51-426
AF51-427 THROUGH AF51-446
AF51-11298 THROUGH AF51-11317
AF51-11318 THROUGH AF51-11357
AF51-11358 THROUGH AF51-11407
AF51-11408 THROUGH AF51-11443
AF52-1829 THROUGH AF52-1868

GROUP CODING

whether a supplement has been rescinded. The title page
of the Flight Handbook and title block of each Safety
of Flight Supplement should also be checked to deter-
mine the effect that these publications may have on exist-
ing Safety of Flight Supplements. It is critically impor-
tant that you remain constantly aware of the status of
all supplements—you must comply with all existing sup-
plements but there is no point in restricting the opera-
tion of your aircraft by complying with a supplement
that has been replaced or rescinded. If you have ordered
your Flight Handbook on the Publications Requirements
Table, you automatically will receive all supplements
pertaining to your airplane. Technical Order 0-5-1 cov-
ers some additional information regarding these sup-
plements.

WARNINGS, CAUTIONS, AND NOTES

For your information, the following definitions apply
to the warnings, cautions, and notes found throughout
the handbook:

Operating procedures, prac-
tices, etc., which will resull
in personal injury or loss of
life if not carefully followed.

Operating procedures, practices,
etc., which if not strictly ob-
served will result in damage to
equipment,

z CAUTION |

Note

An operating procedure, condition, etc.,
which it is essential to emphasize,

1L

CHECK YOUR GROUP NUMBER. . .

GROUP 40
GROUP 45 {

GROUP 50
GROUP 55
GROUP 60
GROUP 65
GROUP 70
GROUP 75

AF52-1869 THROUGH AF52-1910
AF52-1911 THROUGH AF52.1961
AF52-2127 THROUGH AF52.2165
AF53-2447 THROUGH AF53-2461
AF53-2462 THROUGH AF53-2521
AF53-2522 THROUGH AF53-2581
AF53-2582 THROUGH AF53-2641
AF53-2642 THROUGH AF53-2686
AF54-184 THROUGH AF54-260

AIRPLANES HAVING DIFFERENT, OR ADDITIONAL
SYSTEMS AND EQUIPMENT, HAVE BEEN GROUP
CODED TO AVOQOID LISTING AIRPLANE SERIAL
NUMBERS.
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Figure 1-1.
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THE AIRPLANE.

The Northrop F-89D airplane is a two-place, midwing,
jet-propelled, all-weather fighter interceptor designed
to operate at high speeds and high altitudes. The air-
plane’s function is to locate, intercept, and destroy
enemy aircraft by day or night, under all conditions of
weather. 'I'he crew consists of a pilot and a radar ob-
server. For maximum efficiency, the radar equipment
is operated by the observer, thus allowing the pilot to
devote his full attention to flying. This division of
duties results in higher combat effectiveness. The pilot

and radar observer have individual cockpits with ejec-
tion seats, automatic heating, and pressurizing facili-
ties. The tandem cockpits are enclosed by a single jet-
tisonable canopy. The airplane is powered by two tur-
bojet engines with afterburner systems. The flight con-
trol surfaces are fully powered by two independent
hydraulic systems. “Feel,” which would otherwise be
absent in 4 powered control system, is supplied artifi-
cially to the control stick and to the rudder pedals by
springs. Additional elevator “feel” is supplied by a
control force bellows system and a “G” operated bob-
weight. Another unusual feature not found on other
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combat airplanes is the combination of ailerons and
speed brakes. Each aileron is composed of a leading
edge section and two movable aft surfaces, one above
the other, hinged at their forward edges. These two
surfaces can be opened to any desired angle, up to an
included angle of 120 degrees, to function as a speed
brake. The left and right speed brakes operate simul-
taneously. Pylons under the wings can carry jettison-
able fuel tanks.

AIRPLANE DIMENSIONS.

Refer to figure 1-2 for dimensions of this airplane.

AIRPLANE GROSS WEIGHTS.

The design gross weight is approximately 38,000
pounds while the maximum gross weight is approxi-
mately 46,000 pounds (see figure 5-4). Detailed infor-
mation on weight limitations will be found in Section
V.

ARMAMENT.

Standard armament consists of tip pod rockets. For

detailed information on armament, refer to Section
V.

ENGINES.

Groups 1 through 20 airplanes are powered by two
J35-47 axial-flow turbojet engines. Group 25 and sub-
sequent airplanes are powered with two J35-35 rturbo-
jet engines. Both the -47 and -35 engines are equipped
with afterburners and retractable air inlet screens. On
the front of each engine are mounted all accessories
driven by the engine shaft, including engine fuel
pump, oil pump, engine fuel control, hydraulic pump,
starter-generator, and tachometer generator. Air enters
through the engine airscoop and is progressively
compressed through 11 stages in the axial-flow com-
pressor. A portion of the 11th stage compressor air is
used to pressurize the pylon and wing tip fuel tanks
and to operate the thermal anti-icing system, the after-
burner fuel pump, the air-conditioning system, the
canopy seal, and the anti “G” suit. The main flow of
air from the compressor then enters the eight combus-
tion chambers where fuel is sprayed under pressure
and combustion occurs. The hot combustion gases ro-
tate a turbine wheel which drives the compressor, both
turbine wheel and compressor being mounted on the
same shaft. From the turbine wheel, the gases travel
through the exhaust cone and into the afterburner
where additional fuel may be injected and burned if
more thrust is desired. The gases are then discharged
from the tailpipe. (See figure 1-5.) On Groups 1
through 20 airplanes, the afterburner tailpipe nozzle
is equipped with eyelids which are closed during all
phases of nonafterburner operation (minimum eyelid
opening). During afterburning, the eyelids open au-
tomatically to increase tailpipe diameter, thus allowing
additional thrust without excessive exhaust gas temper-
atures. On Group 25 and subsequent airplanes, the
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Figure 1-2,

afterburner eyelids, in addition to opening during
afterburning, will stay open during starting to prevent
high temperatures, and during rapid acceleration (be-
low 10,000 feet) to decrease acceleration time. Each
engine at 1009% rpm has a rated thrust of 5600 pounds
without afterburning and 7400 pounds with afterburn-
ing. For a detailed discussion of the eyelids, see Eyelid
Operation, Section VII.

ENGINE FUEL CONTROL SYSTEM.

Each engine has one gear-type, constant displacement,
engine-driven fuel pump and one fuel control installed
in the accessory section. The maximum output of each
fuel pump is 26 gallons per minute. On Group 25 and
subsequent airplanes, the engine-driven fuel pump in-
corporates two pumping elements. Should one element
fail, the other element will maintain the required fuel
pressure. The fuel control automatically maintains the
quantity of fuel supplied to the engine within a range
that will prevent “rich blow-out” during engine ac-
celeration and "lean die-out” during deceleration, and
bypasses any fuel in excess of that required by throttle
setting, engine speed, and altitude. For engine starting
and controlled acceleration during starting, the fuel is
supplied to the combustion chambers in a wide-angle
spray for ignition. This spray narrows its angle to
distribute the combustion more evenly throughout the
chamber as the engine accelerates. The change in
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spray characteristics is controlied within the nozzle by
a spring-loaded valve which opens another set of ori-
fices in the nozzle jet as fuel pressure builds up in the
nozzle. The fuel conerol also prevents the engine from
overspeeding for a given throttle serting, and main-
1@ins A constant engine speed regardless of changes
in temperatute and altitude. A centrifugal governor
in the fuel control varies the {low of fuel to the nozzles
according ro engine speed and throttle position. (See
figure 1-6.) Refer to Section VII for additional infor-
martion on ¢ngine operation,

Throftles.

Fach of rhe vwo throtiles (figure 1-7) on the pilot’s
fufr conscle mechanically regulates an eagine fuel con-
tend. Markings on the throttle quadrant are CLOSED
amd OPEN. Mechanical stops at the IDLE position pre-
vent retarding the throttle below the idle speed of the
engines (4007, to 42.59% rpm on J35-47; 499/ to 519% rpm
ot J33-35), The throtdes can be retarded past the idle
stops by raising the fingerlifts under the throttle knobs,
This allows the throtrles o be placed ar CLOSED,
shutting off fuel flow 1w the engines at the engine
fuel sontrol. On Group 75 airplanes a throttle-actuat-
ed swirtch closes 2 shutoff valve in the fuel line from
the main tank when the throttle is moved o CLOSED.,
Each throttle fingerlift connects to an afrerburner
demand switch that will stare afterburning on the
corvesponding engine when the throttle is berween
the 90% and 1008% rpm range. Afterburning is stopped
by retarding the throttle below the 909% position, or
by depressing the fingerlift when the throttle is in
the 90797 ro 1009 rpm range. The right throttle knob
houses a press-to-talk microphone burton.

Theottle Friction lLever.

A throttle friction lever (figure 1.7 i5 provided on the
throttle guadrant outhoard of the throttles. When the
lever 1s moved toward INCREASE or DECRFEASE, re-
sistance to throwie movement will increase or decrease
accordingly.

ENGINE COCLING AND AIR INDUCTION SYSTEM.

Enpine cooling and inductiva air enters through an
air intake at the front of cach engine. On the ground
and during takeoff, additional induction air s drawn
through four intake doors on the outboard side of the
enging forward door, and then through a door on the
engine transition duct. ‘The combustion sections of the
epgine compartment and the railpipe ate cooled by ram
air suppiied through an alr scoop on the lower forward
icction of the engine’s No, 3 and No. 4 doors. Retract-
able screens i the engine aiv intakes normally extend
and retract with the fanding gear, bur under cermin
conditions they can be operated during flight, For addi-
thonal informarion on engine screens. see Section IV,
Cha Group 10 and subsequent airplanes, vortex genera.
rors, i the form of twe small aie.directing vanes, are
snsralied approxiumately 49 inches forward of each en-
gine cir inwake duct, The effect of these vanes & to

Section 1

prevent the intermittent separation of aitflow through
the engine traasition duct and the resultant poise and
vibration which would occur ar high airspeed and low
rpm.

STARTING AND IGNITION SYSTEM.

Power for starting is supplied by external power unirts
connected to the power receptacles on the right air in-
take duct. Only one engine can be started at a time,
because actuating one starter-generator hreaks the J-¢
power circuit to the other engine’s starter and ignition
system. When a starter switch is actuated, the ignition
system is energized and the starter-generator cranks the
engine. After che throttle is opened and combustion
is sclf-sustaining, the starting and ignition circuits
automatically disconnect when the electrical load
drawn by the starter-generator drops o 200 amperes:
this should occur at an engine speed of approximazely
26% rpm. Then the swarter-generator functions as a
28-volt d-c generator. The engine ignition system op-
erates on Li5volt a-c power, The primary {essential)
bus of the single-phuse {power} inverter system sup-
plies current to the ignition wransformers which, in
wurn, send extremely high voltage to the two {gaiter
plugs in each engiae for hoth ground and air starring.
On Groups 1 and 5 airplanes, the spare single-phase
inverter is turned on by the starter switch and supplies
current t¢ the primary bus for ignition duriag ground
starts, regardless of the isverter swicch position. Qu
Group 10 and subsequent airplanes, the single-phase
inverter switch must be placed at MAIN or SPARE
(NORMAL or EMER) before a-c current is availahle
for starting,

Starting and Ignition Switches.

Two starting and ignition swirches (figure 1.12), one
for each engine, are located on the pilot’s right vertical
console, These switches have three positions; START,
NEUTRAL, and STOP. The switches ace spring-
loaded to NEUTRAL. The switches, using 28-volt d-¢
power, control the efectrical circuits to the starter and
to the 115-volr a-c ignition system. When a switch iy
at NEUTRAL, starting and ignition circuits are open,
Placing a starter switch momentarily at §TART en-
ergizes the starter and completes the circuit to the
igniter pilugs. When the load drawn by the starter
draps to 200 ampetes, the starting and ignition circaits
automatically disconnect; this should occur a2 un en-
gine speed of approximately 26% rpm, Placing the
switch momentacily ar S5T0OP will deenergize the
starter and dgnitton ciecwirs, Group 75 airplanes o
compliance with T.0. 18-80.611 are modified o forer
lock the starrer controd circunit with the fuel selector
switches, making it impossible 1o start an engioe with
its fuel selector in the PUMPS OUF positios, This
modificazion prevents losy of afrerburner power during
takeoff; however, this modification will have up effect
on loss of afrerburner power dus to system malfuncdon
or PUMPS OTF fuet selecror switch settings made after
starting engines,

-3
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RADAR OBSERVER'S 9
EJECTION SEAT

RADIO COMPASS ¢
SENSE ANTENNA

RADIO COMPASS ¢
LOOP ANTENNA

IFF ANTENNA (GROUP 35 AND
SUBSEQUENT AIRPLANES)

PILOT'S EJECTION ¢
SEAT

LOCALIZER ANTENNA ¢

GLIDE-PATH ANTENNA o——

PYLOMN FUEL TAMNKS
(EACH SIDE)

EJECTION NOTIFICATION SWITCH ®—
(SOME AIRPLANES)

CIRCUIT BREAKER PANELS &

VORTEX GENERATORS (EACH SIDE)
(GROUP 10 AND SUBSEQUENT

AIRPLANES) ENGINE

MARKER BEACON ANTENNA (EACH SIDE)

LANDING-TAX| LIGHT
(ON AIRPLANES EQUIPPED WITH NOSEWHEEL STEERING)

PITOT TUBE
(AIR SPEED)

BATTERY @

TAXI LIGHT &
[ON AIRPLANES NOT EQUIPPED WITH NOSEWHEEL STEERING)

EXTERNAL POWER RECEPTACLES e

IFF ANTENNA o

GROUPS 1 THROUGH 25 AIRPLANES

GENERAL

D-6(1)

Figure 1-3.
1-4



T.0. 1F-89D-1 Section |

COMMAND RADIO ANTENMNA

POSITION LIGHI ¢
OXYGEN BOTTLES ¢

REFRIGERATION UNIT

MISCELLANEOUS
PARTS STOWAGE

RADIO AND
ELECTRICAL
EQUIPMENT

POSITION LIGHTS

POSITION LIGHT (EACH SIDE)

AFT FUSELAGE COOLING DUCT (EACH SIDE)
(GROUP 35 AND SUBSEQUENT AIRPLANES)

— 2 AUTOPILOT EQUIPMENT
( (GROUP 35 AND SUBSEQUENT AIRPLANES)

POSITION LIGHT
(EACH SIDE)

= ROCKET POD (EACH SIDE)

+ PITOT TUBE FOR FORCE
BELLOWS (TYPICAL)

® EXTERNAL POWER RECEPTACLES

* |FF ANTENNA (GROUPS 1 THROUGH 30 AIRPLANES)

GROUP 30 AND SUBSEQUENT AIRPLANES

ARRANGEMENT



Section }

MAIN DIFFERENCES TABLE

L
-]
F
<
a
o
L

by

Groyp 30 gnd.

. EXTERNAL
POWER RECEPTACLES

subsequent oirplanes

Group 33 and
subsequent airplones

AUTOPILOT

T.0. 1F-89D-1

ALL AIRPLANES

SINGLE-POINY
FUELING

Figure 1-4,

and

subsaquent virplanes

ROCKETS

LB
i

WING TIP
CONFIGURATION
PYLON TANKS




T.0. 1F-89D-1

Altitude Start and Starter Test Switches.

Two altitude start and starter test switches (figure
1-18), one for each engine, are located on the aft mis-
cellaneous control panel above the pilot’s left console,
These switches are used for supplying ignition during
air starts and for turning the engine over with the
starter without ignition. The switches have three po-
sitions: TEST, NEUTRAL, and START; and they are
spring-loaded to NEUTRAL. The switches, using 28-
volt d-c power, control separate electrical circuits to
the 115-volt a-c ignition system and the 28-volt d-c
starter. When a switch is at NEUTRAL, starting and
ignition circuits are open. When an air start is requir-
ed, placing the switch momentarily at START will
supply ignition to the windmilling engine for 120 sec-
onds through a time-delay unit. When the switch is
held at TEST (for ground operation only), the starter
will turn the engine over without ignition.

Emergency-Normal Starting Power Switch,

An unguarded emergency starting power switch (fig-
ure 1-12) with ON and OFF positions on Groups 1
through 25 airplanes, or a guarded switch with
EMER and NORMAL positions on Group 30 and sub-
sequent airplanes, is located on the pilot’s right vertical
console. This switch connects the 28-volt d-c primary
bus to the starter bus for emergency starting when
limited external power is available. When only one
28-volt d-c external power source is available (of at
least 1000-amp rating), the one lead may be plugged
into the lower d-c receptacle (with the battery switch
at OFF) and the starting power switch placed at ON (or

Section |

EMER). The engine then can be started with the starter
switches. When the starting power switch is at OFF
(or NORMAL), the starter bus is disconnected from
the 28-volt d-c primary bus.

CAUTION

Lo s o a s

For emergency starts, the 28-volt d-c generator
switches must be at OFF. This is to prevent
the left gencrator from overloading during
the right engine start,

Note

This airplane cannot be started on the bat-
tery. External power is required,

EXHAUST GAS TEMPERATURE GAGES.

Two exhaust gas temperature gages (figure 1-8) indi-
cating exhaust temperatures in degrees centigrade, are
located on the pilot’s instrument panel. The gages
operate from thermocouples located in each engine ex-
haust cone. When the dissimilar metals of the thermo-
couple in the exhaust cone are heated, an electromo-
tive force (independent of the airplane’s electrical sys-
tem) is created and gives a reading on the gages. The
pilot has no direct control for regulating the exhaust
gas temperatures; however, limited control for these
temperatures can be indirectly achieved by changing
the throttle settings.

Figure 1-5.

1-7
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ENEINE FIIEI. CIINTRIII. SYSTEM

I.EFT ENGINE — (Typical)

NORMAL FUEL FLOW
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COMPRESSOR AIR
ALCOHOL ~ FILTER DE-ICE
ELECTRICAL ACTUATION
MECHANICAL ACTUATION
CHECK VALVE
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Figure 1-6.

NOZZLES

30 AIRPLANES)

FUEL FLOWMETER
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# FUEL PRESSURE GAGE
(GROUPS 1 THROUGH 30
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FRICTION LEVER

THROTTLES

FINGERLIFTS

RADIO MIKE
BUTTON

b-10

Figure 1-7.

TACHOMETERS.

Two tachometers (figure 1-8), indicating engine speed
in percent of maximum rpm, are located on the pilot’s
instrument panel. A tachometer generator is installed
on the accessory section of each engine. The electrical
power it produces for tachometer readings is propor-
tional to engine rpm. On this airplane, 100% engine
speed is 8000 rpm.

QIL PRESSURE GAGES.

Two oil pressure gages (figure 1-8), one for each en-
gine, are located on the pilot’s instrument panel and
indicate oil pressure in pounds per square inch. The
gages are operated by 115-volt ac from either the main
or single-phase inverter system.

FUEL FLOWMETER INDICATORS.

The fuel flowmeter indicators (figure 1-8) register the
rate that fuel (any grade or weight) is being consumed
by the engines (exclusive of afterburners) in pounds
per hour. Groups 1 through 30 airplanes are provided
with a single indicator located on the pilot’s instru-
ment panel; this indicator shows the rate of fuel con-
sumption for both engines. Group 35 and subsequent
airplanes are provided with two indicators (figure 1-8),
one for each engine. These indicators are located on
the pilot’s instrument panel in the space formerly
occupied by the fuel pressure gages. The fuel flowmeter
system depends on 28-volt dc and 115-volt single-phase
ac for operation.

Note

The fuel flowmeter indicators do not indicate
fuel consumed by the afterburners.

-----------------
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On Groups 1 through 30 airplanes, the fuel
flowmeter indicator is inaccurate for high
rates of fuel flow. However, in the cruising
range (3000 to 5000 pounds per hour) the in-
dicator may be relied upon for cruise control.

FUEL PRESSURE GAGES (GROUPS 1 THROUGH 30
AIRPLANES).

Two autosyn-type fuel pressure gages (figure 1-8), one
for each engine, are located on the pilot’s instrument
panel. The gages, calibrated in pounds per square
inch, indicate fuel pressure at the engine fuel mani-
fold. The gages operate on 115-volt single-phase ac.
No fuel pressure gages are provided on Group 35 and
subsequent airplanes, as each engine is provided with a
fuel flowmeter indicator.

ENGINE-DRIVEN FUEL PUMP FAILURE WARNING
LIGHTS (GROUP 25 AND SUBSEQUENT AIRPLANES).

Two 28-volt d-c warning lights (figure 1-9), one for
each engine, are mounted on a bracket extending from
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Figure 1-9 (Sheet 1 of 3 Sheets).
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Figure 1-9 (Sheet 3 of 3 Sheets).
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