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SECTION |
DESCRIPTION

1. AIRPLANE.

a. GENFRAL.—Model numbers PT-13D and IN25-5
are respective designations for the Boeing built Army-
Navy standardized primary trainer. This trainer is an
open cockpit, two-place, biplane specifically designed tw
afford a maximum number of fying hours with a mini-
mum number of maintenance hours,

The fuselage and empennage are constructed from
chrome-molybdenum steel tubing. Wings are of two-
heam wood construction.

The PT-13D/N25-5 is fabric covered with alumi-
num alloy cowling, aluminum alloy fairing and has a
cantilever wheel type landing gear.

Approximate dimensions:

Upper wiug span .. 32 fe 2 in.
Lower wing span . ... 31 fr 2 in.
Owerall length . 25 [t 0 in.

2. POWER PLANT.

a2, DESCRIPTION.—Lycoming Model R-680-17 direct
drive, nine cylinder, air cooled radial engine powers
this trainer. The engine drives an 8-foot, G-inch fixed
pitch steel propeller and is rated (@ 220 bhp @ 2100
rpm (@ sea level.

b. FUEL AND OIL.——Grade 73 octane fuel conform-
ing to Spec. AN-F-23 should be uvsed for this engine.
In an.emergency, fuel of a higher rating may be used.

il used in this engine, should conform o Spec.
AN-VV.0-446, Grade 1120, for summer use and Grade
1100 for winter use.

3. CONTROLS AND OPERATING
EQUIPMENT.

& COCKPIT SEATS—Front and rear cockpit seats
are attached by sliding clamps to two support tubes
clamped to the main fuselage structure. Each seat may
be vertically adjusted, to any one of cleven posidons,
by pulling up on the seat adjustment lever on the lower

Figure 2—Seat Adjusi-
ment Lever

Figure 3—Shoulder Har-
nass Releose Lever

right side of the seat, moving the seat to the desired
position, and releasing the lever. If the locking pin
does not engage the seat should be moved slightly up-
ward or downward uniil the pin snaps into place.

A type B-11 safery belt and an Air Corps type
shoulder harness are installed on each seat, The harness
links slip over and are secured by the safety belt catch
assembly as shown in figure 4. Freedom of movement
is possible for the occupant when the control handle
on the lower left side of the seat is in the aft position.
When the handle is in the forward positon, freedom
of movement is possible until the occupant sits erect
at which time the locking device will snap into place,
imld.ing the occupant in an erect position.

b, ELEVATOR CONTROLS.—The elevator is oper-
ated by inter-connected control sticks, mounted on a
large diameter, chrome-molybdenum steel torque mbe
supported at the front and rear by self-aligning bear-
ings in housings bolted to the bottom fuselage truss.
Each control stick is made from one piece solid or lam-
inated turned hickory mounted in aluminum alloy
sockers. Interconnecting push-pull rubes extend from

Figure 4—Safety Belt Catch Assembly

front to rear stick, from rear stick to an idler located
midway back in the fuselage and from the idler to a
single horn bolted berween the end fitings of the ele-
vator spars. Rubber Lord Bushings are incorporated in
the connection of the rear push-pull wube and the ele-
vator horn to prevent control stick vibration.

¢ AILERON CONTROLS.—The aileron control
system is comprised of interconnected push-pull tubes
attached at their inboard end to a control horn bolred
to the control stick torque tube. The push-pull tubes
extend from the aileron conmtrol horn outhoard to an
idler in the lower wing and to a bellcrank at the
aileron semi-span, The bellcrank and aileron are con-
nected by a short link, Right and left contrels are
entirely independent.

RESTRICTED 1
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d. TRIM TAB CONTROLS.—Trimming of the of the elevators. The tabs are cable operated through
airplane for nose heavy or tail heavy conditions is a drive mechanism located near the front swabilizer
effected with orim tabs located in the trailing edge spar. Tab control handles are locared on the lefr side
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Figure 5—Front Cockpit

1. Fuel Valve Control 6. Compass
2. Ignition Switch 7. Bank and Turn Indicator
3 01l Dilution Switch 8. Compass Correction Card Holder
4. Altimeter 9. Clock
5. Air-speed Indicator (Army) 10, Tachometer
2 RESTRICTED
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Figure 6—Rear Cockpil

1. Ignition Switch 4. Air-Speed Indicator (MNavy)

2. Data Case 5, Compass
3, Aliimeter 6, Tachometer
7. Compass Correction Card Holder
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Battery Junctinn Box

. Instrument Lighe

. Pilot's Swiich Box

. Flight Report Holder

. Head Set Disconnect Jack

. Microphone Disconneet Jack
. Carburetor Air Control
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Figure 8—Front Cockpit, Left Side
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. Safety Belt

. Pilor's Check List

. Tab Control Handle

. Engine Cantrol Unit

. Flight Control Lock Handle
3, Fuel Valve Conteol
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, Interphone Amplifier

. Parking Brake Handle
. Instrument Light

. Fire Extinguisher

. Light Switch Box
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. Safety Belt

Tab Control Handle

. Engine Control Unic

. Fuel Valve Control

10, Flight Conerol Lock Handle

W o

Figure 10—Rear Cockpit, Left Side
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of each cockpit and show
in degrees the tab position
with respect to the ele-
vator, Full tab range of
15 degrees up and 15 de-
grees down is sufficient to
trim the airplane under
all normal load and Aight
conditions, "AFT" move-
ment of the control handle
corrects tail heaviness,

¢. RUDDER CON-
TROLS.—Rudder control
is effected through a system of cables and pulleys, by inter-
connected rudder pedals in each cockpit. Each rudder
pedal can be adjusted to compensate for difference in
pilot’s stature by puoshing the pedal adjustment lever
inboard thus allowing the pedal to move freely. Afrer
the pedal has been moved to the desired locadion, the
lever should be released. Slight movement of the pedal
will allow the locking pin to snap inte position. Both
petials should be zdjusl:ed to the same setting.

Figure 11=Trim Tab
Control

Hydraulic brake controls are incorporated on each
rudder pedal. Right and left brakes may be applied inde-
pendently or simultaneously by exerting toe pressure
to the respective rudder pedals,

Figure 12—Rudder Pedal Adjustment Lever

f. TAIL WHEEL.—A steerable tail wheel is provided
to facilitate taxiing. The rudder Pednls give positive
control over the tail wheel through 30 degrees left and
30 degrees right, beyond these limits a throwour latch
permits the tail wheel to become full swiveling,

The wheel mounts a 10-inch smooth contour tire and
inwrporates an air-oil type shock absorber,

g- FUEL GAGE.—A sight type fuel gage extending
from the underside of the fuel tank is visible from both
front and rear cockpits. Calibrations are in fourths of

RESTRICTED
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tank capacity and may be read accurately only when the
airplane is in level flight. A rear view mirror is provided
for the flight instructor’s convenience.

h. PARKING BRAKE.—A parking brake handle is
locared below the instrument panel on the right side of
each cockpit. To set the parking brakes pull the handle
out, :lpply toe pressure to both rudder pedn]s simulia-
neously, and release the handle. Brakes are refeased by
exerting additional roe-pressure to each rudder pedal.

Figure 14—Parking
Brake Handle

Figure 13—Fuel Gage
and Rear View Mirrer

CAUTION

Parking brakes should never be operated while
in flight.

i. FLIGHT CONTROLS LOCK.—Al flight controls
may be locked by operating the flight control handle
located on the left side of each cockpit. The control han-
dles are so designed and located that operation of rudder
pedals becomes very difficuft when the control handles
are in their “locked™ position, thus eliminating the pos-
sibility of atternpting a take-off with ftight controls lucked,
Each handle is painted red as a further safety precaution.
Flight controls are locked in the following manner:

(1) Aileron controls should be neutralized and che
control stick placed in its forward position.

{2) Right rudder should be applied.

(3) Red handle should be pushed forward and down
to its focked position.

(4) Lefr rudder should be applied until locking pin
snaps into place.

Figure 15—Flight Control Lock Handles, Front and
Rear Cockpits

6 RESTRICTED
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The flight controls are unlocked by pushing down
and forward on the control handle, simultaneously ap-
plving pressure to the left rudder peclal until the handle
is free of the lock, then releasing the handle to return to
its unlocked position,

CAUTION
The control surface lock handle should never
be kicked or operated with the feet; hand opera-
tion wnfy is permissible.

i- ENGINE
CONTROLS.

(1) THROTTLE.—
The throtile control lever
is incorporated in the B-13
engine control unit
mounted on the left side
of each cockpit, Forward
movement of this lever in.
Creases unginu rpm;  aft
movement decreases co-

T

Figure 17—Fuel Vaive
Contro! Handle

Section |
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Figure 18—Carburetor
Air Conirol Lever

WARNING

The carburetor air control should be placed in
“full hot”" position enly when icing conditions

are suspected,

(5) STARTING EQUIPMENT. —Starting equip-

ment consists of a hand operated inertia starter, a starter
clutch control and a primer. The starting equipment con-
trols are mounted on a panel in the left side of the engine
cowling, When starting the engine, the primer handle
should be pushed in, turned to the "ON™ position and nor-
mally pumped four

gine rpin,

{2) CARBURETOR
MIXTURE CONTROL.
—The carburetor mixerure

e T i

cantrol lever is incorpor-
ated in the B-13 engine

Figure 16—Throttle and
Mixture Conirol Unit

" control unir adjacent two
the throttle contral lever. Forward movement of the lever
enriches the mixrure: aft movement leans the mixture.

{3) FUEL VALVE CONTROL.—Fuel flow from
the fuel tank o the engine is controlled by a fuel shut-
off valve. This valve is operated by a control handle
mounted on the left side of each cockpit, directly below
the instrument panel. A dial is provided for each control
handle to indicate open or closed position of the fuel
valve, To insure proper fuel flow the control handle
should be set in che full "ON" position as indicated on
the dial.

(4) CARBURETOR AIR CONTROL—The vol-
ume of heated air to the carburetor is determined by a
ser of burrerfly valves in the carbureror air intake hous-
ing. The burterfly valves arc controlled by a handle
mounted on a bracker artached to the right side of the
main fuselage structure in an easily accessible position
berween the front and rear cockpits. Cold air only is ad.
mitted to the carburetor when the control handle is
placed in its full forward position. Progressive aft move-
ment of the control handle proportionally increases the
volume of heated air and decreases the volume of cold
air. Heated air only is admitted to the carbureror when
the handle is placed in it full aft position. A spring
loaded lfatch is incorporated in the control handle which
locks the handle in any desired position. The handle must
be depressed to move; when released, the handle auto-
matically locks.

strokes; on the last stroke,
the handle should be fully
depressed and turned to
the “OFF" position, The
handcrank should then be
inserted in the startér ex-
tension and turned until
the inertia wheel is fully
energized.

With the inertia
wheel fully energized, the
starter ¢lutch handle
should be pulled and not
released until the engine

Figure 19—Starting
Equipment Controls

fires. This handle, when pulled, engages the starter clutch;
when released, disengages the starter clurch.

Figure 20—{nstrument
Light and Compass Light
Switch

RESTRICTED
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Figure 22—Fue! System Diagram

COLOR CODE L. Primer I¥srriburor & Fuel Shur-off Valve
2, Fue!l Tank Caontrols

Fi H [ - N

ultl Tnn:k Vent Line 3. Fuel Gage 7. Fuel Shutoff Valve
Primer Line AT TPy 4. Fuel Sump 5. Fuel Strainec
Fuel Line B 5, Fuel Outler Strainer 2. Peimer

10, Carburetor
3 RESTRICTED
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Figure 23—0il System Diagram

COLOR CODE

(il Inlet ¥alve ; 1. il Tank
Ol Ohatler Valve s T ! 2. Hopper Tank
Engine Dreacher Line oSy 3. "Y" Dirain
Qil Tank Vent Line .
_I . an L“I ! LR 4. 01l Temperatare Wells
Engine Vent Line D D e i o
il Dilution Fuel Lines 5. (Ol Diludon Solencid Yalve
(Hl Temperature Lines oo 6. Oil Dilution Switch
(hl Pressure Lines s — 7. Engine Gage [lnies
RESTRICTED 9
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&, IGNITION SWITCH.—A four position "off-left-
right-both'" ignition switch control is provided on the
lefc side of cach instrument panel. Magnetos are selected
in the respective order as indicated on the ignition switch
nameplare, (See ﬁgure 5.)

{. FLIGHT REPORT HOLDER.—A wooden type
A2 ﬂighl: report holder with fabric remi.ning lid 1s
mounted on a fuselage cross tube on the right side of
the front cockpit, (See figure 7.)

#wt, INSTRUMENT LIGHTS.—An ultra-violer-fluo-
rescent instrument lamp is mounted on a swinging bracket
arrached ro the upper longeron on the right side of each
cockpit.

A swirch box is mounted on the right side of each
cockpit. The switch box in the front cockpit contains:
an instrument light rheostat switch, battery disconnecr
switch, wing light switch, rail light switch, voltmeter,
and spare J::mps and fuses, The switch box in the rear
cockpit contains an instrument light rheostat switch only.

The instrument lights are turoed "ON" by holding
the rheostat knob in its “START" position. As soon as the
light is illuminated, the knob should be released. Inten-
sicy of light is concrolled with the rheostac knob. Ulera
violer light is obtained by clockwise rotation of the in-
strument light lens. Counterclockwise rotadion of the lens
produces fluorescent light,

#, FUEL SYSTEM.—The PT-13D/N28-5 has a grav-
ity feed rype fuel system including an aluminum alloy
tank, fuel strainer, fuel valve and aluminum alloy fuel
lings. The fuel rank mounted in the upper wing center
section has a 46-gallon capacity with a 1.38-gallon ex-

RESTRICTED
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Jpansion space. Supply lines are attached to each corner
of the fuel tank to insure continuowes fuel Aow in all flight
attitudes. Sumps are provided at the twe aft corners in-
corporating cocks to drain accumulated sediment and
water, The sight type fuel gage extending from the un-
derside of the tank incorporates a drain for dmwing off
collected sediment. (See figure 13.) The fuel strainer is
located at the lowest point in the fuel system just ahead
of the fire wall and is easily accessible for servicing, A
fuel valve controlled by a control unit in either cockpir,
is installed in the fuel line at the fire wall. (See figure
22 for fuel system diagram.)

o, OIL SYSTEM.—The oil system consists of an oil
tank, “Y" drain, oil temperature wells and incorporares
an oil dilation system,

The oil tank is fabricated of aluminum alloy and
has an oil capacity of 4.76 gallons with an addicional
1.6 gallons expansion space. A standpipe sump in the
bottom of the tank prevents sediment in the oil rank
from flowing into the engine. A hopper installed within
the tank in conjunction with the oil dilution system aids
in starting and warm-up of the engine,

The oil dilution system coosists of an oil dilution
solenoid valve with a fuel line extending to the "Y™
drain in the oil-in line of the oil system. The oil dilution
valve is controlled by a toggle switch mounted on the
left side of the instrument panel in the front cnckpit,
Ol dilution should be employed when starting the en-
gine in cold weather, and before stopping the engine
when a cold weather starc is anticipated. See Pilot's Oper-
ating Instructions, section 11, for detail of oil dilution
operations. (See figure 23 for Oil System diagram.)

10 RESTRICTED
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SECTION 11I
PILOT OPERATING INSTRUCTIONS

1. FLIGHT RESTRICTIONS.
Inverted flight.
Inverted spins.
Ouside Joops.
Smap rolls at more than 106 rn[:ll'l {92 knots).
Slow rolls at more than 124 mph (108 knots).

2. CHECK BEFORE ENTERING COCKPIT.

a. Gross weight—2810 pounds,

b, Operating limits (consult flight operation instruc-
rion chares, Appendix I1).

¢. Flight maneuvers. {See maneuvers prohibired.)

d. Flying characteristics. {Operating with other than
normal load, Appendix I1.)

3. CHECK ON ENTERING COCKPIT.
¢, Ignition switch—"QFF."
b. Parking brake—"ON."”
. Controls—"LOCKED."”
. Throttle—"CLOSED."”
. Mixmure conwol—"FULL LEAN.”
. Carburetor air control—"CQLD."”
g. Safery belt—"SECURE."”
b, Shoulder harness—"SECURE.”
i Clock—"Wind and set with operations office time,”

T o®m,OT

jo Altimeter—"Ser with operations office barometric
reading,”
&, Fuel gage—"FULL."

4, FUEL SYSTEM MANAGEMENT.

a, OIL DILUTION SYSTEM.—An oil dilution sys-
tem is installed on the PT-130/N25-5 airplane to facili-
tate cold weather e_,wrting_

When a cold weather start is anticipated, and oil
dilution is desired, the lengths of the dilution periods
should be specified each day by the engineering officer.
They will be based on weather reports and the engi-
neering officer’s judgment for the needs of the engine
in thar particular locality. Oil dilution is more effec
tive at low oil temperatures because of the low rate
of evaporation of the fuel introduced into the oil.
For this reason a shorter dilution period can be used
if the engine is stopped unil the oil cools to 40°C or
S0°C (104°F or 122°F) and then restarted and dilution
uf the oil executed,

When stopping the engine in cold weather, the oil
dilution switch should be in the "ON" position for

approximately 2 to 4 minutes. The general procedure
for diluting the oil before stopping the engine is as
follows;

(1) The engine should be idled ar 500 rpm.

(2) For ground temperatures from 5.0°C to —7°C
(41*F to 19°F) the oil dilution switch should be held in
the "ON" positon for 4 mioures,

(3) For temperatures from —7°C (0 —30°C (19°F
to —22°F) oil should be diluted for a second A-minute
period 15 minutes after the firsc dilution,

{4) For temperatures below —30°C {—22°F) the
oil should be diluted for a third 4-minute period, 15 min-
utes after second dilution.

{5) When diluting the oil, the engine should be
stopped in the normal manner with the oil dilution switch
"ON" uatil the engine stops turning.

CAUTION

While the oil dilution switch is "ON," note

that oil pressure remains normal or has but

a small drop.

WARNING

Excessive dilution may increase the amount of

fluid in the complete lubrication system to a

quantity greater than the capacity of the oil

tank. The excess oil and fuel overflows from the

oil tank into che accessory drive housing and

can easily find its way into the distriburor,

causing hard searting and injury to distributor

parts.
5. ENGINE GROUND OPERATION.
a. REGULAR STARTING AND
WARMING UP PROCEDURE.

(1) Ignition switch—"OFFE."

(2) Fuel supply—"0ON."

(3) Iingine should be Pl.t]led thr(;ugh several revo-
lutions with the throcle closed in order o suck the fuel
mixture into the cylinders and o insure that eylinders are
not partially filled with oil or liquid fuel.

(4) Throwle—"OPEN" approximately half. Re-
tard to three guarters inch open as soon as the engine
SLaris.

{3) Mixwmre conerol—"FULL RICH.”

(6) Carburetor air control—"COLD."”

(7) Primer—"Normally 2 serokes in fairly warm
weather and 4 strokes in cold weather,

CAUTION

Avoid excessive priming as it has a tendency to

wash the oil off the eylinder walls causing scor-

ing of the barrels or seizing of che pistons,

RESTRICTED 1
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(B) Energize starter.

(9) Ignition swirch—"0ON."”

(10) Engage engine starter clutch.

(11) Set throtdle to atrain an indicated engine speed
of from 700 to B0O rpm for watm-up.

CAUTION
If il pressure gage does not register within 30
secands, stop engine.

(12) Begin taxiing when oil temperature is at least
20°C (68°F) with an oil pressure of 50 pounds per square
inch and engine does not misfire when accelerated
rapidly.

NOTE
Oil pressure during warm-up should not exceed
B0 pounds per square inch maximum,

CAUTIOM

Excessive ground operation should be avoided
as engine will become too hot for take-off.

b, FAILURE OF ENGINE TO START.

(1) Excessive priming is probably the most general
cause of difficulty in starting and nfren results in damage
te the engine, Should the engine be overprimed, open the
throttle and pull the engine through backwards several
revolutions with the igniton switch "OFF” to clear the
cylinders of excess fuel.

(2) If the engine does not start the first attempe,
another actempe should be made without additional prim.
lﬂg,

¢, ENGINE AND ACCESSORY GROUND
OPERATION TEST.

(1) After warm-up, as indicated by oil temperature
of 20°C o 70°C (68°F to 158°F), the throele should
be advanced to obtain full ground rpm.

{2) Tese the ignidon by swicching from "BOTH"
to either magnete and back w “"BOTH,” allowing the
engine to pick up loss in cpm. Each magneto should be
tested in the same manner. Speed as indicated by tachom-
eter should not be less than 1550 rpm or decrease more
than 50 rpm when on either magnero.

WARNING

Never exceed [0 seconds on either magneto
when testing.

(3) Oil pressure should be checked for 50 to 75
pounds per square inch.

(4) Qil temperatures should he checked for 2070
o TO5C {(68°F to 1587 ). Maxinmwum temperature is 8570
(185°T).
6. TAXIING INSTRUCTIONS.

4, Unlock flight controls.

b, The airplane should be taxied in zig zag fashion
at a moderate rate of speed. By swinging the nose from
side o side, wisibility directly ahead can be maintained,
thus preventing collision with ground obstacles, The air-
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plane should be taxied slowly in high wind. Brakes should
be applied smoothly while making a turn; free swiveling
of the tail wheel can be accomplished by applying full
rudder in either direction,

7. TAKE-OFF.

a. PREFLIGHT CHECK.,

(1) Flight controls—"UNLOCKED" (up).

{2} Elevator trim tab—"INEUTRAL."”

(3) Mixwre control-—"FULL RICH.”

(4) Carburetor air control—"COLD" (under icing
conditions "HOT™).

(5} Aldmerer, clock and air-speed indicator: check
for proper operation and indication.

{6) Throttle—take off on full throttle.

{7} il pressure—desired 50 to 75 ivounds per
square inch with a minimum of 35 pounds per square
inch.

(8} Oil emperature desired 50°C to 70°C (122°F
tin 158°F) with ahsolute maximum of 85°C (185-T).

{0y If in warm weather the engine has been run-
ning for over 10 minutes continuous ground operacion,
the engine should be shut down and allowed to cool for
5 minures before taking off.

8. ENGIME FAILURE DURING TAKE-OFF.

w, Close throtle.

b. lgnition switch should be turned to "OFF" position.

¢, Nose should be lowered so that the airplane can
maintain a gliding speed of approximately 75 mph (65
knots) su‘a[gh[ ahead., Do not artempt to turn back inco
the feld.

9. FLIGHT.

4. AFTER TAKE-OFF, -When vhstructions are
cleared afrer wke-off, engine speed should he reduced
to cruising rpm, 1785,

NOTE
Maximum cruising rpm, 1840; high speed rpm,
2100
b, CLIMB.— Exq,‘r,-}l!. in oan CIMETEEncy, a c]]'rnbing air

speed of at least 10 to 15 miles (8 to 13 knots) per hour
faster chan best climbing speed of the airplane should
be maintained for sutisfauor}' cuolfﬂg, The climbing air
speed should not be less than 90 miles per hour (76
knots).

e. ENGINE PERFORMANCE—CHECK,—The ¢n-
gine rpm, oil pressure and oil temperature give the most
satisfactory indication of engine performance. 1f che indi-
cators appear irrcgulur, the ungim.- should be throoled
and if the cause cannot be eliminated, a landing should
be made to investgate the trouble

d. USE OF MIXTURE CONTROL,

(1) During rake-off, climb (at or oear maximum
rate), and during high speed level flight, below 3000
feet altmude the mixrure conttol should be maintained
in "FULL RICH" position,

12 RESTRICTED
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{2) All operations above 3000 feet altitude, mix-
ture should be leaned sufficiently to maintain smooth
engine operation and best power,

(3) Cruising operations at or below 70 percent nor-
mal rated power where low specific fuel consumption
is of major importance the mixture may be leaned suffi-
ciently to give a drop of 25 rpm in engine speed.

e. USE OF CARBURETOR AIR CONTROL — The
carburetor air control should be used in the following
MANNEr;

(1) Carburetor icing occurs when outside tempera-
tures are berween 6°C and 20°C (43°F and G8°F):
thus carburetor heat should be used as required.

(2) When ourside temperatures are below 6°C
(43°F) use of heat is not necessarily required; however,
it is recommended that carburetor heat be used, w pre-
vent the possibility of ice forming in the carburetor ven-
wari and to improve the vaporization and distribution of
fuel to the eylinders,

(3) In warm weather the control should be kept
in the full cold position to permit the engine to develop
maximum power.

WARNING

Watch your tachometer. If the rpm is drop-

ping even though the temperature is outside

the specified limits, the probable cause is car-

buretor icing.

f- USE OF THROTTLE.

(1) After such maneuvers as a stall or spin, the
engine should be cleared by opening the throttle. In a
long glide the throcde should be opened ar least every
250 feer of lost altitude or about every 20 seconds. A
throtle between one-third and one-half open clears the
spark plugs and develops sufficient heat to prevent over-
cooling of the engine.

10. CLIMB.
Initial rate of climb—710 feet per minute at sea level.

17. GENERAL FLYING CHARACTERISTICS.

a. Normally loaded, the airplane is stable abour all
AXES.

b, Longitudinal control can be effected with trim
tabs.

12. MANEUYERS PROHIBITED.
a. Inverted fight.
b, Inverted spins,
& Ourside loops.
d. Snap rolls at more chan 106 mph (92 knots).
e. Slow rolls ar more than 124 mph (108 knots).

Section I
Paragraphs 9-19

WARNING _
Do not exceed an indicated air speed of 186
mph (163 knots).
13. STALLS,
#. The airplane scalls ac 55 mph (48 knots) with
normal load,
b, The airplane stalls with power on at approximately
51 mph (44 knots).
14. SPINS.

Spin characteristics are normal,

15. DIVING.

. Do not exceed a diving speed of 186 mph (163
knots) fndicated air speed.

b, Maximum allowable diving rpm—2520.

156. APPROACH AND LANDING,
a, Preparatory to landing, controls should be set in
the fol!nwing manmner:
(1} The mixwure control—"FULL RICH."
{2) Care should be excrcised to prevent overcool-
ing of the engine during long glides.
(3) Adirplane should aormally be rimmed slightly
tail heavy,
b, Avoid cross wind landings when possible.
¢, To take off when landing is not completed, the
airplane should be leveled off straight ahead and flying
speed regained before the climb is started.

17. STOPPING ENGINE.

a. Gradually close the chrottle to a normal idling
position.

£, Dilute oil if cold weacher saarc is anticipated. See
“Fuel Management” of this section.

c. "Cur" the ignition switch and the instant the en-
gine stops firing, open the throcle fully,

d. Close fuel supply line shuc-off valve.

CAUTION
Do not arcempr to line up the propeller while
the engine is hot, since movement of che pro-
pc]lc‘r may result in [rjjur}- o personnel,
18. BEFORE LEAYING PILOT'S COCKPIT.

a. Fuel—"OFF.”

b, lgnition swirch-—"OFF.”

¢. Parking brakes—"SET.”

d. Flight controls—"LOCKED."

19. MOCRING.
Mooring eyes are provided underncath each lower
wing panel.

RESTRICTED 13
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Section 1l

Paragraphs 1-2

SECTION
FLIGHT OPERATING DATA

b, Do not exceed a diving speed of 186 mph (163

knots) indicated air speed.

LIMITATIONS.

1. AIR-SPEED

4. Do not exceed an indicated air speed of 186 mph

{163 koots).

2. SPECIFIC ENGINE FLIGHT CHART.
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Sections V-V

SECTION 1V
EMERGENCY OPERATING INSTRUCTIONS

There are no emergency instructions applicable to this
airplane,

SECTION V
OPERATIONAL EQUIPMENT

1. FIRE EXTINGUISHER. airplane through a hinged metal door, locked by a
Sesamee combination lock. Combination for the Sesamee
lock is 000 when the airplane leaves the factory. If a
new combination setting is desired, see instructions in
the Erection and Maintenance Manual of this airplane.

A two pound, type 2TA or type 2TB carbon dioxide
hand fire extinguisher is mounted on the righe side of
the rear cockpit just forward of the seat. The fire extin-
guisher should be operated in the following manner:

a. Open the catrch which attaches the fire extinguisher
in its bracker and remove the fire extinguisher.

%, The horn should be swung into position so that
the discharge will be directed close w the base of the
flame.

Figure 25—Inter-
phone Amplifier

r. The discharge is controlled by the trigger on the
handle, {See ﬁgure 9.)

Z. INTERPHONE SYSTEM.

Two-place, type RC-73 interphone equipment has heen
installed incorporating a BC-709-A interphone amplifier
located forward of the fire extinguisher, This amplifier .
does not incorporate a volume control. Two pairs of
plugs may be inserted into the four jacks on the under
side of the amplifier with microphone plugs in the out-
side jacks and phone plugs in the center jacks. This
amplifier is designed for two sers of microphones and
two head secs, but may be used with a single microphone
and either one or owo head sets. Clips, mounted on the
fuselage structure just aft of the instrument light in the
front cockpic and afc of the fire extinguisher in the

' rear cockpit, secure the head set and microphone jacks
when not in use. A “push-to-ralk” microphone switch,
type SW-210, is mounted on each throtile control han-

' dle, (See figure 16.) Figure 26—
Threat Micre-
3. BAGGAGE COMPARTMENT. phone and Head
The baggage compartment is located just aft of the Sels
rear cockpit and 1s accessible from the left side of the
RESTRICTED 13
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APPENDIX 1
GLOSSARY ©OF NOMENCLATURE-U. §. A.-BRITISH
U 5 A, BRITISIT L1, 5 A,

Alr Controls
Air Field
Airplane, without engine.

CAdrframe

Area, Effective landing ... Lanciing Area

...Flying Controls
~Landing Ground

Left ooene.
Level odf .
Mooring Eves ..
Oleo Strat e

- Port

Baggage ... ~Luggage Owverload T

Bareery, Starage CAccumulator il Tank (Main) ... Service Tank
Carburetor ... ... oo ACarburecter or carburettor Propeller e AdTSCIEW
Ceiling oo Cloud Heighe Righe ... Starboard
Cotter Pin Split Pin Roll, Snap .. Flick Roll

Course .. L Track Angle Shock Cord
Empennage ...l Tail Unit Adr Conrrols o
Engine or Power Plant Avto-Engine Stabilizer: =

Exit . Egress Horizonwal

Fire Wall ...Fice Proof Bulkhead Vertical ... Fin

Gage, Fuel ...

Ground ( Elecerical) ... Barth
Gasoline, "gas," or fuel . Petrol

Huned Crank

Wk

Leun

Fuel Contents Gage or
Tuel Level Indicator

... Hand Srarrer
Interphone .. Inter-communication
Landing Gear _......coooooe Alighting Guar

(=4 =

Tach ornelcr
Take-off distance ...
Truck o
Turn Indicator .
Weight, Empry
Woight, Gross
Windshield ..
Wing .

Lorry

Thare

16
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“lateen out
Picketing Eves
Compression Leg
Non-standard Load

..Shock Absorber Cord
HI)'ing Conttols

. Tail Plane

Engine Speed Indicator
CTake-off run

Dircction Tndicutor
All-up Weight

CWindscreen
.-Main plane
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APPENDIX 11

FLIGHT OPERATING
CURVES AND

1. WEIGHT DISTRIBUTION AND
BALANCE OF THE AIRPLANE.

The purpose of the weight and balance portion of chis
book is to introduce and acquaint the pilor with weight
distribution and its resultant effect on the locadon of
the center of gravity. 1t should be kept in mind that every
airplane, regardless of the type, should be so loaded ar
all times as to keep the center of gravity within certain
recommended limits which are predetermined from calcu-
lations and flight tests. The curves on the following pages
may be used for determining if this airplane is loaded
within recommended limits,

Before considering these curves, the following para-
graphs, which explain the derivation of the basic weight
and corresponding index, should be studied. The basic
weight of this airplane is the weight of the airplane
empty and does not include instruceor, student, gasoline,
oil or special equipment, In order that the smdent may
quickly determine whether the airplane is in proper
balance, the recommended tange of center of gravity gi\'cn
in percent of mean aero-dynamic chord is plotted on a
chart, figure 30. On this same chart is plowed the “Gross
Weight vs. Index Unit.” The index unit is derived from
the following equation:

WA

—1
1000
Where W = Weight (in pounds)
A = Distance from forward
reference line (in inches)
I = Index Unit

The basic weight and index are listed on figure 27.
From the above equation, the curves on figures 29 and
28, “Fuel vs. Index Unit™ and "Oil vs. Index Unit,” were
constructed. If the amount of fuel in the airplane is
known, the corresponding index unit may be found from
figure 29. The corresponding index unit for any quantity
of oil may be found by reference to figure 28. The crew
weight and their respective locations, along with the
location of baggage and its weight, in increments of
ten pounds, are shown on the Balance Diagram, figure
27, with the corresponding Index Unit. By use of the
above mentioned cquation an index may be calculated
for cach item at its specified location. The weight and
index unit for all items to be carried should be tabulated

Appendix Il
Paragraph 1
CHARTS, TABLES,
DIAGRAMS
Pounds

20750
ceeee Z0HL0

Basic Weight (Typical Acrual).
Pilot (Front Cockpit).....
0Qil (4.76 gallons)..... L 357
Fuel (46.0 gallons).. . 2760
Baggage ... e 50,0
Refer to the Balance Diagram, figure 27, for the index
units corresponding to the above listed items. The index
units taken from the diagram and their corresponding
weights should he tabulated as shown below:

Index Weight

Basic Weight......_. 1641 2075.0
Pilot (Front Cockpit). 20.0 200.0
Oil (4.76 gallons)..__..._... 1.8 357
Fuel (46.0 gallons).. . 20.8 276.0
Baggage ... 8.3 50.0
Total Index and
Gross Weight._______ 2150 26367

Refer to figure 30, “Gross Weight vs. Index Unit.”
The “halance point,” which is the intersection of the
“Index Unit” line and the “"Gross Weight” line, falls
within the “Recommended Balance Area” Under chis
loading condition, the airplane is therefore loaded within
recommended limits.

The following example will show the effect on balance
of expended fuel and oil upon the completion of  rypical
ferry flight with oil and fuel, remaining in tanks, as
shown below:

Oil (3.2 gallons)... .. 240
Fuel (3.0 gallons)......... 8.0
All other items remain constant.

The simplest manner for determining balance at the
end of a ferry flight is to deduct expended weight and
corresponding index from the original Gross Weighe and
Index Unit.

Oil expended: 4.8 —32=— L6 gallons

or 12,0 lbs
46,0 — 3.0 — 43.0 gallons
or 258.0 by

Refer wo figure 29, "Fuel vs. Index Unit” for the in-
dex unit corresponding o 258.0 pounds of gasoline.
Refer to figure 28, "Oil vs. Index Unit,” for che index
unit corresponding to 12.0 pounds of oil, The index
units taken from the charts and their corresponding
weights should be tabulated along with Gross Weight
and Index Unir, as shown,

Fuel expended:

and the totals obtained for each. The next step for deter- .“‘"f‘ighﬁ
mining final balance of the airplane is to refer to “Gross Total Tndex and Gross Weight 215.0 a6y
Weight vs. Index Unit,” figure 30, and by use of toral Oil oo 06 12.0
weight and total index unit determined above, check the Fuel (expended).......19.4 258.0
location of the “balance point.” This point should fall Total expended
in the "Recommended Balance Area” of the chart, fuel and oil......... 20.0 270.0
The following example illustrates the use of the charts Resultant Index
and balance diagram, figures 27, 28, 29, and 30. Unit & Gross
A typical loading for ferry purposes will consist of: Weight ... 195.0 2366.7
RESTRICTED 17
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8.76 35.7

4.0 30.0

7.5
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INDEX UNIT

Figure 28-—0il vs. Index Unit
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Paragraphs 1-4

Refer to figure 30, “Gross Weight vs. Index Unic.”
The “balance point” falls within the “recornmended bal-
ance area.”” Under this loading condition, the airplane
is, therefore, loaded within recommended limits.

More advanced types of aircraft conmain removable
armor and fuel tanks, or other removable weight empty
items. For such airplanes, the Weight and Balance section
of the Erection and Maintenance Manual lists the items
in detail, giving Weight and Index Unit for each, This
airplane has no removable equipment; therefore, the
weight data herein is identical to that appearing in the
Erection and Maintenance Manual.

2, AIRPLANE USEFUL LOAD.

Crew (2 at 200 pounds each)..... 400  pounds
Fuel (46.0 gallons) ... 276G
Oil (4.76 gallons).. 35.7

Total Useful Load.... 711.7 pounds

3. TAKE-OFF, CLIMB AND LANDING CHART.

The Take-off, Climb and Landing Chart (figure 31}
is composed of three rables.

# The Take-off Distance Chart lists for various
weights, wind velocities, surface conditions and altitudes,
the approximate nnmber of feet required o take-off and
also the total distance required to clear a fifty foot ob-
stacle. Example: At full gross wcight with slight wind
near sea level, the distance required to take-off from a
sod muoway and clear a fifty foot obstacle such as a power
line, should he uc least 1060 feet, if the cemperature is

near freezing., Assume the temperature on the field is

ninety-two degrees F {92°F) a correction of 30 percent
{92° — 32° — 60°, which is three rwenty-degree in-
crements, thus requiring thirty percent increase in dis-
tance) additional distance will be required, increasing the
ground run, and take-off distance to clear 50 foot object,
to approximately 728 and 1378* re:spcclively. As shown
on the chart, full throcle is used for all take-offs.

b. The landing distance chare lists data similar to the
take-off charrt, except the best indicated air speed for land-
ing approach replaces the head wind column since the
wind velocity is seldom known prior o the landing. It
should be noted that remperature corrections are only
necessary in very hot weather. While it is possible to
take-off or land in distances somewhat shorter than those
shown, it 1s unwise not to take adv:lnrage of the entire
field.

¢. Climb data lists the best indicated air speed, approxi-
marte rate of climb, time and fuel required to reach the
aliude shown for light and heavy rake-off weight. No

RESTRICTED
AN 01-70AC-1

values are listed opposite “ferry” climb since climb at
reduced power is not recommended. In planning a flight
to reach a certain aldtude at a given dme, it is neces-
sary to apply the temperature correction shown,

4. FLIGHT OPERATION INSTRUCTION
CHART.

The Flight Operation Instruction Chart (figure 32)
is included to illustrate the standard form on which
cruising control data is presented. In the upper half
of the chart, typical fuel quantities are listed in the
“fuel” columns. On a line with each fuel quantity, various
ranges are listed in both starute and nautical miles.
Directly below each column of ranges the rpm and
mixture Setti.ug are set forth on a line with the altitude
of flight. Indicated air speed, true air speed and fuel con-
sumptions are listed. The column on the extreme left
shows conditions for high speed cruising. Columns to
the right progressively show increase in range at sacrifice
in speed. The extreme right column lists maximum range
data. Conditions shown on this chart apply when the
gross weight is between 2810 and 2450 pounds as shown
in the title block. Example to illustrate the use of the
flight operation instruction chart:

Assume (A) No head wind. (B) Full load solo
flight (gross weight 2610 pounds). (C) Desired range
300 statute miles plus 25 miles reserve, (D) Flight
altitude G000 feet. Soluton: 300 Plus 25 is 325 miles
required. Total fuel 46 gallons less three gallons,
take-off allowances, leaves 43 gallons available (7§
tau.lr.). Select column II shnwiug 325 stamute miles. In
this column opposite 6000 feet read 1970 rpm, with lean
mixture as indicated. Upon reaching 6000 feer in full
rich, reduce rpm to 1995 by throitle, “establish course
and trim.”" With mixture control “lean out” for 50
rpm drop and carefully “rich up” 25 rpm or to 1970 rpm.
Under these conditions the fuel consumption will be
about 14 gallons per hour and indicated air speed 102
mph. It will be noted that the same range may be ob-
tained at 3000 feet, 1820 rpm, “Full Rich” or at 9000
feet, 1960 rpm, leaned out as explained above whereas
1860 rpm, with lean mixture at 6000 feet in column IIT
will give increased range but with decreased speed. The
maximum range of the PT-13D/IN25.5 is obtained at
sea level with 1660 rpm, and “Full Rich" mixture.

NOTE
On each of the charts red figures have been
entered to indicate values which have not been
verified in flight, All chart values are conser-
vative.,

22 RESTRICTED

© 2002 www.warbirdmanual.com



Appendi

RESTRICTED
AN 01-70AC-1

Hoyy Bujpus] pus quiyny ‘HO-eypl—|g sunBly

Hewk oo qm
QIATIED IHS1d ]
b H
s
H
s g poarpe| - ' SHEwWIN
“TION ONNOUD NI ISYIAINI %OT MOTIY ONY %01 'SV'T HIVOU4Y 2SYIKINI 14,561 1,5C IACRY SIANLYAIIWIL ONNCAO #04 STLON
OCIT | SZST | §601 | 0841 | S¥6 | SBST [ skS | OFTT | 005 | S9LL | SEF _la.: 6% ..u:._ ssk [ 0TI | STF | SSOT | ¥< | SB | 0s¥T
<721 | se61 |ozin | seat | szov | erct | ome | oser | o< | <vei | oer | eatr | szs | sezi | sub | eozi | ebv | szir | ve | sg | osz
e EC R IO LOF ™od TRO S i r T o T | M0 e a R 0f o ‘e ef 1 TIeE e
oHIOES | ATROOL | GMNOR | W0} | meern | avIOL | ONRGHD | WYTROL | OWNORD | WYID 0L | oNnoas IV OL | OHNOES | VI OL | ONAGES | WY QL | ownoes | avaaos | S osmM
L0009 1Y | 4 0OUE AY | WAJI VIS I¥ | 14 000'F 4¥ MW O00E LY | WAN VIS U¥ | 0009 MY | 4 DODE LY | TEADI VIS LV | HOWORddy | [HOUM
LUBddI1S WO LI M a0s A¥G WHIS 13viuns rua a SV Asad

(123¢m1) IDNYLSIO ONIANYT

TINVMOTIY 440-30WL ONY dN-WEVM S3GN1IM1 1304 0 14,06 IA0EY 4,00 HIVE 804 % 01

b 3WNLY u3dwaL HI¥ 3304 2.0 IAOAY 3.01 HIVI BOd %S
T

AWIL GNIEWITD 0354¥13 035WIAINI 110N

STIAOW 3INIONI

STICOW INVIdAIY

! _ i | | YEwOS
¥ + s e S | i }
H ] i 1 Amss
— | 2| 8 |enfoze|ss [ep | 9| 21 eekios (69§ ¥ S s lows g9 ec| ¥ | b | # | 02899 |94 [— |00 25 | L2 | e | 05HE
- - | 1 I
i | AN
_— 6| 10| se|oor|8s (9| 9 _ Bz oot |oor|ge (6| ¥| 5| € |oscley |9z |—|012] 29 |2 _.i_u.u oIsT
‘Wl N 9 _n.ng .v:‘ AWl _ kL] % ECTE ] s SEONN | MdW dit TR Lk} S00M3 | Hawr 1% M N
 E— —_— | - MW/ ] WS i 1
o TS Wol B _.lln.i_-__ !l___t.. wvi 1w | e wona e | S v wom ne | i || vt s T3 Wom an | | W e uh-u __.ﬂno-mﬂ_
| aww 0091 eu (008 s 9009 o E 000s v 5 | #4AL | ssow
WA IIOIYT, [T 36N SNOMSIN ANEId _ Yiva aWIlD _ W F[I303Y] ([0 350 SNOHSSIW LYEWOD
Wdl PPI0IYT [0 HO-TAYL §04 SLWN INEDNT .26 JA0AY 4,00 HOVI 204 % 01 13,0 JA0EY 3,01 HIW3 #04 %01 IINWLSIO ISWININI 'UON
| [ ! _ sk | Lt
| | ! i [T
| sT | £I
| i o L]
9 |2 0s oz | ok | et [ o9 [of s¢ |81 cc | o1 | ss | s1 | ok | oor ot | ¢ o | 18
£IF | S0T SO§ s€1 | oIz 56 [¥14 149 0Lz L oonL | ooz | &4 SEE 511 0%z | sk 061 1] 0f | pe -
£L01 atrs t0L T | £Z€ 00t 0es £9F DB _ 067 (144 oLz 0Ts B1E (144 | £ | S0F LT [ Fa
CLRT SLTT SSTT | 5EH £ig £6% LEFT £16 o001 | 08s 1174 mn...w |nm- £59 006 | OFF | ce9 [(5:31 n.. ) 5
s01 | s€ | sz | &T T3 0z <6 oz 0z | oz T3 01 < 0z ¢ | <1 o of | & | 1t
[i2] 0T 0iF | 820 (314 (141 (741 inT ok | Oel 1434 114 (141 il ot | f£11 §4E 3] L119 i 0I8L
ET5T 0FE QT | DSt sfg | 06E L4TT 6% 0+ | 0fc [ [ D501 | OTE 02 | 0Lf L1314 £ET g1 il |
0997 | 0BPT | 5920 P0EL| SEIT| f8< CRTE | 0DOTT | OEE1 _ £9s | 05901 09% GTRT | 0F9 BOED | 06% | 56 Sif o 0
P ™ T, e 05 | rao [ T3 05 ey k ao 0% | sene | TR0 8 WO
xc-m.«_u,_.u._ -zzq.-__o-nem uuwﬁbb nh._.hee .ﬁ“»ﬂh .!,._.ﬁ.e .ﬁ.u__uou_. _ ﬂu".o._-__ -_.-_-%_qﬂh | munaas | aen o | !.—owu -n-.m__uﬁ_. !ﬂ.ﬁs .r._unn. | gwnoep | vEmooL | munows | MR | BN Ea b
14 000'9 U¥ | 14 OOO'E 1V 13421 VIS IV 14 goo'e 1Y ‘1 GO0'E UV HWAIT WIS LY 14 000'9 1V ‘HO0eKE 1Y | 1331 w3s 1y LHOIM
s ; g = t: = B — piban
AYMNNYE 32¥4408 1405 AWMNAE d4NL-00S AYMNNY 3D2Y4HNS OUYH
— (i) IIMNYLSIA 440-30V L — T
(pzrpacpureag) 1L
— - — *la
L17083-4 F] - ~gIN /AT~ 1d Hle
LUVHD ONIGNVT 7 9WIT) ‘440-INVL sseN/ i

23

RESTRICTED

© 2002 www.warbirdmanual.com



RESTRICTED
AN 01-70AC-1

Appendix Il

HBYD uoInysul vonBIsdQy yb) {—zg sunBiy

YT Y
B TIAL Ui
STLLOMHL T4 “L°a

AIANY LHDTTA WA
RV NI

¥ KOMSATY OF IJIraNs
UV SHANSEA UHH

TEITEIV TNEL UE YL
HNCH 54 1908 A W gD
THOETIL TIDARYA T

DI BYIT 122 FRALLM
HLIM TIIJEHTY M HdW B0 dM peaM noRD MWL
MWW LTV R 080T LY ETIWHIV 5¥IS 28 LT3 OO
TIVE C 40 FDNYAOTIV TVL00 DHIINgIT FAIWY

‘EEITLTND BLMIWNEISH| QN i)
QUEE 8V IVEWOD 7 BAEIETH OMIw 40J TONTROTIY SO

TIAT] WIS 18 qITASEIY JRLEOM TRY T THad 43 TED TR HUM LM BR0HD CET dier 1w THIID WikiRI 7 J30°T9%0 4n-movs E0d TVE £ MOTIY
[T ATINVIE Sion h
leg _— [ I 7
85 196 | | M) BR | 09T | 1Ly 408 _m._: WA OB MEL | s |mTiaE | @ | Ha | =T | ooz
] 1 [LT8f:3 34 Wl 6| 0EET | onoe |
. i | kI gL T 00 | OLBL | D2
] BEIT & "1 Sf 0T | De | o
i [APUFLAL T e 6] 109) k)] T 2A0YE s [ LU |
i ) { oL |
| HIa0g i
i 9057, |
- I — | A000E
% | u |\ | 5 I
. ; i 1 AR . i = awu | wew | B - e | ® | e |
T _...i S |mvr|wWam| e | v Tow sy Waul v i g e P Il R R e B
| B wv | e | | 1 v | FLe jam M
TDAYH WNHIEVR VAV SHILY 340 VAYU INILVIEIO DNLLYHAID | soonmkoo mamixvw
] 1 _ _ *
18 e o | o5 [1) LE Tr 1=
Ll 07 I 6L 1 AL o 201
29 i Y| 157 1ME 922 192 L2 BT
958 e (%] er FIE | z0e P g T wr
I _ Mgy ok 0TIV INDTE 0 fmal b
IVOTLOVH uh:._._inm NLH] L TLMLYLE I¥D TYOLLAYN BLLLYIE
| ENTOe ALY NI F9AVE 21 SEUN WY RIADNYE | BT SEIIN #I¥ NI AONVE
A THid AL i 1L i | | Tana ) |H| ]
B CEf U] a0 aanesasd popnimn Funesg . ]
X3 PIOAR 0] AIEEF0a0E Ji A “paagnl - wd | — & eE _ TN
peerias papsapa; urmjuIE Ljyaang ammEgE: ) PR LIV T T e
2A0[EA EWINeIddE are (' 'y s | ana pEe (H g ) -Iod o] 2 0w - — | i
IR Tad BEO|[RE ' ) SEisE ojjlingyg  pasds £ o0} [Enb= anfea | _ — = — Ffd
¥ 48 aBuel Of sEwAIU] DA A ALTIT'TE i Hew | mimr |wmmen | Reiens| TR | L _
A0 FWENIY poads U . IR 20 : ANISI 0L SNOLEOMMLENY | tvsor | amic |axmamie/sskon | am | ®EE | EuAD
SUND 04T OL (0.1 SRLIWTT THOTEM LIVHD £1-089-Y9 Funwood]  {s)aniong
— (paziparpurg)
SEIN/As1Id

BWALI TV0T TV NUALXH

LYVHD NOILONULSNI NOILYNIdO LHOIT4 |

| (5

PR

Fig. 32—Flight Operation Insirvction Chart
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Appendix i
Paragraphs 1-3

APPENDIX III

FLIGHT OPERATION CHARTS
{For Mavy Use Only)

1. The cruising control curves included in this appendix
are provided for Navy use only. These curves are appli-
cable to the PT-13D/IN28-5 (standardized) airplane only
and should be consulted when planning cruising flights.
2. All curves are drawn for 2810 pounds gross weight
under standard altitude and temperature conditions.
When the airplane is flown at less than gross weight and
under other than standard altitude and temperature con-
ditions, corrections must be made as expl.ained in the
following example:

3. The following typical flight problem will demonstrate
the use of the cruising control curves and tables:

a. Given;
Weight of the airplane for the intended
trip v 2610 Ibs
Desired ground speed.. . 85 knots
Pressure altitude ... S . Go0D”
Reported free air temperarure ar 60007
altitude e, 107 O
Reported relative headwiod at 6000
altieade . 10knots
b. Find:

{1} The fuel consumption in miles per gallon,

(2) The indicated air speed.

{3} The fuel consumption in gallons per hour,

{4) Cruising RPM.

¢, Sofution;

(1) On the "True Air Speed vs. Density Altitude’”
curve, (indicating indicated air speed in knors and fuel
consumption in gal/he) find the standard temperature
at 6000° altitude w be 3° C, Since the acal reported
temperature at 60007 aldwde is 10° € a difference of
77 C above the standard temperature exists. For each
17 C increase in temperature, 110° of altitude must be
added to the pressure altitude to obrain actual density
altitude; thus, 7 > 1107 =770 makes the density altitude
reading 6770’ To make a ground speed of 85 knots with

10 koots relative headwind a true air speed of 95 knots
must be mainrained. On the Weight Correction table
at 2600 pounds find the true air speed nearest 95 knots,
which will be 96 knots found in column three, Since the
airplane requires less power to fly at 2610 pounds, as
indicated by the Weight Correction table, fuel consump-
tion will corrcspond t0 1 koot less than the desired true
air speed. On the "True Air Speed vs. Density Alticude”
curve {indicating miles per gallon) find density altirude
6770" and true air speed 94 (95 — 1) knots which will
give a fuel consumption reading of approximately 7.65
miles per gallon.

(2) Oo the “True Air Speed vs. Density Altitude”
curve (indicating indicated air speed in knots and fuel
consumption in gal/hr} find 6770 density alciude and
95 knots true air speed which will give an indicated air
speed reading of 85 knots. The air-speed indicator in the
airplane has an inherent error of 1 koot slow as shown
on the "Air«Speed Error” table; chus an air-speed indi-
cator reading of 84 knots must be maintained to obtain
the desired 85 knows indicated air speed,

(3) In the Weight Correction table ar 2600 pounds
Gnd the indicated air speed nearest 85 knots, which will
be 85 knots, found in column five. Since che aicplane
requires less power to Hy at 2610 pounds, as is indicated
by the Weight Correction table, fuel consumption will
correspond to 1 koot less than the desired indicated air
speed. Thus on the "Indicated Air Speed vs. Density
Alttude” curve (indicating engine RPM and fuel con-
surllption in g:ll_,-"hl') find 6770 dq-naity altiiude aned 34
(85 — 1) knots indicated air speed which will give a
Auel consumprion reading of approximarely 16 gal/hr.

(4) On the "Indicated Air Speed vs. Density Ald-
tude” curve (indicating cngine RPM and fuel con-
sumption in gal/hr) find 6770" density alritnde and 84
knots indicated air speed which will give a reading of
approxima.tel}-‘ 1930 RPM.
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79 KNOTS L. A. S.-—MAXIMUM RANGE—28Ia LBS

IANLILTY ALISNIA

o

Fo

TRUE AIR SPEED IN KNOTS

Density Altitude findicating Miles/ Gall

Figure 33—True Air Speed vs.
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Figure 34—True Air Spaed vs. Density Altitude (indicating Knots and Gai/Hrl
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Figure 35—Indicated Air Speed vs. Density Altitude (Indicating Gal/Hr and RPM)
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WEIGHT CORRECTION TABLE

THIS TABLE SHOWS THE VARIATION OF AIRSPEED WITH WEIGHT
AT A CONSTANT POWER AND ALTITUDE

102
102
103
103
104
104

TRUE

98
99
29
100
100
100

AIRSPEED AND/OR INDICATED AIRSPEED IN ENOTS

95 90 85 79
95 90 85 80
96 90 86 81
96 91 86 81
96 91 87 82
96 92 87 82

LAS, FOR MAXIMUM
RANGE-ENDURANCE

80

73

Figure 36—Weight Correction Table

" AIRSPEED ERROR

The Indicated Airspeeds on this graph
include the inherent Airspeed Error
of the PT-13D/N2S§-5 Airspeed Meter
installation. They vary from correct

Indicated Airspeeds as follows:

CORRECT TYPE CALIBRATION
KNOTS PT-13D/N255  FOR PLANE
ENOTS NO.
66 65
7 70
31 80
91 90
101 100
12z 110
122 120

Figure 37—Ajr-Speed Error
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