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SECTION I

DESCRIPTION

1. General Description.

a. The modela L-ljAand L-L4B Alrplanes, man-
uffctured by Plper Aireraft Corporatlon, Lock
Haven ga., under contraet W535 ac-2L952 and
nc-ﬁﬂi;’ are liﬁht monoplanes withhigh wings,
externally strut-braced, with no wing flaps.
The L-ljB1s similar to the L-LA, except that no
radlo or electrical equipment is Installed.
Provision ismade, however, for aportable radio.
The fuselage is a welded stesl tubular frame-
worlk, fabric-skinned. It isprovidedwith seats
for two crew members in tandem. The landing
gear is of the fixed split-vee type, conslsting
of individuslly sprang wheels on which are
mounted low pressure &.00-x l-inchtires. The
stearable tailwheel iz meounted on steel spring
leaves, Tta so0lid rubber tire 13 &6 x 2.00
inches, The cockpit enclosure iz coveraed with
transparent sheets on the top and sides, from
the windshleld to a polnt approximately thirty
inches aft of the wing trailing edge. (See
figures 1, 2, 3,and l.)
of these afirplanes ia making short-range ra-
connaissance trips and acting as liaison agents
for the use of ground commanders.

b. The airplanes are powered by one Conti-
nental A65-8 (AAF designation 0-170-3) engine
{See ligure 5.) They

mounted in the nosze.
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are air cooled, with four herlzontally opposed
¢ylinders and overhead walves., The normal
horsaspower rating at sea lavel 1s 65 and the
rpm 25%00. The lubricant is admitted to the
aump through the o1l f1ller ¢ap on the right
side of the engline hehind the eylinders (figure
S). The fuel tank, witha capacity of 12 U.5.
zallons (10 Imperial gallons), is located in
the fuselage just behind the fire wall. The
fuel iz admitted to the tank throupgh the fuel
tank cap just ahead of the windshield an the
cutside. Attached teo and penetrating the cap
iz the fuel gage. It is of the float type,
not calibrated, the extended end showing the
proportion of Muel supply remaining. The pllot
can readily observe the gage from the cockpit
through the windshield (flgure 5).

¢. The propeller is directly driven, having
two fixed-pitch wooden blades. It has a di-
ameter of 6 feet and a ground clearance of 1 foot
and 2-1/2 inches in level flight position.

2. FPlight Perszonnel.

The cockpit provides twoe seats in tandem,
with each person having a complete set of con-
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Figure 5% - Top, 8ide,
and Front Viewa of the Model L-LA
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Figure Iy = Top, Side,
and Front Views of the Model L-LE
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Engine of the Model L-LjA or

I-}B

trols, The instrument panel 1s
that the inastruments are visible from eithar
geat and vislbllity iz very good from aither
front or rear seat in a [light or landing atti-
tude, The rear seat is sc placed that cceupant
can face forward (operating airplane) or aft
{obaerving), This altermative iz determined
before [light is started. There 13 a placard
in the airplane giving directions for removing

50 arranged

stick for aft position. The cushion is ra-
arranged for this alternative.
3+ Interior of the Cockpit.

(See figures 6

8. The Emergency Egquipment,
and (.} - Looking through the door inte

the ecockplt between the front and back seats,
clipped to the floor ls the one U.5. quart
(0.2 Imperial auart), carbon tetrachlorlde,

Figure & -
Emergency Equlpment on the

Model L-ha

No. 01-1L0DA-1

hand fire extinguisher, easily removed with a
quick upward movement after releasing safety
cateh. The first aid kit is located in the
upholstery pocket -in the back of the front
seat. PBack-type parachutes maybe worn in the
front and rear seats by removing the seat-back
cushiona. 1Incasze exit ianot possible through
the door, the amall window on the left side,
which slides down, may be used.

b. The Instrument Panel.- {See figures & and
5.) - This panel, located in front of the
pllot, contains a battery conditieon indlcator
(model L-ljA only), tachometer, alr-speed in-
dicator, compags, deviatlon card, altimeter,
0ll temperature and oil pressure gages, primer
knob, and cabin heater lmob. An ailr heater
muff surrounds the exhaust silencer and iz used
to furnishwarmair to the cabin. Ventilation
1z accomplished by adjustment of the slkiding
window on the left side.

Flgure T -
Emergency Equipment on the Model L=LB

. The Right 31de. (See figure 10.) - The
only control on the right side of the cockpit
la the carburetor air heater. It is recessed
near the deor. Pushing forward applles the
heat. When the control is fully forward, the
heater 1ia at 1ts maximum. A wvalve in the air
box below the carburetor permits taking heated
alr from the exhaust manifold shroud into the
carburetor. The use of the carburetor pre-
heater 1z necessary to prevent chilling or to
ramove the ice formation in the carburetor and
around the throttle valve, but causes loss of
power and therefore should be used only when
necegsary. PFull back the control as far aa
possible in order to shut off the heater com-
pletely.

d. The Upper Left Side. (See figures 11 and
12.) = On the model L-ljA the upper left

side bears the antenna entrance fairlead, the
antenna reel, the remote control panel for the
trapsmitter, the radio recelver, and the ig-
nition switch. The swltech, acceasible From
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both seats, permlts the use of either magneto
separately, or both together., On the model
L=;B the only control on the upper left side
is the fignition awiteh.

e, The Lower Left Side. (See figure 13,) - The
throttles are dual guadrant levers along the
window ledge. The fuel shut-off controel 1is
recessed. Push forward for "ON" and pull back-
ward for "OFF,"™ It operates the fuel shut-off
cock directly beneath the gas tank. The stabi-
lizer adjustment control, bymeans of A& cranking
action, c¢auses a worm gear in the stabilizer
aszembly to raise or lower the leading edge of
the herizontal stabilizer, correcting for vari-
ouz flizght or load conditions. A visual in-
dicator buttoen above the crank is provided
which shows the position of the stabilizer.

. The Qbserver's Desk. (See figures 1l and
1%.)] = The desk 1s aft in the cockpit.
The observer has wisibility above and on all

Figure & -
Inztrument Panel on the Model L-lia

sides, On the desk is the radioc tranamitter
and two cerds, the operating instructions and
the tuning chart (model I-LA only). Along the
edge are the control stick clips which furnish
stowage for the rear stick when removed for aft
observation. Underneath the desk along the
right slde i3z the map rack. On the ceiling is
'-:‘m__al ;;nrtﬂble radic lead-in bushing {model L-LB
an 'jl' =

£+ The Floor. (See figura 16.)

(1) Conventlcnal dusl rudder pedals which
operate the rudder are fairlysimple. See that
rudder pedal return springs &are ocperating-to
bring the pedal back in poalition when foot pres-
sure ls relinguished. The dual brake pedals
are ol the heel type, located beneath the rud-
der pedala. Theyare individually actuated and
of the hydraulie type. FPressure applied by
the pilot impedes or stays the turning motion
of the wheela. (8ee figures 16, 17, and 20.)
The pedals are mounted on abearing shaft which
is located under the floer. ({(See Cigpurs 20.)
Fressure on the pedal fis tranamitted through

01-10DA-1

Firure 9 =
Instrument Panel on the Model L-LB

a push rod to a master eylinder filled with
oil. This 1is comnected to the brake drum by
a copper tube.,

(2) The metal battery box iz located on
the Cloor just aft of the fire wall (model L-
LA only). Thebatteryis provided with master
fuses and spares. The conventional dual con-
trel sticks operate the elevators and ailerons,
ATt of the Iront seat toe the right of the torque
tube is located the switch box (model L-lA
only)] containing the master and generator
swlitchea. (See figures 6and 16.) These con-
trols have no relation to the power plant.
Aft of the front seat to the left of the torque
tube 1s the fire extingulsher. (Sege figures
6, 16, and 17.)

h. The Puel System, (Sea figures &, 9, 13,
and 1&.) = The fuel system 1z composed

of one 12 U.S5. gallon (10 Imperial gallon)
gasoline tank, primer, throttle control, fuel

.
- CARBURETCR AIR
; HEATER COMTROL

%

Filepure 10 - Rirht Side of the
Model L-La or L-LE {Interior of Cockpit)
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shut-off control;, fuel valve, and Ifual
to straliner and thence beo carburstor.
fuel grade of T35 octane minimum,

1. The Lubrieating System. (See figures 5,

&, 4, and 19.)] - The lubrication of the

STARILITER ADJLETINT
TONTEC

power plant is intemal. The only external
features are the oll pressure and oil temper-
ature gages, oil riller, oil filler neck, and
one U.5. gallon (0.8 Imperial gallon) oil tank
Or* Sump.

Figure 11 =
‘ Upper Left Slde of the Model I-LA
(Interior of Cockpit)

INSTICT (e CAOT

CIE TRARSW TTEF

'1"151.11!"$ 1;|4 =

Observer's Desk in the Model L-ljA

Flgure 12 =
‘ Upper Left Side of the Model L=LB
(Interior of Cockpit)

Figpure 15 =
"ﬂbserver’s Desk in the Model L-LB

Pipure 13% =
Lower Left Side of the Models L-JjA
and L-4B (Interier of Gockpit)
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SECTION I

FILOT OPERATING

INSTRUCTIONS

1. Review of Information.

a. The model L-LA and L-4B alrplanesz may be
taken off, flewn, and landed in the mamner of
all conventional airplanes of thiz type. (See
figures 1 and 2.) The flying characteristies
1f the alrpplanes are nommal in all respects,
there being no speclal features incorporated
that would require special attention.

b. Having an over-all span of 1'55 feet 2-1/2
inches over-all length of 22 feet l~1/2 inches,
over-all height at rest 6 feet B inches, wing
loading of 6.5 pounds per square feet, and
power leoading of 17.8h pounds per horsepower,
the I-liA and IL-LB are in the category of so-
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Figure 16 -
Cockpit Floor in the HModel L=lja

called "light airplanes." (3ee figures 3 and
li.) As such they present some problems to the
pilotwho is familiaronly with heavier and more
powarful afrcraft. The stalling speed fully
lpaded is %% mph, and the gliding ratlo of nine
to one indicates.that the airplanes have a [lat,
slow glide. Care should be exercised by the
pilet unfamiliar with this type of airplane,
since the slow landing speed and glide may

easily deceive a pilot accustomed tomach more
apeed,

¢. The empty model L-LA airplane welghs aboub
TU0 pounds, and with fuel and oil, 520 pounds.
The model L-4B weighs 693 pounds empty and 773
pounds with fuel and oil. The grosas weight 1=
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Figure 17T -
Cockplt Floor in the Hodel L-LE
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Flpare 18 - Fuel Syztem
in the Models L-LA and I-=lB
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1160 pounds with a useful load of 340 pounda
({model L-LA) or 387 pounds (model L-LB) for
crew, parachute,baggage, and observation eguip=
ment., (Ses figure 21 and the Weight and Balance
Charts,) The 12 7.8. gallon (10 Imperisl gal-
lon) fuel tank represents the main feature of
varisble loasd. In case of sole flying the
rear gzeat ls used. BEe sure to hook the unused
salfety belt. The centerof gravity limits for
both take-offl and landing are 16.8 to 36 per-
cent of the mean aerodynamic chord.

d. The airplanes are not provided with lighta
and are not intended for night-flying.

&, With T5% mph cruising speed and 12 U.S3.
gallons {10 Imperial gallona) of fuel, the
erulsing range 1s 206 miles.

2. Entering the Cockpit.

Entrance to the cockplit iz made from behind,
under the right wing., A step 1z =suspended
from the fuselage in the angle formed with the
wing struts, A large door opens in two sesctions.
The lower section 1s hinged along the lower
adpge and folds down. The upper section is
hinged aleng the upper edge and folds up and
out of the way. If the door iz latched shut,
it i3 necessary to open the windew on the left
gide and reach acrossz the cockpit te unlateh
it.

3. Starting Engine,

a. Be sure the ignltion swlteh is "OPFF."
(SEe figures 11 and 12.)

Ei Set throttle slightly open. (See Tigure
lﬁl

¢. Turnon fuel shut-off control. (See fig-
ure 13.)

d. Turn primer knob slightly to unlock.
(S8e figures 8 and 9.) Pull out and push in
glowly. Repeat three to five times to supply
gas to carburetor.

CAUTION: Overpriming should be awolded
To prevent the danger of washing lubpi-
cating oil from the cylinder walls., The
carburetor. iz safety-wired in the full
rich position. No priming 1s necessary
If the englne is warm.

g. There is no starter. Have the mechanle
turn the engine overby hand five or six timea
with the throttle still slightly open to malke
certain that combustion chambers are free of
excess oll and draw fuel up through the 1idle
system. A sucking nolae should bhe heard in
the carburetor.

CAUTION: FProm mechanic's position stand-
ing in front of the airplane, the pro-
peller rotates counterclockwise. Be sure
chocks are in front of wheels or that
they are otharwlse blocked. There are
no parklng brakea., The mechanic should
be careful to stand firmly at as great
a distance as posalble. If necessaryte

-9 =

01=-100nA=1

usa both hands apply both to same blade.,
D¢ not overgrasp blade. Always treat
propeller as if switch were "ON," sven
when cranking for priming, so that there
will be neo danger of beling hit ®y pro-
peller if it "kiecks" or backfires op
atarts through a mistake.

f. Turn the fgnitien switch to "BOTH."

g+ Start the. engine by pulling propaller
through with a snap.

h. If the englne fails to start, the above
procedure should be repsated.

1. If the engine loads up, the lgnition
switch should be turned off, the throttle fully
opened, and the engine turned backward to un-
load the eylinders.

Js In case of fire, cut off-lgnition and fuel
at onece. A hand fire extinguisher ia located
on the floor of the cockplt behind the front
asat at the lalft, (Sse figures & and T.)

li. Engine Warm-up.

a, As soon as the englne starts to fire, it
is wusually necessary to open the throttle
alightly more to keep the engline running and
towarm it up sufficiently for normal operation.

b. The speed should be maintained between
700 and 900. rpm and the oil pressurs carefully
obzerved. (See figures # and 9.)

c. IT the gage falls to show oll pressure
within 30 szecends aflter atarting, stop the en-
gine immediately and correct the trouble before
continuing operation.

d. The throttle should not be opened wide
until the oil has been warmed to within twenty
degrees of normal oparating temperature, which
is 8 minimum of 120 degrees F (5 degrees ()
and a maximum of 220 degrees F (10l degress CJ}.
{See Specific Engine Flight Chart.)

2. The oll pressure should be 20 pounds per
square inchminimum cruising, 35 maximum cruizs-
ing, an}cl 10 idling. {See Specific Englne Flight
Chart.

f. Continue the warmingup procedurs (700 to
900 rpm) for at least three to five minutes.

E. Emergency take-off may be made aa soon
as engine will take full throttle without misa-
ing.

h, Teat sach magnetc individvually. The en-
gine speed should not drop off more than 50
rpm from dual magnetos.

CAUTION: Do not operate on elther single
magneto for more than thirty seconda at
& time. Prolenged periods of operation
at 1dllng and full throttle while on the
ground should be avoided.

5« Check-off Iiat Before Taxying.
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a. Check for interference of controls.

b. Be sure carburetor air heater is off,
(See figure 10.)

CAUTIQON: Carburetor heat 1s used only
under iecing ornear-icing conditiona and
1z ordinarily unnecessary above 6O de-
greas F (10 degrees GC). It meanz a loss
of approximately 50 rpm.

¢+ Check alrplane leoading and adjust stabi-
lizeraccordingly with crank. ({(3ee figzure 13.)
It may be roadjusted in the air.

d; Hake sure that belt is on; door closed,
and chocks removed.

&. The pllotnewto this alrplane is advised
to sk for a check flight.

6, Taxying Instructions.

a: Increase throttle to put alrplane in motion.

b. After inertia has been overcome, decrease
throttle somewhat .

CAUTION: The tail of the model L-liA or
L-LF iz 1light. Taxylng speed should not
exceed the briskwalk of a person. Past
taxying 13 hazardous and causes unnec-
cessary wear on the mechanlsm.

¢. Since the airplane is provided with indi-
vidually controlled hydraullie brakes and a
staerable tail wheel, it is possible to make
sharp turns by pivoeting on elther wheel. (See
“flgure 20.)

T+ Take-off.

a. The take-off distance in calm ajir, for
full gross weight on hard dry surface to clear
a 50-foot object 13 about 805 feat at zea lavel.
(See Take-off, Climb, and Landing Chart.,)

b. Use full throttle, headed straight into
the wind, with wings lewvel. .

g+ Move stick lorward until tail rises.

d. When flying speed 1s attained, apply back
pressure on stick for take-off.

¢. Relax pressure to gain alr speed of ap-
proximately 55 mph. (See Take-off, Climb, and
Lending Chart.)

CAUTION: This spsed is necessary as a
precaution agalnst engine failure, If
the engine falls at this peint, the air-
plane, being level, can settle for a
forced landing.

8. Climb,

Reapply back preassure on stieck for normal
¢limb, Be sure to maintaln speed of approxi-
mately 55 mph. The initial rate of climb is
50 feet per minute; to 5,000 feet in 1.0y minutes.
(See Take-off, Climb, and Landing Chart,)

Revised l-10-43
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9. Flight Operation.

4. The engine should not be flown for any
great length of time at full throttle {2300
rpm). The most satisfactory service may be
obtained if the engine is cruiszed at a speed
of 100-250 rpm below full throttle 1in level
flight, (See Specific Engine Flight Chart.)
2200 rpm is safe but ia done with certain pen-
altiea attached., The walve life will be ap-
preciably shortensd, asz well as the piston
rine and bearing life., Therewillbe consider-
able sacrifice In gasoline and 0il consumption.

B 2000 is the recommended cruising rpm, using

approximately .27 gph. The crulsung speed,

§ full load, is 70 mph.

b. Should tachometer [figures 8and9) begln
to fall unduly, push on carburator airheater full
(firmure 10}, as apparently the air entering
the carbureteor ls too cool and moist and the
carburator may be icing. The tachometer should
recover to approximately 50 rpm below normal.
Then the carburetor air heater should be pushed
of . If the troubling condition has been &lim-
inated, the rpm wlll rise to normal. If not,
repeat, Itiameore efficlent torun the englne
without the carburetor air heater. Therelare
use only when absolutely necessary.

&. The oil temperature gage should not rise
above 10 degrees ¢ (220 degrees PF). (5ee
figures & and 9 and Specific Engine Flight
Chart.)

d. The oll pressure gage shouwld not fall be-
low 20 pounds. (See figures 8 and 9 and Spe-
¢ific BEnpine Flight Chart.)

CAUTTION: If c. and/or d. ceeur, a landing
should be made withou¥ delay.

10, General Flying Characteristics.

a. The airplane is designed for observation,
commumication, and lialzson purposes and should
be maneuvered accordingly.

b, The stabllizer (figure 13) maybe adjusted
for load changes,; thus maintaining trim through- .
out the {light.

¢. The following maneuvers may be satisfac-
torily performed by a pilot experienced with
the airplane:

(1) Alleron or slow roll

{2) Chandelle

{3) Half roll or aplit 3

() ITmmelman turn

£) Loop

(6) Normal spin

{7} Normal stall

(2} Snap roll or horlzontal spin

(9) Vertical bank (not to exceed 70 degrees)

CAUTION: Service ceiling for the L-LA
and L-4B is 11,950 feet.
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11:. Engine Failure During Flight.

a, If the engine loses rpm because of icing,
tha ecarburetor alr heater should be pushed
fully on.

b. If the engine should stop completely, it
may be possible to dive alirplane in order to
start the engine.

¢. Il engine will not start for any cause,
such as exhausted fuel supply, prepare glide
for forced landing. Wlth a glide ratic of nine
to one 1t is prectical to figure a mile for
each thousand feet of elevation until grounding.

12, Stalls.

The full-load stalling speed iz 38 mph. In
stalling there iz a noticeable softening of
aileron eontrel, The alrplane mushes with the
tail low and then the nose drops, but a turn
in either direction can be controlled by the
rudder,

1%. Spins.

For rapid recovery froman involuntary apin,
the following sequence of operations should be
TFollowed:

a. Apply full opposite rudder.
b. Hake one-quarter of a turn.
¢+ Push stick forward.

d. Alternative. - Hecovery may also be ef-
fected by & simultanecus or reverse order of
these operations, but the time or number of
turns requlirsd to recover from the spin is
greater than iIn the former case. Turing re-
covery the controls should be kept in the ex-
treme righting position szince slackening up
results in slower, but still positive, re-
coveries,

1. Diving.

This airplane is not designed for diving but
a steep glide can be taken in case of emer=-
gency. Speed limit is 122 mph. Apply car=-
buretor air heater. Haximum permissible engine
overspeed 1s 2530 rpm.

CAUTION: Do not dive in gusty air, ner
make abrupt pull-outa,

15. Emergency Exit.

In case exlt Is not posslible through the
door, the small window on the left side may
be used.

16. Approach, Landing, and Cross-wind landing.

a. Push on carburstor alr heater, 1f not on.

b. Glide at 60 mph. {See Take-off, Climb,
and Landing Chart,) The slow glide ratio is
nine to one.

= 1Y =
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¢. Head into wind, with throttle slightly
open; &t approximately 600 feet gltitude.

CAUTION: The rpm should not be reduced
to less than B00 to 1000. The throttle
should be left slightly open to prevent
engine from cooling too rapldly.

d. (Optional) Set stabilizer to bring nose
upt

e. When 10 to "1% feet from ground, break
gilde by & slight, ¢continuous back preasure on
stlck.

£. Level erl
g. Ease stick as airplane settles.

h. Close throttle just before landing, engine
idling.

i. Push stick fully back. A three-point
landing may be made at 38 mph. Total distance
from clearing S50-foot objeet to stop 1z about
605 feet. (Sce Take-off, Climb, and Landing
Chart, )

J+ Taxi back to flight line with as little
useé of brakes az possible because of the fact
that vraking requires considerably more throt-
tle and wears the tires excessively.

k. Cross=wind Landing. - Sinee the airplane
iz licht-welpght and has = low wing loading,
it is well to exercise a little extra care in
eross-wind landing. Drop the upwind wing tip
sufficiently to overcome the drift effect,
stopping tuming tendencles caused by this
lowered wing with enough pressure on the op-
posite rudder. Thiz is, ineffect, amild slip.

17. Emergency Take-off if Landing Is Not Com-
pleted,

Since the throttle has been left slightly
open, the engine will be kept "eclear" and ready
for inatant use should full-throttle be needed
‘ti:u‘ecaugse of overshooting or undershooting the

LE‘ -

1%. Stopping of Engine,

&. HNever cut the ignition switeh immediately
after landing, as this tends to cool the en-
glne too rapidly.

b. Cloza fuel supply.

€. Idle engine until the fuel runs out. This
permits an even and slow ecooling of parts.

d. At reasonable intervals the ignition awlitch
should be changed from one magneto system to
the other in order to reduce the temperature
of the aspark plug insulators. 3wltehing from
one set of plugs to the other overcomes the
tendency of the plug insulatorsz to become in-
candescent and to cause prelgnition when the
switeh i= tumed to the YOFF" position. Upen
reaching the flight line the englne should be
allowed to 1idle but a very short time upon the.
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set of plugs other than that used while taxying.
This procedure reduces the tamperature of the
hottest set of plugs beforse the switch 1is
turned off.

e, Az soon as the engine stops, turnoff ipg-
nition switch.

f. Open throttle slowly, in order to reduce
any tendency toward fire hazard due to leakage
of masoline Trom the carburetor,

IMPORTANT: By following the above eool-
ing-olT procedure, the posasibility of
"after-firing" is greatly reduced. The
eylinder walls and plstons are also left
in a well=lubricated condition, because
the o1l on them has cooled and does not
drain off as readily as it does when an
engine 1s stopped while at hlghoperating
temperatures, It isequallyas important
as the warm-up procedurs in starting a
cold engine. The subsequent warm-up is
appreciably shortened and, because of
the plston and cylinder wall lubrication
remaining, the danger of loss of lubri-
cation caused by overpriming is consid-
arably reduced.

19, Check B?foru Leaving the Cockpit.
&. Be sure the followlng are "OFF,"
(1) Fuel
{2} Throttle
{3) Ignition

T. 0. Ha.
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(L} Carbuveter air heater
(5] Cabin heat

(6) Communication equipment (model L-LA

only)
b. Leave cushions and belts in order.

¢. There are no parking brakes. Therefore

arrange for tying down and/or chocking the
wheels.

d. Wote, preparatory to reporting, defects
which developed in alrplane during flight.

20. Mansuvers Prohiblted.

It 13 not a matter of eliminating any par-
ticular maneuvers btut of keeping in mind that
the model L-lA and L-LB are light airplanes
and should not be overtaxed as far as load
factors are concerned. These airplanes are
provided with an excesa of control area in
order to allew more complete handling at low
speeds, thus avolding aceldents. However, this
feature also enables the pllot to overcontrol
at high speeds when performing aercbatics. A
skillful pilot executss all mansuvers amoothly
and avoids high speeds. The air speed should
be kept below 90 mph and for snap rolls below
TO mph. When maneuvering, make the load as
light as posaible. Many stunts can be per=-
formed with safety with a light load which
would be decidedly dangerous with a full load
or overleoad. Do notmalke banks over 70 degrees.,
Do not let the alrplane malte "tail slides.”
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SECTION IIT

FLIGHT QFERATION DATA

This section contains the flight infomation
charts and diagrams of value to the pilot.

These are:

1. Weight and Balance Diagram (figure 21).

2. Welght and Belance Chart.

3. 8pecific Engine Flight Chart.

L. Take-off, Climb, and Landing Chart,

-

T’ 20 A B o l?" Ely 1Y [Ty 00"
T
=
l_
T
[#]
1) ®
DT LN —
HORIZONTAL | VERTICAL
NO. ITEM *E{E“T ARM  AFT | ARM AFT
(LB) DATUM DATUM
I | WiING GrOUP 166 73 86
2 | TAIL eroup 29 236 a2
3 | BoDY gRouP 135 a5 61
4 | ALIGHTING GEAR 65 52 5
5 | POWER PLAMT GROUP 246 I0 62
6 | FIXED EQUIPMENT GROUP a9 70 56
WEIGHT EMPTY 740 60.2 &4

Fipgure 21 = Weight and Balance Diagram
for the Models L-lj& and L-4B

e
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WEIGHT 8 BALANGE CHART

AIRPLANE MODELS BALANCE (C.G) LIMITS
_L-_liA COKDITION PERGENT MAG.
TAKE—-OFF 188,10 36 o
—————————————————— LANDING 1685, 10 36 o
BASIC LOAD ITEMS POUNDS
WEIGHT EMPTY, (INCLUDING ; }
Wood propeller, 2-way radio, electric system, fire extinguisher ) 740
FIXED GUN INSTALLATION ts1: ( X ) _ _ caL. e LB. t Fosgisns (OAL LB. GUN SIGHT. LB
FIXED CANNON INSTALLATION(S!{ X)_ _wmm 18 (R P S LB.
FLEXIBLE GUN INSTALLATION(s): « X)— - _caL. — Le. [ TP Ls.
FLEXIBLE CANNON INSTALLATION(s): ( X ) __ _ wm i Ls. (G ORI |- OB L
EQUIPMENT !~ NAVIGATION X (g PHOTOGRAPHIGC __ X (g oxvGeEN ___X &
PYROTECNICS (FLARES ETG) . K 18
oo Tb. ea. - e
CREW 2 (lzgﬂel INCLUDING PARAGHUTES ) — 30, . L& olLt 4. .useaL=B _mepoaLLy_ 8 | p. 348
TACTICAL WEIGHT: EMPTY (oo 27 sumasy

ALTERNATE LOADING (POUNDS)
ALTERNATE ITEMS MAXIMUM
FUEL
FUEL (6 LB.PER. US. GAL. - 7.2 LB. PER IMPERIAL GALL) _US.GAL. (MR GALL
12 (__10 ) 72 72
IR
_ RO, | | (W, [V | SA— ey

OO (M

i Aol iy
o e e L Lt S - o | e N | S
EXTRA TANK (5) INSTALLATION None
EXTRA OIL (AS REQUIRED — MAXIMUM 1S SHOWN) None o ( ___ s) . o
BOMB INSTALLATION (srt inTernaL ). Le.
¢ DVERTERNAL ot ziib: OR | Y EXTERNAL +eveeoea

M SN s ol
TORPEDO INSTALLATION
None st i
AMMUNITION ! ROS. CAL. _ RDS. _______ CAL.
None fo: RIDB veeisa Mo RDS. MM
PASSENGERS ___ . ____BAGGAGE Max)  HNone g
GROSS WEIGHT

NOTE: 1% M.A ¢. = 0a 61 ingHES 28% BALANGE  (IN PERCENT M A.G.) 1160

_1)+_
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WEIGHT & BALANGE CHART

AIRPLANE MODELS BALAMGCGE (C.G) LIMITS
_ _k-ym LRHPITION PEAGEHT MAG
TAKE-OFF (6.8 o1g 36 o
o LANDING 168910 36 o
BASIGC LOAD ITEMS POUNDS
WEIGHT EMPTY, (iNcLuDiNG : ¥
Wood propeller, fixed antenna, fire extinguisher_ 693
FIXED GUM INSTALLATION s:: [ X ) CAL. — . Ll L Vo o G, — LB, GUM SIGHT . LB,
FIXED GANMON INSTALLATIONISH L X ) _ ww b [ RS LB,
FLEXIBLE &UN INSTALLATION: « Xy — . caL — _ 1m [ i, e | G Li
FLEXIBLE CANMON INSTALLATION 151 ¢ I__i [ || e a—— T | T [ttt o) ) [ e S e T
EQUIPMENT : - MNAVIGATION X Lb PHOTOGRAPHIC X LB OXYGEN ___!__ LB
FYROTECNICS (FLARES ETC) grnctils iy LA
GREW 2 OE!D;EKII%-EIEELNHU FRALCHUTES | — 300 LB oILt | uvscaL.«B33 me gatey B e 395
TAGTICAL WEIGHT EMPTY ica __muaca

ALTERNATE LOADING {PounDS)

ALTERNATE ITEMS BAIMLIM
FUEL
FUEL tevB.PER WS GAL. - T2 LB PER IMPERIAL GALL) W% GAL. (WP GALLY
S | = ] 72 TZ
R Oy
S e s o IR SR P R | T [E| [ hesst St
- N R
¥ S|
A i i : SN | e pu| (ISR V0] | [ —
EXTRA TANE (5 INSTALLATION None
EXTRA OIL (As REQUIRED = MaXimum 15 Snown)  Nome o [ a) | | P—— 4
BOME INSTALLATION sr awtcamar | s LB
{ VEXTERN AL ——ra. OR ( ) ExvERMaL : . LB
= . Mone . - =
TORPEDO INSTALLATION
None : = =t i3
AMMUNITION @ ROE _ ER L e e ey
Hone : s DR dmeaell RDE. — MM
PASSENGERS __  BAGGAGE wax) NORE g
Portable Equipment ) i — it -~ . 47
GROSS WEIGHT
WoTE: 195 & €. s 0. B lincHEs 28% BALAMGE (IN PERCENT M &.C.) 1160
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SECTION IV
OPERATIONAL AWD ELECTRICAL EQUIPHMENT (Model L-lj4 Only}

l. Corunication Equipment and Operation.

8. The Communication Equlpment.

(1) Radio receiver ismounted on the upper
left side of cockpit near wing rook, tilted
for cperator's convenience. (8ee figures 11
and 22.) It containsa jJack forthe headphone.

(2) Transmitter system includes:

{(2) Radiec transmitter which is mounted
ontop ol desk at rear of zockplt. (See Ticures
1, 3, 1L, and 22,) Its fuse protects all radio
equipment.

(b) Transmitter remote contrsl panel,
which 13 mounted on the upper left side of
aockpit aft of the rsceiver. (See ligures 11
and Z2,) Microphone can be plugred into its
jaek or the jack on the transmitter.

{c) Two cards, the transmitter tuning
chart and operating instructions, in holders
fastened on cbserver's desk beside transmitter.
(Bee figure 1k.)

(3) Antenna system includes:

{2) Drag unit, at the top of rudder.
{See ficures 3 and 22.)

(b) Antenna reel, at the upper left side
of cockpit aft of tranamitter remote control
panel, (See figures 1, 11, and 22.)

{¢) Bntrance fair-lead, from reel to ex-
terior of cockpit, (See figures 3, 11, and 22.)

(d) Retractable trailing antenna wire,
from reel to drag unit, with a fully extended
length of 125 feet, (See figures 3, 11, and 22.)

b. Operation.

{1) The above units comprise the complete
aircraft communication installation for com-
munication from the aireraft to ground stations
or to other aireraft. The equipment iz simple
and direct in operation.

(2} When the antenna is resled in, it con-
stltutes a r[ixed antenna. OCrank cloclwise,
in flight only; to play out antenna. Observe
itranamitter tuning chart to determine number
of turns requlired for frequency in use. (See
figure 1l.)

(3} CAUTIONS:

{a) The transpitter mustnot be operated
in a hangar, whlle the airplane 1s being fueled,
or near fuel zupplies.

(b) To avoid the possiblility of the mi-
crophone ¢cord becomlng entangledwith the air-
plane controls, make sure the microphone ia

- 18 =

hung upon the hook when not in actual use.

(c) Be sure that the antenna is clear
of any airplane or structure which might act

as a ground when testing the radio wefore
flicht. 5

(d) Be sure to reel in antenna wire be-
fore landing.

{4) The steps of recommended operation
may be found on the card beside the transmitter,
They are as follows:

[a) Plug headphones and mierophone in re-
spective jacks.

(b} Throwalrplane's masterbattery switeh
to "OHN" position.

(z) Turn receiver on by rotating volume
control clockwise,

(d} Set VAR.-CRYSTAL switch to variable
tuning. Crystal tuning is available only when
crystals are used in receiver.

(e) Tune receiver carefully to desired
signal, The use of CW (telegraph) position
iz veryhelpful in spotting desired aignal when
walting for desired signal to appear.

{f) For O™ reception throw CW=-FPHONE switch
to CW; for phone reception throw CW-PHOVE switeh
to PHOHE.

{(g) To cperate transmitter throw ON-OFF
switeh on elther remote control panel or trans-
mitter to "ON" position. Jewel lights on remote
control panel and transmitter panel should
fflow indicating that transmitter iz on. Re-
ceiver must be on before transmitter can be
turned on.

{h) Allow 30 seconds for filaments to
Warm up.,

(i) Set controls on transmitter and an-
tenna length for desired frequency and selected
operation as Indicated on TUNING CHART.

{j) Press microphone button and talk
directly into front of mlcrophone with lips
Jjust touching mouthpiece.

(k) To turn transmitter off, reverse
above procedure. Recelver and transmitter can
both be turned off bymeansz of receiver volume
control.

(1) Haster battery switch must always be
turnmed off before leaving airplane.

HOTE: Antenna current must always reg-
ister onmeter when transmitting. Failure
to do 50 may be caused by improper ad-
justments, especially with transmitter

ARESTRICTED
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TUNING control being set too sharp {too will show approxinatelwy hall scale il battery
much towards the sumber side ). Always is fully charped.
use antenna lengtih which gives highest ;
reading on meter after other controls ¢, Haster switch ([("OFF" backward and "or"
are sct according te tuning chart. Fer forward) is located to the rlzht in the rear
further information, see instruction of front seat on floor board. ({See flgures
book. 6 and 16.) This switch contrcls the electrical
supply from the battery. It does not control
2. BElectrical Egquipment. the magnetos. Heep "OFF" when radio equipment

13 not in actual use.
4. 3ix=-volt battery, in metal ecase, is lo=

cated on the center of the Tleor Torward of &¢. Generator switchis mount.ud on same brack-
cockpit. [(See figure 16.) et with master switsh. (3ee (tgures b and 16.)
Observe placard ~ountied flocr board along=

b, HNMaster fuses,and spares, 25 amperes, are side junction box.

on the battery ._ax...
HOTICE: Be sure genérator control switch

¢. Battery-condition indicatoris at the ex- reads “{.‘-FF" when operating below cruising
treme left on instrument panel board. (See speed (TOmph) or when standing on ground.
fizure 5.} BSwiteh on generator if inastrument
indicates battery i3 below normal. Switeh off f. Generator, wind driven, 1is located di-
generator il battery 13 above normal. When rectly belew the fuselage on cabane wvee of
opeérating with generator off, the indicator landing gear. (See figures 1 and 3.)

4= DRAG UNIT

ENTRANCE ANTENNA

AVA-120 ANTENMA SYSTEM

AVR-20A RECEIVER

ANTENRA LEAD TO EEEEI?E?

SIDETONE LEAD TC RECEIVER
MI-5884A CABLE

|

Y

L

o 28

GROUND TO
;,EIEEHAFT STRUCTURE

To MASTER _—

SWITCH BOX

H-426868

R ——————
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AFFENDIX T

ABRIDGED UNITED STATES-ERITISH GLOSSARY OF HOMENCLATURE

American

Alreraft

Aircraft, heavier-than=-
air, or aerodyne

Airdrome, air field, or
alrport

Afirplane

Antenna

Battery, storage

Cabane

Garburetdr

Chord

Controls, alr, or cable
controls

ztracte

mom master Zi0S838T0Y

British Eguivalant

Arcraft

Asrodyne

Asrodroms

Aeroplane

Aerial

Accumulator or storage

battery

Cabane or pylon

Carburettor or carburstter

Chord line

Flying controla

T e

Definition

Any welght-carrylng device
deaipgned to be supported
by the air, sither by
buoyancy or by dynamic
action. In Britain used
only as a collective
plural, and in the United
States as either a sin-
gular or & collectlive
plural.

A generic term for air-
craft which derive their
1ift 1n flight chiefly
from aerodynamic forces.

A definite and limited
area of ground or water
intended to be used in
connection with the
arrival, departure, and
servicing of aircraft.

A mechanieally driven
aircraft, heavier than
air; ritted with lixed
wings, and supported by
the dynamic actlon of the
air. HNote: CQCurtias
fAeroplane Division is
correct in the United
States.

A conductor consisting of
a wire or wires supported
in the air for directly
transmittlng or recelving
electric waves,

A battery of leakproofl
dezign which will not
discharge its liquid con-
tents during vioclent
maneuvears.

A pyramidal arrangement
of struta on an airplane,

A mechanical device for
mixing Iiquld fuel and

air in the proper pro-

portions to form a com-
bustible mixture,

The straight line through
the centera of curvature
of the leading and trail-
ing edges of an airfoil
zsection.

The meansz employed to
operate the control sur-
faces,
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american

Course

Course or track

Course made good or true
course

Cowling (cockpit) or
cockpit enclosure

Distance, take-offl

Drift

{to) Dump or jettisen

Efficiency, propeller

Engine

Exit

Field, landing

Filter, screen, or strainer
{o11)

Filter, alir

Flow, streamline

Flying, blind, or instrument
flying

Gage, fuel, or fuel gage

T. 0. No. 01=-140DA=-1

Eritish Eguivalent

Track-angle

Track

True track-angle

Cockpit enclosurse

Take-off run

Drift-angle

{to) Jettisen, slip, or
dump
Het afficlency

Aero-engine

Egress or exit

Landing ground

Filter

Alr cleaner

Streamline motion

Instrument flying

Fusl-contents gauge or
fuel level indicator

. o T

Definition

The direction over the
surface of the earth, with
respect to true north,
that an aircraft is flown,

The projection of the
path of the center of
gravity of an aireraft
onto the earth's surface.

The true directlion the
airecraft bears from the
point of departure.

A removable covering
around and over a cockpit.

The disztance in which an
airplane will finally
break contact with land
or water, starting from
zerc speed.

The angle between the
heading and the track.

To release material from
an aircraft in danger of
being lost or wrecked,.

The ratio of the thrust
power to the input power
of & propeller.

An engine used to provide
the motive power for an
alreraft.

A passage out of a place.

A Tield of auch a size
and nature as to permit
of alrcreft landing and
taking off in safety.

A porous material or a
unit through which engine
oil 1s passed to cleanse
and atrain it.

A porous, usually oil
soaked material through
which air iz passed to
remowve dust and sand.

The steady motlon of =
fluid past an chsatacle
when the paths of all
particles contain neither
abrupt changes In direc-
tien nor closed curves.

The act of flying an air-
craft solely by Instru-
menta.

A gage for indlicating the

guantity of fuel in a
fuel tank.
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Amerlcan

(te) Gall or fret

Gasket

Gasoline, "gas," or
Tuel

Gear, landing, or
undercarriage

Generator

Ground

Head, air speed

Heading

Hood

Interphone

Kerosene or coal oil

(te) Land

Lean

Laft

Length, chord

T. 0. Ho. 01-1L0DA-1

British Equivalent

(to) Fret

Jaint, washer,or
gasket

Fetrol or fuel

(preferable)

Alighting gear; uwnder-
carriage, or chassls

Dynamo

Earth or ground

Pressure head

Course

Bonnet

Intercommunication

Paraffin, kercsenes, or
petroleum

{to) Alight

Wealk

Fort

Cherd or chord length
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Dafinition

To damage or wear Ly an
oscillating motion, as in
the caze of splines.

A sheet or ring of packing
used for pipe jolntz, en-
prine heads, and similar
purpcacs,

A volatile, inflammable,
liguid hydrecarbon mixture
used as a fuel.

The uwnderstructure which
supports the weight of an
aircraft when In contact
with the surface of the
land or water and roduces
the shoclk on landing.

A machline by which mechan=-
ical enerpy 1z chenged in-
to electrlical energy.

The connection made in
sroundine an eleeckbrical
circuib?

An instrument whieh in
combination with a gage
15 ugsed to measure the
speed of an alrcraft
relatlive to the alr. It
usuglly conzists of a
pltot static tube or a
pltot venturl tube.

The angular direction of
the longitudinal axis of
an airecraft with respect
to true north.

Removable metal sovering
over the engine.

A system of communlcation
between different statlons
on the szame alircraft.

An illuminating oll dis-
tilled from petroleum.

To come to the ground or
the surface of the water.

Of a mixture of air and
gasoline wvapor, deficient
in the gasoline wapor.

Sltuated to the laft,
looking in the direction
of motion of an aircraflt.

The length of that part of
the chord which is inter-
cepted by the airfoil
section.
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Amerdcan

(to) Level off

Lift,

Load,

Loop,

Loop,

useful

pay

normal

outside

Haneuverability

Muf'fler

Havigation, air

{No eguivalent)

011, slushing, or slushing
compound

Operator, radioc

Overload

T. 0, No. 01 LL0DA-1

Britiah Eguivalent

{to)] Flatten out

Disposable 1ift

Pay load or commercial
load

Loop

Inverted leop or outside
loop

Maneuverability or
manceuvrability

Silencer

Avigation

Ditehing

Corrosion inhibitor

Wireless opermator

Non=-standard load
or overload

= PRa

Definlition

Te make the [light path
ef an airplane nearly
norizontal btelore making
contact with the earth.

The 1ift available for
carrying fuel and oil,
passengers, cargoe, food

., and drinking water, guns,

ammnition, and bomba.

That part of the uaefyl
load rrom which revenue
ig derived; that 1=,
passengers, maila, and
Ifreight.

A loop starting from
normal Flight and passing
successively through a
climb, inverted flight,
dive, and back to normal
rlight.

A loop starting from normal
flight and passing succes-
ively through & dive, in-
verted flight, climb, and
back to normal Cllght, the
pilot being on the outside
of the {light path.

That quality in an aircraft
which determines the rate
at which its altitude and
direction of flight can be
changed.

A& tube, sometimes contain-
ing baffles, through which
the exhausat gases of an
internal-combustion engine
are passed.

The muldance of craflft
through the air in accord-
ance with Eraviuua caleu=-
lations., "Avigation" haa
been used, but is con-
zidered unnecessary in the
United States.

The forced descent of land
planes at sesa.

A semi-s0lld oil or grease
used as a protective cost-
ing for bright metal sur-
faces,

The operator of a radio
aending and recelving set.

A load in exceas of the
permissible flying lead
under the prevalling reg-
ulatlions.
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American

Pan, oil

Panel, center wing, center
of inboard panel, or center
section

Panel, ocutboard

Pin, platon, or wrlst pin

Plug or attachment plug

Plug, spark

{te) Prime

Fropeller

Real

Rib, false, or former rib

Hight

Roll, anap

Funway or landing strip

Set, command

3et, liaison

Socket, plughole, or jack

T. 0. No. 01-150DA-1

British Egquivalent

Crankcase sump

Centre section plana
or centre section

Outer plane
Gudgeon pin or piston

pin

Plug

Sparking plug

{ta) Prime or dope

Alrscrew l[obsolaete),
propellor, or propeller

Winch or reel

Hose rib

Starboard

Flick roll
Runway

Pilot controller set

General purpose setb

Socket

= Bl e

Definition

That portion of the crank-
case in which lubricating
0ll i=s collected and led
to the oil-pumping syatem.
Refers usually to in-line
engines.

The central unit of a wing
surface.

The outer unit of & wing
surface.

A round shaft used in the
pin bearing comnection
batween the piston and
cormecting rod.

A removable male fitting
for making electrical con=-
nections by insertion in
& receptacle or body.

A wnit holding the positiwve
and negative electrodes
which form the apark gap

in a combustion chamber,

To operate a pump which
squlrts raw gasoline into
the intake passages or
e¥lindara to lacilitate
starting.

A power=driven bladed screw
designed to produce thrust
by 1ts rotation in air.

A deviee for winding in an
antenna, cord, or rope.

A rib between the I'ront
spar and leading edge of
an airfoil.

Situated to the right,
looking in the direction of
metion of an aireraft.

A rapidly executed roll.

An orientated path within
the affective landing area
aleng which aircraft arrive
and depart.

A radic set tuned to a
fixed frequency of the
command base.

A peneral purposze radio
sanding and receiving set.

A Fixed female fitting for
making electrical connec-
tienz by the insertion of

a plug.
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American

Sock; wind, or wind cone

Speed, calibrated alr

Speed, critical, or stalling
apeed
Speed,

indicated air (IAS)

Speed, minimum

Speed, rated engine
Spiral

Stabllizer or horizontal
stabllizer

Stabilizor,
tall fin

vertical, or

Stream, slip, or propeller
raae

Surface, aercdynamically

balanced, or balanced surface

Tachometer

Teat, block

Thrust, propeller

T. 0. No. 01-1L0Da-1

Britizh Equivalent

Wind cone, wind szleeve,
or wind sock

Indicated alr speed
{r.5.1.)

Stalling speed

Air speed indicator
reading

Hinimum {lying speed

Haxirmum rpm for con-
tinuous crulzing
Spiral glide

Tail plane

Fin

Slipstream

Balanced surface

Engine aspeed Indicator
(E.5.I.), tachometer,
revolution indicator,
or rev. counter

Test after overhaul

Airscrew thrust (obsolete)
or propellor thrust
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Dalinitlon

A fabric of conical section,
vented at the apex, and
used to determine wind
direction bacause of its
pivot mounting.

The reading of the air
speed indlecator, corrected
for instrumental &and in=
stallation errors.

The lowest speed of an alr-
craft at which contrel can
be maintained.

The reading of the air
speed indicator.

The minimum air speed at
which an alirplane can be
maintained in level flight.

The highest speed of an
engine at which its reli-
ablility has been deter-
mined for continuous per-
formance.

A banked continuous glid-
ing turn.

A flxed surface forming
part of the empennage to
lnerease longltudinal
stability.

A fixed surface approxi-
mately parallel to the
plane of symmetry, affect-
ing the lateral stability
of the motion of an afr-
craft.

The atream of air driven
aft by the propeller.

A control surface in which
the asrodynamic moments
about the hinge are wholly
or partly self-balanced.

An instrument which meas-
uras revolutlons per
minute of an airplane en-
gine.

The test given an alrplane
engine generally after
overhaul but before instal-
lation in the alrplane.

The component parallel to
the propeller axis of the
total air force on the

propeller. Ita symbol
is T.

RESTRICTED



RESTRICTED

American
Tire

Tube

Valve

Yent

Vise or vice

HWazh or walke

Weight, empty, or

dead load

Weight, fixed power plant

Welght, gross,; or full load

Windshield

Wing

Wire, lock, or salebty wire

HWrench

T. 0. No. 01=1L0DA-1

Eritish Egqulvalent

Tyre or tire

Valve

Cock or valve

Vent=pipe

Viece

Wake

Tare weight or tare

Gross dry-welght

Gross welight or all-

up walght

Windscreen

Main plane

Safety wire

Spanner or wrench
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Definition

A pneumatic rubber con=
tainer around the circum-
ference of a wheel which
serves to reduce vibration
snd shock.

A radio electron tube.

Any device by which the
Llow of ligquld or gas may
be started, stopped, op
regulated.

A pipe leading from the
air space in a fuel, oil,
or coolant tank to tha
atmoaphere.

A deviee having two jaws
elozed by a =zcrew to hold
work.

A disturbance in air
produced by the possage

The weight of an aircraft
cemplete in {Mlying order,
but with no crew, fMel,
0il, removable equipment,
or pay load.

Welght of the power plant
and itz accessories,
exclusive of fuel and oil
and their tanks.

The maximum permissible
Tflying weight of an air-
eraft under the prevalling
conditions.

A shield of glaszs or other
transparent material to
protect the pilet from
wind and rain.

The whole or a portion of
the main supporting sur-
facez of an airplane.

A wire used to secure a
small part so that it can-
not loosen.

An instrument for exerting

a twisting load, as in
turning bolts or nuta.
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