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Revision Release Codes

Nt Preliminary [ssue of POTL isszed October 27,0 1999 after completion of the
FAA girwarthiness inspection

002 [ssved after 3 hours test laght time

{03 lssued on November 16th, 19949 afler completion ol wst pilers full tesung phase.
This issue is for the most parl complete and contains pographical errors as well as content
omissions.  The next release of the POH should be a practical tinal release.

004 lsstied Junary 3rd. 2000 atter che test pilot had a hard landing resalting trom o full
flaps high snele climbout with a (simulated) cngine failure, his was an effort wo expand the
operational Hight envelop of the aiplune and resulted inoat least ane data poing OLTSLDE the
ajrspecd/altitude envelope. Mew notes added w the procedures seetion regasding shor feld
and rough field operations.

05 Issued February 23nd, 2000 with a checklist relecting the condition inspection and
updated maintenance procedures and intervals, There are also changes 1o the content gramimar.
readabiliey ancd flow, Charts have been included clectronically 1as opposed Lo o and paste”
alter prinfing vut the dogument, This version will ke updated again to reflect coment changes
to the condition inspection ubout to be carried out o the plane and to finalize the bundbook for
grammar. readability and content.

006 Issued March 12, 20040 Includes zo updated crnse checklist and procedure beeause
of an incidem whereby the foel was not properly leeding lrom both tanks during eress country
flight, Keflects updates as necessary from the 10 hour inspeclion conducted m Mach,

a7 Tssued 72,2000 Minor typeeraphical Gxes included.
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Chapter 1 Familiarization

The White/Rans 5-12 is a two place, high wing pusher design of low weight and moderae
horsepower, Additionally the design lias u below average il to drag rativ due mostly tw the
large thick wing, The stability of this desipgn configuration is very high, There are 1o sigli-
cant divergent tendencies within the operational envelupe of flight,

The aireraft kit was manufactured by Rans Aireraft in Hays. Kansas, In its kit form. the air
plane came with all welding und suphisticated fubrication completed, The majority ol the
amatewr build requirements are salisfied by drilling holes in components, making the fnish
cuts on lengths of tubing, running wiring, hoses. ete. and assembling the pre-munufactured
sub-assemblies into the compleed aireratt. Al told. the nwmber of hours spent ont the amateur
build portion of this aireraft mounted w over 7340,

This aircrafl does not meet FAR §103.1 and thus does not qualify as an “ultralight™ bul instead
according to FAR §21.175, and an experimental (special) airworthiness certificate must be
issued for this amateur-built aireraft, FAR §21.191 A private or recreational pilols license is
requircd to fly this airplanc. Because this particular airerafi is not equipped with lights. night
flying is prohibited: and because no transponder or communicution radio is installed. cniry
into tower controlled airspace is prohibited. 11 you need another reason not 1oty into weather
or other limited visibility conditions, the un-certificated Rotax 912 engine on this aireratt is
restricied to daytime VER use only, For these reasons. flight into instrument meteorologi-

cal conditions with this aireraft is STRICTLY PROHIBITED. There is un cmergeney locator
transmitter on-boury the aircraft capable of ransmitting voige and also can be casily removed
from the aircraft for portable operation should the surivors need o Jeave the crash site. Also.
this sircrafi is prohibited from carrying passengers for compensation or hire and that dogs
include buying the pilot lunch and a motel at vour destination,

In-flight behavior of the aircrafl is very similar to other high wing designs such us the Cessna
172 with the exception that the 5-12 has a4 considerably higher poser to weight mtio (for
increased climb and aceeleration performance) and a higher drag to weight ratio (when you
loose power, the gircraft has very little momentum and drag slows it dovwn IMMEDIATELY ),
The pusher prop is located above the centerline of the airframe and comparcd o other more
traditional aircraft such as a 172, creates a significant nose-down moment with the addition of
power and conversely a nose-up moment with the reduction of power, This tendency is high-
est for example at the time of a missed-approach. The unwury pilot, adding Tull power from
an idle power sctiing at very low altitude and low airspeed will notice a very high stick foree
required to keep the nose in a climb attitude.
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Fhis aieplane is guite capable of short ficld operations. Take-olT distances of Tess than 300 fee
witle [l Haps, | pilot, and o 10k headwind are possible. Likewise shorl landing distances

are equally possible but difficult due 1 minimal braking power provided by the airerall’'s inef-
ticient hydrawlic braking system, Rough and sofl field operations are possible but should b
avoided where possible due to the fragile nature of the aircraft. The nosegear of this airplane
is particularly susceplible to damage when mis-treated.

Inlentional spins are prohibited in this aireratl, However. even a low time pilot will be able

Lo recover easily from stalls and avold departures. Stalls are marked with a gentle drop of the
nose or in the case of power-on climbing banked stalls, the high wing will in fhet drop (pro-
vided no pilol rudder input is used), A power on stall with only the pilot on board may be hard
oy recognize and in fuct may never oceur. The wirerafi is not intended lor acrobatics of any
nature which would intentionally exceed 2G's positive loading (4G design limit) and while the
structure is designed to ulimately sustain 20%s negative loading, it s recommended o avoid

negative loading of any nature due to fucl starvation problems with the gravity fed fucl system,

In general. maintenance of the aircralt is focused on the powerplant {coolant. of] and other
consumables) und the fabric sails. Loosing an cogine or a hig patch of vour wing fabric is

Just about the mest likely and serious threat to your well-being. The sails are coated with a
LI resistam clear which extends their lile from 350 exposure hours to approximately twice
that, Inany case. the suils should be treated with care: frequent detailed inspections will avoid
any catastrophic filures. Other obviows tailores are equally as imporiant such a5 cracking

of structural members, ftigued aluminum, missing rivets. looss bolts and elongated holes.
Maintenance of the arerall should only be pertormed by the designated repaimman Jim White,
but by regulation can be performed by virtually anyone. A 12 month condition inspection s

a requirement of the airworthingss certificate and can be performed only by the designated
repaioman or @ licensed A&P mechanic. 1T at uny time, a major change is made, a re-inspection
by the FAA IS necessitated (FAR 821.93) When ownhership of the afreraft is transterred. a new
repairman certificate will need 1o be issued through the FAA.

A specilic outline of the aircralt’s operating limitations. as issued by the FAA al time of inspec-
tiom, is given in Appendix A and as a requirement must be on-board the airerall ot all tmes.

All prlots should be aware of the FAA issued operating limitations tor this amateur built air-
cradt.




Chapter 2 Aircraft Performance

Overview

Comprehensive performance charts (lakeoft distances, rate of climb. ete,) are difficult 1o devel-
op in 40 hours of flight testing. [t is generally not possible within the scope of basic light test-
ing to experience the metworological conditions that would allow a test pilod fo penerate data
for all density altitudes. This factor and the general performance of this airerafi lend them-
selves to one important performance characteristie; log time in the airplane and learn tor your-
self the maximum performance characteristics if vou need 10 push the envelope. Suggestions
of climb performanee and take-off and landing distances charted at the end of this chapter are
logical estimations given by the test pilot.

Olperational Milestones

This aircraft has been flown w 14,000 feet MSL with a single pilot. it has been operated on
very short (300 feet), very rough fields (furrowed tield). it has Down in 20 10 25 mph winds,
it has flown in formation with other airerafi. and it has been Mown al gross weight of 1100,

Maximum demonstrated crosswind by the test pilot during the centitication phuse was about 10
knots.

Typical Engine Performance

As for engine performance, it is best to review the Rotax operating nuanual. This manual does
a very good job of informing the pilot with respect to engine perfonnance and engine operating
parameters. As a fundamental means o knowing engine limitations, the following apply and
wete observed during the first 40 hour test period:

RPM Mavumum 5 mmuotes at full throtile. Maximum 3500 conlinuous
Ol Temep: Do not takeolt less than 130 F or operate higher than 270 F

thl Pressure: Tvpically comes up e 65pst immadiateh and stayvs there
CHT Sheuld be at least 130 T for engine runup and tvpically below 2060 17
Water Temp: Rases to 130 T tor runup and tvpreally below 200 F

Water Pressure: Increases to 12 psiand may drop below that in cruse
Fuel Burn. Caleulate flight plans with 4 5gph fue] usuge and 65mph cruise

An important consideration for engine performance figures is a result of the veny effective
cooling system of this aireraft. In cold weather it becomes necessary 1o block off the air inlet
to the radiator to keep the engine temperatures in the green, 1 vou notice unusually cool
engine operation in tight, the best thing to do is descend to a lower (and warmer) altinade and
land when convenient to cover up the radiator inlet.

Takeott and Landing Distance

In most any case. the runways Bepically encountered at modemn day airports will be far longer
than necessary tor the 8-12. even on a warm day at gross weight. However. the novice pilot
should not attempt to operate on low performance davs near gross weight with less than 1000
feet of runway. This ts 4 scenario reserved for the pilot who is familiar with the aircraft, If
tiving solo and reasonably familiar with the airplane. SO0 feet of runway (without obstacles)
will usually suffice. With 50 toot obstacles in the same conditions. for takeofT or landing. a
good pilot should give himselt 750 feet of runway, [t all conditions are in the pilots favor
{pilot skill. sea level. 13mph headwind, solo pilot, smooth runway, no obstackes) then 200 teet
of rumway can =uffice for takeolT and 300 feet for landing. The main reason for mercased
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landing distunee is the lack of hraking power,

Figure 2 1 - Take-oiland Damdate [Bsiance han

I'his take-oft kinding distance chart is to be used as a guide for the new pilot. All of these
distances are purely estimation (extrapolated from key data pamis gathered during the testing
phase) by the test pilot and should serve as a general reference only. As a pilat of this aireratt.,
vou should be experienced in the plane before trving to 1Ty yourselland @ friend into u rentote
area at high altitudes for an atternoon of hiking. You may find youselt commited to an impos-
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sible landing with not enough performance 1o execute a go around.

Best Glide and Rate of Climb

As previously mentioned, this data was collected tor one set of conditions only and best esti-
mations must he used o extract the data to meaningtul numbers at ditferent weights and alti-
tudes. This rate of climb data was collected at a take-ofl weight of 8801k at an elevation of
J000MSL with an ambient air temperature ol about 55 to 60 degrees falirgnheit,

As density altitude increases. two factors change the performance characteristics of the aircraft
with regard (o chimb rate:

Frgme power output decreases as altitude increases

Propellor effecieney decreases as altitude increases
It is important to understand that both of these efteets are additive and will reduce performance
1o & sub=par level at high altitdes. While wsting the service ceiling at around $20 pounds,
O1671 was obseryed to have a 200fpm maximum climb rate at 14,000 indicated aldtede, AL
gross weight and 10,000 density altitude. vou may find vourself unable to attain more than 1
200 tpm climb.

Togure 2 2 - Power 4in Bate of Climb Chart
The conclusions reached from the power on rate of climb test data are;

Th et oo anlabde imte ol climls o flaps, Somph TAS Tritljun
B e Asmaph LAS e

Although the true best angle of elimb is obtained with full laps at 35mph indicated. this is not
the safest procedure to follow beeanse it s right at the stall speed of the aireraft and engine
tailure would be ditfienlt to recover from. Only hours of practice and experience will allow



a pilot (o make the decision between a climbout over a entical obstacle at 35mph tollowed
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by a safer climb at 50mph. By spending time examining the data from the above chart. an
expernenced pilotaerodynamiscist can make several very important discoveries regarding the
configuration of this airplane. but such a discussion is bevond the scope of a simple POH. 1t

is recommended to simply familiarize vourself with the trends left to right and top to bottom.
understand the transitions necessary when retracting or extending the fTaps as it relates to climb
angle and airspeed (kinetic cnergy ).

I addition to the power-on data. the same chart is given below in the power oft configuration
to aid the pilot in selecting the best glide speed for engine out emergencies.

Frgure 2 3 - Power OfF Rate of Climb Chan

The absence of data in this chart reflects the importance of knowing just how fast the airplane
can be made to descend. It is highly unlikely that it will glide better with full flaps than in any
other configuration so that area of testing was ommited. The most important conclusion from
this data is as follows:

1y Best ghde no wind condimons, no Maps. Smph LAS, Stofpm, 5 8 1 6 5 degrees below the harson
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Chapter 3 Standard Procedures

Overview

[his chapter is by far the most detailed of the operating handbook and indeed is the primary
reason for having a handbook for the aireraft. The test pilot has spent many hours flying the
airplane and bas presented here the most refined. salest. and preferred procedures tor most all
Night situations. All of the procedures herein should be reviewed by a pilol new to the aircrafi
in order w gain familiarization with the philosophy and methods of flying 61670, At the same
time. realize that eversthing in the handbook is subject to critiscism and the test pilot’s operat-
ing procedures are no exceplion,

Starting the Engine

When starting a cold engine, it is of utmost importance to avoid running the motor at very low
RPM until it has warmed up. This is because it runs very rough. To start the engine when it
is cold. begin with the theottle at idle and the starting carburetor activated, The starting car-
burctor is the moere appropriate name given, by Rotax. to the choke. Engage the starter until
the engine starts and immediately begin monitoring the engine instruments. il pressure may
jumip to as much as 100psi for as long as 10 seconds. but as the engine warms up slightly. the
oil pressure will return to normal, 1t is important to never engage the starter for more than 10
seconds continuously and to give it a 1 minute rest period between every 10 seconds. to pre-
vent over-stressing the starter components, After the engine starts, push the throttle open until
the engine runs at about 2500 RPM and at this point go ahead and close the starting carburetor
{elose the choke), This should bring the RPM back to around 2000, In any case it will require
alittle ~artistry " on behall of the pilot o get 4 stubbom engine to idle when cold. The starting
carburetor sends a specific fucl air mixture to the enging which lets it run when cold. it is only
set for a condition of throttle at idle, After stanting the motor, if you close the choke before
mereasing the throttle, the engine may sputter or die. which is why afler a brief period of run-
ning the motor with the choke on. you increase throttle to 2500RPM and then wrn off the
choke. To warm up the engine, set the RPM to 2000 tor at least 2 minutes and then increase to
2500RPM until oil temperature reaches at least 120 F. Now it is possible to continue with the
run-up procedure to check engine ignition.

If you observe that there is no fuel in the fuel filter, it is best to crank the engine with the
igmition OFT until you see the filter fill at least halfiway and then continue for a few seconds
{do not crank for more than 10 seconds without a break). This condition will occur afler vou
change the fuel filter and also if vou inadvertently run the engine with the fuel valve turned ofT,
Cranking the engine with the ignition oft will load the supply side of the tuel system with fuel
and when vou finally start the motor, it will not sputter for lack of fuel, which is something
that should be avoided if possible. It is important to note that the engine will mn perfectly and
the pilot may observe the fuel tilter only half full. this is normal.

Engine Run-up

After the engine instruments are in the green and when you are sure the area is clear. set the
parking brake and begin the run-up procedure. Increase RPM slowly to 37350 and sequentially
turn of'and then back on cach of the ignition switches. Running the engine on one igni-
tion circuit only will drop the RPM by about 200. There should be a maximum drop of 300
RP'M and a difference between the two ignition systems of no more than 115 RPM. 1t will
likely be best to judge the behavior of this check mostly by listening to the motor. After the



cheek, return the throttle to dle. Fach of the 4 ox hinders mthe engine has 2 spark plugs. One
initon circuit controls one spark plug incach oy hoder. Two ienition systems ineeedse the
etficiency of the combustion (as evidenced by an RPA drop when you tum ol one igmtion
ssviteh) amd seeomdany provide a redundanes feature that i one cirent should Lol there s g
seeond sy stem w provide adequate power to land the arplane,

Using the Parking Brake Valve

The parking brake valve, if closed while the brakes are held ono will nruntam better stop-

ping power than using the brakes alone. This is because most o the hndraulic encrey tost
this particular brake system 1s due o the flexure of the plastie brake line. While holding the
brakes on hard, switch the valve o the closed position and release the brakes with your feet
Now the length of brake line holding hyvdrauhe pressure is cut approximately i halt, mereas-
mg stopping power. This technigque should be emploved tor short ticld takeo s and landimges
where stopping power is eritical. 1t is alse recommended tor run-up procedure when checking
magneto operation (the engine generates an enommous amount of thrust at mag-check RIM™Y

of 37500, Although when the valve is closed. it does allow vou to apply brikes, 1115 recom-
mended to hold the brakes on, then close the valve. Due to the ease with wwhich the parking
brake valve can be closed and open. i must remam antem on all checklists s not wise o
takeofY or land when the valve is closed. When taniing, use the brakes as futle as possible und
avord using them lightly for extended periods, it is better to brake hard for i short period than
1o ride them lightly, 1 the situation ever becomes entical. cut the engine power amd as somi as
the airerafl s slow enough, put the mplane oft the runway on the grass, there the rolling resis-
tance is greatly inereased.

High Wind Taxt Methods

Taxiing in high winds and operating on the runway with high crosswinds s no kghing mat-
ter. This is a very light aireraft and can be quite easily tipped over of thrown about by wind
Taxi with the utmaost care in control orientation and abways thy with authority and decisiveness
when in high crosswinds, Ongce the airplane starts to tip over there is hide you can do 1o stop
it. If necessary. treat low wind or no wind days like high wind davs. 11 you ereate the habit of
continuously correcting for wind on the ground. you will likely be much sater when the winds
do come. Take the time to create a chart for yoursell showing control orientation for cach type
of ¢ross wind (quartering from the front, quartering from the rear. head on. tul wind, direet
crosswind). Remember that wind blowing backwards across the control surtuces (quartering
tailwind) causes them to work in reverse of what they nomally do.

Take-Off Overview

For take-ofT it is important for you to remember a few things. First of all, if' you loose

power in a high angle climb with full flaps or even 2 notches of laps, you will have 1o
IMMEDIATELY put in a large amount of nose down contrel inputs to maintain airspeed. It

is casy 1o hesitate for a second or two and in this time your airplane can go from 70mph o
30mph. Second of all. vou should treat the nose gear gently. Use a generous amount of eleva-
tor control to get the weight of the nosewheel as soon as possible, this also keeps the wheel
from spinning any faster than necessary and minimizes vibration.  The nose will come ofY the
ground at 35mph with full throttle; with the throtle at idle, it is possible to hold the nose up ot
25 10 30mph. This also keeps the rotational speed down for the large front wheel which is not
in perfect balance. In high crosswind operations. you may have to compromise a bit and keep
some weight on the nose for steering until you attain enough airspeed to keep the plane aligned
with the runway,

Fake-Ot Procedure

Be sure vour tike=o11 cheekhist is conmplete, add power smoothly and hold o irpe amount of
back stick until vou teel the noseswheel comie ot the pround. Keep reducing back prossue as
the airspeed inereases so that the nosew heel remains 4=5 mehes ol the prowd. 1IEyou heep
the nosewheel of] the ground you sill be able w eastly feel when the planc is reads oy Be
caretul not ta pull up too hard and serape the tail skid on the ground. Climb the Giest SO or 100
teet at 65mph unless vou need to elear an abstacke. in which case use the bestangle of climb
speed. Adler reaching 150 teet, case out the laps G used ) and continue the chimb to yown
crutse altitude. Always observe the maximum fap extension speed on takeott and landing

W the ap lever is ditticult to pull, it is because there is o mueh wind pressure on the aps
Push the nose over and reduve the throttle to cruise. When adjusting the poswer setting. do so
i show and even manner, 1 you treat the engine with respect, 10 will respond when you ask
o However i vou rey the motor recklesshy with rapid and erratic poswer settings, o will

hikely deselop abnormal wear qualitics.

Tust As You Leave the Ground

As soon s you are of! the ground. tap the brakes and stop the mains from spinning, you may
notice o considerable amount of shakig it they are spiing tast. Lifloft speed at gross weight
and o notehes of faps is appros ey Stmph indicated aiespeed. Continue your climb at
Waoor Wy oas required.

tngine/ Throttle Usage

The airplane can be held inoa climb attitude at full power setting for as long as § minutes,
Alter this period of time you should allow for i short rest period or reduce the power ol

vour chimb. The engine is not meant to runat full poser indefinitely. Also, if vou are in a
profonped decent it 1s wise o penodically add power for a few seconds to elear the motor

ol excessive fuel build-up and provide a chunce tor increased circulation of fluids. Be par-
tieularly caretul after idhing the engine tor o minute or so on final appreach and then adding
power for i go-around, give the engine a moment to respond w the first 14" of throttle input,
Another miportant aspeet of the aireratt is it's exeess power. With the exception ol steep
chimbs, no matter what attitude the amrplane is o, it is possible 1o quickly exceed 75mph. The
throttle in this adrerafl becomes Just as important as any of the other controls when mancuyer-
g and typically the airplane responds vers rapidly o throttle inputs,

Cowl Flaps

This airplane does not have cosd aps but there is something to be suid on this subjeet. Adler
the initial Might st period and when the weather tuened cold. the typical in light engine
parameters started running too low, This s because of the highly eftective radistor and the
exposed mounting configuration of the engine. 1 the gireratt is operated in cold weather, the
radiator inlet should be blocked cither partially or completely. A completely blocked radia-
tor inlet in operational weather of 30 degrees 1 will vield engine temperatures that are on the
verge ol o cool. 11 you discover the engine rutming o conl (out ol the green) in ight,
descend o a lower altitude and continue to the nearest point where you can land to cover up
the inlet to the rdhiator, Running, the engine at loss temperatures is not healihy,

Rudder Usage
The rudder is trimmed for most normal Night conditions, however in a low aiespeed high
posser setting configuration, the aireratl will require a litthe more right rudder pressure, In
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posver-oll descents. the areratt will require a shightamount of leit rudder. These tendencies
are i resilt of the required aerodyiasie elght rudder trime wlach s set for a condition ol level
un-aeeelerated Night,  Uhe pusher prop. rotaling counter-clockyise with respeet wihe lon-
gitudinal wxis of the aircrafi, i

cenerally located abeve the vertical tol surfaces and as such
the prop wash Jues the left side of the vertiead Lail causing o nose-left wendeney, Corrected in
normal thght with right rodder trim, when the power 1s cut o idle there 1s an excess of right
rudder moment and the pilot must use lefl rmudder we 1y siraighe

Landing Overview

To fand this wirerall it 35 inportant to remember that it has vers little momentum (low gross
weight) and a relatively large amount of drag (big wing), I vou are domg an approach with
full Maps and no power, the decent angle will probably exceed 23 degrees and the lare should
occur at 1o more than one and a hall feet above the surlace. Why! Beeause 16 vou thare carly.
the airplane will slow down deasticatly and <ettle rather abruptly on 1o the runway, 1 vou
don’t like steep approaches and practically non-exastent Nares. then don’t use Maps, keep in just
a little power. and it you want a nice gentle and long Qare. rousd oul ot about § feet and add
power at the same time e around 3000 RPM. This is cnough posver te keep vou trom shmang
down too mch and gives vou some time 1o allow the arplane (o setile gentdy onto the rionwis
by ever soslightly reducing the power setting and fovwering the nose.

Powered Flare Approach

If wou are doing the powered Nare landing, you should touch dovwn on the main gear with
sume power {2300 KPM) and onee vou do, reduce the power o idle and immediatedy reduce o
little back pressure. Remember, the more power you have the more tendeney for the rplane
to pitch nose down. Even though you are cooking along at 40mph with 2500 PM and vou
can 't hardly keep the nose wheel off the ground. when you cut the power the ouse will come
up immediately but the aiplane will not Iikely [0 oft. Let the nose settle to the ground sy
and keep a little reserve elevator movemen for the last few inches so that vou can really twch
dowan solily, 1T you hold the nose up with full elevator, the airspeed waill drop suddenly and so
will the nose, with no more up elevator 1o stop the motion,

Acrodynamic and Mechanical Braking

For masimum bruking etfect when on shorl Lields, retraet the Daps at ouchdown to put weight
on the mains. keep the nose high for aerodynamic braking thru 35mph. all the while using

as much brake pressere as possible without slamming the nose 1o the ground. When vou are
under 30mph, it 3 hest to let the nose wheel down and wse maximum brake pressure

Shulting Down the Engine jon the ground and in-flight)

Alter you lund the aireraft and et ofT the unway, yvou have already provided an adequate cool
down rest period tor the engine. Normally after touch down. the throitle goes o idle and there
is @ cerlain amount of laxing involved. Set the throttle to idle. wrn off both ignition circuits
simullaneous]y and allow the propellec to stop, [F you ever decide 1o turn off the ¢nging while
in Hlight, it is necessary ta do a 30 seeond “cool-down™ run al 3000RPM prior te ignstion shut
off. Cutting the engine ignition when the engine hus been running at high temperatures wil
conse it undue stress. Running the metor at SO000RPM for 30 seeonds will cireulate water and
put the engine into 2 stute of readiness for shut down.  Be sure 1o reduce from 3G00RPM fo
idle prior to tuening off the ignition circuits, Follow the appropriate start up procedure for het
ar eodd start when it is tme to re-fire the motor. Be sure o allow saltecrent pre-heat time for
the enging towarm up 11 vou shul it off during Hight in cold weather.
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Emergency Procedures, OFf Field Emergency Landimgs

I the case of an eogme that will not start in Aight. first focus on 1lying the airplane a the best
glide speed of S0mph and aiming tor a suitable landing feld. This is the best still-air ghde
speed wnd essentially s the slowest sink rote. This will maximize vour options in gliding to
nearby fields and give you the most time w hsndbe the emergencs, 1F vou have enough ali-
twde. ga through the checklist for enging starting by first observing fuel guantity ard the tel
valve, Try @ warm engine starl Girst ad i tean fails. use the choke to star the engine. All the
while, do not fail to fly the airplane and under no condition should xou eyer tes to streteh the
glide bevond what the aireraft s copable. Many pilots are Killed becanse they are oo ignorant
o recognize that the aimplane is coming down whether they approve or not, Save the stall for
the last | or 2 feer of altutude if the terrain s very rough. Don’tiry o streteh a plide over top
ol power lines. it would be beter to dive under them. 1 vou stall andior spin the aireratt at
[ altitude. the NTSB accident report will paint-an agly preture of your piloting skills: You
showld bave enough time atter commiting o an off=ield landing to do the tollossing nnportant
steps: 11 Secure vour seatbelts and 2y L n-lateh the doors for a speedy epress from the aireratt.
In addition, W yow are certain of @ sertous eniergeney. do not hesitate w activate the ELT on
wvour way down there i no reason o wait for it w activate during the impact. Also if there 15
time 1t would be pood to shut off the man fuel valve. but this is not a requirement.

Cruise Flight Fuel Consumption

Although itwill not pose an immediate problen. if one of the fuel caps were not vented cor-
rectl sou will O that durtng Tight Tuel will teed from one tank ondy. If both fuel caps are
improperly vented and are exposed W los prossure. the engine will likely stanve For fuel belore
mnaking it to the cruise flight situation, 1t is ghly recommended 1o make estimated caleula-
tioms reganding fuel usage. NEVER ASSUML that the quantity of fuel indicated in one tank

is also in the other lank. 1F there 15 uny indication of something that isn’t guite ight. make a
cawtionan landing as soon as practicable,

Crutse, Clitnbs and Descents

This girplane was meant 10 move at 65mph, Essentially evervtbimg is done at 63mph. Climhb
at B3mph cruise al 65mph and descend at 63mph. As with any aireralt, the webmique s
wdjust vour piteh tor airspecd felevator stick pressure ) and adjust your poswer for the climb/
descent rate. Anamelligent reader quickly notes that flving this aircratt at 65mph ALL the time
resulls o moderate throttle usage. Just as mentioned previeusiy. the throtle in tis airerafl is
Just ax impartant a5 any other control. Learn to use it just like vou use vour-teet on the rudders
or xour hand on the stick. Add power to increase vour climb rate. decrease power W increase
sour descent rate. 1 you are (Qving too high, don’t just push the stick torward but alse reduce
the Lhrottie. 10 vou are too low, don't juse pull the stick back but also add power, The plane
will cruise most comfortably at around 63mph indicated airspeed but cruising at 70, 75 or even
Biimph 15 casy because of the excess power, Respect the »ellow range marking on the airspecd
indicatar because it 1s there for a purpose. Higher speeds ure reserved for only the smoothest
il air,

Pitch Trim

[here are two forees that trim the aireratl 1o its piteh attionde: power and elevinorhorizontal
stabilizer position,  Understand that adding power will add a nose down trim to the atrplane
and reducing power will add o nose up im0 the airplane {remember the thrust fine of the
engine is ahove the center of the airplane). Alse understand thal inereasing airspeed adds @



nase up trim and decreasing airspeed adds 2 nose down trim (due 1o the decalage settings of
the horizontal stubilizer, designed to produce negative Jift at cruise airspecds), The point ol
this discussion is that the aireraft, by design. will 1Ty approximately level (not climbing or
descending) regardless of the power setiing. 11 you are holding lorward pressure vr back pros-
surc on the airplane to maintain tevel flight, chanees are you have displaced the trim tab o you
are at the wrong speed for the power setting. Don’t fight the airerall, allow it o establish an
equilibrium before you start to second guess the trim setting.

Add power: the power ereates a piteh down moment which increases airspeed. The inereased
airspeed thus creates a pitch up moment and the wireralt balances at a new higher. cruise specd,

Reduce power: the loss of power créates a piteh up moment which decreases airspeed, | he
decreased airspeed thus ereates @ pitch down moment and the airceaft balanecs o new. lower.
cruise speed.

The balance of these furces will change depending on the location of the center o faravily of
the aircrafl, Be prepared for unusual (more approprigtely “unfumiliar”) behavior when vou Ny
the airplane in different loading conditions. Visualize the dynamics ol trim and encrgy balanee
while in flight to help you understand the interaction between piteh trirn. power settings and
airspeed.

Steep Turns

Steep tums (60 degree bank) are an approved maneuver in tie S-12 and pose no particular
threat with the pilots prior understanding of the aircralt’s behavior.

Remember that one of the most distinguishing characteristics of this planc is that it has ver
litle momenturn because of its low weight. Because of this, it does not have the mmergy neces-
sary to carry it through a tumn. To change the direction of the airplane from straight amnd level
requires acceleration, and acceleration requires energy. In a larger airplane. o slight merease

in throttle is enough energy for the tum because a certain amount ¢an be robbed in the form

of airspeed, without jeopardizing the safety of the maneuver, bnthe S-12, the energy to turmn

is far greater with respect 1o the stored energy of level flight imomentum) and will rapadly
decrease airspeed to the point of a stall. The remedy is to dive rather sharply during the turn or
to inerease power s you begin banking the airplanc, Practice will tell you how miuch power 1s
required. but for all practical purposes, from a cruise of 65mph. you should imagine adding tull
power throughout the tum to maintain your altitude.  Failure to do su will drop wirspeed well
below Hmph.

Auto-Steepening Tendency

During the flight testing phase the aircraft was put through ncarly every conceivable Night atti-
tude likely to be encountered by the average pilot in most conditions, The plane was not tested
for nerobatics and other such maneuvers but during testing, one significant {light mechanics
tendeney was noticed. After banking into a turn more than aboul 20 degrees. u certain gmount
of ppposite aileron pressure is required lo keep the bank from auto-steepening, This charae-
teristic is due in part o the large wing and low airspeed. Ina tight turn at 63mph indicated
airspeed., the outside wing is traveling sipnificantly faster than the inside wing and a5 a result
has more lift. The remedy is to use a slight amount of opposite aileron. 1 he effect increases as
the radius of the tumn decreases {low airspeed steep banks will create the most drumatic tenden-
cies). This can be 4 dangerous characteristic when flying al low altitudes in gusty winds so be
sure to understand the aireraft intimately before taking it to low altitudes.

Power-OIT Stalls

Stalls in the Rans 5=12 are docile and easy o reeover from. Immediately aller bring the power
W idle. the nose nst be depressively raised W get o stall in the noemal sttitude. 10 e nose is
fot broweht up immediately and guickly, even Tull up elevator will not bring the nose up 1o the
horizon and the plane will stall with o nose low attitude. Either way, recovery from the stall is
immediate following reductivn of back pressure and the addition of power. There is very [ithe
butleting or any other pre-stall warning, 1 the airpline is in 4 coordinated tum (¢limbing or
diving) and the stall veeurs rapidly enough. the high wing will drop bringing the airerifl 1oa
Tevel bank attitude when the stall oceurs. This bebayior is the same when flaps are applied.

Power-Om Stalls

Poser-on stalls are equally as easy to recover from and require a healthy amount of hack stick
w perform, especially with only ene pilot at lower density altitudes, At bow tukeolT waights
and in high density air, the plane may not stall with Tull power and could simply mush along
al i very nose high attitude. There will be a considerable amount of noise and buffeting of the
aireraft and it will reguire an excessive amount of back pressure 1 keep the aiplane in this
near-stall condition. which is instuntly recovered from by reducing back stick pressure,

Skid and Ship Stalls

While not intended to be everyday maneuyers, stalls in slip or skid conlipurations possess no
vielent wndencies to spin but do require special pilot skill and as such are not recommended

in most cases. The 812 for all practical purposes has shown its ability to recover from such

w mancuver and that is about the extent of telling you about it in this manual. Stalls should
never be perfirmied intentionally with the plane net in coordinated tlight. 10 do so unknowingly
is th first indication of 4 pilots lack of skill and awareness.

Stull Recovery Procedure

Ihe standard stall recovers procedure is as follows: Stick forward. full power, retract flaps and
immediately bring the nose up as ainspeed hits 35mph, Stalls will result in no more than 300
feet of altitude last, with proper piloting skills recoveries of less than 200 feet are common.

Forward Slips

e 8-12 seams to behiave rather erratically in forward slips and exhibits signs of instability
and divergence, For example after depressing the right rudder 1o get into a slip, the rudder
pedal peactically keeps itself depressed ut low airspeeds, a condition called “overbulanee.”
Ihis airplane 15 capable of slips and they do allow the pilot Lo quickly loose altitude but again
this is an ady anced maneuver for skilled pilots only, “The flight instruments are not accurate in
a forward slip. Practice slips at a higher altitude and use them only when comfortably above
the ground. Do not use skips for the last 300 feet of your decent 1o land,
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The Falling Leat” Mancuver

A Dnlbing beat manewver can be done by an acbvanced pilot provided there is soiticient altitede
o recover Bom mt unwanted departure (spind, Renwamber tis phime 5 prohibited loe mten-
tiomal spins and i vou are uncom lortable with sour ability Lo keep e pliwe ot o w spin then
don’t doa falling leal. 1tis a mildly vielent mancuver and does case some sighificunt siress
ont the airfieame, this should met be aregular maneuyer or one thal an amateur pilol loys with
Tring the nose up and add o shght amount of pover (2500 o 3000RPM ). heep the stick nearls
{ull back to keep the plane ina stalled attitede, LUse the rudder pedals o maintan direetional
control by stabhing”™ them with your feet, OISO push apedal dovo and Dbt it dosae 18
the plane banks letl, stab the rght rdder and immediniely release it then be prepared Tor stab-
bing the left radder. This mameuser caik spickly aceclerate in a spm with nmproper wse of the
rudders by the pilot. 1 sou luese positive contmal of the talling leat manewver, imnmediatel
push the stick terwued and recover fronm the stall 10wl tahe ol of practice W lean the
ability w prediet™ which mudder pedal 1o push and ow bard to push it Falling Leat' is mare
magical than it is acrodynamically balanced.

Spins and Spin Recovery
While the 5-12 is prohibited against intentional spins, it is the test pilot’s best recomuowenditien
{0 toltow tis techiigue to recover from unintentional spins:

1) throdite o idle and let go oot the stick (or stick o metral

2y retract tHaps (11 extended)

33 apply rudder [l opposite the direetion of vam

b push the stick forward the amonnt necessary fo unstall the wing

Skrecover from the dive with no more than a 4G pull-up
Though not tested on NG LHTHL recovery from an unintentional spin using the above procedure
should yield prompt and decisive control of the situation.

Lazy Eights and Chandelles

While they were performed i the flight testing phase, these maneuyers are nol reeonumerded
in the 5-12 until the pilot hus had seme serobutic trmining. The 512005 o fragile areralt and
for the most part, it vou are very aware of airspeeds wid C-torees, you can exeoute sone ruther
ano_\ able chandelles and |'=L?}.' cig]ﬂx. However, @ low time ;1i||1l with e |_I|'|c,|ur\'.;||r|.|i||-,', ul
aerobatics may be quickly overwhelmed with either maneuser and inwdvertently oversiress the
aireralt, U'se common sense when approsching these mancuvers.

Rough Field Operations

The Rans 5-12 Aircrall is equipped with whit the faciory calls “undra tires™. While they do
allow the airplane o operate from soft and cough elds, they do notindicate that the sirplang
15 well sudled Tor this type of Beld, The particular concern with rough fields is the nosewhee!,
For example. atter touchdown on a rough field. it is better to taxi the remaining distance
required at 30mph with the nose off the ground than it is Lo luxi ol Smph with the nose on the
ground. 1t will take only ene rough field operation o make the pilot aware o s, there is

a great deal of noise coming Trom the nosegear on rouph fields, The rough field procedure
begins far belore touchdown. Use full Maps tooge1 the slowest touchdown apueid and meempt 1o
Tuld the plune 2 inches off the unway antil it settles down, Use gs mich buck pressure us nee-
cssary to keep the nose ofF the ground. Similarly on take-of¥s, the pilot should hold in FLUL
back stick until the nose comes of U the ground. then only use the amount of pressure reguired
ter Keep the nose ofU the ground. Use two notehes of flaps Lor rough ficld tike-offs, Three
notehes may provided a “lighter” feel but requires some special skills and is Tor the wlvanced

PAGE 9

pilut. Fgine Failure near the ground with full Maps i nose high atitede will result in @ very
laard Bindinge. Force the airplune o] the ground as soun as possible and then 1y the u:lrpli:llt:

in pround ¢fleet until it aceelerates Lo an aecep able climb-oul speed. Steep climbs gl low wir-
speed with Hlaps extended should be avoided in all butthe absolutely necessury cases,

Short Field Operations

Short fiedd Landings are abowt 30 to 40 pereent longer than they need o be because of the inied-
euatte braking system, Even witl poer brakes, the 5-12 can be comdurtably opeeated in mist
any consdition an s TODI rumway, Althangh an the time of prine, this aircrafl busn'e been tested
t pross sweight oan o ol humed dag. the test pilol can comfortably report than 1007 is enough
distinee (even un i prass rumvay p o tabeodT and land over 50 fout obstcles, provided the pilon
is of moderite skill Tnomany cases, witlea shilled piled operating at 3(H06 feet density altitude
and svithont i passenger on board, SO0 [eet of runway is comfortably sulficient. provided the
S0 oot obatacle dikes ot have ta be cleared. Porishor field take-odll use two notches of
Maps. An altermte technigue for shor lield Tit-off is woese three notehes of Baps but this is
kind ol an extreme measure and can lead 1o an gecident if things po weong. Hold the brakes as
hard s you can and run the poswer up o where the airplane is barely able o stand still. Then
sisichly relese the brakes while at the same time pushing the throule o full power. Keep the
chevitor easentiadly in the cruise setling for the most serody namic takeofT roll. 1FIE is & rough
AND shont field then keep the elevator horgontal until you reach 20mph and then briskly and
pently wse it as necessary el the nose ol the ground. After the aircraft leaves the grouncd.
elimb al Uwe best angle of chimb speed of Athnph,. Wheo sou are clear of your obstacles Gf

any bocontine the climb at o sater speed of 63mph and retract the flaps slowly,



Chapter 4 - Weight and Balance

e reterence datum Tor weight .J.r'd balance is at the center of the front wheel and with the
airemal? level, all amns and weishis are measured rearvard from there. Changes to stindind
eyuipment reguire salvulation of the werzht and moment and a new “cumment” weieht gl hal-
ancy sheet should be printed, the old sheet being marked as “superceded.”

Installed Equipment, N6167U

Adeframe White'Rans 5-12X0 Adraibe Serial Mo, 04970797

Fnpgine Rotas 912012 Serial So. 4415068

Propetler Warp Drive 3 Blade Composile Senal Mo, 77760
Intereom PA-Engmeening PMAG] Semal So, XA-07050

ELT Ameri-King AR50 Serial No. 458 470

Fire Extinguisher HAR Right-Out | 4oz Halon Senal ho, V-162232

Weight and Balance 11 O, 1999

St Fiegm i fult o v anedreese and co tugd B ED e daoss Weghn |

Lo Jbe; § 'selul

Loag 490 1=

Wedphr Arm homent
Rear talwheel 14 1bs +214 in 2996 Ih*in
Left Main 298 lbs =78 in 23 244 lh*in |
Right hain 298 Ibs +7# in 23.244 lb*in |
Fropiy Aurerall Totals 610 Ibs +%1 in 49,4584 Ib*in |

T"r:_ﬂ:bht Take-Of Weizht and Balunce Worksheet

w10 el the Lollonaing page I-\.LI|' the reemenis for each den Sandawe, dazn | | cpoenalinid
Werpht Arm Moment
Fmpty Arreratt H10 Ibhs +81 in 49454 1b*in
Chptonal Ballas 75 Ibs +20 1n 1,500 IB*in
Pilot | 1 49 n I 1
Passenger [ 1 49 in [ 1
Freel [ 1 =78 in [ ]
TARKE-OFF 1 1 ¢ h] [ 1
wceplable OF Ara ) Togal Monsenr | Toral Wenghe s 588" g 476 57
I exvmibvinedd pllul and passenger weight are hotween 108 and 345 pounds thal OG will be
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S-12XL
SPECIFICATIONS 52 HP 65 HP BOHP/100HP
Wing Span .. T 1 4 I | YOV I i, DR PRp e,y 3 ] 7
Y T — 152 sqﬁ. 152 sqft
Mean Chord CARIDEIN....... B 41 10.51in
Aspect. e B33 L BRE L B3
Length:. i
Height ..........
Cackpit Width
Headroom ...
Legraom...

Mumber of Seats
Daars .. S
Ldl‘ldiﬂg Gr::dr .............
Baggage Volume*"
Baggage Capacily...

Fuel Capacity .............. ...1ﬁ-ga| e g gal us
POWER PLANT 503 582 912/9128
Engine el Ratax 504 Rotas 582 Rotas 902UL92ULS
Cutput..... & .80 bp/100 hp
Cil Capaity.............n S v 3.0 1S
Coolant Capacify......... FOPTTIRIR .. L. | SRS 4.4 ats
Fropeller Diameter ... 681 .BBinle 72 in
Propeller Type ... e Wond
Gear Reduction ... e 102.270M1:2.43
Fuel GPH . 4.5 5.0 gal @HE0%
Take Off Roll ... 285 .. .. 250f.... ... 285220
Rate of Climb .............. 500 fpm ... ......200 fprm 900 fpm/1200 fpm
Service Ceilling...........12500 1. ... 14.000 ft 14,000 ft/14 5001
Cruise . ... . TEmph... .BA mph/30 mph
NE s 100 mph

Stall Clean...... o A2 mph
Stall Flaps ... 35 mph
Raoll Rate ... b . 70% fsec
Glide Ratig....ooo el sl oo
Landing Roll ... 200 ft L, L2001
Endurance ... . 45hrs_ . ..31hrs.........44hrs/4 hrs
Range,,,,____,,,.__._,__,,__,252,bmiles v 232 0 miles. 37 miles 360 miles
WEIGHTS AND LOADINGS
Gross Weight TG B iy 1100 |bs
Empty Weight... ..4751bs ...575 |bs
Useful Load...... _..500 1bs w025 |bs
Wing Loading ... LBdlbs .72 bs

15.0bs........... 13.75/11 |bs
L2 TR . )
*FiITR= lesld Trike

Power Loading . 1
Limit Load Factors........

**5(0 |bs of baggage can be camied in the space available behind the seats.
Performance at sea level and maximum gross weight.




FREMSS FINAL INSPECTION, WEIGHT & BALANCE, AND ENGINE BREAK-IN PAEE: i

WEIGHT AnD BAtANCE

Use the chart below to figure weight and balance for your particular aircraft.

whtH94

7
oaTE weiGHED |3 [ {7 [t FEIFTED 5—12XL AIRALLE
ENGIME TYRE QJA LA WEICHT AWD BALANCE
GHOTS WEIGHT f fﬂ{?
eHPTY WEIGHT | G Lf ACCEPTABLE C.G. 695" TO 76.5° FROM DATUM 0.
werw Lo | 5 & DATUM = 6 @ CENTER OF NOSE WHEEL (AIRCRAFT IN LEVEL ATTITUDE).
PT——— B 4‘ }' LEVEL REFERENCE TO BOTTOM OF DOOR.
BECALUSE THE S-12XL 1S A PUSHER THE TAIL WILL REST ON THE GROUND
WHEN EMPTY. TO PROPERLY DETERMINE THE CEMTER OF GRAVITY THE
TaIL MUST BE FLEVATED TO SIMULATE LEVEL FLIGHT. SET THE TaAIL OM
A SAW HORSE OR STAMD HIGH ENOLUGH TO BRING THE BUBBLE ON THE
LEVEL TO THE CENTER. USE THE ARM MEASUREMENTS FOR THE ITEMS
SHOWN ON THE WEIGHT AND BALAMCE TARLE. THE CHART INCLUDES A
LOCATION FOR BAGGAGE EYEN THOUGH THE S=12XL IS NOT CURRENTLY
EQUIPFED WITH & BAGGAGE COMPARTMENT. IF SUCH A CARGO SPACE IS
DESIRED PLEASE LOCATE AS RECOMMENDED.
* ITEM WEIGHT ARM MOHENT
I FlLOT 150 Ly 7350
2 PASSENGER a Ly o
3 BAGGAGE® ] o o
L WING TANKS] 581 6 el LbH
5 HAIN GEAR LEFT 194 e 1SLLL
& MAIN GEAR RIGHT 208 by 15360
H TAIL 2 P LT
TOTALS 583 TOTALe FFALE
TOTAL MOMENTS LLAn
ToTAL wEiGHT T OO T el
* ITEM WEIGHT ARM MOMENT
| ror 2490 (1760
z PASSENGER L5
3 BAGGAGE* 70
& | WING TANK BFGAL. / 0B ™ Q4 74
5 | MaN GEAR LEFT o TF ™ 21606
B | MAIN GEAR RIGHT 28] ™ 219/&
7| Taw 26 2w 55 4
TOTAL= o jz TOTAL= 6T R T2
TOTAL MOMENTS e
TOTAL WEIGHT O b Zig 74 74 =z
Cli 158 ) 0SX110FW,

it MAX. BAGGAGE 25 LBS.




REME PRE-FLIGHT AND OPERATIONS F”*GE o

FLap OPERATIONS

The flap equipped S-12 Airaile has a wider speed envelope but this is only realized through proper
flap usage. Please take the time to become thoroughly familiar with the aircraft and procedures before
attempting any maximum performances, take offs or landings. The aircraft functions well without using
flaps only take off/landing distances are longer and speeds are higher. Pay close attention to the
recommended flight speeds called out in this section.

The first notch of flaps is used to moderately shorten take off rolls, Our tests show (2} notches for T.0.
is the best. Further flaps have a tendency to increase T.0. distance. The maximum flap gxtension
speed Is 65 mph. Although it is allowable to extend to full flaps at 65 mph, it s actuslly better
technique to extend a notch at a time. EXAMPLE: 65 mph-1st notch, 55 mph-2nd notch, 45 mph-3rd
notch. You'll find this gives you much smoother approaches with less flap lever pressure. For reference
15t notch/15 degrees, 2nd notch/29 degrees, 3rd notch/44 degrees.

The second flap setting is used more or less as a transition to full flaps on landing. The third notch of
flaps is going to yield steeper, slower approaches and the shortest landing roll. Typically a 45 mph
approach speed in a 20 degree nose low attitude is desired. CAUTION: It is very easy to exceed 65
mph, the maximum flap extension |vfe) speed during such approaches...be aware of this!

POWER OFF STALLS BANK
FLAPS O 30 60
o 33 39 45
15 34 38 44
29 32 36 42
L 44 27 35 40
POWER ON STALLS BANK
FLAPSI
O 22 25 27
| 15 20 23 26
29 20 23 24
i} 44 20 23 = 24

Performance based on standard day gross weight of 875 Ibs.
CAUTION: Inspect flap lever catches.for wear every 100 hours. Keep roller lubricated,

PROHIBITED: Spins with flaps extended any degree but 0.

Qa¥120PF



Lelt Main Gear 277 1bs, Tail 26 Ibs.
T8 %214
21606 5564
Bare A/C 49088 - 841

584

165 Ibs. Min. weight of Pilot - Passenger

Zero fuegl

¢ pal fuel

584 49088 584 49088
165 8085 165 R85
54 4212
749 57173 =76.3 803 61385=764
415 1bs Max. weight of Pilot + Passenger
Zerofuel 9 gal fuel
584 49088 584 49088
415 20335 415 20335
o 34 4212
0y9 63423 = 695 1053 73635 =699
5 lbs Tail Ballast
190 Tbs, Min weight of Pilot + Passenger
Zero fuel 9 gal fuel
584 49088 584 49088
3 1070 3 L70
190 9310 190 9310
4 4212
779 59468 = 76.3 B33 63680 — 764

450 lbs. Max weight of Pilot + Passenger
Zero fuel

SR4 4988 584 49088
5 1070 5 1070
450 22050 450 22050
60 4680

1039 72208=69.5 1094 76888 =700

10 gal fuel Max

Right Main Gear 281

x78
21918
18 gal fuel
584 49088
165 8083
108 8424
857 65597 = 76.5

17 gal fuel Max.

584 49088
414 20286
102 7956
1100 77330 = 70.3
18 pal fuel
584 49088
5 1070
190 310
108 8424
287 67892 — 76.5





