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TO: All Distributors, Dealers, Owners and Operators

SUBJECT; Federal Aviation Agency Bureau of Flight Standards
Release No. 434

. Attached to this Service Letter is a copy of the subject Federal
Aviation Agency release pertaining to flight control hazards and
protection from icing., We consider this information of such import-
ance to the operators of our aircraft that it should receive full and
complete distribution by your organization to the field.

Very trui.y yours,

- PIPER AIRCRAFT CORPORATION
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FEDERAL AVIATION AGENCY
TASHINGTON 25, D. Co

Nov'ember 2, 1959

BUNFAU (- .1GHT STAIL: ' i RFLEASE NO. 434

SUBJEGT: Flight Control Heanrda ard Protection from Icing

‘The purpose of this release is to poini{ up to general operstors the basic

hazards of icing conditions in flight for piston engine airplsnes, the
kind of protection required, and the operational practices for maintenance
of flight control and & safe operation.

.General

Accident snd critical incident reports reveal that many private and
professional pilots may not be aware of the many ways in which icing can
seriously affect the pilot's abllity to maintain flight control during
instrument flight. It is also known that many operators are unaware of
the kind and amount of protection needed to cope with light, moderate,
or heavy icing conditions.

Fxternal icing (impact, rime, clear, etc.) is most probable when flying
in air with visible moisture (cloud, drizzle, rain, or wet snow) and at
temperatures from 32°F to 20°F. Even in air temperatures as low as
=30°F, there are many known cases of encountering heavy icing when fly-
ing in such supercocled moisture conditions. Depending upon the degree
and form of molsture present, and upon the air temperature, ice
sceretions on an airplane's wing and other external surfaces may form
slowly or with alarming and dangerous rapidity.

Internal carburetor system lcing is most likely to occur in temperatures
between LOOF and 60CF but can occur in air temperstures as high as 90°F,

It is not recessary to have visible moisture present for this type of
icing. The particular temperature range and the degree to which a
carburetor is subject to icing is dependent upon 1ts particular design
and installation. For this reason, the pilot should refer to the air-
plane manufacturerts manual on the operstion of the engine for detalled
information on how to cope with carburetor icing. However, there is
one aspect of carburetor icing that has been revealed in more recent
accident and incident reports that will be covered below, name y, high
altitude carburetor icinge. - : -

General aircraft operators must reply upon the U, S. Weather Bureau's
forecasts and reports to predict icing conditions ahead. The defi-
nitions of these conditions as used by that Bureau are as follows:

Light icing=-An accurmulation of ice which can be disposed of by
operating de-icing equipment, and which presents no serious
hazard. Light icing will not cause alteration in speed,



altitude, or track.

Moderate icing-An accumulation o1 ice iii which de-lcing procedures
provide marginal protection; the 1ice continues to accumilate, but
not at a rate sufficiently serious te affect the safety of the
flight unless it continues over an extended poriod of timo.

Heavy icing—-An accumulation of ice which continues to build up
despits de-icing procedures. It is sufficiently serious to cause
marked alteration in speed, altitude, or track, and would seriously
affect the safety of the flight. _

FLIGHT HAZARDS FROM ICING

The basic and critical icing hazards in flight are as follows:

1, Icing of outside pitot/static pressure sources and venturi units.

8. FErropeous airspeed, altimeter and rate of climb indications.

Whenever the pitot or static alr pressure sources or lines
freezo fully or partislly, the airspeed, altimeter, end rate
of c¢limb instrument indicatione will no lonper be correct,
This grave situntion can cnune the pillot to excecd the air-
planota limitations unknowingly, to break up the airplane in
flight, or to fly unlmowingly into the ground,

b. Erronecous dircction and attitude indications.

Those alrplancsg that utilize an outside venturd unit to
provide power for veocuum driven gyros, and which are not
located within the englne's exhaust gascs, are very
susceptible to ice accrotions on the venturi tube, This in
turn reducecs the vacuum and the gyro will no longer give
accurate attitude or direction indications,

(The pilot must have at least one properiy functioning gyro
instrwicnt to maintain flight comtrol on instruments. )

2. Accurulation of dangerous ice loads on the wing and tail surfaces.

This situation changes the airflow and reduces the available 1ift while
increasing the load the wing has to carry. It can also jam flight con-
trol surfzces if the bulldup occurs near hinge polnts or between fixed
and moveable flight surfaces. In extrems cases, the combined effects of
ice load and loss of 1lift will force a plane down., Further, t.ie wing
will stall out at considerably higher than normal stall speed

3. Accwixlation of ice on propeller surfaces.

This situation creates a serious vibration problem and a loss of
propeller cffectiveness. The first indication to the pilot of propeller
icing will o cycles of increasing vibration, followed by a sudden
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vibration increase as the ice from one propeller blade breaks free,
followed by a period of wvibratiop-free operation after all ice is thrown
free from both propeller blades. The situstion also causes a decrease
in airspeed at a constant altitude and throttle setting. On multiengine
airplanes, the pilot may hear chunks of ice impinge on the side of the
fuselage as they breask free of the vibrating propeller blades.

- 4. Carburetor icing and air intake ¢logging.

Elther condition results in loss of pcwer. Carhuretor icing is more
difficult to control at hiph altitudes. This is because the available
heat to cope wlth any 1icing is considerably less at altitude than at sea
level for airplanes with nonsupercharged engines. A sea level engine
can only develop epproxinately 75¢% power with full throttle at 8000 feet.
Available carburetor heat may be raduced to an even lower percentage of
that which would be available near sea level.

Carburetor air intake icing is usually tha result of spow or sleet im-
ringing on the intake screen. Such an ice bulldup starves the engine

for air. Carburetor air must then come from some alternate protected

source to maintain power,

5. Win@ghield icing.

The loss of windshield visibility from icing is most hazardous to the
pilot wher ettempting an approach and landing, An openable window to
see forward or a means for de-icing the windshield is needed to provide
the necesssry forward vision at such times.

6. Radio and pitot mest icing.

Ice buildup on these masts can create air disturbances and bending loads
for which they may not have been designed. If so, the mast may bend or
break off. The pilot will then be without radio or have erronmeous air-
speed/altineter/rate of climb indications. Tt is also possible for the
"run-back” from a heated pitot tube to freeze and cause an ice buildup
on the mast that cen adversely affect the air flow functioning of the

pitot and static pressure system.

There are also two other possible icing hazards, namely; impact or run-
back freezing of (a) the controls for the carburetor air preheater and
the throttle, and (b) a fuel tank vent becoming clogged with ice which
vould &n turn cause fuel gtarvation., Fortunately, these two hazards do
not seem to materialize very oftem. Frequent checking of the throttle
and heater controls for freedcm of movement is a method of kmowing that
they remain operative. If fuel starvation does occcur from vent icing,
switching to an alternate tank may provide power for a limited time, or
if a common vent line is accessible to the pilot, it may be nossible to
sever it to provide an emergency vent



EQUIPMFNT YRUTRCTION FOR COPINS WITH ICING

To be able to cope with infligit icing situvaticns, the pilot should hzv-
operstive equipment on the airplane as follows: .

1. Vital instruments (speed, al:itude, directicn, atiitude).

8. An airspeed pilot tube he ‘er and an aliernszte static sir scurce
for the airspeed/altimetle,/rete of climb irdicator system.

b, Heat from enrine exhiavut ipe(s) impinging on any venturi tube(s)
used to supply vacuum jow.r for air operated gyroscepic instru- -
ments or, sn alternate vecuum source that is power driven. ((ne
vacuum and one¢ electrical.y driven gyrosccpic irstrument provide
equally effective and =xcrliert protection against malfunction of
any type.)

2o Inflatable wing and tail surfzce boots or & hest duct de-icing gystem
for TIHght surface protection. '

3+ Alcohol slingers or electrics, Ly heated boots for propeiler surface
protection.

L. A cerburetor sir prebeater device and a sieltered zlternate air intake
source for Lhe carbureter, T

S5« Alcohol or a heat system to de-ice the windstield, or ar openable
Yorward window that cannot Treeze shul £6 proiect Torward vision.

6. Alcohol, inflatable boats, cr electrically heated boots for pitot ard
radio masts that may be suscept{ble tu ice bulldups for protection of
the navigational radio aids »nd the airspeed/altimeter/rate of climb

sysiem.

Temporary preflight protection of external surfeces from possitle irflignat
leing can also be provided ty apnlication of cne of the commercial anti-
ice preparations. When applica to wing surfaces, w.ndehields, prcpeller
blades, etc. in accordance wit: the marufacturer!s instruction, & pileot
may expect the airplane to stay free of any sericus ice buildup for a
reasonable period of time on the surfaces so protected. However, the proc-
tection is temporary, the pilot should not expect pretection beyond the
period of time the manufacturer specifies for his product.

OPERATIONAL PRACTICES

As car be readily seen, icing protection is reeded for all of the above
areas that are vital for maintaining flight contrcl in any actual icing
condition while flying on instruments, The degree of prectection is de-
pendent upon the amount &nd rate o; ice accretion with which the de-iciny
or anti-icing equipment can cope. At best, the de-icing equipment that



i3 usually provided on current models cf nomair-carrier airplanes carmot
be expected to cope with heavy or nrclonged moderate icing conditions.
The latter cap be expected to tax the equipment beyond its capacilty.

Thus, pilets of airplanes which are equipped with ail of the above de-
icing provisions shoulé always strive to avold heavy and modera‘e cing
conditions, If heavy iciup is encow.tered vmexpeciedly or unaveidstly,
prompt action must ba y tauken i.0 ﬂe‘_-xao more fevorsble flylng weaiier
conditions, To nrocrastinate or dalus7 such.evaslve acticn, sczicent
investjpation reports show, 1s te invite a loss of f;ight control and
with very little, if any, warﬂinc

Shoulé a pilot find himself in dcing conditions without full ce-icing
equirment, his primary concern shouid be to use the equipment he has and
to get to non-icing air as guickly as is safe. The followiny basic
operational practices or flying habits should be observed:

A, Avoiding Conditions Conducive to Icing,

1, Menitor closely all weather reports in the vicinity, payirg
close attenlicn to teﬂnprn.uren at the grnunn an? any reported
or forecasted lcing conditlon alolt. A 3% e 40w temperature
drop per 1000 feat above the fFround may be veed i aprroximate
temperatures at flight. altituie abhove growd stetions, 1f
urknown,

2. Monitor clogely the outside air temperaturs ~wge for temper-
atures {averable to externel iclng.

3. ‘oilew a plan of arfe evasive actlon which wiillzes the
following principles-

a.  Tr oalouds netoyesr g ~old or warm Ironc, o lower eltitude--
{7 altitude permite-~is nsually warner T . eny acunmulated
100 will melt.  f Miphor altitude i35 usie’ly :slder and the

wisible meistvre will likely be in s {rozen state which can
not cause any further ice buildup., Anv accurmlsted ice will
pradnuslly sublimete (raporize) whon o ting ¢nto dry coldsr
eir, : '

h, In freeminp orecinitation near s warm front, a higher
eitituce will usually be warmer {(warm air usually averruns
¢ooler zir near the ground)., U at s.fflciert altitude, it
ney alsc be possible io Lescend into w~Armer nir near the
rround with non-3~ing conditions.

¢. In clouds or precipitaticn near a cold frert, sdveantage may
e taker of the difference in veuperature anead of and be-
hinc such a frent and the tendency of the cold muss of air
to wedge undar tuo warmer alr zhead o the {ront, Thus
coing towarde a erld front in ‘emmerztures conducive to

5



freezing, a higher altitude will likely avoid icing both ahead and behind
the front. .

L. TFlight speed and attitude indications should be closely watched -
and double checked. Cross checking the artificial horizon or
attitude gyro instrument with the airspeed indicator and the
altimster, is a means of making certain that ice is not affecting
the accuracy of airspeed/altimeter/rate of climb indicatione.
‘Maintaining a basic attitude is essentlal to avoidence of a stall
or excessive flight speeds. Cross checking an electrically oper-
ated gyro's indications with those of a vacuum operated gyro is
also a check on the accuracy of their indications.

Note: At least five cases are known involving three current
‘makes and models of multiengine airplanes in which the air-
speed/altimeter/rate of climb indications became dangerously in
erraor due to rain and moisture freezing in flight as the air-
plane climbed into freezing temperatures. In another known
case involving another multiengine model that had s modified
pitot mast installation, an ice buildup on the pitot/static
head mast caused dangerous airspeed/altimeter/rate of c¢limb
indications from the disturbed airflow effects on the static
pressure opening,

B, Emergency Ieing Conditioms

1. 1If an ice load is accumulated that makes climbing to a higher _
altitude difficult or maintenance of altitude impossible, an
emergency descent is mandatory and flight control must be main-
tained with primary emphasis given to airplane attitude and -
keeping a safe flight speed above the airplane's higher stall
speed with such an ice load., If a landing 1is necessary, such
speed rust be malntained to touchdown. ,

2. In an emergency while flying on instruments, the pilot should re-
1y on:

a. The attitude or artificlal horizon gyro ingtrument to avoid a
disastrous dive or stall

b. The turn indicator, directional gyro, and attitude gyrc to
keep the airplane from entering a disastrous splral, and

¢, Breaking out the glass in the altimeter or rate of climb
instrument to get an emergency alternate static source which
will give approximate mltitudes, rates of climb or descent,
and sirspeed indications when the normal static pressure
- source has frozen.

In summary, pilois should avoid all heavy'and moderate icing conditions,
proceed with caution into areas where light to moderate icing is



forecast, and should not enfape in any instrument flipht in eir conducive
to icing without having full de-icing equipment for the items vital to
the maintenance of flirht control. The vital areas of concern are:

(1) speed, attitude, direction instruments that are dependent on the
pitot/static pressure systems and venturl gyros, (2) wing and tail sur-
faces, (3) propeller surfaces, (4) carburetor air fuel mixture and alr
intako, (5) windshield forward visibility. and (6) any radio or pitot
tubo masts that may bo seriously affected by any lce buildups.
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fu William B. Davis, Director
Bureau of Flight Standards

DISTRIBUTION: AIR 3, 6, 8, 9, 11 tab 1,
1, 16B, 27 A through J.
40 tabs 1, 2, 3, 5,
40-1, 41, 4AOD, 4OE

U5 SMM-DC - 206 38 7



