NEED AN “OBSTACLE REMOVER”" ?
A “RUNWAY STRETCHER"?
A “LANDING SPOT MAGNET"?

A BUILT-IN “LANDING ARRESTER"?

THEN.....

. GRAB*HOLD OF THIS NEW CONTROL FOR
SAFER LANDING APPROACHES...
MORE ACCURATE TOUCHDOWNS...
AND SHORTER LANDING ROLLS.

IT'S THE WREN BETA-CONTROL SYSTEM REVERSIBLE PROPELLER
FOR MANY MODELS OF SINGLE-ENGINE AJRCRAFT.

WREN AIRCRAFT CORPORATION ‘ . o
P. O. BOX 4115 MEACHAM FIELD MANUFACTURERS OF

FORT WORTH, TEXAS 76106 : THE REMARKABLE
(B17) MA 6-3739 ’ - STOL WREN 460



What itis. ..

A new control system for aircraft for use during ap-
proaches and landings to increase safety and accuracy of
touchdown and sharten landing roll.

An extra bonus benefit is its use during taxiing to re-
duce wear on lires and brakes, for backing in or out of
a parking space, for float-planes maneuvering on the
waler, and to provide a brake for ski-equipped planes.

How it developed . ..

For nearly five years Wren Aircraft Corporation has been
developing and improving features that increase STCOL
capabilities — with safety.

Logically, our thoughts turned foward reverse pitch pro-
pellers 10 shorten landing rall — the “L* of 5TOL (Shart
Take Off & Landing). By the numbers, this seems un-
necessary, for many planes both STOL and ordinary air-
planes are already capable of shorter landings than
lake-offs. The problem, though, is that few pilols can
consistently touch down on a pre-selected spot, ar at
the perfect speed for a short landing, and none can do
it every time. Thus, when getting into a really tight
strip is esseniial, there’'s a certain amount of "sweat” on
each landing. A reverse pitch prop would give an extra
margin of safety.

Wyen began experimenling with a reverse-piich prop in
fhe fall of 1945, Working closely with Hartzell Propeller
Co., these experiments evolved gradually into the fully
certificated Harizell/Wren Befa-Sysiem reversible pitch
unit of today — a unit that is not only a reverse pitch prop,
but is really a new control system fo use along with
ailerons, rudder, and elevators during approaches and
landings.

Why it is needed . . .

Records of general aviation accidents taken from Flight
Safety Foundation reports for the most recent year (1965)
show that 61% occurred during the fanding phase of
aircraft operation. Half of these occurred in the approach
te landing and consisted mainly of stalls (in trying to
stretich a glide?Y; striking trees, power lines, or other
obstructions (1oo low an approach path?); or tauching
down short of the runway. The other half came after
touchdown and represented loss of control on the runway
or overshooting the runway.

The Hartzell/Wren Bela-System reversible pitch propeller
becomes a safety aid that gives a desirable extra margin
in gach of these situations that cause the majority of
general avialion accidents.

First, the approach to & landing can be staried from a
higher altifude closer 1o the touchdown spot. The use of
Beta control as an instanily responsive variable drag
coniral automatically results in a steeper approach-angle
to avaid obstacles, with an approach speed well above
the stall point, with increased accuracy of touching down
on a selecied spot on the runway with a very minimum
of “floating.” Once ground contact is made, the use of
reverse pitch can reduce landing roll 409 on dry surfaces
and even greater reductions, as much as 809%, on
wet or icy surfaces when normal braking becomes less
effective,

What planes can use it . ..

The system is presently approved for use with single-
engine airplanes using Continental 0-470 or 0.520 series
engines, Aircraft equipped wiih these engines include
the Wren 460; Cessna 180, 182/5kylane, 205, 206 Super
Skywagon and Super Skylane, 210 Centurion; Beech
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Bonanza and Debornair; Aero Commander 200; and Bel-
lanca 260 and Viking.

Eventually the systern may be expanded to include some
Lycoming and Franklin engine installations, in which case
the majarity of single engine sirplanes equipped with
constant speed propellers can utilize the Befta system
propellers.

Eventually, further development of the system may make
it available for some light 1wins as well.

How it is used . ..

On approach to any landing ares, procedures are as
ordinarily used, i.e. reduce power and speed and lower
faps as desired (lower gear an refractable gear air-
planes). Adjust irim as usval. When turning onlo final
approach, maintain altitude untit much closer to desired
touchdown point than is ordinarily done. Push propeller
control full forward for maximum rpm and retard throttle
inte closed position, Adjust trim as usual. From this point
n, the Beta contral, rather than the throttle, will be used
to control glide path.

Maintain a comforiable approach speed, say 10 fo 15
mph above the ordinarily recommended “best speed”
for shart landings.

Keep a visual reference to the desired touchdown point
and add drag to steepen descent by moving the Beta
control rearward (toward flat pitch) or reduce drag ‘o
extend glide by moving Beta control forward. Effect of
control is instantaneous.

A Beta-controlled descent is ususlly mare than twice as
steep as an ordinary approach. This minimizes the pos-
sibility of encountering obstacles such as trees or high

THE ORDINARY VIEW vs ‘THE BETA VIEW

These two perspective drawings of an airport graphicatly show the ditference
helween the ordinary approach {feft) and a Bela approach (right} in the
same airplane, The desired touchdown pnlnt (and stay down) is on the [irst
dashed fine past the renway nwember in sach case. Beta approaches are
accurate enough to touch down on that point every time, and slay down.
Obviously, the same can not be said of ordinary approaches.
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BETA APPROACH AND STOP vs ORDINARY APPROACH AND 5707

Don't tet approach anples (ool you, The GCessna and Beech lzctory ligures
for best approach angles to clear a 50 ft. obstacle are fram 3° to 5° as
follows:

5 -

Distance from Compuied Bistance fram

50 ft. obstacle apaproach  touchdown Overall

Maodel {o touchdown  angle to stop distances
Cessna 185 920° 3 480 1400°
Cessna 180 BBS' 3° 480" 136%
Cessna 182 760° 3 590" 1350°
Cessna 206 660" 4 735 1395°
Beech Debonair 33 655° 4° 643 12498'
Cessna 210 il 4° 735 1340°
Beach Bonanza 530 5° 647 1177
Beech Dehonair 33A h28’ 5° 632’ 1160°

Althouph the factory specifications do not so state, it can be assumed that
these figures are for perfect approaches under ideal conditions (how often
do you do this good?). In contrast, the Beta approach and stop figures
shown below can be achieved in normal operations, Beta approaches are
made at iwa lo three times as steep an angte (ihal’s approach angle, nol
airplane angle which is relatively fiat). Bela steps are 4094 shorter. As sur-
{ace conditions deteriorate for wheel braking. then Lhe Bela steps become
up ‘o BOYY, shorter.

HY, PAVED SURFALE — JERD WING — 504 LEVLL

320 W ki prramm T o P
M an TOHCHIY N BLtA SI0w
I'& APFROSN ol K ARMAR? 5F0F
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lines that can present a hazard in a fong, flat appraach.
The attitude of the aircraft wilk be slightly nose down
and rate of descent will vary from 500 to 1000 ft/min
depending upon amount of Beta confrol being used. If
contral is moved past flat pitch position inta reverse pitch,
nose down attitude will increase somewhat and rate of
descent can reach 2500 f1/min.

When drag is added by use of the Beta conirol, air
speed remains relatively constant, with the horizontal
speed component decreasing while the verlical speed
component increases. Thus it is not necessary o keep a

close walch on air speed; instead, keep the touchdown
point in sight and vary drag as needed lo maintain an
approach path that will exacily reach the desired point.

Rounding out for fouchdown is made much closer to
the ground than in ordinary procedures, 1t is actually
made in ground effect {ground cushion). The Beta con-
trol is placed in full reverse pifch at the instant of
contact (or a second before if the airplane shows &
tendency to 'float’ a foof or twa above the ground? and
is kept in reverse until stopped or untif it is desired to
taxi onward. As the speed drops off, norrmal braking can
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be applied o shorien the roll. Beta landings, after a few
practices, will be found lo be enjoyably second nature
and can be likened to fanding on a pillow.

Taxiing can be conducted by use of the Beta control and
should result in doubling or tripling the life of tires and
brake linings.

Parking in tight spots can be aceomplished by backing
the airplane (if tricycle geared) into position. Care should
be used to avoid applicalion of brakes while backing up
— the tail could be bounced against the ground.

What makés it work . . .

The Wren Beta control handle adjusts the pilch of the
propeller from its normal low pitch position {usuelly ebout
+14°) through flat pitch (0°) and inte reverse piich
(—149). 1t can only be used when power is reduced to
g point where the propeller reaches ils low pitch stop
and is thus no longer being controlled by the propeller
governor (about 25% power or less).

This changing of pitch — instantaneously — at the will of
the pilol, adds or subtracts drag. It becomes, then, an
instantly variable drag control. Adding drag “irades off"
horizontal speed of the airplane for verlical speed. In
this way, the aircraft can approach a landing area from
a safely high position to amply clear all obstacles, giving
the pilot a bird's eye view of his selected touchdown spot
and permitting him to adjust his approach path 1o the
spot by a simple movement of only one control — the
Beta handle -- moving it forward and upward in ity
quadrant to “catch up” with the spol, or rearward and
downward to avoid "overshooting” the spat. A few
practice runs and the system becornes the preferred way
of making all landings, even on a mile-long runway.

Reverse pilch propellers are not new. They have been
uvsed on multi-engined iransports for many years. Thay
have been installed on several single-engined amphibians
for water handling. They are also available on a few
single-engined turbo-prop aircraft. Where the Hartzell/
Wren Befa-Systern reversible pitch propeller differs from
most previous reverse pilch propellers on reciprocaling
engine airplanes, is that it moves into reverse posilion
through flat pitch rather than through feathering position.
Moving through feather position requires compleie re-
moval of power, then moving of the prop conlrol inta
reverse, then re-application of power. Moving the pro-
peller into reverse through fat pitch permits the pilot 1o
use his Beta-System prop as a conirol system by varying
pitch angie to suit his needs.

Mechanically, the Harizell/Wren Beta-System provides an
adjustable low-pitch-siop setting for the propeller beyond
the low pitch stop narmally provided. This is accomplished
by opening or closing the hydraulic valves leading to
and from the propeller hub — sither permitling more oil
to be pumped to the hub to decrease piich or allowing
it to be dumped to increase pitch in the Beta range.

Propeller angle of attack is measured at a point on the
propeller blades about ¥ths out (30" an an 82" prap)
from the centerline of the hub. The following table
indicates the approximate propeller angles as an approach
is conducted:

Position of

Condition Bets Control Blade Angle
a. Turning final Full forward & +14°
locked
b. Begin approach  Full forward 4+ 14°

Partially rearward 4+ 5° to +13°
Flat pitch o°

c. Beta approach

d. To increase
descent

e. Tauchdown Full rearward —14°

In addition to controlling the pitch of the propeller,
the Wren-developed Beta control system also conirols the
throttle by an ingenious linkage that keeps power at the
proper settings to match any blade position below + 147
ta —14°, This thrattle conirol linkage overrides the closed
masier throttle when the Beta controf is activated. It adds
approximately 209 pawer in the Bela range and when
placed in reverse, increases the engine power 10 40%
for maximum reverse thrust in stopping.

How it operates in turbulent air conditions . . .

An unusual, but very useful, effect of the Beta Sysiem
will be noticed during approach in turbulent air when
strong up-and-down drafis and/or gusty crosswinds are
encountered. The propelier blade, turning without lead
at speads fram 2000 rpm to 2400 rpm in flat piich, acls
as a gian! gyroscope lo substantially dampen pitching
and yawing movemaent, The effect is one of being “locked
on” ta a sleady desired angle of descent.

What about overheating the engine . . .

It was noted above, that the biade angle of the propetler
is measured at a point approximalely ¥aths of the way
from the hub to the prop tip. There is aclually a twist to
the propeller blade that is great encugh that even with
the measuring point at —14° {maximum reverse pifch
position) the inner Yard of the blade is still in a slight
positive pitch condition and is blowing cocling air into the
engine. This condition keeps the engine from overheating
during reverse pitch operation and hence there is no time
fimit on extended use of reverse pitch.

What's different about the propeller itself . ..

Very -little. Basically, the propeller is a standard Hartzell
propeller as presently certificated for the airplane in-
volved. There are minor alierations and several addifions
that permil the propeller to function in the reverse maode.
Servicing is na more [requently required nor more in-
volved than with the standard propeller.

What about installation .

The propetler and ifts cantrol system are available in kit
form. The first installation {hat a mechanic makes may
tske iwo days. The Wren faciory makes the installation
in a day because it is familiar with the method. No
special tools are required. Kits contain simplified, complaie
instructions. .

Safety features .. ..

The Harizell/Wren Beta-System control is.so designed
that no failure of any part of the system can cause a
hazardous condition. The werst that can happen is for



the propeller to lock in high pitch, in which condition
the plang would be flown as though it had a fixed-pitch
propeller, The same condition can occur whether or not
the Beta system is installed, and is noi necessarily more
likely o occur with the Beta System than without it

The engine will not over speed during reverse pitch
operation while on the ground or airborne, nor can
excessive power be added while in Beta contral. Any
attempt to add excessive power will force the prapeller
out of Beta and into normally governed operation.

If a landing approach needs to be aberted and a “go
around” execuied, simply add power with the throttle (as
normally done). Adding power automatically overrides
the Beta centrol and once again places the propeller in
normally governed operation.

Is it necessary to use it on every approach . ..

For anyone noi desiring to use the Beta system for mak-
ing approaches to landings, it is slill quite possible to
make an ordinary approach, touch down (with the
throttle closed as normal) and then apply reverse pitch
to shorten the landing roll. Wren's Beta system will
automatically add in power as the control is brought into
reverse piich fo assure maximum reverse thrust, Landing
roll-outs will be about the same length as when using
the Beta control for both approach and landing.

How else it can ke used . ..

To a float-plane pilot, the Wren's Beta-System provides
good control for docking and taxiing. He can taxi in
calm air or downwind or approach or back off from a
dock or beach and not be at the mercy of the wind. A
float plane can even be started in reverse while aimed
toward the dock. Potential float and wing damage -~ many
times more costly than the propeller installation — be-
comes more readily avoidable.

To a ski plane pilot, such a prop means that, for the
first time, he has @ means of braking after touchdown,

No more will he be limited to long clear siretches or
uphill landing areas.

To all pilots, the ability to ufilize the Beta-System and
reverse piich is, in effect, an "obstacie remaver,” a "land-
ing spot magnet” a "runway streicher,” a “landing
arrester,” an exira safeguard against "running out of
runway.” He can naw consistently, safely, and easily land
shorter than he can take off.

Other factors . . .

The Hartzell/Wren Beta conirol system is covered by
patent applications to the U. 5. Patent Gffice.

ln summary . ..

A new conitroi is now available for easier and safer
landing appreaches.

Roll outs can be shoriened by 40% to 80% for any
particular airplane, depending mostly upon runway sur-
face condition and comparative touchdown speed.

Spot landing, so essential to safe use of uoltra shor
strips, is simple and paositive.

Float and sici-equipped planes are much mors positively
controlled on the water or snow.

Taxiing and parking of iricycle geared planes is simpler
and saves wear on tires and brakes.

Cost ...

The Hartzell/Wren Beta-System control is available in kit
form ready far installation af your repair station faor
$1,995.00 with 82" Blades. Other blade lengths available
at slight price differential. Factory installation available
at $100.00 — one-day service by appointment. Faciory
allowance of $100,00 will be made faor your present
propeller. The installation adds a net weight increase of
17 Ibs. Fully F.A.A. certificated.
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OPERATING MANUAL FOR HARTZELL/WREN
BETA-SYSTEM REVERSE PITCH FROPELLER
WREN 460

Introduction

The Hartzell/Wren Beta-system reverse-pitch propeller is a
proﬁeller and propeller control system whereby the pilot may select a
flatter propeller blade angle during final approach and landing and
continue  into reverse pitch after‘landing.
chenging the merodynamic configuration of the plane. It gives the Tpitat
the ability to make steep approaches over cbstacles and makes it possible
for him to use reverse thrist Tor braking after lsnding on wheels, or skis,
or floats. Additional bepefits include the use of reverse thrust for
water handling of float planes and the taxiing and parking of land planes.

This propeller and control system give the pilot an addltional
control of hig-plane that he has never had before -- instant on-off drag

and reverse thrust.

Operation

1. Beta Approach

In approach configuration, the Wren will have flaps extended
30°, cowl fléps open,'air speed trimmed to 60-70 mph IAS, governor
selector at high rpm, and throttle at idle. Iock in this setting.

The Beta Control Iever now becomes & rate-of-sink control for
finel approach and landing. By constant visual reference to the desired
touchﬂown pqint, use the Beta Control Iever as required to add or reduce

dreg so that touchdown will bé'ﬁade on a pre-selected spot on the runway,

WREN BETA MANUAL No. 1 e
Date: 8 February 1967



5 it can be accomplished every time after a little proctice. The reaso
for improved accuracy in hitting a pre-selected touchdcwn spot is that
the approach is made from & higher altitude in relatior to the landinc

strip with tre approach angle being mucn steeper than normal.

2. landing Using Beta Control

Ianding 1s accomplished in a normal maoner. lare for landin:

is bepun much laster than is normally the custom. Remenner, with ifae nrop

in flat piteh there is much more drag than normal, hence, ufler Finre,
alr speed will decrease rapidly. I flare iz made too Aiph toe (inne is
apt to "drop in" for a rough landing. One such landing becom=s a:

education. . ;

3. Braking After landing

Since about 20% power is being used durine tiil apsroenc ., the
entine will ve turning approximately 2,200 rpm end 20" % touchelrw .

=hens o Tl

0

the iastant ¢f touchdown, move the Beta Control on past tane &
reverse. This reverse thrust Q&ll guickly redwee groun! speed ‘. oot

mpn from wnich peint light application of wheel brakes rill brin: tae

plane to a stop ift & few feet. After landing, the Beta Contrel czn ne used
iv taxiing sc save wear and tear ou the brakes and btires and .o Laxi move
smaotihly, or e Beta Controul ca.. be returred o norml pesltion el i

conducted in <ne usual masner.

li.  Taxiiug F.cat Planes \

This propeller will reverse rapidly even af ille er;zine spacd.
Use the Betwz Control to stop, go backwards or forward a: required.
mest nelpful in approacaiug beaches, piers, or gocks, in calm air or

a

dovnwind or downstream.

WEEN HETA MANUAL No. 1 2
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5. Taxiing Iand Planes =

Set throttle so engine turns 1200 to 1300 rom apd texi using

reverse gs required for braking.

S

5. Parkiog Iand Plenes

The tricycle gear of the Wren 460 makes it jpossible t. park
by the use of reverse thrust. To taxl backwards set -he rpm at nbout
16800, then, using the Beta Control in Reverse Positioc.a, tne ploue will
move backwsrds. Note! Do not use tone brakes when moving backwards. Use

forward thrust to stop. Using the brakes may cause the tail to hit the

ground. Do not attempt to back up on an upgride, the power is Just nct
sufficient. . -
?.rrBeta Lighi-“

The Beta Light is ﬁgunted on the radio sﬁituhing parel. This
lignt is sc adjusted as to come on only when the Beta Control i3 u . locxed
and moved slightly to the rear. When the Beta Contro.. is in Normal
Position and locked the Beta Light will be out. Only when tine 3eta Control
is in use will the Beta Light be on.

¢. Abnormal Operations

Through no fault of the Beta-system certain conditions may arise
which could affect the operations of the Beta-system. None of these are
hazards, but they will negate the possibility of usin,, tue Heta-system.
All are unlikely to occur, but are listed here for the pilot's koowledge.

A. Propeller goes into high piteh (of its own accord) snd will
not respond to movement of the prop governor control.

Reason: loss of oll pressure

WREN BQTA MANUAL No. 1
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Action: (1) Check englne oil pressure. If very low, lmui
at once for engine is not being luyricated.

{(2) If oil pressure is normal, continue flipit to
convenient, landing field where servicing 1s avail-
able. The prop governor willl not e working becauss

a of governor pump failure, but the »lane will coa-
tinue to fly, holding altitude and even climzine nwn
full throttle in high pitch. The 3eta Control will
not be operable.

B. Propeller sticks in one position and cannot be changed by moviuis,
governor control. Reeson: o0il passage between governor and
- propeller is plugged.

Action: Fly plane as fixed pitch propeller. continui.xs

[xg

- flight to avallable servicing. Be a Centrol will
be inoperable.
C. Propeller goes tc reverse (of its own accord) wien power is reduzad.
Action: Apply power and preopeller will return to posit:ve
piteh.  For landing, place governor selector in
high piteh, propeller will remain :n high piich,
make rnormal landing. Beta Control will e

inoperative.

D

Note

When using the Beta-system Tor final approacin even if tine
propeller is placed in full reverse in flight, the plane is still fully
controllable and presents no problem, other than a higher rate of sink.

The Hartzell/Wren Bete-~system prop will not reverse wiin more

then 20% power. Further, it will mo out of reverse if jower is added 1o

WREN BETA MANUAL No. 1
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exceed this level. This iz a safety feature thet prevents reversal under

any condition approaching what would be a hazard.

o

Conclusion
The Hartzell /Wren Beta-system Reverse Propeller is an additional
control to increase the utility and safety of an airplare. Iearn to use

it well, and fly safely.
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Date: 8 February 1907
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Adjust and® check seat
Altimeter and Clock
Al1l Elsctrical

Fuel "zlector

Cowl Flaps
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Parkinz Brake

Beta Control

. Mixture Control

Propeller

Beta Control
Carburetor Heat
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Master Switch
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Altimeter and Clock
Gyros
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Beta Control

Prior to Take-Off

A.
B.
c.
D.
.
.
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I.
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Parkin,; Brekes
Flight Controls
Trim Trbs

01l Pressure and Tenperature

Mags Check {1700 rpm)
Carburetor Heat
Propeller

Beta Control

Generator
Vacuum
Flaps
idle RPM
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Iapding

Parking Brakes
Fuel Szlector
Propeller
Cowl Flaps
Flaps
Throttle
Beta Control

o
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ATter landing

A, Beta Control
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Bartzell Propeller, Inc, : ¥arch 11, 1968

EARTZELL REVERSIBLE PROPELLER
MODEL HC-92ZF-3

OPERATION

The propeller utilizes oil pressure from the governor to move

the pitch into low pltch and on into reverse. Counterweights
gttached to the blade clamps plus springs acting on the hydraulilc
piston oppose the action of the oll pressure and move the pitch
out of reverse to low and on into high, when the governor calls

for oll to be drained from the propeller, The governor supplies
oil, to the propeller when the RPM 1s below the prescribed value
‘and drains oil from the propeller when the RPM is above the
prescribed value.

A hydraulic low pitch stop is provided in the form of a "Beta"
vzlve, which has a valve spool linked to the propeller piston,

This "Beta" valve is located between the governor and the propeller
and scts to shut off the supply of governor oll when the pitch 1s
moved to-the low pitch position. The '"Beta" valve is slightly

open when the pitch is in the low-to~high pitch range. The pltch
is moved into the reverse range by manually readjusting the linkage
connecting the '"Beta' valve spool to the piston, so0 that the low
stop becomes the reverse pitch stop.

The pitch can only be reversed when the RPM is below the governor
.setting, because only then does the governor supply oil to the
propeller. Thus the propeller cannot be put into reverse pitch
during level flight because the governor 1s not pumping oil to

the propeller, except during momentary periods in order to maintain
constant RPM. Nor can the propeller be reversed at alrspeeds

above a certain alrspeed because the propeller willl windmill at
governing speed,.

The propeller can be reversed during power-off descent after the
airspeed hae reduced below the speed where the propeller windmills
below the governor speed setting.

et
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OPERATION (Cont'd)

Engine power can be applied during descent with the pitch set at
some low value or reverse value, in order to Iincrease drag. The
power must be limited, however, to avoild the RPM reaching the
governor setting. If this occurs, the governor will take charge
and move the pitch out of the reverse pitch range since it calls
for draining oil out of the propeller to correct the overspeed
condition.

After the alrcraft has touched down, the pitch can be moved to
full reverse, after which the power can be applied to increase the
braking action of the propeller. Again, it is vitally important
that the pitch be in full reverse and the RPM kept belew the
governor setting, else the governor will take charge and move the
pitch out of reverse., This would cause the engine to overspeed
when the pitch went through flat pitch, unless the power was
reduced very quickly.

The pitch must be moved fo the low pitch value before the engine
i1s shut off; otherwise the linkage.may be damaged when the springs
move the propeller to the high position.

Taxiing the aircraft is facilitated by controlling the thrust with
the Beta system, since it is possible to ge from positive to
negative thrust. The engine power 1s adjusted for normal taxiing
power,
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ADJUSTMENT
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INSTALLATION INSTRUCTIONS

Installation of Propeller on Engilne

{(Reference Installation Dfawing.of.Propeller)

See Manual 106 ( ) for imstructions to install the "F" flange
propellers onto the engine.

Installation of "Beta" Valve

The "Beta" valve 1s installed between the governor and the engine
pad. In order to provide for this added thickness of the ''Beta"
valve, longer studs are installed in the englne. The "Beta' valve
is installed first, using a gasket between the valve and engine pad.
A drive coupling is installed on the engine governmor drive shaft.

The governor is mounted over the "Beta" valve, using another gasket,

Installation of the Reverse Pltch Push-Pull Control

The push-pull control is installed in the alrcraft, and the one

end 18 connected to the "Beta valve linkage as shown in the assewbly
drawing, ’
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PROCEDURE FOR ADJUSTING PROPELLER CONTROL

" (See Diagram)

Set reverse control in FORWARD position.

Adjust reverse control rod to position "Beta" valve approximately
1/16-3/32 in open position. "B" = approximately 1/16-3/32,
"A" o 0.

Check travel of push control when in reverse pitch. Use blade
bar to move pltch into full reverse. Move push-pull control
into reverse., '"Beta" valve should be 1in Null position.

"B" = 1/8-5/32,

Run up engine to check low pitch RPM. Set governor for meximum
RPM. -Adjust low pitch adjustment nuts to provide maximum rated
RPM less approximately 100, Screw all four nuts one turn counter-
clockwise rotation to increase RPM setting by 100, or vice

versa.

- Check reverse pitch RPM. Set pitch in full reverse. Set

governor maximum RPM. Run up engine full throttle. Maximum
RPH should be at least 100 less than maximum rated RPM to
provide a safety factor.

If RPM is too high, increase reverse pitch by rotating blades
in clamps. Increase reverse pitch blade angle about 1° per
100 RPM, or vice versa.

If blade angle 1s changed under (6), it is then necessary to
reset low pltch under (4).

Check runout of slip ring. Total runout within .010 statlc.
"A" and "C" must be uniform distances for all four rods within
+ .003. Observe wobble of slip ring when engine i1s running

during low pilitch and reverse pltch operation. If slip ring
does not run true, recheck runout,

Flight test.

Peers B mF A



_Hertzell Propeller, Inc. Mgreh 311, 1968

OPERATING INSTRUCTIONS

1. Reverse pitch ONLY when throttle is CLOSED. R

2. Propeller can only be reversed when pitch 1s in low. This-
means airspeed must be below & certain value, and throttle 1is
closed, Governor control must always be in maximem RPM
rosition - forward.

3. Be sure pitch i3 either in LOW or FULL REVERSE before throttle
is opened up. Otherwise engine will overspeed. The reverse

pitch control provides a means to feel the position of the
pltch,

4. Do not shut off engine with pitch in reverse. This would
cause damage to control mechanism because propeller spring will
return pitch to high after engine 1s shut down. There 1s not
enough '"Beta" valve travel to allow for this change in pltch
unless reverse control is moved to low position.

TROUBLESHOOTING

Variations in Low Pitch Static RPM

The linkage may have toe much backlash in the Joints.

Pitch Goes to Full High During Idle - Governor Ineffective

The "Beta" valve 1s shut off and drain opened up allawing piston
tec move full iInto high.

Correctien: Adjust the reverse push-pull to reduce '"B", so
"Beta' valve is open to governmor by at least 1/16 inch. "Beta™

valve spool is in Null pesition when centered zpproxXimately between
stops.
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