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» M-NAY Front Panel Controls and Display

« Power Switch
OFF - The M-NAYV is powered off.
- The M-NAYV Vario is in fast response (about 1.5 seconds).
- The M-NAY Vario is in slow response (about 3 seconds).

+ Variometer Range Switch

X 1 - The Vario range is +/- 10 knots (5 m/s).
X .5 - The Vario range is +/- 5 knots (2.5 m/s).

» Audio
The M-NAV Audio gives Variometer and Speed Director information

through your ears. This allows you to concentrate on traffic and on the
soaring conditions instead of having to watch the cockpit instruments.
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There are 4 different audio sounds:

- Interrupted Tone
- Continuous Tone
- Silence

- Alarm Tone

- rising in pitch with increasing climb
- falling in pitch with increasing sink

- quiet band for comrect cruise speed

- a fast interrupted tone falling in pitch

with increasing sink

Interpretation of the sounds produced by the M-NAV Audio depends
on whether you are cruising or climbing. The Climb/Cruise Hold switch

has no effect on the Audio.

Interrupted Tone
Continuous Tone
Silent Band

Alarm Tone

Climb Mode Cruise Mode
Climbing Slow Up, Going Up!
Sinking Slow Up

Sinking Faster

Correct Speed

Sinking Even Faster

Speed Up

» The McCready Knob and the Speed Director

The knob labeled MC on the left side of the M-NAYV is the McCready
setting for the Speed Director. According to "classic” McCready theory
the MC setting should be what you expect the achieved rate of climb to

be in the next thermal.

M-NAV Owners Manual
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The Speed Director display on the left side of the screen gives you
speed-to-fly advice based on the sailpane's polar, the current sink or
lift conditions, and the McCready knob setting.

The first bars above and below the centerline are the limits of the
Speed Director quiet band for Audio sound. When you are within this
range the Audio is silent

PULL PULL PULL
PUSH PUSH PUSH
Flying Correct Flying
Too Fast Speed Too Slow
Slow Up Speed Up

* Wing Loading and Bug Polars

- Wing I oading

With the switch to the left in the o= (airfoil) position, the top
display (normally the averager) will show the current wing loading
factor. This number is the percentage increase in wing loading based
in the amount of water being carried. The Data Input (IN) switch is
used to change this setting.

When you are flying a dry ship (no water carried) this number
should be zero.

If, for example, your sailplane has a dry wing loading of 6 pounds
per square foot and you add water to bring the wing loading up 7.5
pounds per square foot, 25 should be entered using the Data Input
switch (7.5 is a 25 percent increase over 6).

During flight, if you drop water, the Wing Loading setting should be
adjusted.

The maximum Wing Loading setting possible in the M-NAYV is 99
percent increase over a dry ship.
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- Bug Polars

The Bug Polar setting with the switch in the right (++) position shows
you the Bug Polar setting in the top display (normally the averager).
This number is the percent reduction over optimum in the sailplane
glide polar due to insect accumulation, dirt, or rain on the wings.

At the maximum "dirty" setting of 99% the polar performance will be
degraded to approximately double the normal sink rate at minimum
sink speed.

As with the Wing Loading setting, the Bug Polar setting can be
changed at any time, even during GO mode. Nothing will be lost (the
distance counter keeps counting), and the change in polar performance
will immediately be reflected in the altitude required display.

Note: The Wing Loading and Bug Polar settings are reset to zero
every time you turn the M-NAV on.

» The Hold Switch

The Hold Switch (either as a manual toggle switch or a magnetic
proximity switch mounted on the flap linkage) is only active in the GO
mode. In the D or A Mode Selector switch positions is has no effect.

The Hold Switch should be On (Closed) when the ship is climbing.
With a manual switch, the toggle should be flipped when starting to
circle in a thermal. With the flap-mounted switch, as soon as the pilot
drops the flaps into climb position the M-NAV will go into climb mode.

When the Hold Switch is On (in Climb position):
- The PUSH/PULL Speed Director display is blanked out.
- The M-NAYV assumes that the ship is drifting with the wind, but
making no forward progress in the air.

The M-NAYV can show you when you are losing ground in strong
headwinds. If you are trying to climb in weak lift and and penetrate
into a strong headwind, the M-NAV distance readout will increment as
you circle in the weak lift and drift downwind, away from your
destination. If the altitude required to fly back to the point where you
started the climb is greater than altitude gained then you are losing
more to the headwind than you are gaining from the lift!
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* The M-NAY Final Glide and Distance Computer.

The M-NAYV Final Glide and Distance Computer is controlled with the
Mode Selector and Data Entry switches.

To give you the Final Glide altitude required, the M-NAYV uses the
polar of the sailplane (as modified by the Wing Loading and Bug Polar
settings), the Tail or Headwind component (entered with the Wind
knob), the McCready setting (the MC knob), and the distance remaining
(entered with the Data Entry switch and continuously updated by the
Distance Computer).

» The Wind Knob

The pilot's estimate of the head or tailwind component along the
flight track is entered with the Wind knob. Headwind (-) and Tailwind
(+) components of up to 30 knots are possible.

* The Mode Selector Switch
The M-NAYV operates in Static and GO modes.

- When the Mode Selector switch is in the A or D positions the
M-NAV is in a Static display and Data Entry mode.

- In the GO mode the M-NAYV constantly updates the Distance
Remaining and Altitude Required readouts. This continually gives you
a picture of where you are on your final glide slope.

» Data Entry

- With the Mode Selector switch in the A position the Data Entry (IN)
switch will set the Finish Altitude. The Finish Altitude is the elevation
of the finish point plus your safety margin.

- With the Mode Selector switch in the D position the Data Entry
switch will set the Distance-To-Go for the Final Glide computer.

- When the Mode selector is in the GO position, the Data Entry switch
will change the Distance Remaining readout. This will change the
Distance Remaining without affecting the Wind Effect Accumulator.
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The Data Entry switch has 2 speeds of operation. After the switch is
held in the IN- or IN+ position for about 3 seconds, the display begins
to change rapidly. When you almost reach the desired number, release
the Data Entry switch momentarily to go back into the slower rate of
display change. ,

With only a little practice, the high and low speed modes of the Data
Entry switch will become automatic and allow you to quickly enter
distance and altitude settings.

« The Altitude Readout

- With the Mode Selector switch in the A position the Altitude
Readout will show the Finish Altitude. This should be set using the
Data Entry switch to the elevation of the finish point plus the height
above it you want to have.

- With the Mode Selector switch in the D or GO positions, the Altitude
Readout will show the Altitude Required to fly a final glide of the
distance shown in the Distance Readout, if you follow Speed Director
commands, and taking into account the MC and Wind settings.

Encountering greater than average amounts of sink may increase the
Altitude Required: regular comparisons of the Altitude Readout and
the ship’s altimeter should be made. If the Altitude Required becomes
greater than the actual altitude, you will either have to fly at a reduced
McCready setting, or find some lift to climb in.

A note on the M-NAV Altitude Readout:

If the Altitude Readout is above 9990 feet, the altitude readout will
show the height in multiples of 100 feet, preceded by a H.

For example: 12,800 feet would read H128
14,300 feet would read H143
+ The Distance Readout
The final glide Distance-To-Go is set with the Mode Selector switch in

the D position. Putting the Mode Selector switch in the GO position
starts the final glide.
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+ Distance Count-Up Mode

A special use of the distance readout is Distance Count-Up Mode. If
you start a final glide from a distance of 0 the M-NAV will count up the
distance flown (subject to Wind estimate errors). EL20 is shown in the
Alutude Readout when you are in count-up mode.

» The M-NAYV in Cold Weather

The electronics of the M-NAV will function quite normally in very
cold conditions.

However, at temperatures below 32 degrees F (0 degrees C) you will
notice that the display will change a little more slowly when setting
numbers using the Data Entry switch.

This is because cold conditions increase the settling time for the LCD
display screen.

« Static Mode Calculations with the M-NAV

In Static Mode the M-NAYV allows you to make what-if calculations
for various final glide situations.

The diagram below shows some of the factors of a final glide:

Actual

| _es— Flight

Path.

Pregent
Altitude

T mn

- WHND COoMPONENT
/“ Distance to Go —-\

Fini'sh
Altitude

Present
Position.
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- An Exampie Final Glide Calculation.

In this case you are 30 miles from home. Your current alti}'ude is
7000 feet, and you Finish Altitude is 1400 feet (airport elevation plus
safety margin). You are flying a 44/1 sailplane, and you have a
headwind of 10 knots. :

To determine the McCready setting for the final glhde:

STEP 1

Enter Finish Altitude
uging IN  Switch
This step may be

done before Take-off

STEP 2
Enter Distance-to-Go
ugsing IN Switeh

STEP 3
Enter Wind Component
Estimate
10Kts,
Headwind
STEP &

Rotate MC Knob until
ALTITUDE REQUIRED Readout
equals your present
Altitude on your Altimeter.
(In this case 7000 ft.).

For 1:44% Ship, this should
ba at a MC Setting of
about 2, under these
conditions.
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- What if you are not high ¢nough?

If the Altitude Required readout at the MC setting of O (the Max L/D
glideslope) is more than the height you have on your altimeter, then
you will need to find a source of lift to climb to at least the height of
the Max L/D glideslope.

- What if you are too high?

The Altitude Required, even at maximum MC setting, will be less
than what you have on your altimeter. In this case fly as fast as you
safely can, you may have height to spare at the end. Continue to
cross-reference the Altitude Required and your Altimeter readouts to
see if you descend to the M-NAYV glideslope altitude. If you do, follow
the M-NAYV speed director commands.

« Flying In GO Mode

After you have entered the Distance-to-Go using the Data Entry
switch and set the Wind and MC knobs, putting the Mode selector
switch into the GO position starts the M-NAYV distance counter. Using
airspeed information and the wind estimate, the M-NAV continually
updates the distance readout.

« Monitoring the Final Glide.

There are three primary sources of distance or altitude error when
you are flying along on final glide. They are:

- An incorrect wind estimate,
- Airmass sink or lift along the way.
- Course deviations.

» Correction for Wind
Often your estimate of the Head or Tailwind will be a little bit
incorrect. A checkpoint along the final glide should be used to compare

the M-NAV's distance readout and the actual distance at the
checkpoint.
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In the example shown below the pilot started the final glide from 30
miles out. At a checkpoint 15 miles out, the M-NAYV distance readout
mdicates 17 miles. Your Headwind estimate was too large.

At this point you should adjust the Wind knob (turning it clockwise)
to decrease the Headwind. The Distance-To-Go readout will start
changing. When the Distance-To-Go readout shows 15 miles, the
Distance-To-Go is corrected and the correct Wind knob setting is
established for the remainder of the glide.

Where the_NAY
Where THINKS shi

ship 19\/1/

Check Point
Wind ——s—

Firjish 1

— 17 mi -

- jomir -

+ Correction for Airmass Variations.

During the glide, a ship may go above or below the correct
glidesiope. In the example below, the ship started from 30 miles out
and flew below glideslope, perhaps either due to enroute sink, or the
pilot flying too fast.

The Altitude Required readout shows 5200 feet while the Altimeter
shows only 5000 feet. This means that more altitude is required than
the ship actually has for this glideslope.

So, it is necessary to use a diffferent glideslope. To do this rotate the
MC knob until the Altitude Required readout agrees with the ship's
Altimeter.
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Now you can resume flying along the final glide course following the
Speed Director's Push/Pull advice.

If, after setting the MC knob all the way to 0, the Altitnde Required
is less than what you have, you will have to find a source of lift and
climb back up to at least an MC 0 glideslope.

Remember that the higher the McCready (MC) settings means faster
cruise speeds but also requires more height. The lower the McCready
setting, the flatter the glideslope.

e .
P -~
. e Below Glide-Slope
Finish
Start
¥ 30 mi,

Decrease

Ship's
Altimeter
Reads 5000 ft.
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« Course Deviations

If you make a course deviation during final glide, perhaps to take
advantage of a cloud street or to avoid a blue hole, you will create
some error in the distance readout.

After making a course deviation, you should cross reference an
aeronautical chart and ground landmarks to determine the actual
distance remaining to the finish point. If the M-NAYV distance readout
differs from the actual distance remaining, a correction should be
made.

In the case of a course deviation, make the Distance Remaining
correction with the Mode Selector switch in the D position. The M-NAV
will reset the effect of wind.

The M-NAV has an internal counter, called a Wind Effect
Accumulator. It keeps track of the Wind knob setting and the distance
flown. It allows you to correct errors in head or tailwind estimates and
automatically update the distance remaining by simply changing the
Wind knob setting.

The Wind Effect Accumulator is reset whenever the Mode Selector
switch is in the D position for more than about one second.
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»

How far from cloudbase can

» Some examples of other ways to use the M-NAV

come in?

In this example you've been flying at a McCready setting of 3.

Set MC to 3

Set Finish Altitude
to 1500 ft.

Set WIND to +10 kts.

Now set MODE Switch to D
Enter a Distance~to go via
IN Switch, which is clearly

less than you could glide,

Start INCREASING distance
steadily, stopping
frequently to exanine ALTI-
TUDE REQUIRED Readout.

When Altitude Regquired

Readout equals Cloudbase,

the DISTANCE Readout shows the
maximum distance you can

come in from, using MC = 3.
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Cloudbase is at 9000 feet. Finish Altitude is 1500 feet. Thereis a 10
knot tailwind.

8
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\R ©
QU &
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1500

Your last turnpoint is 100 miles from home. How much altitude

Set MC to 3
et Wind to +10 kt.

Enter Finish
Altitude.
(Mode A, IN Switch)

Enter Distance-to-Go
(100 mi.) via Mode=D
and IN Switch. :

Result: Altitude reqd.
=14000 ft.

This is for a typical
flapped 15m ship.

do you need and when will you intercept the glideslope for final glide?

14000 Tt

b

Pogition
off on
of OL Holdswitch 7000 ft.
Holdswitch
Check-Point —go———Wind,Tail,10 kits
Finlsh Turn-
b 100 mi— goint
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M-NAY Specifications

« Display and Control Unit

VOlEAZE ... i ievr e s nnaens 11-15 Volts DC

Power Consumption...........cocceeceeruenne Approximately 180 ma.

Speed Command Readout............... 9 Segment LCD Bar Graph
AVETAZET....iiveiieeeirree e e ee e reeemeas 2 Digits, 9.9 knots or M/S max.
DiStANCE........cceieeeerecrecererrcneervenaresrraesnes 4 Digits, 500 miles or 500 km.

PN L e LSOO 4 Digits, 9990 ft. or 9990 M max.

Over-ranged H420 ft. = 42,000 ft. max.

Dimensions.......ceeceeeerceereeramereenscesanes ~-318°X31/8" X 8" long
(plus tubing connections)
Fits 3 1/8" (80mm) standard
round panel opening.

Weight ... 1.75 pounds (800 grams).

« Variometer Readoyt Unit

Available to fit either 3 1/8" (80mm) or 2 1/4" (58mm)
panel openings.

15" connecting cable to M-NAYV system unit.

3" (78mm) deep behind panel.
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