Launch:

The launcher is a pneumatic catapult
designed to provide a steady 12g
acceleration upon launch. The catapult 1s
mounted on a wheeled frame with a
supply tank and air compressor. The 16-
foot (5 m) assembly requires only a
small footprint. and deploys easily.

The kickstand (or forward support post)
has two positions, which are used for
varying wind and terrain conditions:

Launcher pressure calculator

Note: For operations with I-MUSE 5.1.X and earlier, the Launcher Pressure
Calculator tool is not available. Use the Launch & Retrieval Guidance
Spreadsheet, discussed later in this section.

The Surface Conditions panel in I-MUSE has two tabs: Apparent Wind
Conditions and Launcher Pressure Calculator. The Apparent Wind Conditions
fab is used o compute correct winds for takeoff and refrieval from shipboard. The
Launcher Pressure Calculator is used to calculate launcher pressure for the
selected aircraft and for evaluating ground wind conditions.

To open the Launcher Pressure Calculator in -MUSE:
®  Select Surface Conditions from the Panel menu on the I-MUSE toolbar.

- Select the Launcher Pressure Calculator tab.

Note: The panel will not display data unless an aircraft or simulator is
connected to |-MUSE.

O Aircraft Selector Icon
Surface Conditions =]
9 AC 228000 (Aute)
Apparent Vivd Cacdator| Luncher Preasure Calculster
Cuarert andmenmam wird eed and angle off lsuncher bon

This icon enables selection
among all aircraft to which
the I-MUSE client is
connected.

O current and maximum
wind speed and angle off
launcher bow

This pane displays current
surface conditions and a
visual indication of
operational limits.

Note: Alaunchertype must
be selected for the
display to occur.

O conditions i
Enter readings from the - g kst
weather station in the Pl aegle Sl ooee: f lag
Conditions pane. Launcher type: Sandard v
Gurdcdneo
Select the Launcher type
Launcher Praasure needed
from the drop-down menu. 2 re— ¥
Expecied Speedoeer:: - PEAT | [wie
e e
Fecommendatons and wanngs
The res_u“s of me, Launch calouation aasums 2 daviation valea of -30 mis
calculations are displayed P RN S S AT IR S

inthe Guidelines pane. Red
indicates the result is
outside Launcher limits.

0O Recommendations and
warnings

This pane displays information in black and warnings in red.




Engine run-up

RPM
comparison
with baseline

Before flying a new aircraft, obtain a baseline wide open throttle (WOT) RPM by
performing an engine run-up. Record the baseline WOT RPM. Prior to every flight,
conduct an engine run-up and compare the results with the baseline. If the RPM at
WOT is 10% less than the baseline, replace the engine module. For example, if the
baseline RPM at WOT is 6,800 RPM when the aircraft is new, then 10% of the
baseline is 680. Subtract this from the baseline to find that the engine module
should be replaced when RPM at WOT is less than 6,120.

Note: A propeller change may reduce the baseline RPM by 2%. For a valid
engine health assessment, the outside air temperature (OAT) should
be within 20°F (11°C) of the baseline OAT, and the pressure altitude
(PA) should be within 500 feet (150 meters) of the baseline PA.

CAUTION: Operating an aircraft with a WOT of 10% less than the

@ baseline RPM may resultin loss of the aircraft. Exercise caution when
the baseline RPM loss is greater than 5%, especially with a heavy
aircraft, high density altitude, and when there is little headwind
component over the CAT. Engines with RPM loss greater than 5%
have reduced climbing ability.

Charging the cylinder

1 Plug site power into pigtail located at air ‘ Y
compressor. J

Note: If an extension cord is needed, a
12 AWG extension cord is
recommended.

2 With power connected, ensure that rail
speedometer is powered on and armed.

WARNING!

Safety pin must be in place before
pressurizing the cylinder.

3 Locate release
ring at rear of
launcher, then
locate release/
trigger rope
and carefully
attach it.




Basic Launch Procedure

Charging the cylinder (cont.)

4 Switch on the air compressor and
close the remote valve to
pressurize the cylinder.

5 Pressurize the cylinder per the
chart posted on your launcher.
Launchers vary, as do operating
variables. In addition to using your
launcher’s specific Pressure Chart,
use a test dummy to check for
operating variables in question.

Note: If cylinder is pressurized to
exact pressure and there is
a delay before launch,
some pressure can bleed
off. It may be necessary to
depressurize and start
over. To avoid this, some
operators find it useful to
pressurize up to 5 psi
above the intended launch
pressure. If taking this
tactic, just before launch,
open valve slightly using the yellow handle to bleed to desired
pressure.

Late model ship launchers are equipped with unloaders to allow
compressor start-up at any pressure.

Note: This chart is a SAMPLE. Be sure to use the current chart posted on
the specific launcher model that you use.

SAMPLE Launcher Pressure, PS|

Launcher Aircraft Launch Weight Aircraft
Speed, mis | 42kg 14kg | 16kg 18kg 20kg @ Speed, m/s
20 35 37 40 a2 45 18
21 38 40 43 46 49 19
| T o O TR 20

23 a4 47 | 50 54 58 21
| [ - e P 58 62 22

25 52 55 | 59 63 87 23
% | %6 | 80 [ & [ & | 77 A
= L Y R Ry i [ T | P

ressure, bSI ;hart

el

S;mple Léuncher

> CAUTION: Do not exceed a launcher speed of 28 m/s (54 knots) or 80
psi.
6 When pressure is reached, tum off compressor.

You are now ready to start the engine and launch the aircraft or dummy.

Launching the aircraft

Get go-ahead from ground station.
Check and call out "All clear?”
Pull safety pin.

Count down aloud, "3, 2, 1."

FPull trigger rope.

Check end speed.

L= T T e N




Launcher limitations & tolerances

The maximum indicated speedometer reading on launch 1s 28 m/s. Failure to obey this limit
can result in failure or massive deformation of the gripper system. In particular, note that this
represents a relaxation of the previous maximum limit of 27 m/s (52 knots), so operators must
be extremely careful to inspect the launcher after every launch that approaches the limit.

The maximum bunk pressure for aluminum grippers 1s 40 +/~ 10 1bs. Bunk pressure i excess
of this figure may place too much pressure upon the UAV fuselage during the over-center
release, and the fuse may crack.

The following failure modes are known, when pressure exceeds 80 PSI or speed exceeds
28 m/s (54 knots):

* The crossbeam on the welded chassis may bend downward, resulting in reduced over-

center squeeze force on subsequent launches.

*  Grippers may over-rotate upon release and damage each other. Gripper brake performance
needs to be monitored very carefully.

Launch
system

Minimum ceiling 0 ft. AGL | The system's autonomous launch capability
Minimum visiily O nm minimizes the impact of weather.
Maximum gusting 35 knots | The aircraft normally uses a catapult launcher
headwind component (18 m/s) | for takeoff. The catapult can be easily aligned

- - into the wind, so, space permitting, wind is not
?gﬁ:&?& ?:';?I:Ingne nt ‘f,lk:l?:j normally a limiting factor for launch

P operations.

Maximum crosswind 10 knots
component (5 mis)




Retrieval:

Length and slope

Approach length and slope must be chosen to ensure good clearance between the aircraft and the
ground ochstacles. For approach over obstacles (such as power lines), approach slope may be
increased {o give exira height. The limits for approach slope are:

"  Min3.1%

®  Max 7.0% or so — this varies with weight and wind. Simulations will show the point at which the
aircraft has trouhle descending to keep on the approach path, and simulaftions are the best tool to
design the approach parameters.

For operation near tall structures, it is recommended to increase final length. This makes the FAF
higher, so it is safer. This also allows margin for convergence on centerling, as the aircraft will often
start to descend as it tumns onfo the approach path, even if it is on the outer edge of its haolding orbit.

Hold position

Offsetling hold position from FAF may help reduce issues with ground structures. Important! Hald in
an offset position and trigger the approach only when aircraft is heading roughly in the direction of
final approach fix. In any other direction, aircraft may enter sequence of maneuvers to converge on
centerline, potentially reducing the distance to cbstacle to an unsafe level.

Misses — Parameters and types

The SkyHook approach allows the operator two types of miss hehavior: a wave-off or a go-around.
Mormal procedure is to use the wave-off, but go-arounds are used in some situations.

During a wave-off, the aircraft performs an immediate tum out from final approach and climbs back to
the FAF, in a specified direction.

During a go-around, aircraft climbs straight out, offsetting its track if desired, and turns only once
hefore reaching the miss point past TD length or approaching FAF height. This allows a long climb out
before the turn. Take care, as this means the aircraft will stay longer in the low pass stale.
Furthermore, if the go-arcund is not manually tniggered, the aircraft will not climb, but will stay at
retrieval height for this distance. In the event of a missed rope or a practice attempt, the go-around
must be triggered when the aircraft is past the SkyHook. If the aircraft decides to go-around, no
triggering is needed, and hehavior will be safe.

For information about disabling Approach Miss Reasons, refer to the Approach Monitor heading in the
Approach Seffings table, later in this chapter. The primary purpose of switching fo go-arounds is
obstacle avoidance. Situations where the approach area is constrained may include:

® f{rees at the side of the runway
"  {owers close to the approach path
®*  power lines and buildings in the wave-off path

Remember that the aircraft could decide to go missed at any moment during the approach. This
means that all areas of the wave-off side must be clear of structures above a certain height. If this
could be an issue, then go-arounds should be used.

In both a wave-off and a go-around, the aircraft will go directly to the FAF if the observer state is left as
OK. This may not he desirable for obstruction proximity, as the direction of the aircraft's sharp turn
cannot he controlled. A safer method is fo leave the observer state in Reject! until the aircraft is
established in the procedure turm. Then, allow the aircraft to go to FAF once in a safe position.

Mote: In a go-around, there is little control over the direction the aircraft turns once reaching
the upwind x length or approaching FAF height. The best means to guarantee a turn to
the desired direction is to offset the hold orbit in the direction of the desired turn {i.e.
left or right), and then ensure the observer state is left in Begject! as mentioned above.




Retrieval Minimum ceiling 0ft. AGL | The system’'s autonomous retrieval capahility
system T ————. onm minimizes the impact of weather, however it is
recommended that a safety obhserver he
present as normal practice.
Maximum headwind 40 knots | The aircraft normally uses a SkyHook
component (20 m/s) | arrested recovery system. The SkyHook
- - system can be easily oriented with the wind,
Z.Lan::lclpn;ﬂznt‘imnwmd 0 knots 50, space permitting, wind direction is not
normally a limiting factor for recovery
Maximum crosswind 20 knots | operations.
component {10 mis)

Approach Procedures

In this section:
P Angle — Crab angle P Observers
P Control wheel tracking (CWT) P Speed of retrieval

P Engine — Idle setting

Approach Procedures

Angle — Crab angle

When approaching into a strong crosswind, the aircraft will crab or yaw into the wind. Occasionally
this leads to a large crab angle. The aircraft senses the crosswind and offsets its position
autonomously, but care should be taken for the direction it is offsetting. This may be towards the
SkyHook or away. During normal operations, the crab angle should be checked once converged onto
centerline of the approach path. I-MUSE automatically calculates the crab angle.

The aircraft wing sweep is about 23°, so any crab exceeding 20° is very dangerous, as this may lead
fo an unsuccessful capture. Normal procedure is to offset half a meter away from the rope, but if there
is a crosswind that the nose of the aircraft to point towards the SkyHook, it is safer fo offset towards
the SkyHook to catch the wing that is most forward. This is an inside catch, but can be safe when
done with an observer.

Control wheel tracking (CWT)

Control Wheel Tracking allows the operator a method for an accurate SkyHook retrieval despite
frouble with DGPS. This procedure corrects small ermors in track position through input on the pilot's
console rudder stick. Select Standard Tables from the Tables menu on the I-MUSE toolbar and enter
CWT in the track field of the Autopilot table. This method requires the observer to be in a bore-sight
position with the pilot's consale. If this is not possible, the altemative — to give direction over a radio —
is extremely difficult and not recommended. For any CWT attempt, first make many practice attempis
using HiL, followed by many practice runs over top of boom before final approach. If approaching
without DGPS, altitude may be incorrect due to GPS inaccuracy. If possible, verify altitude by passing
to the side in practice attempts. Adjust the touchdown point if necessary.

Engine — Idle setting

The faster the aircraft flies, the faster the propeller spins (like a windmill). Hence when flying fast but
descending (perhaps in procedure tum), engine RPM will appear higher than at loiter speed or on the
launcher. Do not reduce minimum throtile setting at this point, as this would lead to RPM roll-back
when the aircraft slows fo approach speed, and the propeller slows. Therefore, only adjust the idle
setting when flying at slow speeds. Always match throttle settings to the published minimum
limitations for that engine. Only adjust the setling in small increments, and monitor the electrical state
of the aircraft. To manually enter RFM values, select Standard Tables from the Tables menu on the
I-MUSE ftoolbar and enter the desired RPM in the AP thrirpm field of the Autopilot table.

With reduced generator output and a high power draw, some drop may be seen in bus voltages. If this
occurs, the operator may opt to turn a video transmitter off, or maybe even disable the video system to
reduce elecirical load. To make changes, select Open Plot from the Plots menu on the I-MUSE
foolbar. Select Electrical Group and click Open.




Observers

Mormal procedure is to have an observer watching approach. The operator has full readout of position
through telemetry, but there may be a situation where the observer thinks that the situation is unsafe.
Mote the aircraft has no information on ground obstacles; it monitors its approach position and aircraft
state, and will wave-off autonomaously if needed. ldeally, an obsenver bore-sights the approach,
standing a safe distance back from the SkyHook (100 m (328 feet)). Recording the approachis a
good idea — in the event anything goes wrong, the video data can be analyzed for causal factors.

Speed of retrieval

When aircraft turns onto final approach path, check ground speed in Approach Monitor located under
Panel in -MUSE toolbar. Aircraft accelerates if above desired glide slope, or in presence of tailwind.

When groundspeed reaches approx. 27 m/fs (52 knots), airframe damage begins to occur. Always do
approach into the wind, and monitor crab angle. Call a miss if the ground speed is too high, and check
wind direction and engine idle setting {the aircraft will speed up to descend if the RPM is oo fast).




Approach Settings

In this section:

» Approach plan — Specifying > Miss reasons — Effect of disabling
» Approach plan — SkyHook » Data values

» Approach plan — Runway » Wind & pressure

» Approach Monitor » Auto retrieval

Note: All approach information is contained in the Approach Editor and Approach
Monitor located in the Panel menu on the I-MNIUSE toolbar. Most GCS location
information is located under Location in the Panel menu.

Approach plan - Specifying

Using I-MUSE sofiware Approach Editor, you're able to
select an approach plan based on whether a SkyHook
retrieval or runway landing is desired. The Approach
Editor is located under Panel in the I-MUSE toolbar.

Approah Eitoe

Predefined approaches are stored in the mission e Tt f— 7
parameter file that is loaded on the aircraft. Approaches AR o :’9“\ [ ]
can be loaded from this file into the Approach Editor T ¥a
panel. it soe s T30 ] o 0 252
To load an approach from the Mission Parameter File: et =l T
3 Chacte Nicssd Azpes sch Assen
1 Enter the number of the approach to load in the Load OWimd  wan v
Mission #: field. € 5o womwt " = _n
4 Sens bt
mm&mm.@, O e Loy
HidswmnuOTEO.fiz7 |y fow 5
Giet From Auciaf ———— )
M o pare 10 (K2 _.
Load Mission #§4 mmswm%,
5 t Msapp1 10 bokew Shptwck 695 [180 |

Fflope headosex (11,4 Y
ol ckoec [50°|% - 286 dog
lmpuun-g . 150y

5 riokd Crlend b Acpesach Fi

: = Towme 10: Fl I Tefaghe [ l
;:ilrlg(atfr‘\e Upload button to load the approach into the s E]:

2 Press Enter key.

£ Unioaz in senat
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4 Click Yes to confirm the dialog:

Query from A-20
To get the approach currently
uploaded into the aircratt, click
the Get From Aircraft button
on the Approach Editor panel.

Do you REALLY want the aircraft and ground station
to use these approach parameters?




Approach plan — SkyHook

To create a new SkyHook approach, select
the radio hutton indicating SkyHook. For a

Standard SkyHook approach which will ‘b‘w Get From &irces
require only specification of Final True =

Heading, type std into the Load Mission # (©) Skyhack Load Mission |
field. O Rurway Scuce: HDG F

Source: HDG RQD indicates that a heading
must be provided for the SkyHook approach

to be valid.

Specify the Final True Heading for the 1. Setup Approach Vecto

approach. This angle is measured relative to Ship Calculator
true north and should typically put the aircraft Final True Headng: 45| deqg

on a heading that will be into the wind for
final approach. The field accepts positive
numbers from 0 to 360 as valid input.

When the GCS is moving and AHRS datais  Ship FTH Caleulster
available, the Ship Calculator can be used : p—r
to specify Final True Heading for a SkyHook Ship Headng: |30 deqg

approach. Relsive Heading (35 | 4o
Coloulaled FTH: (65 | geg

2 Setup Touchdown relationehip (o Skehook GPS

The Relative Heading field is specified with
respect to the Ship Heading and Calculated
FTH will display the actual Final True Taouchdawn olfsets from Skyhook GPS:
Heading with respect to true north.

furthes along approach: (0000 | GRS P
These offsets define the location of tatight [q500 | .

touchdown relative to the GPS unit located at ;

the top of the SkyHook hoom. Both fields

accept either positive or negative numbers.

WARNING!

A For ship-based operations, if the SkyHook is unable to be assembled and raised until
just before recovery, a second GPS sensor is mounted to the ship. During recovery,
make sure that the SkyHook GPS antenna is selected.

Selecting Wave off allows specification of the 3 Chocse Missed Approach Action
direction in which the aircraft will tum when a Crwave off
miss is called. :

@ Gomound  Sidestep: |Fight | 200 |

The tum will be executed anywhere along the
approach path depending on when the miss is
called. Arrows on the I-MUSE map indicate the
direction of the wave off but provide no information
about where the turn will occur.




Approach plan — SkyHook

(cont.)

Selecting Go around allows specification of a
sidestep to be executed when a miss is
called. A go around does not allow
specification of the direction in which the
aircraft will turn back to the FAF or hold when
it reaches miss point past TD or FAF altitude
after the miss is called. The aircraft will make

\

i

4 Setup Appreach

the decision about what direction to tum , S Dt Urik
based on conditions at the time the miss is Hokd Akiude (MSLE 119 m Clidodle ]
called. Arrows on the I-MUSE map indicate Hold sbove DTED: 37 = (meters (M0
the miss point past TD location where the Acpeonch langie 1
aircraft will have to turn regardless of altitude ——L - Show
or whether a miss was already called. Low pass lengiiz. {300 m Diagiam
Numerical values are accepted if they sl &]
constitute a valid approach. If the values don't Hoid abave SGPS: 121 m Active fields are
meet minimum requirements for approach, a TD belowS6P5: 500 | white and can be
variety of prompts may be displayed. — ""edited.

Flope headroom:. 3 5)) m :
Left-click on Show Diagram button for a kit [z E Inactive fields
display: ~_____I* are gray and can

Low pass slope: 2 ] % not be edited.

Show

Diagram Note: The diagram
is notto scale and is

intended only as a

Offsets define location of hold orbit relative to final
approach fix. Both positive and negative numbers
are valid. Hold orbit radius is calculated by the
aircraft and its field cannot be edited directly.

Note: The radius of the Final Hold Orbit

ach Di
o Iégtam quick reference to
oMk .- help visualize the
i | approach.
e Hold sbove 5¢ PP
e | 2A0m
™y - AR:1%8.2m !
N Skyhook GFS |
P
< e Rope headocm TD below SG
Irticd sope ; 5% 2l 1 15m 50m
. ~-.,..~_~,J.
Low pass slepe ; 2% "“".'f-.‘“?‘”hﬂm .‘
Fnal Low pass
400.0m 300.0 m —— s gord
Appeaach length Mizs |
7000m 200m —

‘ N
5 Hold Oftset from Approach Fx

Toward TD: Io

| m ToRight: 200
Hold obit radius: 181

cannot be calculated until the approach is commanded. Before
the approach is commanded, the orbit is drawn as a band
representing all possible radii. The final orbit will fall within the
band drawn on the I-MUSE map.




Approach plan — Runway

In the Approach Editor, click Autopick _ P :
to instruct the aircraft to select and load Approach Editor

the best runway approach in the Mission P a0 812 Bt
Parameter File based on the current :
conditions. Or, to create a new runway () Skyhook Load Mission 8
approach, select the Runway radio (=) Rurwizy Soutze: MSapp 0
button.
The Runway Diagram provides a top )
view of the runway. The diagram is not 1. Ruriway Diagram :
to scale and is only a quick reference to Find True  [— 2000m—
help visualize the approach. The final Headng | Rumvay ylouchdorn | Runmay
heading required to complete the 270 de Start 100.0m Erd
approach also is provided. All fields are 9 1600.0 m i ]
read-only.
The Runway Start provides the precise location of the beginning of 2 Rurwiay Start
the runway.
y Lat 45 44'5R085"  [>>]
To edit this location: Lonc -119° 46" 37.574"
1 Click the arrow button to open a Coordinate Control. E‘ﬁ‘lt :g
nd: ;
2 Use the Coordinate Control to enter specific location
information to define the beginning of the unway.
Input will vary depending on the configuration of the Coordinate Control.
Runway End provides the precise location of the end of the 3 Runway End
rumway. Lar 45° 44’ SB.092"
To edit this location: Lon: -119° 48" 1.089"
1 Click the arrow button to open a Coordinate Control. Ak B07
Grd: B35'

2 Use the Coordinate Control fo enter specific location
information to define the end of the runway. Input will vary
depending on the configuration of the Coordinate Control.

Touchdown T T e
provides the
location of the
touchdown point
relative to the
beginning of the
runway. The
touchdown point
is the location at which the aircraft will attempt to make initial contact with the ground. Fields accept
both positive and negative numbers as input. Megative numbers cause the aircraft to attempt
touchdown before it reaches the specified runway. Positive numbers greater than the length of the
runway cause the aircraft to attempt to touchdown beyond the end of the specified runway.

T0r chistance kom Rurwesy Stait: | 200

Selecting a Wave off allows specification of the direction in which the aircraft will turn when a miss is
called. The tum will be executed at different points in the approach depending on when in the
approach the miss is called. Amows on the -MUSE map indicate the direction of the Wave off but
provide no information about where the turn will occur.




Approach Settings

Approach plan — Runway

(cont.)

Selecting 2 Go
around allows
specification of a
sidestep to be
executed when a
miss is called. A
Go around does
not allow

5 Choose Missed Approach Action
O Wave olt
(%) Go aourd

Sidestep: Lell ¥ 0000 |m

specification of the direction in which the aircraft will turn when a miss is called. The aircraft will make
the decision about what direction to tum based on conditions at the time the miss is called. Arrows on
the I-MUSE map indicate where the turn will begin but provide no information about the direction in

which the tum will be.

Either right or left may be selected from the
Sidestep drop-down menu. The Sidestep field

entry as positive.

Numerical values are accepted if they constitute a
valid approach. If the values don't meet minimum

6. Setup Approach

Miss pont past TD: [Sm
Decision Hesght [10
Rurwiay Width [163 77

RN T T

accepts both positive and negative numbers. A i eAkide (MSLE, [210 Il):z:e—":"l’:
negative entry will automatically toggle the drop- Hoid sbove DTED: |18 :
down menu selection and display the numerical Approach length [smi

Show

%

requirements for approach, a variety of prompts

sers [5 3

may be displayed.
Clicking Show Diagram opens a side view of the
approach.
Note: The diagram is Show
not to scale and is i3gram
intended only as a quick Ls<
reference to help visualize Appeoach Diagram
the approach. g !nhal Fax 3
., |
N Hold above SGPS
NN, 21.0m
N L—_]'f'!t.‘?? -3 (DS,
S, Skyhaok GPS *
N !
3 H Rope haad: 1D below SEPS
Iniial slope 15 3 b 00825'“05‘“ 50m
‘Proven,
 Lowpomspe (2% s ciaglowchdonn |
Final Low pasz
400m 000m Miss p’ﬂ
Approach lengtr Miss |
700 0m 200m ——
Offsets define the location
of the hold orbit relative to the final approach fix. 7. Hold Difset from Approach Fix
Both fields accept positive and negative numbers Toward TO- g % ToRight |p 2

as valid. Hold orbit radius is calculated by the
aircraft and cannot be edited directly.

After an approach has been edited, its 6. Upload to aircraft
status is displayed in the Upload to aircraft —

control as Not Uploaded. This means that ‘
the approach exists only on the local

I-MUSE client.

Hold orbit radius: (181

| [ Uposd |

[ Monitor |




Approach plan - Runway

To load an approach in the aircraft, lefi-
click Upload and select Yes to confirm
the dialog.

Once the upload is complete, the Upload  § Upload to aircraft
to aircraft control window should look like '
this: | FromAirerat | | Upbad | [ Monitor

It should now be possible to execute the
approach as programmed.

Approach Monitor

be observed using the
Approach Monitor
located under Panel in i 383m to TD
the I-MUSE toolbar.
The Approach Monitor
provides the interface
to command an
approach andtocalla |
missed approach. It
provides additional
functions to monitor,
modify, and execute an
approach. It is used in
conjunction with the
Approach Editor to ‘ i
specify and execute
both SkyHook and
Runway approaches.

The approach can then | Y x|
\
|
|

Final Appraach 15s DGPS. ek

The Approach Monitor T : Fiedcs i
Plots prOVide the ablllt‘,' et Cieaiian S ore Cioss back oo, <0

to monitor the aircraft {_ Requre cortat Alow ADD oach Track speed 0 o
before and dunng an O fcceptlssh iecered COUNtdOWN

approach. Sk

Start approach/
The upper plot provides ' ’j_ abort to hold

a side view of the it

aircraft in relation to the |
approach while the | Akt o Hol |
lower plot provides a
top view. The white

3 Exalade

4 Moevtor ad Ad! Apooac

data values at the top Dt e DRt S
indicate: ) Misz Raasons: Ovamde li:
. . |
=  Aircraft altitude 0GPs Heicht Unceaiy.
MSL according to O Cenlel Lre e

z
available DTED | Cen Lo Sk
data. -~

®  Aircraft altitude above final approach fix.




Approach Monitor

(cont.)

- off
P To Hold
P Procedure Tum

P Slow to Final Approach

Note:
also displayed.

The Clear-to-land switch is a
safety precaution that allows
an observer on the ground
to call a miss during
approach. There are three
options for configuration in
this control. If the Clear-to-
land status is reject, the
word will appear in red at the
lower right.

&

CAUTION: If

The Approach Monitor will plot the current approach phase.

The possible phases of approach are:

The bread crumbs behind the aircraft are an indication of the general health of the aircraft and its
subsystems. The color comesponds to that of the aircraft on the I-MUSE map. The aircraft is indicated
vy a white vector that provides a reference of speed and direction. The plots can be rescaled by
double left-clicking on each plot window. They will auto-scale during an actual approach.

P Final Approach

P Lowpass (SkyHook only)
P Go Around

P Wave off

1. Select Clearlo-Land Swalch Mode

(%) Alequite conatant Alow —l———
(C) Accept last recaived

During the final approach and low pass phases, the estimated time to touchdown is

Signal from CTL switch
must indicate proceed at all
times. Loss of comm with

) lgraie S CTL switch will cause a
+ o i miss to be executed.
I;;nl:-re signal Last signal from CTL switch must

from CTL switch
and proceed with
approach.

indicate proceed. Loss of
communication with CTL switch will not
cause a miss; only a reject signal will
cause a miss to be executed.

AL 80k

Acceptlastreceived orlgnore < e
is used and uplink (comm) is s

Seftwigs | GG | Geroand TG | D vidte | Dropss | Sim e

lost, aircraft won't execute a T e e N =

miss due to reason "Clear-to- 3‘:33.';: E :1?:;';:m mgiﬁ_: %‘Sa :‘E‘Eﬁ

~ - . . bl acrm O I N W
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approach without uplink.
To verify the correct approach is loaded on the aircraft
1 Click the View in Editor button in Approach Monitor to open Approach Editor.

2 Click the Get From Aircraft button in
Approach Editor.
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Approach Monitor (cont.)

3 Venfy that Upload to Aircraft indicates that the approach is From Aircraft.
4 Verify that the approach in the editor is the correct appreach to command.
The Execute control provides the interface to command an 3 FExecute
approach or to command a miss. Only one of the two options
will be available at any given time. =

When an approach is commanded, confirm the Query from A-20
dialog to continue:

Check your approach selsction, wind,
DGPS setup, and altimeter setting

Qbserver mode = require, CUMent input = REJECT
Do you REALLY want to start an approach? [y/n]

[ Yes ][ mi —]

The aircraft then executes an approach, hegins
a procedure turn and descend to its final
approach fix.

When a miss is called, confirm the dialog to
continue with the miss and abort to hold.

The aircraft then executes a missed approach, Query from A-20
climbs to a safe altitude, and proceeds to its hold
orbit.

Do you REALLY want to execute a missed approach?

Monitor and Adjust Approach enables:

Yes ] [ No ]

®  Offsetting the aircraft to 4. Moniter and Adjust Approsch

. ; The track of the
the left or right during ‘ :
specific phases of Offeet Track Right | - ALCaWS Car b, Ot
approach. at different points
" _ _ Miss Reasons: Ovenide [>> ) during the approach.
* Disabling/Enabling Miss Positive values offset
Reasons. Hesght Uncertainty to the right while
f Tiue Arspeed i
= ‘Reporting of Miss 1L Aisp neg:tl\l/envalues offset
BRI A, to the left.
WARNING!

injury/damage to personnel or aircraft and equipment. Before disabling an approach
miss reason, read Miss reasons — effect of disabling, later in this table. Removing a
miss reason reduces safety margin, and missing a few approaches for the same
reason is not always grounds for disabling a miss reason. It is often better to fix the
cause of the miss. An observer should be used when disabling an approach miss
reason.

a Although I-MUSE allows disabling the approach miss reasons, doing so canresultin

To disable/enable MiSS 4 Menfor and Adust Aproach
Reasons in -MUSE:

Dlfzat Track Right
1 Click the arrow
button under

Monitor and
Adjust Approach Ensble | GRS | Disable |Height
lnr:l (ﬁlpiv:)orroach Diezbls | DGFS | Ensble |Haignt Uncedtainty
. l Disahbs | 0N Certer Lie | Dicabls ]hue Arspeed
2 Click Enable or
Disable as Close

appropriate for
corresponding fields.




Approach Monitor (cont.)

3 When disabling Miss Reasons the aircraft
will query:

4  Confirm the dialog to disable the Miss
Reason.

Query from A-20

WaRNING, this s dangemous. Disable? [y/n]

Mote: Approach miss reasons can't be
disabled when the approach is off.
Any approach miss reasons that were disabled will be enabled again if the approach is
turned off.

Disabled Miss Reasons display red with a line through text.
Enabled Miss Reasons display green.

Reasons for a miss display in yellow in the Monitor and Adjust Approach.

Miss reasons — Effect of disabling

DGPS *  For SkyHook approach, there will not be a miss because of no DGPS.

* For SkyHook approach, there will not be a miss for DGPS uncertainty
greater than half a wingspan.

@ CAUTION: One of the many possible dangers of disabling this would
be that the aircraft would continue down final without good DGPS and
crash into the SkyHook, ground, or personnel because it was too low/
high or wide, even if the aircraft thought it was tracking the approach

path perfectly.

GPS *  There will not be a miss because of no GPS

For Runway approach, there will not be a miss at the decision point
hecause GPS uncertainty is greater than 6 m (19.6 feet).

@ CAUTION: One of the many possible dangers of disabling this would
be that the aircraft would continue down final after completely losing
GPS, possibly crashing into property or personnel even if the aircraft
thought it was tracking the approach path perfectly. Another of the
many possible dangers is that after losing GPS, the aircraft would
circle at low altitude, drifting with the wind, after turning after nav by
DR only for time.

Height ®  During LOW_PASS, there will not be a miss if the aircraft is more than rope
headroom above the glide-slope.

For Runway approach, there will not be a miss at the decision point
hecause the projected touchdown position is beyond the touchdown limit.

@ CAUTION: One of the many possible dangers of disabling this would
be that the aircraft would crash into the SkyHook boom, or overshoot
the runway entirely, crashing into personnel and property.

Height There will not he a miss because of a height discrepancy, e.g. a discrepancy
Uncertainty hetween DGPS and barometric pressure altitude because of an error in one
or both sensors or hbecause of vertical ground-station (SkyHook) motion.

@ CAUTION: One of the many possible dangers of disabling this would
be that the aircraft would be too high or low, or suddenly climb or
descend, even if it thought it was tracking the approach path perfectly.




Miss reasons — Effect of disabling (cont.)
Off Center ®  During LOW_PASS ( SkyHook approach only), there will not be a miss if the
Line aircraft is more than a wingspan towards the SkyHook.

*  For Runway approach, there will not be a miss at the decision point
hecause the dircraft is outside the runway width.

@ CAUTION: One of the many possible dangers of disabling this would
be that the aircraft would crash into the SkyHook mast or personnel/
property along the side of the runway.

True Air For Runway approach, there will not be a miss at the decision point
Speed [TAS) because TAS differs from commanded TAS by more than 10%.

@ CAUTION: COne of the many possible dangers of disabling this would
be that the aircraft would suffer considerable damage from impact at
high speed or under- or over-shoot the runway because of
unexpectedly high or low speed.

Data values
The five data values considered to be most important during an DGPS: 065"
approach are displayed on the Approach Monitor panel. Crab sngls: +0.1 deg
) i . 3 Height esror; 45"
Specific values are available during various approach phases. Cioss back o, 2.2

When key values get out of range they are highlighted. Caution values

Clozing speed: 43 5 kot
are highlighted in vellow. Waming values are highlighted in red. [

The ranges are based on alarm definitions and can he viewed and
edited in the Alarm Editor.

The Wingman display on the Approach Monitor panel provides a glide-
slope centric view of aircraft location. The glide-slope point for the
approach is located at the center of the cross-hairs. An ideal approach
will show the aircraft centered on the plot during final approach. from behind aircraft

The coloration of the aircraft in the Wingman display is an indication of
its general health and the health of its subsystems. The coloration is the
same as it is for the aircraft icon on the I-MUSE map.




Wind & pressure — Surface wind and base pressure

Note: There is a 15-minute time limit from the time surface wind is uploaded to the time that
an approach is executed. (In I-MUSE 5.0.X and earlier, the time limit is 5 minutes.) If this
time limit is exceeded, you must recheck and reenter surface wingd before you can
proceed with the approach.

To enter surface wind values, enter the Panel In I-MUSE 5.1.X and earlier:
menu on the [-MUSE toolbar, and select Surface

Conditions. In the Apparent Wind Calculator, In the Surface Wind table, select Standard
enter and verify the data in all fields, then click Tables from the Tables menu on the I-MUSE
Upload surface wind to aircraft. toolbar. Go to Standard then Settings. After

values are correct, enter 1 in the uplink?

9 Nane Sclected Aun) field and press the Enter key on the

Apparert. wind Celulalcr | [auncher Presaure Cacudator| keyboard. After the information is eptened
T vind calsulator j anq successfully uploaded to the aircraft, the
et o s e e e Wik entire table appears gray.

Aoperent wind speed l:l o

K\E:'fﬁ | 15
Aapersnt wind fror : deg

wind 124 knot
from 256.0 deqg
2 Veir b spesmi anid lach pepabed by 1hs aourd GES
G M) 5 | : ' & S cmp 3.0 knot
| — | Wemp 120 knot

uplink @ 3198 s

3 2L COEy AL
Trus wing speed :krﬂ.i

e ol ook | o |Surface Wind
rwy wind 0.0 knots
from 0.0 deg
— S emp 0.0 knots
| Upload anleacs vard (o sicrall w Cmp 0‘0 knots
uplink @ 0s

— . rinlinle? nl—




Wind & pressure — Surface wind and base pressure (cont.)

Dwring the Pre-Takeoff tasks of the System Check, the ground _
reference pressure was measured using the optional weather station | i Saliin g2 ]

(handheld GPS if weather station s not available) or obtained from an  aideae e
onsite authority, and then recorded in the gnd ref field in the T — in"H';‘
Altimeter Settings table located under Settings in the Tables menu Ao uid 0.00 in Hg
on the I-MUSE toolbar. e T
You may need to update barometric altitude before starting an use gnd Gt 0
approach. The ambient barometric pressure may have changed over s e e
the course of the flight and updating the aircraft’s reference for the E::'ggﬁ Haright mg

ground will correct any ermors in its harometric allitude from GPS
height. Generally, if GPS height and aircraft barometric altitude are
within 5 m (16 feet) of each other (with low GPS uncertainty) it is unnecessary to update the aircraft's
baromedfric altitude. This is done generally at lower altitudes before proceeding with the approach.

Use one of the following methods to update the altitude in the Altimeter Settings table:

®*  Using the same handheld GPS or other device, read the pressure on the ground, and record the
ground update pressure in the gnd w/d field. Then type 1 in the use gnd field. The base pressure
on the aircraft is updated by comparing the original pressure at the beginning of the flight to the
updated pressure prior to the approach. This comects for any changes in weather since takeoff,
while not requiring the exact altitude of the aircrafi.

*  |fthe reference pressure update does not correct the split between barometric and GPS altitude,
or If there was a reset on the aircraft, you can type 1 in the use DGPS fizld. The base altitude
{which should be set to the ground station altitude), plus the differential down measurement, is
used to update the aircraft altitude. This will be more accurate than using the GPS reported height
because you can survey the ground station over a longer period of time to average out the GPS
noise.

Note:  During lost comm, with I-MUSE 5.2 and later, if GPS uncertainty is sufficiently small,
the altimeter automatically resets on procedure turn and FAF. This is the equivalent of

typing 1 in the yse GPS field.

Auto retrieval

Auto retrieval information can be found in the |-MUSE software.
1 Select Checklists and Procedures from the Panel menu on the -MUSE toolbar.
2 Select Start New.
3 Select Auto-Retrieval and click Start.




Retrieval Operations

Land-based retrieval

WARNING!

In strong winds, use
caution when retrieving the
aircraft because it can
swing wildly and cause

injury: hard-hats must be
worn!

Retrieval with land-based SkyHook
requires at least two operators.

Note: In high wind, SkyHook
retrievals require a third
operator to pull on the
capture rope as soon as
possible and continue
holding the rope while the
aircraft is lowered.

1 Operator #1 lowers the telescoping boom carefully.




Retrieval Operations

Land-based retrieval (cont.)

2 Operator #2 holds the lower rope
to stabilize the aircrafi.

3 Operator unhooks the aircraft.

Maritime retrieval

WARNING!

In strong winds, use
caution when retrieving
the aircraft because it
can swing wildly and

cause injury; hard-hats
must be worn!

A minimum of 3 operators are
required to retrieve an aircraft from a
maritime SkyHook.

1 Operator #1, retract the
telescoping boom until Operator
#2 has a good hold on the aircraft.

Note: Maritime SkyHook
retrievals require a third
operator to pull on the
capture rope, raising the
aircraft to the anti-spin
device (red tube) as soon
as possible. The third
operator continues
holding the rope while the
aircraft is lowered.

2 Continue lowering the boom
down, or telescoping in, until the
full weight of the aircraft is
supported by operators.




