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Limitation of Liability

Multitronix LLC has exercised reasonable care in the design and manufacture of this product. Each one
is carefully tested prior to shipment. However, the use or application of this product is beyond the
control of Multitronix LLC and due to the nature of electronic devices, and the applications and
environments applied to them, the possibility of failure or malfunction cannot be completely eliminated.
Therefore, the buyer assumes all responsibility and uses this product at their own risk. By using this
product the user agrees to indemnify and hold harmless Multitronix LLC and its officers, agents and
assigns from any and all liability, losses, damages, costs, claims, judgments, actions, and demands arising
out of the use of this product, claimed on account of, or in any way predicated upon loss or damage to
property, or injuries to or the death of any and all persons. If you do not agree with this limitation of
liability then do not use this product.

Revision History

Rev Date Description

1.0 June 9, 2014 Initial Release

1.1 June 26,2014 | Added “hint” to always point antenna at rocket. Other minor updates.
1.2 June 28,2014 | Minor cleanup.

1.3 Dec 3, 2014 Added page about establishing a link. Added registered trademark.
1.4 Dec9, 2014 Added page describing three digit transmitter ID codes.

2.0 May 10, 2015 Major update. Now includes all functionality in firmware v2.0.0.

The information in this document is subject to change without notice. For the most recent version of
this document visit: www.multitronix.com

Multitronix LLC reserves the right to change, improve or obsolete its products without prior notice.

TelemetryPro® is a registered trademark of Multitronix LLC

Copyright © 2015

’( Multitronix LLC
All Rights Reserved
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Introduction

This manual will help a new user become familiar with operating the TelemetryPro Receiver. The
recommended approach is to follow along by pressing the same buttons and viewing the same displays
shown in this manual. The TelemetryPro system includes the ability to run a launch simulation. This is
especially helpful for learning to use the system and to become proficient with it before an actual flight.

The receiver is actually very intuitive and easy to use. Do not be afraid to explore all the various menus
and try different things on your own. Have fun!

Operation

Turn-on: Press and hold center button for 2 seconds.
Turn-off: Press and hold center button for 6 seconds.

Each menu page has
an identifying name
at the top. Center button works just like
the “enter” key on a computer
keyboard. It is used to enter
data and commands. It also

serves as the power switch.

Menu cursor * LAUHCH
RECOUER

TELEMETRY
CATA

Left button is used

to navigate
backwards through
the menu pages. It
is most often used
to simply return to
the previous page.

Pressing the left
button many times
will always return
to the main menu.
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TelemetryPro Receiver

Right button selects the menu
item pointed to by the cursor.
It is used to navigate forward

through the various menu

pages.

Up and down buttons move
the cursor up and down.

They are also used to increase
or decrease or change settings.



Install Batteries

Install four Duracell or other equivalent high quality AA alkaline batteries. Carefully insert batteries as
per polarity markings inside the compartment. To turn the receiver on, press and hold the center
button for two seconds. To turn it off, press and hold the center button for six seconds.

s ® Loosen two screws to remove
04— battery compartment door.
12

SN: 120A0203
Contains FCC ID: HSW-DNTS00

Tum-on: Press center button
for 2 seconds.

Turn-off: Press center button

for 6 seconds.
‘www.multitronix.com  Made in U!

o ° o

It is a good idea to remove the batteries if the unit is going to be stored and unused for more than six
months. This can help avoid damage from batteries leaking electrolyte.

" Multitroni=
LU ;EIE'T'E.LFHPFD This screen will be shown when the receiver is first turned
oo on. Press any button to proceed to the main menu.

Wi Ul L itronix. com
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Main Menu

The main menu operates like a “home page”. It is a good place to start. If you ever get lost the best

way to get back to a known place is to press the back button (left arrow button) many times. This will

always return you to the main menu.

The main menu has five options that

can be selected: LAUNCH, RECOVER, TELEMETRY, DATA and

COMMANDS. These will all be explained in more detail throughout this user manual.

Move the menu cursor using the B PIE T PR 0———
up and down arrow buttons until it

is pointing to the desired option. < B %EQHEEP rj'_a'i'_ 1 .
Then press the right arrow button T"Et'EHET"E._l_, =i LEFm
(or center button) to select that DAETHE .
option. COMMAMDS | 5 2

EE FHIN MEMHL es=——anan

B LAUMHCH May 1
FECOUER 28 19Fm
TELEMETEY

DATH ol e

&
COMMARMDS R e

The main menu shows the estimated remaining battery life.

| Transmitter battery status

Receiver battery status

Hint: To remember which battery icon is which, just remember the one on the top is the one that
flies in the rocket. The one on the bottom is for the receiver that stays on the ground.

== MHIN MEHL EEEEE
F LAUMNCH Mag 1
FECOVER EH SRy
TELEMETEY
DETH o 1 OE
COMMAMHDE {188 =0

A signal strength indicator is shown on every
screen. Maximum signal strength is “five bars”
as is shown here.

The signal strength indicator will blink “LOS”

A TH MEHL —@E/

B LAUMHCH Mag 1
FECOUER 2 Bdrem
TELEMETEY
LHTA

COMMAMDS o

indicating “Loss of Signal” when the link with the
transmitter has been completely lost or has not
yet been established.

M Lil"ll'ﬂ:4_ “No Link” will also be shown here instead of the

transmitter battery status when there is no data
link between the transmitter and receiver.
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Establishing a Radio Link

mE FHIH MERL eessssm—"0c

B LAUNCH Tlag 1
TELEMETRY | i
- ; 3 il
CETE Mo Link
COMMAMDS o 7O
| CUHCH STATUS s
B RADIO LIHK: =150
GRS STATUS:  HO-G0
FAREM STATUS:  HO-GE0

FECORD DATH: GO
FLIGHT FLAM: MO-GO

= EADIO STATUS =1 o=
B TEAHSMITTER ID:Z280
STATUS: HO LIHE

LRST UPDHTE 4:35.%9
DHTA PRCKETS:8

B TRAMSMITTER ID:Z0@

STATUS: HO LIHE \

DRTA PRCKETS:

mE EHDIO STAHTUS smmmsms o
B TREAMSHITTER ID:235
STATUS: WO LIHE

LAST UPDATE S:g5.9
DATA PRACEETS:@

EE EADIO STATUS m==m0s |
4]

CHET LEGHTES 27,52 .

—— Go to the MAIN MENU and position the cursor with the

up/down buttons until it is pointing to LAUNCH as is
shown here. Then press the right arrow button to see a
launch status menu.

| Position the cursor to point to RADIO LINK and then

press the right arrow button to see the RADIO STATUS
screen.

With the cursor pointing to TRANSMITTER ID, press the
right arrow button to activate edit mode for entering
your transmitter ID code. The ID code is a three digit
number that is listed on the front of the transmitter.
Transmitters will also beep their ID codes at periodic
intervals to make it easy to determine the code even if it
has already been installed in a rocket.

Edit bars will now be blinking above and below a digit in
the ID code number. They indicate which digit will be
changed by pressing the up or down arrow buttons.
The edit bars can be moved right or left by pressing the
right or left arrow buttons. This scheme allows you to
set each digit in the number.

Once all the digits have been properly set, press the
center button to enter the transmitter ID code number.
This will also exit the edit mode and allow the buttons to
resume normal operation. In this example, the ID code
has been set to 235. The ID code stays set even if the
receiver is powered-off. It does not need to be set
every time. Only if it needs to be changed.

At this point, the receiver will begin searching for a signal from the designated transmitter. When it is

found, the two units will automatically link and telemetry data will automatically begin to flow. Up to

four receivers can be simultaneously linked to one transmitter if desired for tracking redundancy.
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It will usually take about 20 seconds for the transmitter and receiver to establish a link. Sometimes it
may take as long as 60 seconds. This is normal. The radio link is a spread spectrum frequency hopping
link so the receiver needs time to find and synchronize with the transmitter. The signal strength
indicator in the upper right corner of the receiver display will be blinking “LOS” (Loss of Signal) until the
link is established. The LAUNCH STATUS page will also show the radio link as “NO-GO” until a link is
established.

This next screen shows that the receiver and the transmitter have successfully linked.

mREODI0 STETUS emeees<— This link shows four bars for received signal strength.

B TRAHSMITTER ID:235 /GOOd“nkStatUS-

STATUS: G000 LIH}{_A// Last telemetry packet was received 0.1s ago.
LAST UPDATE:@, 1= <4
DATA PACKETS: 1G53 <€ 108 total packets have been received so far.

To exit the RADIO STATUS screen, press the left arrow button. This will return to the LAUNCH STATUS
screen. Pressing the left arrow button again will then return to the MAIN MENU.

Multiple transmitters can be in operation at the same time and they will not interfere with each other
since they use different ID codes.

PLEASE NOTE: The receiver is extremely sensitive and is able to detect very low level signals from a
transmitter that is many many miles away. Consequently, the receiver can be overloaded by signal
strength when it is in close proximity to a transmitter. This can cause it to fail to link or even drop the
link if it was previously linked. It is best to point the antenna on the receiver AWAY from the
transmitter when within 200 feet of the transmitter. It also helps to stand with your back to the
transmitter while holding the receiver and pointing the antenna away because your body helps block
and attenuate the signal. This will help reduce the signal strength and thereby help establish a link. If
the link is not established within 60 seconds then double check that you have set the receiver to the
correct transmitter ID number. Also try moving the receiver further away from the transmitter.

Once you are at a safe distance from the rocket and ready to launch then you should be able to point
the antenna directly at the rocket. It is also important to keep pointing it at the rocket during the entire
flight!

Point the antenna at the rocket during the entire flight!

It is easy to get distracted and forget to do this but pointing the antenna at the rocket is important for
optimum reception and longest range. It is especially critical on high altitude flights. Kate will
announce where the rocket is located in the sky so it should be straight forward to keep pointing at it for
the entire flight even if the rocket has gone out of sight. This will also help ensure an accurate location
is recorded for the landing site.

If for some reason signal is lost then keep pointing it where the rocket is expected to be in order to help
restore the link. It can sometimes take 20-60 seconds for the link to be restored since the receiver must
find and re-synchronize with the transmitter.
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Launch Setup

EE FHIN MERHL ess—=——mmn

B LAUMCH Mau 1
FECOUER 219
TELEMETREY
LHTA 18 G
COMMAMDS L TR DE

mm | QUHCH STATUS seseses

FALIO LIME: G0

B GPS STATUS:  HO-G0
ARM STATUS: HO-GO0
RECORD DHTA: &G0
FLIGHT FLAM: MO-GO

mE GPS STATUS Sossssssanas
ROCEET GRS G0 d—
SHTELLITES: 11

P GROUMD GPS: HO-G0 <€
WRITIMG FOR & SHT=

E GREOUMND GPLS esssssene

STHTUS: HO FIX YETw
SHTELLITES: @

B LAT H R A 15
LOM E 5 e = A = 1 =

ALT MsL: B8 1+
T BesdiEs 376

mEmE GREOUND GRS SeEsssmaEn
STHTUS: EBEST 3Z0 FIX
SHTELLITES: 16

LHT M 437 39, 35le”
LOM W 11 268.54287
ALT MsL: 2859 ++
Tc: BisB4:59. 0

F

m | ALMHCH STATUS s=meeee

FADIO LIME: G0
PGPS STATUS: G0 <€
ARM STATUS:  HO-G0
RECORD DATH: G0
FLIGHT FLAM: HO-GO

/ |

Page 8 of 30

Go to the MAIN MENU and position the cursor with the
up/down buttons until it is pointing to LAUNCH as is
shown here. Then press the right arrow button to see
the LAUNCH STATUS screen.

The LAUNCH STATUS screen shows all the go/no-go
constraints for launch. If any systems are no-go then
position the cursor using the up/down buttons onto the
line that is no-go and press the right arrow button to
enter a menu or status screen for that item. In this
example, the cursor is positioned to select GPS STATUS.

There are two GPS modules. One is in the rocket and
one is in the receiver that stays on the ground.

In this example, the GPS in the rocket is already “GO” for
launch. Itis already locked onto 11 satellites.

The receiver’s GPS is currently shown as “NO-GO”. The
receiver is still waiting for at least six satellites. You can
position the cursor on this line and press the right arrow
button to see more details about the receiver’s GPS
status.

This screen shows that the GPS in the receiver has not
yet determined a position fix. This will be the case right
after the receiver has just been turned on. The only
thing that needs to be done is to just wait a minute or
two for the GPS to lock onto the satellites.

After a few minutes the ground based GPS has acquired
10 satellites and is now showing a valid Lat/Lon for the
location of the receiver. Itis now “GO” for launch.

Pressing the left arrow button twice will return to the
LAUNCH STATUS screen.

This shows the GPS system is now “GO” for launch.

Next we turn our attention to the ARMING STATUS since
it indicates “NO-GO”.



mm | QUHCH STATUS ssmeees

FERCIO LIME: GO
GFS STHTUS: GO
B ARM STATUS:  HO-GO <€
RECORD DHTH: GO
FLIGHT FLAM: HO-GE0

= OREMING STATUS ssmeses

ARMED FORE LAUMHCH
dkk MO ek |

B ARM FOR LAUNCH €
LISHREM c=CREUES

mE LUERTICHL CHECK mmEgss

IS5 ROCEET VERTICAL
AMD EERDY TO ARM?

MO

b YES <€

s HEMING STATUS m=meeee

ARMED FORE LAUMNCH
dhk WYES kg @

P AEM FOR LAUMCH
DISARM (SCRUBXG— |

m | ALMCH STATUS s=meee

FRLIO LIME: GO
GRS STHTUS: GO
ARM STATUS: G0 <
RECORD DATH: G0
B FLIGHT FLAM: HO-G0

. ARMING STATUS indicates it is NO-GO for launch. This

means the system is not yet armed. To arm the system,
we position the cursor on the ARM STATUS line and
press the right arrow button to see the next screen.

_—— The system is not yet armed for launch as indicated by a

blinking “NO”.

Position the cursor on the ARM FOR LAUNCH line and
press the right arrow button to arm the system. The
system must be armed in order to detect liftoff.

Before the system will arm itself it requires that you
confirm the rocket is vertical. This makes sure the
proper accelerometer orientation has been established.

To confirm this is the case, move the cursor to the YES
response and press the right arrow button (or center
button.)

— The system is now blinking “YES” to indicate it is armed.

If you need to scrub the launch, you can disarm the
system using this same menu by pointing the cursor to
the DISARM option and pressing the right arrow button.

Pressing the left arrow button returns us to the LAUNCH
STATUS screen and we can see that the ARM STATUS is
now “GO” for launch.

Next we turn our attention to the FLIGHT PLAN
since it indicates NO-GO. Position the cursor
onto this line and press the right arrow button

to view the flight plan screen.
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s FLIGHT FLAM esssmegan

B HAME: 777 <
STREES: 777

®PECTED ALT: 777

GUAL DEFLOW: 77

== FLIGHT FLAH eossssases
F HAME: H€¢—

STRSES: 777
EXPECTED ALT: 777
DUAL DEPLOY: 777

==l IGHT FLAH eessssases

B OMAME: S
STAGES: 777
EXFPECTED ALT: 777
DUAL DEFLOY: 777

== [GHT FLAH s

STHGEES: 7797
ExFECTED BLT: 7?7
LUAL DEFLOY: 7

B HAME: SFITFIRE €

mm | [GHT FLAH s

HAME: SF' ITFIRE
STHGES: 1

LUAL DEFLOY: YES

E'“*FEETEIZEI ALT: 25EE8
F MAIH DEFLOY: 1E1E1E14—

mm | QUHCH STATUS semeses
FACRIO LIHHZ: 50

GRS STHTUS EN
HEM _THTLl'-= 50
FECORED DHTH: G0
B FLIGHT PLAM: &0

The three question marks on the FLIGHT PLAN screen
indicate a value has not yet been specified.

All of the flight data that is captured will be recorded
under the name entered here. The Kate audio will also
be saved using this name. The name can be a rocket
name, your name, or whatever else you like but it can
only contain 13 upper case letters, numbers and spaces.
A date and time will automatically be added to the name
to make sure it is unique. The receiver can record four
complete flights.

Position the cursor so that it is pointing to NAME and
press the right arrow button to enter edit mode. The
three question marks will disappear and the letter “A”
will appear with edit bars blinking above and below it.
Use the up and down buttons to change the letter as
needed. Pressing and holding an up or down button will
automatically scroll through the available letters and
numbers.

Use the right arrow button to move the edit bars one
position to the right in order to enter the next letter in
the name.

Finish out the rest of the name and then press the
center button to enter it. This will exit edit mode and
allow the buttons to resume normal operation.

Enter the rest of the flight plan in a similar manner. A
flight plan is needed so that the system has some idea
what to expect. Especially in terms of the number of
stages (or air-starts) and dual vs single recovery modes.

Expected altitude is in feet above ground level. It will
default to 25,000 feet but can be easily changed.

If DUAL DEPLOQY is set to YES then an additional line will
appear so that the altitude at which the main parachute
is set to deploy can be entered. The main deployment
altitude is in feet above ground level.

Once the flight plan has been completed, press the left
arrow button to return to the previous screen. You can
now see that all systems are “GO” for launch.

This completes the setup required prior to launch. Kate will automatically begin speaking when the
system detects liftoff. This is now a good point to switch to the TELEMETRY screen.
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Viewing Telemetry Data

== MHIN MEHL o=

LALUMCH May &

RECOUER 1:58F M
F TELEMETEY

LHTH o o9

COMMAMHDS oI 7o

s TE| FMETRY S
ALTITUDE: &
VELOCITY: 8 fL-=
DISTHAHCE: &3 ft
HE at 24%m Elewig®
TEAM: 12 =at Batticgx™
ELAUMCH IS A G0 -

mmmmmm TELEMETEY B
ALTITURE: @ _#£&
VELOCIT.:

LIS £ Ft.

HE “at &24%m Eleu=El':'
TEAM: 12 =3t Battie
FLALUMCH IS A GO!

mmmmmm TEL EMETE' oossssmages
ALTITUDE: B 1
VELOCITY: B i~

DISTAMCE: &3 ’r't

HE at 24%m Elewig®
RECURE: 14 =zt Battiggy
ELALUMHCH I_ A GO

\\ R

It is recommended to switch to the TELEMETRY screen
just prior to launch so that it will be easy to see the real
time telemetry data during the flight. This is done by
returning to the MAIN MENU and positioning the cursor
so that it is pointing at TELEMETRY. Then press the right
arrow button or the center button.

The TELEMETRY screen always shows altitude, velocity,
distance, bearing and elevation on the first four lines.
The last two lines show different kinds of information at
different times depending on what is most relevant.
This example shows the number of GPS satellites for the
transmitter. It also shows the launch status is “GO”.

Bearing to rocket is North East (NE)
at 24 degrees magnetic (i.e. a compass direction)

Elevation is zero degrees above the horizon.

satellites in use by the transmitter (TRAN). It also
shows the transmitter battery status.

It automatically alternates every few seconds to show
the same information for the receiver (RCVR). After
liftoff, it will display different information depending on
what is happening during the flight.

The last line is a status line that displays key status
information during a flight. Here it indicates “launch is a
go” which means all the items on the LAUNCH STATUS
menu screen are still “GO”. If something had changed,
this line would show an appropriate warning message.

If the last line on the TELEMETRY screen shows that the “launch is a go” then the TelemetryPro system is

properly configured and ready for liftoff.

At this point, you can go ahead and launch the rocket. Kate

will automatically begin the flight commentary when the system detects liftoff.
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Telemetry Data During Flight

The TELEMETRY screen shows live downlink information during a flight. It is the single most important
screen to be watching during a flight but any others can be viewed if desired. The top four lines on the
telemetry page will always show the same thing: altitude, velocity, distance, bearing and elevation. The
last two lines will show different information depending on what is most relevant at the moment. The
TELEMETRY screen can be reached directly from the MAIN MENU.

: The five screens shown on this page are some typical
s TELEMETRY _'!“' examples of telemetry displays during a flight.
ALTITUDE:S 18,588 fL

N -4
ll.::%!;?EHEIEE 2:1'241' I:;_ = The top four lines always show altitude, velocity,

EHE i@ £2%m Elewi Foo distance, bearing and elevation.

MOTOR BURH: 4,3z €— Motor burn time

HZCEMT FHRZE LGRS -:'ﬁ\ Telemetry information is being derived from GPS data.
(Shows ACC if from accelerometer.)

s TELEMETRY _““.*— Signal strength. “Five bars” is the maximum signal.
ALTITUDE: 1%5.881 fL
WELOCITY:-185 ft-s <€
DISTAMCE: B.82 miles
EAST: &53%m Eleuwiyg4®
HFOGEE LWHS HT 29. 65 €~ Time to apogee
FAA ALT: 15982 L € Maximum altitude

Now descending at 105 feet/sec just after apogee

s TE| EMETRY oessseagns
ALTITUDE: 18,239 ft
VELOCITY: =127V fios <€
DISTAHMCE: @.3%9 miles
ESE @ 89%m Eleu= ST
DEIFT:SOUTH 53 .= €— Drift rate (ground speed) on drogue
DEOGUE DEFLOYED €—— Drogue chute deployment is confirmed

Vertical descent rate on drogue

Directions (such as west, east, SE, SSW, NNE and so on)
are with respect to true north.

mmmmm TELEMETEY ossssman
HLTITUDE: 187741
UELEII' IT'1" =27 f

SE“at 1'_'1-':' i =
CEIFT:SH at 14 1= @—— Drift rate (ground speed) on main parachute
FMAIK CHUTE DEFLOYED «i—— Main parachute deployment is confirmed

ll ”

|_— A number with an suffix is a magnetic bearing that
can be used with a compass.

EmEE TELEMETRY == LI:IE.*_ Loss of signal (LOS) usually occurs at landing.
ALTITUDE: @ f1 e
UELOCITY: & fto=z Total flight time in minutes and seconds.
DISTHMCE: 1.38 miles , ,
SE st 13070 ElF"-.' e / Once the rocket has landed the last line changes into a
FLIGHT TIME 3Z:4&8.4 X link to the flight results. Position the cursor on it and

EUTEL FLIGHT RESULTS press the right arrow button to see the results.
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Flight Results

The flight results pages can be accessed two ways.

One is to start at the MAIN MENU, then select DATA

and then select FLIGHT RESULTS. The other way is from the bottom line on the TELEMETRY page once a

flight has completed.

B RESULTS $] S o=

FHEx ALT: 15.982 1
B ME= LEL: l.h-E- 1ach

MR- ACCEL: -

LAHDED AT 27 fh-s

MORE EESLULTS

+'

EERPESULTS #] oommmmm) o=

FEx ALT: 15982 1
MH= LEL: 14:::5 fito=
FMHEx ACCEL: 1 Es
LEHCED AT ._T' fit-=s

Maximum altitude, maximum velocity and maximum
acceleration are listed as the first three items on the first
results page.

There are four pages of flight results. Scroll through

F MOREE EESLLTS 4

them by pointing the cursor at MORE RESULTS and then
use the right arrow button. Scroll backwards using the

m EESULTS #1 o D=

MH= ALT: 153,902 1
B MAK UEL: 1.h-f:-._ Mach

M- ACCEL: -

LAHDED AT 27 fht-s

MORE F:.E‘ELlLTE

left arrow button.

<—— The units for any data can be changed by positioning the

cursor to point to the data and then pressing the right
arrow button or center button. For example, maximum
velocity is shown here as 1.362 Mach. It can also be

displayed in feet/sec, mph or m/s.

E EESULTS #1 ommmsmmmm | Os

FEs ALTE 15982 i
BoMAs VEL: 18125
MAx HCCEL: _1 G =

"-_

LAHGED AT 27 f
MORE RESULTS

ik €—— Maximum velocity now displayed in miles per hour.

EERESULTS ] oommmmmm) O

A= ALT: 153,902 1

B oMES VEL: 1485 fios<
MA= ACCEL: 12.1 G7=
LAMDED AT 2¥ ft-=

MORE EESULTS

—— Maximum velocity now displayed in feet per second.
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Recovery

mE FHIH MERL eessssm—"0c

LAUHCH May ¥
A% ) T
CETE Ho Link

COMMAMHDS o

bk REMIMDER b
LOCATOR IS OHLY
ACCURATE LHEH
YOU ARE MOUIHG.

in @ manner similar to a “blip” on a
“radar screen.”

The location of the rocket is displayed ——*- “T

Go to the MAIN MENU and move the cursor so that it
points to RECOVER. Then press the right arrow button
to enter recovery locator mode.

A reminder screen will be automatically displayed for a
few seconds when first entering locator mode. The
locator monitors the motion of the receiver (using a GPS
in the receiver) to determine the direction of travel of
the receiver. The locator screen is only valid while the
receiver is in motion. Normal walking speed is fine.
High speed motion is not required. The receiver should
be held with the antenna pointing in the direction of
travel.

| OO TOR s

G0 LEFT &8*°

DISTHMCE
1.11 miles=s

F HAVIGATIOH TARGET

[T
- ",

-,

The “radar blip” is solid when a valid measurement is being displayed. This occurs when the receiver is
moving at least at walking speed. The “radar blip” will blink when it is displaying the last valid
measurement but that measurement is more than 10 seconds old.

e | JICH TR - L 0=
‘T GO LEFT &ge 4
'JF- BISTAHCE A7
_ 1.11 mile=

B MAVIGATION TARGET

Bearing and distance to the rocket will change as you
walk around with the receiver. The receiver must be
held with the antenna pointing in the direction you are
walking in order for the bearing to be valid. In other
words, the arrow on the “radar screen” must be
pointing in the direction of travel.

To recover the rocket, it is a simple matter of walking or driving in a direction that causes the “blip” to

be dead ahead. Thisis when itis at the tip of the arrow on the “radar screen”.
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| O TR - O

G0 LEFT e&°

DISTAMCE
1.11 miles

B MAUVIGATION TARGET

-

“&

The last line on the locator page is a link to the
navigation target being used by the locator. Press the
right arrow button to view it.

mE AL THEGET s O

CURREMT TRRGET IS 47
LIVE TELEMETEY DHTH

B UIEL COORDIMATES <€
FECALL A FLIGHT

/ If the locator is activated during or immediately after a
launch then it will default to displaying the location of
the rocket based on live telemetry data.

The landing site coordinates can be viewed by pointing
the cursor to VIEW COORDINATES and then pressing the

right arrow button.

| QHDIHG SITE o=

LAEMDRED AT 25 ft-s
DISTAMCE: 1.11 rfniles
BEARIMG: LML 27VE° mag
FLAT M 43° 39,7285 47
LOM L

11e® 21.7rEe”

The distance, true bearing, magnetic compass bearing,
and GPS coordinates are all shown for the landing site.

L~

| GPS latitude and longitude coordinates can be displayed
in three different formats. Press the right arrow button
to select the format you prefer. The default is shown

here, which is degrees and decimal minutes.

= | AMDING SITE === 0=

LAMDED AT 25 fto=s
DISTHMCE: 1. 11 mile

BEARIME: WML 27ae rf|-=|-:|
BLAT H 437 337 447 o
LOM L 11e® 217 47~

e

ol

Degrees, minutes and seconds is another format choice.

mE | ARDIMNG SITE s 0

LAHDEDR AT 23 fi-=
DISTAMCE: 1.11 miles
BEARIMG: LML 2758° mag
FLAT M 43.E-E-"1433':'4_
LOMH W 11le. 38297

I'\_' LI E'?I:I

EE MO TARGET sl

CUREEMT THEGET IS
LIUE TELEMETEY DHTH

WIEW COORDIMATES
B FEECALL A FLIGHT <€—

Decimal degrees is yet another format choice.

It is also possible to recall a previous flight that has been
saved and then use the locator to navigate to it just the
same way as for live telemetry data. This allows the
receiver to be turned off after a flight and yet still be
used later on to go get the rocket.

To do so, just point the cursor at RECALL A FLIGHT and
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Simulated Launch

The TelemetryPro system includes a simulation mode that allows a user to simulate an entire flight. This
is used for training and practice so that a user can become familiar with operating the system prior to an
actual launch. The simulation is also a very good test to make sure the system is working properly.

In simulation mode, the transmitter synthesizes telemetry data and sends it to the receiver. The
receiver operates normally during a simulation. It has no clue whether the data is real or synthesized.

To run a simulation, the transmitter and receiver must first be configured exactly the same way as they
would be for an actual launch. This means going through the launch setup procedure and making sure
all systems are “GO”. Then a command needs to be sent to the transmitter to tell it to initiate a
simulation. This is done by starting at the MAIN MENU and navigating to the COMMANDS #3 screen.

m AN MEHU AHRAE / To run a simulation, start at the MAIN MENU and

LAUMCH position the cursor at COMMANDS. Then press the right
RECOWER arrow button several times to scroll through to the
TELEMETEY COMMANDS #3 screen.

DHTH "

F COMMAMHDS

B COMMAEMDS #75 S eaE This is the COMMANDS #3 screen.
SETTIHGS
B OSIMULATE B FLIGHTE— Position the cursor at SIMULATE A FLIGHT and press the

VERSION IMFORMATION right arrow button.

 COMMOHDS $7 e You will be asked to confirm that you really intended to
- / start a simulation. This is done to prevent accidently

SETTIHGS / starting one while navigating around in the menus. To
P ARE WOU SURE? YES confirm the simulation, press the up or down button to
VERESTION IHFOREMATION change the blinking “NO” to a “YES” and then press the

center button to enter it. The simulation will then begin
and Kate will start speaking.

When the simulation begins, the display will automatically jump to the TELEMETRY page and Kate will do
a countdown to launch. The launch simulation is a little bit different each time it runs. There is an
intentional randomization applied to it. However, it will typically be a flight in the 8000-15,000 foot
range using dual deploy with main parachute deployment occurring somewhere around 2000 feet.

IMPORTANT: Do not disturb the transmitter during a simulation. Doing so will affect the
accelerometer and can completely disrupt the simulation. The orientation of the transmitter during a
simulation is not critical. It can be upright, on its side or even upside down. The important thing is to
put it into whatever position you want, for at least 30s prior to simulated liftoff, and leave it undisturbed
for the entire simulated flight.
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IMPORTANT: Once the simulation has ended the transmitter should be switched off in order to
return it to normal operation. It can then be switched back on and connected to a host computer via
the USB. The flight data it recorded during the simulation can then be downloaded to a host computer
using the TelemetryPro Flight Data Analyzer software. This is also useful as a training exercise for a new
user in order to learn to use the analyzer software before an actual flight.

Flight data can also be downloaded from the receiver using the same Flight Data Analyzer software.

Audio Output

The receiver has an audio output jack on the bottom side wall. It is circular and green in color. It
accepts a standard 3.5mm stereo audio plug. A cable with a 3.5mm plug is shipped with the receiver. It
can be used for connecting to other audio equipment with standard audio input jacks. Such as the
launch PA system!
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Replay Kate Audio

The receiver can save and replay the Kate audio from four flights.

MAIN MENU and navigate to the COMM

To replay the audio, start at the
ANDS #1 menu page.

E COMMAMNDS # ] e———— 0

TUREMOFF TEAMSZMITTER
SHUTUF EATE!

B REFLAY EATE AUDIO <€
AUDIO  FPHEASES
ME=T MEML

Point the cursor at REPLAY KATE AUDIO and press the
right arrow button to open the audio player.

EE REEFLAY AUD T =880

B MHAME: FIREBIRD
Mag ¥ HT 1:2%m

FLEY BCTURL SPEELD
FLAY AT FASTER EATE

FELC: 1 -2 <& Recording 1 of 2 is being displayed on this screen.

[~ This recording is from a flight named “FIREBIRD” that
occurred on May 7 at 1:29pm.

A different recording can be selected by pointing the

cursor at NAME and pressing the right arrow button.

EEEEFPLAY AUDTO Lo
FEC: 1.7

¢ FLAY ACTUAL SFEED
FLAY AT FASTEE EATE

To start playback, point the cursor to either line labeled
PLAY and then press the right arrow button. There are
two options for playback. One plays the audio at the
actual speed it was recorded. The other option plays it
at a faster rate by eliminating long periods of silence
between sentences.

PO THG ———
MAME: FIREBIRD € |

|__— Audio from the flight of FIREBIRD is playing.

P 14¢
B PRUSE

SEIF AHERD 13 SEC

SKIF BRACK 15 SEC

=STOF

Playback progress bar.

There are four options to control playback. Point the
cursor at the desired option and press the right arrow

button or center button to make it happen.

Note: If playback has just been started, then sometimes it may not yet be possible to skip ahead 15

seconds. This is due to buffering and

bandwidth limitations. However, after a recording has been

playing for a little while, there should be plenty of buffer filled to allow skipping ahead if desired. Each
press of the right arrow button will skip ahead (or back) in 15 second increments.

To stop playback, point the cursor at STOP and press the right arrow button. This will also return to the
REPLAY AUDIO screen so that the audio from a different flight can be selected.
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Recall Flight Results

T = The receiver can save and recall the flight results from
== LHTA MENL 4] mm—10s four flights. To recall the flight results, start at the
FLIGHT FRESULTS MAIN MENU and navigate to the DATA MENU #1 screen.
LAMDIHG ZITE
F FECALL DATAH <« Point the cursor at RECALL DATA and press the right
EEFLAY AULIO arrow button to view the FLIGHT DATA screen.

ME=T FMEML

B L IGHT DATH O
REL: 1 2 <¢—— Flight data recording 1 of 2 is being displayed here.
B HAME: FIREERIED
Mag ¥ AT 1:29m [~ This flight data is from a flight named “FIREBIRD” that
occurred on May 7 at 1:29pm.
RFECALL FLIGHT [DHETH
DELETE FLIGHT DRTH A different set of flight data can be selected by pointing

the cursor at NAME and pressing the right arrow button.

EEFLIGHT DRATA om0
REC:1.-2
HAME: FIREEIRD
Mag ¥ HT 1:29pm

B RECOLL FLIGHT DATA 4 Point the cursor at RECALL FLIGHT DATA and press the
DELETE FLIGHT DATA right arrow button to see the flight results.

B EESUL TS ] mm—m—— O
HAME: FIREEIRD €—
ME= ALT: 11.818 ¢
FMAR VEL: B.9c8 Mach
MHx HCCEL: V.91 G'=
LAMDED AT 25 =

B MORE RESLILTS <« Scroll through more pages of flight results by pointing

the cursor to MORE RESULTS and pressing the right

arrow button.

The flight results for FIREBIRD are being shown.

mE EESLILTS 4] e O
MAME: FIREEBIED

ME= ALT: 11.818 ¢

B MEE WUEL: 1852 ft-= € The units for any of the results can be changed by
A BCCEL: V.21 H s pointing the cursor to the result and then pressing the
LAMDED AT 25 L= right arrow button. For example, maximum velocity

MOREE EESULTS was changed to be shown here in feet/second.
EEFLIGHT DATE o Flight data can be deleted by pointing the cursor to the
REEC: 1.2 DELETE FLIGHT DATA line and pressing the right arrow
HHME: FIREEBIED button. BEWARE: Deleting a set of flight data will
Mag ¥ HT 1:2%m delete the Kate audio for that flight too! The entire
\ recorded flight and all the audio will be permanently

M RECALL FLIGHT DATA
B DELETE FLIGHT DATRH

deleted. The receiver will ask you to confirm that you
are sure when you select delete.
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Downloading Flight Data

The receiver saves flight data and Kate audio in flash memory and will retain that data even after it is
turned off. It can save four complete flights. The data will span from about ten seconds prior to liftoff
and run for about one hour unless the receiver is turned off before then. The Flight Data Analyzer
software program can be used to read the data from the receiver.

The latest version of the Flight Data Analyzer software can be downloaded from the Multitronix website.
Visit: www.multitronix.com/software
At this point, only Windows is supported. XP, Vista, Win7 and Win8 should all work.

Download and run the install package. The install process does not make any changes to the Windows
system or to the registry. It simply creates a folder named "TelemetryPro" in your standard
"Documents" directory. It also puts a shortcut to the program on your desktop. (To uninstall the
program just delete the TelemetryPro folder and the shortcut.)

Run the Flight Data Analyzer program and you should see a window like this:

Make sure unit is turned-on and connected via USB.
onne Wait until CONFIG LED is on when connecting to a transmitter.

No device connected.

lo flight data loaded.

Before you can connect to the receiver you must let the
operating system install the appropriate drivers. See
next page for details.
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Connecting the USB

The first time a receiver is connected to a computer the proper USB drivers need to be installed. This
should happen automatically, even if the receiver is connected but not turned on. The Windows
operating system should automatically detect the receiver as a new device and then search for and
install the correct driver for your system. The only thing you should have to do is let it run to
completion. Do not disconnect the receiver while it is still installing drivers. The whole process will
typically take about one or two minutes. There are actually two separate drivers needed and Windows
will automatically install both. During this process you may see windows similar to those shown below.

Installing device driver software

FT230x Basic UART _iSearching Windows Update... . .
= e Searching for the first

Obtaining device driver software from Windows Update might take a while. driver.

Skip obtaining driver software from Windows Update

First driver installed okay.

Installing device driver software

LSB Serial Converter Q(Ready to use
USB Serial Port L_i Searching Windows Update... )
Searching for the second

Obtaining device driver software from Windows Update might take a while, driver.
Skip obtaining driver software from Windows Update

Both drivers installed
Your device is ready to use €= and ready for use.

LSE Serial Conwverter —J’ Ready to use

USE Serial Port (COM24) J Ready to use
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Once the drivers have been installed, turn-on the receiver and wait a few seconds for the receiver to
power-up. Then press the CONNECT button on the Flight Data Analyzer window. The analyzer will
automatically search for the receiver USB address and connect to it. Once that happens the serial
number of the receiver will show up next to the connect button and the button will change to be a
disconnect button.

Connected to a receiver: Mx120A0208 You are now connected
to the receiver with this
Read Flash | Read flight data from flash memory. serial number.

Save DXa No flight data loaded.

Now press the “Read Flash” button to download flight data. If the receiver has only saved the data
from one flight then the download will begin as soon as you press the “Read Flash” button. However, if
the receiver has saved data from more than one flight then another window will open that allows you to
select which flight you want to download.

I\ Select Flight Record

This window shows that the receiver has saved
Select the Flight Record you want to READ data from two flights.

Name: The names associated with each flight and the
Date:  May 7 at 1:29pm launch date and time are shown.

Name: SPITFIRE Select the flight data you want to download by
Date:  May 6 at 9:29pm clicking the corresponding “Select” button.

Name: The receiver can save data from a maximum of
Date: .
four flights.

Name:
Date:
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Another window will pop up while the flight data is being downloaded. It is shown below. It allows you
to enter some information about the flight. It is the same kind of information usually put onto a flight
card at a launch. This information is optional but it will get saved along with the raw flight data in order
to help document the flight.

Downloading flight data...

Please fill out the flight card below while waiting for download to finish.
This information will be saved along with the flight data.

Flyer's name:

Rocket name:

Motor:

Expected altitude: Feet

Recovery: © single Deploy © Dual Deploy

Main parachute deployment setting: Feet

Launch site:

Comments:

When the download has completed the “Done” button will become active. When you have also finished
filling out the flight card information press “Done”.

The program will now decode and analyze all the flight data. It will automatically open quite a few
windows showing plots and a flight summary. Usually these windows will exactly overlay each other so
it may not be obvious they are all there. Unstack them as needed in order to see each one.

Page 23 of 30



At this point, it is a good idea to save all of this data. To do so, locate the main Flight Data Analyzer
window and press the “Save Data” button.

Connected to a receiver: Mx120A0208

Read flight data from flash memory.

Save flight data, flight analysis, Google Earth and spreadsheet files.

By default the flight data will get saved in your “Documents” directory in the TelemetryPro/FlightData
folder. However, you can easily change that when you save the data.

There are five data files generated by this software:

1. FlightData.bin Raw Flight Data file.

2. Analysis.pdf Document that contains a summary and all the plots.

3. GoogleEarth.kml Google Earth flight trajectory file.

4. Spreadsheet.csv Spreadsheet of all the raw data. Opens in Excel for example.
5. Summary.txt A simple text file that contains just the flight summary.

You can open and view these files at a later time by using the File menu on the Flight Data Analyzer
window to open the FlightData.bin file. Or you can open any of the other files as desired.

You can view the flight trajectory in Google Earth by clicking on the Google Earth icon.

280K=T
A

Disconnec j Connected to a receiver: Mx120A0208

Read Flasllj Read flight data from flash memory.

Save Dataj Save flight data, flight analysis, Google Earth and spreadsheet files.

Click on the Excel icon to see the spreadsheet with all the raw data. The graphs, a flight summary and a
full PDF flight report can also be opened by clicking on their corresponding icons.

Explore and investigate other capabilities of this program by opening up the menus on the tool bar.
(Note: This program will eventually be able to replay Kate audio too. That feature is expected to be
released in early summer of 2015. This manual will be updated when that happens.)
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Send Menu and Support/Help Feature

There is one menu on the toolbar that is worth special mention here. Itis the “Send” menu. It will allow
you to send your flight data directly to Multitronix to be included into our growing archive of flights.
Doing so is completely optional but such information is very helpful for making future improvements to
this software and to the TelemetryPro products. Of course, you will need to be connected to the
internet for this feature to work.

You can also use the “Send” menu to simply ask questions or get support help from Multitronix even
without sending any flight data. And lastly, if you find a programming bug please report it using the
“Send” menu if possible because it will send some additional debug information to Multitronix that may
help figure out what is going wrong.

Clicking “Send” on the tool bar will open another window that allows you to fill in the necessary
information.

I! Send | ormat \"’1—,;"1“ ulti

Message Type

(] submitting flight data

[] General comments or questions
("] Need technical support / help

(7] Reporting a bug Use th' orm to send comments, ask questions,
= ghnical support, submit bug reports, or for
{"| Other just ndlng your raw flight data to the archive.

Fill out the form and click this “Send” button to send the information directly to Multitronix.
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Map Mode

Map mode allows the receiver to show the rocket location in real time on a Google Earth map being
displayed on a tablet or laptop computer. Map mode can also display the landing site location from a
previous flight that has been recalled. This is very handy for planning a route to recover the rocket. The
tablet or laptop must be connected to the TelemetryPro receiver with a USB cable.

An “on-the-go” USB cable (or adapter) will likely be needed when a tablet is used in map mode. This is
because the tablet will need to act as a USB host (like a laptop) when the TelemetryPro receiver is
connected to it. Usually, a tablet acts like a device (not a host) on the USB interface because it is
expecting to be connected to a laptop or desktop computer. An “on-the-go” USB cable is one that
configures a tablet (or other device) to act as a USB host instead of a device.

To enable map mode, it is first necessary to connect the receiver to the tablet or laptop computer and
let the operating system install the necessary USB drivers exactly like is done in the previous section for
downloading flight data. A tablet may already have the correct driver installed.

The next step is to start at the MAIN MENU on the TelemetryPro receiver and navigate to the
COMMANDS #2 menu page.

EE COMMARNDS 5 - O
E LUSE PFEF FODE IS [OFF <—— Point the cursor to USB MAP MODE IS OFF and then

DISARM-SCEUE LAUMHCH press the right arrow button to turn on map mode. The
ERASE TERMSMITTEE display will be updated to indicate it is on. Pressing the
MUTE TRAMZMITTER right arrow button again will turn map mode off.

ME=T FMEML

Once map mode has been enabled, the next step is to

7 Google Earth - GPS Import 2
run Google Earth on the tablet or laptop.

Import Realtime
Google Earth has a feature that allows it to accept real

Select protocol:
time GPS data. Enable this feature by selecting the S i

. e G PVT
tools drop down menu from the menu bar and clicking amn
on GPS. This will open a new window like that shown to Track pointimport imit: 3 |2
the right' Poling interval (secs): 1 '+
Set the parameters in the window as follows: 7] Automatically folow the path
1. Select NMEA protocol

2. Set Track point import limit to 3 Real-time tracking: Start
3. Set Polling interval to 1 sec
4. Tick the box for automatically follow path

Now establish a link with the transmitter in the rocket or
recall a flight previously saved in the receiver. Either
way, GPS data will begin flowing out over the USB.

/1

Now press the “Start” button to have Google Earth show
the location given by the GPS coordinates. This can

even be used during a flight to show the location in real
time!
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Data Menu

The DATA menu contains two pages that provide access to various types of data and other system

information. Itis accessed directly from

= FHIH MEHL e— 0

LAUHCH

?EEEFEE A 27 am
b DOTH Mo Link

COMMAMNDS o i o

the MAIN MENU.

To access the data menu, start at the MAIN MENU and
point the cursor to DATA. Then press the right arrow
button.

/

The first page will be the DATA #1 menu. You can scroll
through all the data menu pages by selecting the NEXT
MENU link.

Data Menu #1

View flight results such as max altitude, max velocity,
peak acceleration and other data from the most recent

mm DATA MEHL #1—‘(ws/

FLIGHT EESULTS
LAMDIMG SITE
FECALL DRTH<C—

flight or from a previous flight that has been recalled.

|_— View the landing site location for the most recent flight
or from a previous flight that has been recalled.

FEFLAY FIUDIE!\

B MHEST MEHU

—— Recall the data from a previous flight. This data will also
be used by the recovery locator so that it is possible to

go find a rocket from a flight that has been saved.

Data Menu #2

Replay the Kate audio from a previous flight.

View the most recent GPS coordinates and altitude

e DATH MEHU #Z—A}E/

P ROCEET LDIZ'FITIDH/
YOUR  LOCATIOHN
SYSTEM STATUS €-—n

/ (AGL) received from the transmitter in the rocket.

View the GPS coordinates and altitude (MSL) of the
receiver.

[~ View system operating information such as battery
voltage, temperature, transmit power in watts and
received signal strength in dBm.
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Commands Menu

The COMMANDS menu contains three pages with various commands that can be sent. It is accessed

directly from the MAIN MENU.

= FHIH MEHL e—— s

LAUHCH
FECOVER
TELEMETEY
DATH

F COMMAHDS

To access the commands menu, start at the MAIN MENU
and point the cursor to COMMANDS. Then press the
right arrow button.

The first page will be the COMMANDS #1 menu. You can
scroll through all the command menu pages by selecting
the NEXT MENU link on each page.

Commands #1 Menu

Sends a command to power-off the transmitter. You will
be asked to confirm that you are sure you want to do so
because there is no way to turn the transmitter back on

e COMMAMNDS #1
TUREMOFF TERAHSMITTEE

i

with the receiver. The transmitter can only be powered-
on using the power switch on it or with a Turn-On coil.

— Silence Kate. The speaker and the audio output jack will

SHUTUP EATE! <—

AULRIO  FPHREASES
B MERT MEHLU

FEFLAY KHTE HUDIO |
\\ Replay the Kate audio from a previous flight.

both be muted.

T~

Commands #2 Menu

Opens a menu page that allows various Kate audio
phrases to be played on demand. Such as “LCO, we are
go. Please proceed with the launch”.

= COMMARHDS #2

LISHEM-SCEUE LAUMCH

MUTE TRERHSMITTER
B ME=T MEHRU

7&/
USE MAP MODE 15 OFF |

ERASE TEAMSMITTEER @
\\ Erase flight data that was saved in the transmitter from

_— Click here to turn-on or turn-off map mode.

Disarm launch detect. This is used if it is necessary to
scrub the launch or set the rocket down after having
previously armed the accelerometer to detect launch.

a previous flight.

Commands #3 Menu

AN

Silence the audio beeps coming from the transmitter.

s COPMMAMNDE 475 seemmmsmm—m"1 O
B SETTIMGS

VERSION IMFORMATION

SIMULATE A FLIGHT 4|

|__— Access the settings menu pages.

Perform a simulated launch. This is useful for testing
and practice purposes.

\ Show hardware and firmware version information for
both the transmitter and the receiver.
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Settings Menu

The SETTINGS menu contains two pages with various settings that can be adjusted. It is accessed from
the COMMANDS #3 menu. Start at the MAIN MENU, select COMMANDS and then select NEXT MENU
twice to get to the COMMANDS #3 menu. Then select SETTINGS.

Settings #1 Menu

Adjust audio volume.
B SETTIMGS #]1 0
/ Adjust display backlight brightness. 0% turns off the
UOLLIME: E'E':i/ backlight and therefore saves power and extends
EACKLIGHT: B battery life
COHTREAST = R '
, [ITE SPERKER: Hﬂv\iAdjustdisplaycontrast.

Mute the built-in speaker. Kate audio will continue to
be output on the audio output jack.

Settings #2 Menu

/VOX is for Voice Operated Transmission. When it is
turned-on, a special audio tone will precede the Kate
audio. This allows the audio output jack to be
B OUDY MODE: OFF connected to a walkie-talkie so that the Kate audio can
TIME FORMAT: 12 HOUR be transmitted. The audio tone will trigger the walkie-
TIME CORRECTIOM: @ \ talkie to begin transmitting and then Kate will speak.

\\ Time can be displayed in 12 or 24 hour format.

mm SETTIMGS #2

Time zone and daylight savings time are handled
automatically but just in case it is incorrect, an hour or
two can be added or subtracted by setting the time
correction accordingly.
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WARNING

The antenna is not a handle!
Do not use it as one!

¢
.\
C e
-
&

HINT

Point the antenna at the rocket

-
R
P
e
.V/‘
S

during the entire flight!

r Pve— It is easy to get distracted and forget to do this

but pointing the antenna at the rocket is
important for optimum reception and longest
_ range. It is especially critical on high altitude
| flights. Kate will announce where the rocket is
located in the sky so it should be straight forward

to keep pointing at it for the entire flight even if
the rocket has gone out of sight. This will also
help make sure an accurate location is recorded
for the landing site so that the rocket can be
recovered.

‘ If for some reason signal is lost then keep
\ pointing it where the rocket is expected to be in
order to help restore the link. It can sometimes
take 20-60 seconds for the link to be restored

’ Multitronix since the receiver must find and re-synchronize
e s . with the transmitter.
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