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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.

Voices

This manual applies to both the USA and Australian versions of the product. The USA version has a voice
named Kate. The Australian version has a voice with an Australian accent named Lisa.

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.
2.1 Nov 17, 2015 Added SELECT UNITS menu. It applies to firmware v2.2.
3.0 April 17,2016 | Major update. Now includes all functionality in firmware v3.0.
3.1 Sept 2, 2016 Added description of the new TRANSMIT POWER menu.
Other minor updates. It now covers all functionality in firmware v3.1.
3.2 Nov. 6, 2016 Updated range specification to 300K feet per recent measurements.
4.0 Jan. 11, 2020 Major update for Kate 2.0 Pyro Board. It applies to firmware v4.4.
41 Mar. 23, 2020 | Updated with adjustable sustainer motor igniter firing time and live GPS
NMEA streaming. This version applies to firmware v4.5.

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 - 2020
’( Multitronix LLC
All Rights Reserved
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1 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!

2 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
Menu cursor P LAUNCH June 5

FECOUER BiSoen serves as the power switch.

TELEMETRY
DATH
~ COMMANDS

Left button is used
to navigate
backwards through

Right button selects the menu
item pointed to by the cursor.

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.

Mx120 Receiver Manual
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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.
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3 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.

| eeeecccece
ececcvcsoe
eosececcce
eoeccv000e
ioooooooooﬁ

® - N ® Loosen two screws to remove
04— battery compartment door.
Mx120
RO TRONTE

SN: 120A0203
Contains FCC ID: HSW-DNT900

Tum-on: Press center button
for 2 seconds.

Tum-off: Press center button
for 6 seconds.

e e It is not necessary to completely remove
o [ © o the screws from the battery compartment
| door. Just reverse the screws enough to

release the door. That way the screws will
stay attached to the compartment door and
will be less likely to get lost.

PLEASE NOTE: Itis 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.

Y Multitronis
UL %EIE'T'E'LF':!PPG This screen will be shown when the receiver is first
el turned on. Press any button to proceed to the main

menu.

Wl MUl titronix. com
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4 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 until you

see the main menu. 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
up and down arrow buttons until it

option.

is pointing to the desired option. < .b EEEHEEE g?'fgl
Then press the right arrow button TELEMETEY . F i
(or center button) to select that CETH ' R

w PYE T P mm————

COMMAMDS oI D

L Bpi=hacimuiadiog o ][]}

F LALUHCH Mag 1 The main menu shows the estimated remaining battery life.
RECOUER 2 19Fm ‘
TELEMETEY | Transmitter battery status
CATA CEIen
COoMMAMDS o Jillll =A% @ —— 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.

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”

= MAIN MEHU HEEEH
B LHUMCH Mag 1
RECOUER e EERM
TELEMETREY
DHTH ol 106
COMMAMDS ol DE
= MEIN I"1EI‘~|L|
I L_AUMCH I‘1.3I=| 1
FECOUER e BdEm
TELEMETREY
DHTH
COMMAMDS ol O

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

Mo L1r'|k4_ “No Link” will also be shown here instead of the

transmitter battery status when there is no data
link between the transmitter and receiver.

Mx120 Receiver Manual
Rev4.1 Mar. 23,2020
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5 Establishing a Radio Link

EEAIH MEHL —) o

B LHUMCH
RECOUER

TELEMETEY :
DETE Mo Link
COMMAMDS o Tl 79

me | QUHCH STATUS e os

B ORADIO LIME: <€H0=G0 |
GFS STATUS:  HO-G0
PYRO SYSTEM: HO-GO
FLIGHT DATH: HO-G0
OrRM LIFTOFF: HO-GE0

W EHD IO STATLS =m0
B TEAMSMITTEE ID:ZEE
STHTUS: MO LIHE

LAST UPDHTE: 48. 6=
HDURMCED SETTIMGS

= RADIO STATUS s 0=
B TRAMSMITTER ID:ZDG
STATUS: MO LIHE \

LAST UPDHTE 1:55.4
HOUAMCED SETTIMGS

mm RALIO STATUS == O=
B TEAMSMITTER ID:235
STATUSE MO LTHE

LAST UPDHTE 3i33.8
ADUAMCED SETTIMGS

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.

Mx120 Receiver Manual
Rev4.1 Mar. 23,2020
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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.

m RODI0 STATUS mssspsssdi—— This link shows four bars for received signal strength.

B TEAMSMITTER ID:235

/ Good link status.
STATUS: GOOD LIMK<4

DEATH PACEETS: 473 «@———— 473 total packets have been received so far.
ADUAMCED SETTIMGS

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. The voice (Kate or
Lisa) 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.

Mx120 Receiver Manual Page 9 of 77
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6 Launch Setup

HEE EHEHEHEHEEE RHEE
MAIH MEHU Go to the MAIN MENU and position the cursor with the

F LALUHCH Mau 1 up/down buttons until it is pointing to LAUNCH as is
RECOUVER 2 1% m shown here. Then press the right arrow button to see
TELEMETEY the LAUNCH STATUS screen.

LHTH LI A

COMMAMDS o T D

i | FUHCH STETLS 66 The LAUNCH STATUS screen shows all the go/no-go
constraints for launch. If any systems are no-go then

RADIO LIME: 150 position the cursor using the up/down buttons onto the

B GRS STHTUSE HO-1E0 line that is no-go and press the right arrow button to

EE?EH%HJEE%HE ES_EB enter a menu or status screen for that item. In this
] =i

arM LIFTOFE: HO-GO example, the cursor is positioned to select GPS STATUS.

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

ROCKET GPS: G0 44— In this example, the GPS in the rocket is already GO for
SHTELLITES: 11 launch. Itis already locked onto 11 satellites.

B GROUMND GFS: HO-50 €= The receiver’s GPS is currently shown as NO-GO. The

WARITIMG FOR & SAT= 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

. GROUND GPS e——"———0 status,
STATUS: HO FIA YETw
SHTELLITE§= H . \ This screen shows that the GPS in the receiver has not
I tg; E g,:, g' EEEE; yet determined a position fix. This will be the case right
aLT MSL: @ 'Ff.-. after the receiver has just been turned on. The only
LT A2 4RI A thing that needs to be done is to just wait a minute or

two for the GPS to lock onto the satellites.

™ TATUS: BEST 3D Flx
o : . L After a few minutes the ground based GPS has acquired
SHTELLITES: 1@ 10 satellites and is now showing a valid Lat/Lon for the

» tg; ﬁ 1‘11%2 %3' ggégi location of the receiver. Itis now “GO” for launch.

ALT MSL: 2659 fL
UTC: BZ:a4i59. A

mE | OUHCH STATUS ss=sEes Pressing the left arrow button twice will return to the
LAUNCH STATUS screen.
RADIO LIME: &0
GRS STATUS: GO <€
F FPYREOD SYSTEM: HNO-GE0 @

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

||

FLIGHT DATA: HO-GO Next we turn our attention to the PYRO SYSTEM since it
ARM LIFTOFF: HO-GE0 indicates “NO-GO”.
Mx120 Receiver Manual Page 10 of 77
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6.1 Pyro System

mm | QUMCH STATUS s==sees

RADIO LIME: 150
5EPS STHTUSE: GO
F PYREO SYSTEMED MHO-G0w
FLIGHT DHTH: HO-G0
AREM LIFTOFF: HO-GO0

The PYRO SYSTEM defaults to a “NO-GO” status at
power-on. You need to tell the system whether you
intend to use a Multitronix Pyro Board and if so, you will
need to configure it for the operations you want.

[ Put the cursor on the PYRO SYSTEM line and press the

I H MULTITROMI=
FYRD BOARED BEIMG
USED OM THIS FLIGHT?

MO
YES

FYED BOHED
REMOUVED FREOM
FLIGHT OFEREATIOMNS

<

mm | QUMCH STATUS s==sees

FADIO LIME: GO
FFS STHTUS: 150

F PYRED SYSTEME HO-USE
FLIGHT DHTA: HO-G0
AREM LIFTOFF: HO-GO0

/

mm PYREO SYSTEHN eesssaee

B PYREO BOREDR: HO-GO0
ERATTERIESZ: HO-GO
LEPLOYMEMT: HO-G0
STHEIMG: HO=150
ARM PYED =i HO-G0

mm PYED BOARD ==

FOLERED-OMHE HO-G0
SELF TEST:  HO-GO

TURH-0OM FYED BORED
¥ EMAEBLE-DISHELE USE

Mx120 Receiver Manual
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right arrow button.

If the system has not detected the presence of a pyro
board then the next screen will ask you to confirm
whether one should be used. This is just a double check
to make sure the fact one was not detected was not a
failure.

If you are not using a Multitronix Pyro Board then put
the cursor on the line with NO and press the right arrow
button.  If you really are using a pyro board then of
course answer the question with a YES.

If you answered NO then this screen will appear for a
few seconds to show that the pyro board will not be
used during the flight.

After a few seconds the display will automatically revert
back to the LAUNCH STATUS screen. It will show that
the PYRO SYSTEM has been declared as “NO-USE”. This
means it will not be used during flight and it will have no
impact on any subsequent GO/NO-GO decisions.

At this point you are ready to proceed with the next
item in the checklist: FLIGHT DATA.

If you ARE using a Multitronix Pyro Board then it should
be automatically detected by the system and you will
not need to confirm the situation as was shown above.
In which case, you will be taken instead to the PYRO
SYSTEM screen shown here.

Setting up the pyro board is explained in detail in
section 7. For now, we will assume no pyro board is
being used so that we can continue on with the rest of
the launch setup.

If you ever make a mistake and you want to change the
pyro board from USE to NO-USE or vice versa it is easy
to do.

LPosition the cursor to PYRO BOARD on the PYRO

SYSTEM screen and press the right arrow button to
enter the PYRO BOARD menu.

Then select ENABLE/DISABLE USE. Page 11 of 77



6.2 Flight Data

mm | QUMCH STATUS s==ee

FADIO LIME: GO
FFS STHTUS: 150
FYRO SYSTEMES HO-USE

B FLIGHT DHTH:

AEM LIFTOFF: HO-GO0

Now that we are done with the Pyro Board, let’s resume
with the rest of the launch setup.

HII—I51 «8— Position the cursor pointing to FLIGHT DATA and press

the right arrow button.

B FLIGHT IMFO:

FECEIUEE HMEM:
TEAMSMIT MEM:

MHO-GE0

50
=0

mm L IGHT DATAH eess=saae /

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

m. FLIGHT IHTS:::!:E!L—
b HAME: 777
STAGES: 777

EPECTED HLT: 777 £t
MAIM CHUTE: 2888 fi

|_— The three question marks on the FLIGHT INFO 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 or Lisa 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

W TGHT THFD " e

BOHAME: Bt
777

=THEES:
EPECTED HLT: 777 £t
MAIMW CHUTE: 2888 ft

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.

W TGHT THFD " e

Y

STHGEES:
EAFECTED HLT: 7 £1
MAIW CHUTE: 2888 ft

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.

[ Press the right arrow button to move the edit bars to
the right in order to enter the next letter.

W TGHT THFC) "

B HAME: SFITFIRE €
STRHGES: 277
EAFECTED HLT: 7 f1
MAIM CHUTE: 2888 fi

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.
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mm | IGHT IHFO eess=sses

HAME: ZPITFIREE

=STHEES: 1

EAPECTED HLT: 25808 %
B MAIM CHUTE: 28686 t

—

== MHIM PARACHUTE mmeees

B DUBL DREFPLOVY YES
MAIM DEFLOY: 2888 i

mm L IGHT DATH eeemsmenee
B FLIGHT IMFO: GO

RECEIVER MEM: &0
TRAMSHMIT MEM: &GO

W [UHCH STATUS Ssssies

RADIO LIME: 150
PSS STHTUS: GO
FYRO SYSTEMES HO-USE

FLIGHT DATA: G
b ARM LIFTOFF: HB&K

AN

Mx120 Receiver Manual
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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.

MAIN CHUTE shows the altitude above ground level that
the main parachute will be deployed. This is only shown
here if the pyro board is NOT being used. If the pyro
board is being used, then the main parachute
deployment setting will be configured on one of the
pyro board setup screens.

Position the cursor pointing to MAIN CHUTE and press
the right arrow button.

You will then see the MAIN PARACHUTE settings screen
shown here.

If DUAL DEPLOY is set to YES then you can enter the
MAIN DEPLOQY altitude. Setting DUAL DEPLOY to NO will
show the MAIN DEPLOY to be APOGEE. Be sure to set
them to match what you expect to happen during the
flight.

Now press the left arrow key (the back button) until you
return to the FLIGHT DATA screen. We can now see that
FLIGHT INFO is GO.

This screen also shows that the receiver memory and
the transmitter memory are both GO. That means there
is space in those memory banks to store the flight data
during the coming flight. If they are shown as NO-GO
then you will need to erase some old data to make room
for the next flight.

If RECEIVER MEM or TRANSMIT MEM is shown as NO-
GO then position the cursor on that line and press the
right arrow button. Then follow the prompts and
instructions to erase some previous flight data in order
to make room for the next flight.

Now press the back button once in order to return to
the LAUNCH STATUS screen. It should now match the
one shown here.

FLIGHT DATA should now be GO.
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6.3 Arming Liftoff Detection

W [UHCH STATUS Ssssies

RADIO LIME: 150
5EPS STHTUSE: GO
FYRO SYSTEMES MO-USE
FLIGHT DHTH: 150

B ARM LIFTOFF: HMO-GO<

W HEMIMG STHTUS SSseEee
HEMED FOR LAUMCH

== ARM LIFTOFF is showing as NO-GO for launch.

It is best to arm the TelemetryPro system for liftoff at
the same time that you arm all the other electronics in
your rocket. This should be done before installing the
ignitor just in case something goes wrong and there is
an accidental premature launch.

This
means the system is not yet armed to detect liftoff. To

arm the system, position the cursor on the ARM LIFTOFF
line and press the right arrow button to see the next

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

ek M0 ek <

¥ ARM FOR LAUNCH €—X
DISARM CSCRUES

mm LERTICAL CHECE maiss

I ROCEET UERETICHL
HHD READY TO AHEM?Y

MO

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

B YES <

i HEMIMG STHTUS SEEaaas
ARMED FOR LAUMCH
kit YES N —

# ARM FOR LAUMCH
DISARM CSCRUES

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.

Once the system is armed, it is very im

portant that the rocket remain in a vertical orientation. If the

rocket is lowered to a horizontal orientation while it is armed, then it is possible a false launch detection
will occur. This is caused by the accelerometer sensing a change in gravity. If this occurs, then your best

course of action is to power-off both the
and reset everything for launch. Re-arm

transmitter and receiver. Then power them both back on again
the system once the rocket is back to vertical.

If it is necessary to lower the rocket after the system has already been armed,
then just disarm it first. Then re-arm it again once the rocket is back to vertical.

mm | QUMCH STATUS s==sees

LAUHCH IS G0!
E’N

RADIO LIHE:

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

EEEDSEEE¥E;1I ES—USE ™~~~ You can also see that all systems are “GO” for launch.
FLIGHT DOTa: 50 '\ The pyro board is shown as “NO-USE” which of course
F ARM LIFTOFF: G0 means it is being ignored since it is not being used on

this flight.

Mx120 Receiver Manual
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This completes the setup required prior to launch.

The voice (Kate or Lisa) will automatically begin

speaking when the system detects liftoff. This is now a good point to switch to the TELEMETRY screen.
The TELEMETRY screen is the best one to have in view during liftoff and during the rest of the flight. See
section 8 on page 29 for how to view the TELEMETRY screen.

7 Pyro System Setup

If an Mx152 Pyro Board is being used for deployment or staging then it needs to be configured and
armed before launch. This section explains how to do that. If a pyro board is not being used then the
system just needs to be told to ignore it and not to use it. The procedure for doing that was explained
in section 6.1 on page 11. In which case, you can skip the rest of this section.

L Bpi=hacimuiadiog o ][]}

I L_AUMCH Mag 1
FECOUER 2 19 m
TELEMETREY
LHTH Bl S5
COMMAMDS o T D

W [UHCH STATUS Ssssies

RADIO LIME: 150
5EPS STHTUSE: GO

F PYRD SYSTEM: HO-G0<
FLIGHT DHTH: HO-G0
AREM LIFTOFF: HO-GO0

s FYREO SYSTEN s

B PYRD BOARD: HO-GE0 <€
BATTERIES: HO-GO
DEPLOYMEMT: HO-GE0
STAGIMG: HO-E0
ARM PYROD =@ HO-GEO

m FYED BOARD SSSSSssannn

FOLIERED-CM: HD—EDV\
SELF TEST: HO-GO

b TURH-OH PYRED BOARDw |
EMABLE~DISABLE USE

//
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To setup the pyro system, go to the MAIN MENU and
position the cursor at LAUNCH, as shown here. Then
press the right arrow button to see the LAUNCH STATUS
screen.

This is the LAUNCH STATUS screen.

The PYRO SYSTEM defaults to a “NO-GO” status at
power-on. To configure it, position the cursor pointing
to PYRO SYSTEM and press the right arrow button.

Now position the cursor at the PYRO BOARD line and
press the right arrow button.

Powering on the transmitter does not automatically
power-on the pyro board that is attached to it. A
command needs to be sent to power-on the pyro board
when the time is right. This is usually done once the
rocket is vertical and everyone has backed away from
the launch pad and is at a safe distance.

The pyro board power is currently off. Therefore, it is
shown as NO-GO.

To send a command to power-on the pyro board,
position the cursor to the TURN-ON PYRO BOARD line
and press the right arrow button.
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READY TO FPOLER-UF
THE PYED BOAREDY

F YES

MO

E PYRED BOARD eessssssass
FOWERED-OM: 50

# SELF TEST: ED\

TURM-0FF FYEO BORRD
EMABLE-DISABLE USE

mm PYED SYSTEM eessssaes

FYREO BOAREDS G0

# EHTTEEIES: G0
LEPLOYMEMT: HO-GO0
STHEIMG: HO-LSE
ARM PYED =i HO-G0

il EH T TER TS ommmmmmsmssisiss i 5§

PYRO-BHTT  SYS-BHTT

o a7 3. B
o7 Lo 4|
TYPE: au

b CHANGE TYPE v

T~

The next screen will ask you to confirm that you really
are ready to power-on the pyro board. Once again, for
added safety, this is usually only done once the rocket is
vertical and everyone has backed away from the launch
pad and is at a safe distance.

When you are ready to power-on the pyro board then
position the cursor to YES and press the right arrow
button.

When the pyro board is powered-on, it performs an
internal self-test to make sure there are no detectable
hardware failures. If self-test passes then it will be a GO
as is shown here. If self-test fails, then position the
cursor pointing to SELF TEST and press the right arrow
button to see why it failed.

Now that the pyro board is powered-on, press the left
arrow button to return to the previous screen that
shows the status of the PYRO SYSTEM.

Now position the cursor so it is pointing to BATTERIES
and press the right arrow button to enter the BATTERIES
status screen.

The BATTERIES screen shows the status of the pyro
battery and the system battery. The voltages are shown
along with an estimate of remaining battery life.

The pyro battery type needs to be set to match the type
of battery you are actually using. You can use either a
standard 9V alkaline battery or a 2S LiPo battery. If the
battery type shown on this screen does not match the
battery you are using, then select CHANGE TYPE to
select the proper battery type.

Now that pyro battery type has been properly set, press the left arrow button to return to the previous

menu.

Mx120 Receiver Manual
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7.1 Deployment Setup

This Pyro System menu can be reached via: MAIN MENU = LAUNCH = PYRO SYSTEM

mm PYREO SYSTEH eessssees

FYRD BOARD: GO
EATTERIES: G0
b DEFPLOYMEHT: HO-G04]
STRAGIHG: HO-LISE
ARM PYRO?s! HO-GO

To configure the deployment system, position the cursor
pointing to DEPLOYMENT and press the right arrow
button.

The DEPLOYMENT status screen shows the continuity

= LEFPLOYMENHT e==agee

B OCOMTIMUITY: G0 <4 |
SETTIMGS:  HO-GO

status for the apogee and main parachute deployment

|__—— changes. As shown here they are GO. That means the
four deployment charges all have good continuity.
Position the cursor pointing to CONTINUITY and press
the right arrow button to see the status of each
deployment firing channel.

= COMTIMUITY eess==aaee

HFO PRI GOOG
AFD  SEC: GOOD
MAIM PRI GOOD
MAIM SEC: GOOD

# SFPECIFY USE\

The deployment CONTINUITY screen shows the status
for each of the four deployment charges. Here they are
all GOOD. If one has no continuity then it will be listed
as OPEN. All four channels must have good continuity
in order for the pyro system to be GO FOR LAUNCH.
Therefore, if one or more of these channels is not being
used, you will need to tell the system to not use it.

W SELECT PYRD S

B AFOD PRI LUSE
AFD  SEC: USE <@
MAIM FEI: LSE
MAIM SEC: UsSE

To specify which deployment channels are being used,
select SPECIFY USE.

— Then select the channel that needs to be changed and
set it to NO-USE or USE as is appropriate for your flight.

APO PRI = Apogee Primary

APO SEC = Apogee Secondary
MAIN PRI = Main parachute Primary
MAIN SEC = Main parachute Secondary

Primary charges are always fired first. Then after a 0.5

= LEFPLOYMENHT e==agee

COMTIMUITYS G0
B SETTIMGES: HO—E0 <€

second delay the secondary (backup) charge is fired.

—— \When you are finished with the deployment continuity
checks, press the back button as needed to return to the
DEPLOYMENT status page shown here. Then select
SETTINGS.

Mx120 Receiver Manual
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7.1.1 Deployment Settings

The Deployment Settings menu shown below can be accessed via:
MAIN MENU = LAUNCH = PYRO SYSTEM = DEPLOYMENT = SETTINGS

i DEFLOYMENT ==
BMAIM CHUTE: 1868 i
EFS ALTITUDE: USE
BRREO SEHSORE:  LSE
ACCELEROMETER: LUISE
HFOGEE TIMEE: HO-LISE
AFFREOVE SETTIHGS

s MHIN PARACHUTE maiss

P DUAL DEPLOY: YES €
MAIM DEFLOYS 1888 i

N

e DEFLOYMENT S—=anee
MAIM CHUTE: 1886 1
EFS ALTITUDE: USE
BRREO SEHSORE:  LSE
ACCELEROMETER: LUISE
HFOGEE TIMEE: HO-LISE

FAFFROUE SETTIHGS

e DEFLOYMENT S—=anee
MAIM CHUTE: 1886 1
EFS ALTITUDE: USE
BRREO SEHSORE:  LSE
ACCELEROMETER: LUISE
HFOGEE TIMEE: HO-LSE

FAFFROVE SETTIHGS <€

i

All the deployment settings are shown in this screen.

The MAIN CHUTE setting specifies what altitude above
ground level the main parachute should be deployed.
To change it, position the cursor to that line and press
the right arrow button.

<€— Selecting MAIN CHUTE in the previous screen will bring

up the MAIN PARACHUTE screen shown here. In this
case, it shows the deployment system is set to DUAL
DEPLOY mode. That means the apogee charges will fire
at apogee and the main charges will fire at 1000 feet.

Select DUAL DEPLOY and choose APOGEE if you want
the main parachute deployed at apogee instead of a
predetermined lower altitude.

You can also select MAIN DEPLOY and then change the
number from 1000 feet to be something else if you need
to use a different altitude for deploying the main
parachute.

-— Now press the back button (left arrow) to return to the

DEPLOYMENT settings screen shown here.

The DEPLOYMENT settings screen contains a number of
other settings besides just the main parachute altitude.

Once all the deployment settings are set the way you
want them, press APPROVE SETTINGS (if none were
changed) or UPDATE PYRO BOARD if one or more
settings were changed.

GPS ALTITUDE: USE indicates that GPS altitude will be used to fire the apogee and main parachute
deployment charges. GPS altitude is always the primary source for firing deployment charges. It cannot

be disabled.

It is listed in the settings screen simply as a reminder that GPS altitude is being used.

However, if for some reason GPS fixes are not available, then there are also backup sensors that can also
be used to fire the deployment charges. All of those sensors can be enabled or disabled as listed below.

Mx120 Receiver Manual
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BARO SENSOR: USE indicates the barometric pressure sensor will be used as a backup sensor for firing
the main parachute deployment charge at a specified altitude if GPS readings are not available. If you
plan to use the baro sensor as a backup for main parachute deployment then you must also provide
proper vent holes in the airframe so that the outside air pressure can be monitored. If you do not wish
to provide these vent holes, then be sure to select NO-USE for the BARO SENSOR setting! However, it
is highly recommended that you plan on using the baro sensor as a backup for main chute deployment.

ACCELEROMETER: USE indicates that the accelerometer will be used as a backup sensor for firing the
apogee deployment charges. It is highly recommended that it be used. However, if the flight is going to
be so high (>150,000 feet) that it might start tumbling above the atmosphere, then you have an option
to use the apogee timer instead of the accelerometer for apogee deployment. If that is the case, then
position the cursor pointing to ACCELEROMETER and press the right arrow button. Then change the USE
to NO-USE.

APOGEE TIMER: NO-USE indicates the apogee timer will NOT be used as a backup sensor for apogee
deployment. This is the recommended default setting. However, if the flight is going to be so high
(>150,000 feet) that it goes above most of the atmosphere then using a timer to fire the apogee charge
becomes a reasonable thing to consider because deployment timing will not be very critical. Even if the
timing is not optimum and the rocket is still traveling at fairly high speed when the apogee timer fires,
there will be no harm done to the rocket since there is little to no air. If you wish to use the timer, then
position the cursor on that line and press the right arrow button. Then ENABLE the timer and set the
time after liftoff that you want it to fire.

Once all the deployment settings are set the way you want them, press APPROVE SETTINGS (if none
were changed) or UPDATE PYRO BOARD if one or more settings where changed. You must approve the
settings for flight in order to be GO for launch. Even if you did not make any changes to them. This
serves as a double check just to make sure you are happy with all the settings.

Proceed to section 7.2 on page 20 if you need to disable staging for this flight. Otherwise, proceed to
section 7.3 on page 21 if you want to enable staging operations for this flight.
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7.2 Disable Staging

If the rocket is just a single stage rocket then it is necessary to disable the pyro system staging
operations. This page explains how to do that. Note: Pyro staging operations can be used to fire a
second stage sustainer motor or to fire air starts.

FYRED BOHED:
EHTTERIES:
DEFLOYMEMT &
B STHGIMGE
HEM PYREO® =3

RO SYSTEN e

1
1
F0
HO-G0 <
HO-E0

After the deployment settings are configured the way
you want them, press the back button to return the
PYRO SYSTEM status page.

—= The deployment system is now GO for launch.

We are now ready to deal with the staging settings.

COMTIMUITY
SETTIMGS:

| peapwicygdiey ][]

STAGIHGE EHABLED ! <€

F EMABLE<DISHELE <€

HO—150
HO-G0

Position the cursor pointing to STAGING and press the
right arrow button.
_L Here the STAGING status screen shows that staging is
ENABLED. If your flight is not a two-stage flight, then
you should disable the staging pyro channels.

—I—To disable staging, position the cursor on the

FLEASE COMFIRER YOL
WAMT TO DISAEBLE
PYREO BOARD STHGIMG

ENABLE/DISABLE line and press the right arrow button.

The next screen will ask you to confirm that you want to
disable pyro board staging.

B COMFIRM <
CHMHCEL

Select CONFIRM and press the right arrow button.

B COMTIMUITY:
SETTIMGS:

EE STHGIHG e g R

STRAGIMG DISABLED !'<—

EMABLE~DISABELE

HO-LSE
HO-USE &

== The STAGING status screen will now show that staging
has been disabled.

[ Consequently, the staging CONTINUITY and SETTINGS
will also now be specified as NO-USE.

FYRED BORRED:
ERTTERIES:
DEPLOYMEMT:
B STHGIMGE
HEM PYREO® =3

mm PYREO SYSTEH eessssees

1

1

1
HO-LISE <
HO-E0

Pressing the back button brings you back to the PYRO
SYSTEM status page.

— STAGING is now specified as NO-USE. That means you
have successfully disabled all staging operations.

Mx120 Receiver Manual
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With staging disabled, you can now skip to section 7.6
on page 28 in order to ARM the pyro system for launch.
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7.3 Enable Staging

If the rocket has two stages then pyro system staging operations need to be enabled and properly
configured. This page explains how to enable staging. Note: Pyro staging operations can also be used
to fire air starts.

After the deployment settings are configured the way
you want them, press the back button to return the

RO SYSTEN e

FYRD BOARD: 50O PYRO SYSTEM status page.
BATTERIEZ: &G0
DEPLOYVMEMT: GO <€ The deployment system is now GO for launch.
B STHGIMGE HO-USE <€
AREM PYED?=: HO-GO We are now ready to deal with the staging settings.

Position the cursor pointing to STAGING and press the

W S THGIMHG —-———. right arrow button.

STHGEIMG DISABLED e

[ Here the STAGING status screen shows that staging is
COMTIHUITY: HO-USE currently disabled. If your flight is a two-stage flight,
SETTIMHGS: HO-USE then you will need to enable the staging pyro channels.

F EMAREBLE-DISHELE <——L

To ENABLE staging, position the cursor on the
ENABLE/DISABLE line and press the right arrow button.

FLEHASE COMFIRR YOLU

LART TO EHAELE The next screen will ask you to confirm that you want to
FYRD BOORD STOSIHG enable pyro board staging.

B COMNFIRHM <« Select CONFIRM and press the right arrow button.
CHMCEL

EE STHGIHG e e n e
STRSIHG EMABLELD ! €———— The STAGING status screen will now show that staging

has been enabled.
B COMTIMUITY: MHO-E0 <€

SETTIMGS: HO-GE0 The staging CONTINUITY and SETTINGS are listed as NO-
EMAELE-DIZHELE GO. Therefore, they are the next items on this checklist
to deal with.

Position the cursor pointing to CONTINUITY and press
the right arrow button. This will take you to the staging
CONTINUITY status screen shown in section 7.4 on page
22.
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7.4 Staging Continuity Checks

Continuity of the separation charge ematch and the sustainer motor igniter should be checked before

launch.

Both must indicate good continuity in order for the flight to be GO FOR LAUNCH.

If the pyro

board is NOT connected to a separation charge ematch then the pyro system needs to be informed of
that by setting the SEP pyro channel to NO-USE. This section explains how to perform the continuity
checks and how to set the pyro channels to NO-USE when necessary.

T 5T A W
2THGEIMG EMRELED!
COMTIMHUITY:

SETTIMGS: MO-GE0
EMABLE-DISHELE

MO—G0—

The STAGING status screen shown here is reached by
selecting MAIN MENU = LAUNCH = PYRO SYSTEM
= STAGING.

—— Select CONTINUITY to see the continuity status screen
shown below.

W COMHTIMUOTITY

SEPF:
MOTOR =

B CHECE MOTOE IGHMITER
SFECIFY USE

—
000

MEEDS CHECK <

This shows the separation charge ematch has GOOD
continuity. If there was no continuity then it would be
shown as OPEN.

— This also shows that the sustainer motor igniter still
needs to be checked.

‘\ To check the sustainer motor igniter continuity, position

the cursor to this line and press the right arrow button.

QEAY TO MOMEMTHREILY
FEMOUE SHFETY SHUNT
TO CHECE MOTOR

IGHITER COMTIMUITYY

# YES. DO OIT!
MO.  MOT MO

<€— You will now be asked if this is a good time to
momentarily remove the sustainer motor igniter safety
shunt in order to check igniter continuity. Normally,
this is done once the rocket is vertical and everyone
has moved back to a safe distance from the launch pad.
If that is the case then select YES and let the continuity

test be automatically performed. Otherwise, select NO

CHECEIMNG MOTOR
IGHITER COMTIMHUITY

FLEHSE STHHD BY...

and come back to this screen at a later time when you
are ready to perform the check from a safe distance.

<@— This screen is shown for a few seconds while the test is
being performed.

IGHITER COMTIMHUITY
IS GOOGR!

SAFETY SHUMT EESTORED

<@— Another screen will then be shown for a few seconds
that indicates ignitor continuity was good. It also shows
a reminder that the igniter safety shunt has been put
back in place.
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GOOD status will be shown here after the motor igniter
continuity check has passed. If the continuity check
failed then it will be shown as OPEN.

If you are not using either the separation charge or the
motor igniter firing channels then select SPECIFY USE to
disable it.

Position the cursor to the desired channel and press the
right arrow button in order to change the USE to NO-
USE or vice versa.
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7.5 Staging Settings

EE STHGIHG e g R

STHEIMG EHHBLET;////

COMTIMUITYS G0 o
B SETTIMGS: HO-GE0

EMAELE-DISABLE

L~
L~

EE STHGIHG e g E

B SEPHREATION:
T MOTOR HEMIMG:

HO-GE0
HO—-GE0
HO-GE0
Se.E o=

MOTOR FIRIMG:
FIRIMG TIME:

7.5.1 Separation Firing Criteria

_

EEFIRE SEF eosssssmEnni

B TIMEXLIFTOFF +4.8 =
TIMEXEBURHOUT +2.8 =
WELOCITY =388 fLo=
WELOCITHY< 1288 {i-=
HLTITUDE =1888 1
AFFREOVE SETTIHGS

/

il FTRE S mmemmmmmmmsm s i 6
TIME-LIFTOFF +4.8 =
TIMEZBUREMOUT +2.H =
WELOCTITY =388 fis=
WELOCITH< 1288 fi-=
HLTITUDE=1888 '+

I APFROVE SETTIMGS

S THGI NG

G0 €
HO-G0
HO-GE0
3.8 =

SEFHREAT IOM:

B MOTOR HEMIHGE
MOTOR FIRIMG:
FIRIMG TIME:

N
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Use the back button to return to the STAGING status
page shown here.

Staging CONTINUITY should now be shown as a GO.

Now position the cursor to SETTINGS and press the right
arrow button.

There are three categories for the settings that control
staging:

SEPARATION are settings that determine when the
separation charge is fired.

MOTOR ARMING are settings that arm the firing of the
sustainer motor igniter.

MOTOR FIRING are more settings that control when the
sustainer motor igniter is fired.

Let’s first deal with the separation charge settings.
Position the cursor pointing to SEPARATION and press
the right arrow button. It will bring up the FIRE SEP
screen shown here.

There are five different parameters that can be specified
to control the firing of the separation charge. To change
one of the parameters, position the cursor onto the
corresponding line and press the right arrow button.
Then enter the value you need and press the center
button to finish it. If a parameter is not needed then
just enter a value that will always be true or at least is
easily met given the expected flight profile.

Once all the parameters are set to the values you want,
you will need to either APPROVE SETTINGS (if none
were changed) or UPDATE PYRO BOARD if one or more
were changed.

In either case, position the cursor to the last line on the
display and press the right arrow button.
Now press the back button (left arrow) to return to the

STAGING settings top level menu screen shown here.

At this point, the SEPARATION charge settings should
now be shown as GO.

Next step is to select the MOTOR ARMING settings and
press the right arrow button.
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7.5.2 Sustainer Motor Arming Criteria

& This screen shows the parameters that can be specified
EE HEM S THG TG S————— for arming the firing of the sustainer motor igniter. To

I $%HE£t%E$BEE+;gg change one of the parameters, position the cursor on

=
BOOSTER QCCEL > 5 E the corresponding line and press the right arrow button.
VEL »4868 fp= I:IT. I o= Then enter the value you need and press the center
ALT=1i588 1 AT 5 = button to finish it. If a parameter is not needed then

AFPPROVE SETTIHGES just enter a value that will always be true or at least is
easily met given the expected flight profile.

The last three parameters on this screen are intended as a “sanity check” as to the performance of the
booster before committing to lighting the sustainer motor. One specifies that the acceleration during
boost exceeded at least 5G. In other words, if the maximum acceleration during the booster motor burn
never exceeds 5G then the sustainer motor igniter will never be armed and therefore the sustainer
motor will never be fired. However, you will need to select a value that is appropriate for your flight.

As shown in the screen above, there is also a specification that the velocity during boost must exceed
400 feet/sec at 3 seconds into the flight. This too is a basic “sanity check” on the booster performance
to make sure the flight is progressing as expected before committing to staging. Likewise, there is also
a specification that the altitude exceed 1500 feet at 5 seconds into the flight. This too serves as a
qualification on booster performance before the sustainer is ignited.

All of these booster specifications are included in order to enhance flight safety. They are intended to
help make sure staging is aborted if something odd happens during boost and the flight is not a nominal
flight. The values shown here are just examples. You will need to examine your own simulations prior
to flight and decide what values to use for your flight. Setting these values too tight might result in an
unnecessary abort of sustainer ignition. Setting them too loose does not provide very much confidence
that the flight is progressing properly before igniting a second stage. In the end, a compromise is
necessary and you will have to use your own judgement as to what is best.

= HEM STHGIHG ==
TIMEXLIFTOFF +3.8 =
TIME<LIFTOFF+22.9 =

; Once all these ARMING parameters are set to the values
i
EEEEISE gEgEIﬁT g E you want then select either APPROVE SETTINGS (if none
ALT>1568 ft. AT 5 = were changed) or UPDATE PYRO BOARD if one or more

F AFPPROVE SETTIHGS <€— were changed.

EE S TAGIHG e e Now press the back button (left arrow) to return to the

STAGING settings top level menu screen shown here.
SEFERATION: GO - ‘
MOTOR BRMIHG: GO 91— At this point, the MOTOR ARMING settings should now

bk MOTOR FIRIMG: MO-GO be shown as GO.

A FIRIMS TIME: 3.8 =

Next step is to select the MOTOR FIRING settings and
press the right arrow button.
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7.5.3 Sustainer Motor Firing Criteria

i FIFE SUSTHIHER mMmEsss This screen shows the parameters that can be specified
I $%HE§EHEHSH;+I; " g : to control the firing of the sustainer motor igniter.

TILT<Z28* FORE 2.8 = ) . e
SEEEUELS 17068 .z NOTE: There is actually no real distinction between the

{EEES AL T 99999 £+ parameters that ARM motor firing and the parameters
APFROUE SETTIHGS that FIRE the motor. They are really just two different
sets wherein all the parameters in each set must be true
at the same time in order for the sustainer motor to be
- IRE SUSTHIMNER SEREE fired. The fact one set is called ARMING and one set is

TIMEXEBURMOUT +4.8 = called FIRING is just a convenient naming convention.
TIME<BUEMHOUT+1S.8 =

TILT<28* FOR 2.8 = —I— Once all the sustainer FIRING parameters are set to the

< UELC 1288 1= values you want then select either APPROVE SETTINGS

1EEECALT 29999 FL : -
(if none were changed) or UPDATE PYRO BOARD if one
P AFPROUE SETTIHGS €—— 1 om wers o ores

The tilt parameter shown in the screen above specifies that the flight must be less than 20 degrees away
from vertical when it is time to fire the sustainer motor. This is just an example and you should set the
value as needed for your own flight. The screen above also specifies the tilt must be less than 20
degrees for the previous two seconds. The two second criteria helps make sure the tilt has been low for
a sustained period of time. In other words, the tilt is not changing rapidly because of the rocket
pitching over at a high rate. We would like to make sure we don’t fire the sustainer motor ignitor and
then have the rocket pitch over significantly before the sustainer motor comes up to pressure! Again,
two seconds is just a place holder. You should pick a value that is appropriate for your flight criteria.

Tilt is measured using the GPS as the primary sensor. However, if GPS is not available (for example the
rocket is traveling too fast) then the onboard 3-axis gyro is used instead. There is also an abort limit of
45 degrees that is hardwired into the gyro and cannot be changed. If the 3-axis gyro ever detects
more than 45 degrees of tilt after liftoff, even momentarily, then sustainer motor ignition is locked out
for the rest of the flight. This is a range safety feature designed to prevent a flight that is tumbling out
of control from ever attempting to fire the sustainer just because it rotated back into a more vertical
orientation.

G = T T (e eanaa I B o
Now press the back button (left arrow) to return to the

SEFPARATICON: 1N STAGING settings top level menu screen shown here.

MOTOR AEMIMG: G0
B MOTOR FIRIHMG: B0 < Atthis point, the MOTOR FIRING settings should now be

FIRIMG TIME: 3.8 = shown as GO.

X

Next we turn our attention to the FIRING TIME shown here as 3.0 seconds. It is the time duration that
will be used to fire the sustainer motor igniter pyro channel. It is described in detail in the next section.
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7.5.4 Sustainer Motor Igniter Firing Time

The length of time the sustainer motor igniter pyro channel will fire can be adjusted from 0.5 seconds to
5.0 seconds. This allows some flexibility for using different types of igniters, such as ematches or
nichrome igniters. None of the other pyro channels have adjustable firing times. They are all fixed at
0.5 seconds.

This next screen is a continuation of the sequence described in the previous section. It can also be
reached via:

MAIN MENU = LAUNCH = PYRO SYSTEM = STAGING = SETTINGS

EE STHGIHG e g R

SEFPARERT IO =0
MOTOR REMIMG: GO |~ This shows the sustainer motor igniter will be fired for
MOTOR FIEIMGS G0 4~ 3.0 seconds.
bkFIEIHE TIME: 2.8 =
Position the cursor on FIRING TIME and then press the
center button to enter an edit mode for changing the
firing time.

B S TAGIMHG S R
/ Two blinking “edit bars” will appear above and below a
digit in the firing time number to show which digit will

SEPHREAT IOHM: E1N

Hg¥g§ E?E%HEE EE/ be changed. Press the up and down buttons to
B FIRIMG TIME: . 26 = increment or decrement the digit. Use the left and right
: - buttons to move the edit bars left and right to select
different digits.
Change the firing time to be what you want and then
press the center button to send the change to the pyro
UPDAT IHG board.
FYED BOARD
«-— This screen will appear momentarily to show the pyro
FPLEASE STHHDEY... board firing time is being updated.
|~ This screen appears momentarily once the update has
V - been completed. A few seconds later the display will
UFDATE return to the STAGING screen shown above and will
SUCCESSFUL! show the new firing time that is in effect.

The firing time setting in the pyro board is retained even
if the pyro board is powered off and then back on again.
Just like all the other staging criteria settings.

This completes the process of specifying all the settings that control staging.
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7.6 Arming the Pyro System

mm PYREO SYSTEH eessssees

FYRED BORED: 50
EHTTERIES: GO
DEFLOYMEMT: 150
STHEIMG: =1

B ARM PYROs: HO-GO<E—

EE ARM PYRD s g ann

PYRO SYSTEM ARMELD
debek MO koo o

B ARM PYRO" s <
DISARM CSCEUBX

EE ARM PYRD s g ann

FYREO SYSTEM ARMED
dk VES sokd e

F ARM PYRO® =
DISARM CSCRUB €

Press the back button (left arrow) as needed in order to
return to the PYRO SYSTEM status screen shown here.

Alternatively, you can access this screen by navigating:
MAIN MENU = LAUNCH = PYRO SYSTEM

Move the cursor so it is pointing to ARM PYRO'’s
and then press the right arrow button.

This screen shows the pyro system is not yet armed.

Arming the pyro system is usually done after the rocket
has been put vertical and everyone has backed away to
a safe distance from the launch pad.

To arm the pyro system, move the cursor so it points to
ARM PYROQ'’s and press the right arrow button.

The screen now shows the pyro system is armed.

If it becomes necessary to scrub the launch then you can
disarm the pyro system by pointing the cursor to the
DISARM option and press the right arrow button

Alternatively, another good way to scrub a flight is to send a command to power-off the transmitter.
This is explained in section 19 on page 58. The command to power-off the transmitter will automatically
disarm the pyro board, then power-off the pyro board and then power-off the transmitter itself. The
rocket can then be safely lowered back down to a horizontal orientation.

mm PYREO SYSTEH eessssees

FYREO BOAREDS G0
ERATTERIES: &0
LEPLOYMEHT: G0
STHEIMG: 50
I ARM PYREOT =D GO

mm | HQUNCH STHTUS s=meeee
LAUMCH I5 G0 €
FADIO LIME: GO
FFS STHTUS: 50
PYREO SYSTEM:E GO
FLIGHT DHTH: 150

# ARM LIFTOFF: &0
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Now press the back button (left arrow) to return to the
PYRO SYSTEM status screen shown here.

It shows that all aspects of the pyro system are GO for
launch!

Press the back button (left arrow) again in order to
return to the overall LAUNCH STATUS screen as shown
here.

You will see “LAUNCH IS GO!” after everything has been
setup and Kate (or Lisa) is ready to narrate the launch.
You can now proceed with the actual launch. Make
sure you always check to see “LAUNCH IS GO!”
before you launch the rocket!
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8 Viewing Telemetry Data

EE[AIH MEHL s

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.

LHUHCH Mag &
RECOLEE 12 5EFmM
# TELEMETEY
LHTH LH F
COMMAMDS L PN
e TE| EMETE' So-m——
ALTITUDE: B
VELOCITY: 8 fi-=
DISTAMCE: 47 ft
HE at S2° Eleuig®

TRAM: 11 sat Batt:d49iT
BLAUMCH IS A GO!

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”.

B

Bearing to rocket is North East (NE)

mmmmm TE|_EMETRY

UEL OCT T

LIS . . oA
HE ‘&t 52¢° Elewi@®

TEAM: 11 =at Batt:d49%
BLAUMCH IS A GO!

/ at 52 degrees from true north.

/ Elevation is zero degrees above the horizon.

<_\—Prior to liftoff, this line shows the number of GPS

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

T E | E[ME TR i §
ALTITUDE: &8 1
VELOCITY: @ +t-=
DISTAMCE: 47 ft
HE at S52° Elewig®
FCURE: 13 sat Batt:yEs

BLAUMCH IS A GO €¢—-

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 read

y for liftoff. At this point, you can go ahead and launch the

rocket. The voice (Kate or Lisa) will automatically begin the flight commentary when the system detects

liftoff.

Mx120 Receiver Manual
Rev4.1 Mar. 23,2020

Page 29 of 77



8.1 Telemetry Data during

The TELEMETRY screen shows live downlink information during a flight.

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 inform

ation depending on what is most relevant at the moment. The

TELEMETRY screen can be reached directly from the MAIN MENU.

m TEEMETR' S———a"_
ALTITUDE: 16.541 ft
VELOCITY: 485 fL-=

The five screens shown on this page are some typical
examples of telemetry displays during a flight.

DISTAMCE: 2612 ft
ESE @ 182° Elewirs®
MOTOR BUEM: 4,3z <€—

The top four lines always show altitude, velocity,
distance, bearing and elevation.

Motor burn time

HSCEMT FPHASE CEPS

Telemetry information is being derived from GPS data.

(Shows ACC if from accelerometer.)

ALTITUDE: 13.488 ft

VELOCITY S 99 firs <@
DISTAHMCE: B.92 miles
ESE @ 18e° Elew:y@®
HFOGEE LHS HT 28.3= @
MAX ALT: 13,778 i <€

i T EME TR i —s—"s *— Signal strength. “Five bars” is the maximum signal.

Now descending at 99 feet/sec just after apogee

— Time to apogee
— Maximum altitude

i T EME TR i —s—"s
ALTITURE: 2288 Ft
WELOCITYS —93 ft-s <
DISTAHMCE: 1.35 miles
SE at 129% Elewidsa®
DRIFT:SSE @ &5 ftos 6
DROGUE DEPLOYED €

Vertical descent rate on drogue

Drift rate (ground speed) on drogue
Drogue chute deployment is confirmed

Directions (such as west, east, SE, SSW, NNE and so on)

W TE| EMETEY m——m——

l1 ;
SE 45t 143-3%

DEIFT:SE at 15 fto=s
MAIM CHUTE DEFLOYED <

— are with respect to true north.

|_— Bearing to rocket is 143 degrees from true north.

«li— Drift rate (ground speed) on main parachute

Main parachute deployment is confirmed

HLTITUDE:
WELOCTITY
DISTAMCE: 2,26 miles
=SB at 142° Eleuwii
FLIGHT TIME Z:Z238.8 44
FUIEL FLIGHT REESULTS

B ft
A ft-=

T EME TR im0 <

Loss of signal (LOS) usually occurs at landing.
Total flight time in minutes and seconds.
After the flight, the last line changes into a link to the

flight results. Position the cursor on it and press the
right arrow button to see the results.

L~
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8.2 Flight Results

The flight results screens 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. The example flight results shown below are from a single stage flight. See
section 8.3 on page 33 for an example of flight results from a two stage flight.

W FIGHT RESULTS mLos

MAX ALT: 13: 778 fi
MA= VEL: 1223 fir=
MAH ACCY 18,25 5

B MORE RESULTS <

L IGHT RESULT: mmLos
MAX ALT: 13778 1
MAH ACCE 18,25 5
MORE RESULTS

L IGHT RESULT: mmLos
MR ALT: 13.778 fL
MAX ACC: 18.25 &
MORE RESULTS

mmFLIGHT RESULTS mmLos=
MR- ALT: 13778 i
b oMAE UEL: 1223 fLo=<
MAH ACCE 18,25 5

MORE RESULTS

mm L IGHT RESULT- mmLos
MR ALT: 135.778 L
MAH ACCE 18,25 5

MORE RESULTS

Mx120 Receiver Manual
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Maximum altitude, maximum velocity and maximum
acceleration are listed on the first results page.

There are at least seven screens of flight results. Scroll
through them by pointing the cursor at MORE RESULTS
and then use the right arrow button. Scroll backwards
using the left arrow button.

B FEX LEL: 1.117 PMachkh < The units for any data can be changed by positioning the

cursor to point to the data and then press the right
arrow button or center button. For example, maximum
velocity is shown here as 1.117 Mach. It can also be
displayed in feet/sec, mph, kph or m/s.

I FH= LEL: 833.9 mpl <€—— Maximum velocity now displayed in miles per hour.

Maximum velocity now displayed in feet per second.

I MAX LEL: 372,52 ms= €— Maximum velocity now displayed in meters per second.
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s MOTOR EESULTS w0z
BURM TIME: 4.3=
BO HLT: 2847 +t
BO WEL: 1.117 Mach

# MORE RESULTS

W HFOGEE EVEMT e o=

DEFLOYED B.2=s LHTE

ALTITUDE: 13:.778 i

VERT VEL: B fi-=

HORZ UEL: 144 fit-=
# MORE RESULTS

= MEIN PARACHUTE mmLos=
DEFLOYMEMT EUEMT

ALTITUDE: 16838 ft
VERT VEL:-29 fir=

B MORE RESULTS

mm DESCENT RHTES mmmLO=
DEOGUES 182 ft-=
MAIH: S8 ftes
LAHDED: 32 fi-=

# MORE RESULTS

W ELIGHT TIMES SO

TO AFOGEE: 28.3=

OW DROGUE: 2:87.8

O MHIM: a0 BE

TOTHL TIME: 3F:28.8
# MORE RESULTS

| AHDIMNG SITE o=

LAMDEDR AT 32 ft-o=s

DISTAMCE: 2.26 miles
BEARIMG: SE at 142°
BMLAT MW 43% 57.8139°
LOM W 11le® 18,8727
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Scroll through the results pages by pointing the cursor at
line labeled MORE RESULTS and then press the right
arrow button.

The MOTOR RESULTS page shows burn time and burn-
out altitude and burn-out velocity.

The APOGEE EVENT page shows how early or late the
apogee deployment charge fired. It also shows the
altitude, vertical velocity and horizontal velocity when
the deployment charge fired. Vertical velocity will be
positive if the rocket was ascending and negative if the
rocket was descending.

The MAIN PARACHUTE page shows the altitude and
vertical velocity when the main parachute deployment
charge fired. Vertical velocity will be negative since the
rocket was descending.

The DESCENT RATES page shows the descent rate on
drogue parachute, main parachute and at landing.

The FLIGHT TIMES page shows elapsed time for various
flight events. The times are displayed in seconds or as
Minutes : Seconds. Total Time is the total flight time
from liftoff to touchdown.

The LANDING SITE page is the last of the results pages.
It shows all the information related to the landing site
and how far it was from the receiver when touchdown
occurred. The GPS coordinates can be viewed in
different formats by pressing the right arrow button.
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8.3 Flight Results for a two-stage flight

The flight results shown on the previous pages are for a single stage flight. If the flight has two stages
and/or if the pyro board was used to sequence flight operations then there will be more screens to view
for the FLIGHT RESULTS. Some examples are shown below. The FLIGHT RESULTS screens 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.

mm L IGHT RESULT- mmLos
MAW ALT: 36828 fL
MAx VEL: 1.788 Mach
MRS RCC: 2,54 5

F MORE RESULTS <€

EE BEOOSTER S | 0=

BURM TIME: &.2Z2=

MR ACCEL: 2.54 &

BO ALT: 4454 't

BO OUVEL: 1,195 Mach<
I MORE RESULTS

W ST T e ) ————————mws ‘L O =
DELAY TIME:4.8=
BURH TIME: ¥.8=s
MAX ACCEL: .61 5

MORE RESULTS

B MORE SUSTAIHER IWFO<€—

SUSTHIMER IGHITION
ALTITUDE: 23858
VELOCITY: 8,729 Mach

SUSTHIMERE EBURM OUT
ALTITUDE: 18.132 ft
BUELOCITY: 1.&685 Mach

s SLUSTRINER 5 L O =

DELAY TIME:4.8=s

BURM TIME: ¥.8=

MR ACCEL: &.61 G

MORE SUSTHIMER IMFO
I MORE RESULTS
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Maximum altitude, maximum velocity and maximum
acceleration are listed on the first results page.

There are a total of 18 screens of flight results. Scroll
through them by pointing the cursor at MORE RESULTS
and then use the right arrow button. Scroll backwards
using the left arrow button.

This is the BOOSTER flight results screen.

The units for any data can be changed by positioning the
cursor to point to the data and then press the right
arrow button or center button. For example, maximum
velocity is shown here as 1.195 Mach. It can also be
displayed in feet/sec, mph, kph or m/s.

This is the SUSTAINER flight results screen.

The SUSTAINER results screen has a link that takes you
to more details about sustainer ignition and burn-out. It
will show this type of information.

Now press the back button (left arrow) to return to the
SUSTAINER summary screen as shown below.

== Select MORE RESULTS to move on to the next screen of
flight results.
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RO RESULTS .o

F DEFLOYMENT <
HEMIMG CRITEEIA
SEFPARATION CHAREGE
SUSTHIMEE MOTOR
MORE RESULTS

mm DEFLOY RESULTS mmLO=
LAST UFPDHTE 3:568.2
AFOGEE FEI: FIEED
AFOGEE SEC: FIEED
MAIM FEI:

MAIH SEC:

FIRED J_
FIRED
B MORE DETHILS €

mmLEPLOY RESULTS: mmLOs /

LH=T UFDHTE 4% 168.68 /

AFOGEE DEFLOY BY GRS
HT 32,5253 FEET

MAIM DEFLOYED BY GFS
AT 1921 FEET

mm PYRED RESULTS s o=
LEFLOYMEMT
SEFHRATION CHHEGE

SUSTAHIMERE MOTOR
MORE RESULTS

b AREMIMNG CRITEEIH4——|—

W HEMIMG CRITERIA LO=

HCTUAL  SFEC
HLT:  28s9 >1588
LIEL: A5 PR fios
HCC: H2.2 0.8 Gs

mm PYRED RESULTS 0

DEPLOYMEMT
ARMIMG CEITEEIA
B SEPARATION CHARGE <€
SUSTAIMEE MOTOR
MORE RESULTS
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If a Multitronix Pyro Board was used on the flight then
this screen will appear and allow you to select which
type of pyro board flight result information you would
like to see.

Start by selecting the DEPLOYMENT information.

The DEPLOY RESULTS screen shows which if any of the
deployment charges were fired.

More deployment details can be seen by clicking here.

This screen shows that both the apogee and main
parachute deployments were triggered by the GPS and
at what altitudes.

Had GPS not been available then it would show which
other sensor was used instead and at what altitude.

ACC = Accelerometer

BARO = Barometric pressure sensor

TIMER = Apogee deployment timer

MANUAL = Manual command initiated deployment

Press the back button twice to return to the PYRO
RESULTS screen shown here.

Now select ARMING CRITERIA to see if the sustainer
motor arming criteria was met during the flight. If the
sustainer motor did not fire then this is a good place to
look to try and understand why it did not fire.

The ARMING CRITERIA screen shows the arming criteria
that was specified by the user and the actual values that
occurred during flight. (See arming criteria in section
7.5.2 on page 25.) If the sustainer motor was not fired
then it might be because the flight did not meet the
specified values.

Now press the back button to return to this PYRO
RESULTS screen.

Now select SEPARATION CHARGE to see flight results
for the firing of the separation charge.
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W SEFARAT TON S--—— =

FIRED AT T+3.17 =
ALTITURE: &858l 't
VELOCITY: 18835 ft-=
GFS TILT: 15.8°
EYRO TILT: le,8°

RO RESULTS .o

DEFLOYMEMT
ARMIMG CEITEEIA
SEPHREATION CHHEGE
B SUSTAIMER MOTOR <
MORE RESULTS

s SLUSTRINER 5 L O =

FIRED AT T+18.17 =
ALTITUDE: 2428 i
VELOCITY: 832 ft-=
GFS TILT: le.4®
EYREO TILT: 17.4°

mm PYRED RESULTS 0

LEFLOYMEMT
HEMIMG CRITEEIA
SEFHRATION CHHEGE
SUSTHIMEE MOTOR

F MORE RESULTS <

W HFOGEE EVEMT e o=

DEFLOYED B.1=s LHTE

HLTITUDE: Ze.828 i

VERT VEL: 1 ft-=

HORZ UEL: 245 ft-=
# MORE RESULTS

= MEIN PARACHUTE mmLos=
DEFLOYMEMT EUEMT

ALTITUDE: 2A13 ft
VERT VEL:-114 fL-=

B MORE RESULTS
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This screen details the separation charge firing. It
includes the altitude, velocity and tilt that were present
when the charge was fired.

Now press the back button to return to this PYRO
RESULTS screen.

Select SUSTAINER MOTOR to see the flight results for
the firing of the sustainer motor.

This screen details the sustainer motor firing. It includes
the altitude, velocity and tilt that were present when the
sustainer motor igniter was fired.

Now press the back button to return to this PYRO
RESULTS screen.

Select MORE RESULTS to go on and review more flight
results now that we have finished with all the screens
directly related to the pyro board.

The APOGEE EVENT screen shows how early or late the
apogee deployment charge fired. It also shows the
altitude, vertical velocity and horizontal velocity when
the deployment charge fired. Vertical velocity will be
positive if the rocket was ascending and negative if the
rocket was descending.

The MAIN PARACHUTE screen shows the altitude and
vertical velocity when the main parachute deployment
charge fired. Vertical velocity will be negative since the
rocket was descending.
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W DESCENT ERTES m=mmLO=
DEOGUES 181 ft-=
MAIH: 23 ftos
LAHDED: 24 fi-=

# MORE RESULTS

W ELIGHT TIMES SO

TO AFOGEE: 48.3=

oM DEOGUE:  3:i51.8

O MAIH: 1021.4

TOTHL TIME: &iB8.7
# MORE RESULTS

| AHDIMNG SITE o=

LAMDEDR AT 24 ft-=

DISTAMCE: 2.42 miles
BEARIMG: HHW @ 3332
BLAT MW 43% 41, 23287
LOM W 11le® 21.83757

Mx120 Receiver Manual
Rev4.1 Mar. 23,2020

The DESCENT RATES screen shows the descent rate on
drogue parachute, main parachute and at landing.

The FLIGHT TIMES page shows elapsed time for various
flight events. The times are displayed in seconds or as
Minutes : Seconds. Total Time is the total flight time
from liftoff to touchdown.

The LANDING SITE page is the last of the results pages.
It shows all the information related to the landing site
and how far it was from the receiver when touchdown
occurred. The GPS coordinates can be viewed in
different formats by pressing the right arrow button.
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9 Recovery

EEAIH MEHL —) o

LAUHCH Mag ¥
g

DETE Mo Link

COMMAMDS o Tl 79

dkkk REMIMNDER sk

LOCHTOR DIRECTIOMS
ARE OMLY RACCUEATE
WHEH YOU ARE MOUIHG.

The location of the rocket is displayed =—— =

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

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 direction to the rocket that is shown
on 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 must be held with
the antenna pointing in the direction of travel.

0 T OO i —— L O =

G0 LEFT &8%

DISTARMCE
1.11 miles

# HAUIGATION THRGET

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 | QCHTOR e O

GO LEFT 6324

= $ LISTAMCE
1.11 mile=

B HAVIGATION THREGET

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. The distance to the
rocket is always valid even while you are stationary.

To recover the rocket, it is a simple matter of walking or driving in a direction
that causes the “blip” to be straight ahead. This is when it is at the tip of the

arrow on the “radar screen”.
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i O TR -—_— =

G0 LEFT &ao

% LISTAMCE
1.11 mile=

b MOUIGATION TARSET < |

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

i O TR -—_— =

HAUIGATION THARGET <
IS LAMDIMG SITE

B UIEL COORDIMATES <€
WIELW LAST PHCEET
CHAMGE MAL TARGET

|__— After a flight, the navigation target will automatically be
set to the landing site.

The landing site coordinates can be viewed by pointing
the cursor to VIEW COORDINATES and then pressing the
right arrow button. This will open the LANDING SITE

page shown below.

| AHDIMNG SITE o=

LAMDEDR AT 32 fto= 4
DISTAMCE: 2.26 miles
BEARIMG: SE at 142°
FLAT H 43 E7. 81597 41
LOM W 11le® 18,8727

L~

| AHDIMNG SITE o=

LAMDED HT 32 ft-=

DISTAHMCE: 2,26 miles
BEARIMG: SE at 142°
BLAT M 43% 577 487 o
LOM W 11le® 137 527

W AHDING STTE SO

LAMDED HT 32 ft-=
DISTAHMCE: 2,26 miles
BEHRIMGE: SE at 142°
FLAT M 435, 630263568%

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

GPS 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.

Degrees, minutes and seconds are another format choice.

Decimal degrees are yet another format choice.

LOM W 116.351454459°
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9.1 Change Navigation Target

e | JCATOR m— o
HAWIGHTION TARGET
IS LAMDIMG SITE
UTEL COOREDIMATES

B CHAMGE HAL TRARGET

/ There are several different navigation targets that can

UIEL LAST PACKET A/ be selected. To select a different one, point the cursor

to CHANGE NAV TARGET and press the right arrow
button. This will open the SELECT TARGET menu shown

below.

W SELECT TRARGET Lo

FRECHLL H FLIGHT
LAST DOWHLIME PRCEET
EATEAFOLATE LAMDIMG
EMTER COORDIMATES

_— To recall a previous flight and then use the locator to

LAHDIHNG SITE / navigate to it, point the cursor to RECALL A FLIGHT and

press the right arrow button.

This allows the receiver to be turned off after a flight
and yet still be used later on to go get the rocket.

mmSE| ECT TARGET mmmLo=

LAEMDIMG SITE

FECALL A FLIGHT
FLAST DOLMLINE PHCEET
EATEAFOLATE LAMDIMG
EMTER COORDIMATES

Select LAST DOWNLINK PACKET to navigate to the
/ location contained in the last downlink packet that was
received from the rocket. This is useful if the downlink
was lost before landing occurred and consequently, the
landing site was never determined. The locator will
automatically select this mode if that happens but it can
also be selected manually if necessary.

mmSE| ECT TARGET mmmLo=

LAMDIMG SITE

RECHLL H FLIGHT

LAST DOWHLIME PRCEET
FERTRAFOLATE LAMDIMG<
EMTER COORDIMATES

If the downlink is lost before landing then the locator
can be used to extrapolate a projected landing site
based on the last known GPS coordinates along with
altitude, descent rate and drift rate.

— Select EXTRAPOLATE LANDING to set the locator
navigation target to be the extrapolated landing site.

W SELECT TRARGET Lo

LAMDIMG SITE

RECHLL H FLIGHT

LAST DOWHLIME PRCEET
EATEHFOLHTE LAMDIRNG
BEMTER COORDIHATES <€

— You can also directly enter target GPS coordinates for

the locator. Select ENTER COORDINATES to do so.
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This can be handy if you want to use the locator to go
find a different rocket when the GPS coordinates for it
are already known. Or if you just want to navigate to
some specific location.
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The first time you access the ENTER COORDINATES

" ENTER COORD me—m_"0cc screen it will default the GPS coordinates to your
B LAT H  43° 39 3517 present location. You can then change those
LOM LI 116" 28,5431 coordinates by pointing the cursor to them and pressing
the right arrow button. That will enter an edit mode

SET AS HAY TARGET where by you can adjust each digit up or down until they
CHAMGE FORMAT are all at the values you want. Then press the center

button to exit the edit mode.

i EHTER COORD s L. O In edit mode, two small edit bars will be blinking above

and below a digit. They indicate which digit will be

B LHT H E " 3512; changed by pressing the up or down arrow buttons.

LOM W 116% 28,3431 The edit bars can be moved right or left by pressing the

right or left arrow buttons. This scheme allows you to

SET HZ HHY THRGET adjust each digit as needed. The “N” and “W”
CHAMGE FOEMAT

indicators can also be changed by moving the edit bars
to them. Press the center button to exit the edit mode.

mm EHTER COORD —C

B LAT M 43" 39, 32127
LOM L 11e® 268,5431°

SET AS HMAL TARSET <€——— Point the cursor to SET AS NAV TARGET and press the
CHAMGE FORMAT right arrow button when you are ready to activate the
values you entered.

Select CHANGE FORMAT if you want to enter the GPS
coordinates in a format different from the one currently
being displayed. For example, if you want to enter
degrees, minutes and seconds.

TIP: Entering coordinates can also be used to practice using the locator. You can set the coordinates to
your current location and then walk around while viewing the main locator screen to learn how it works.
It should be very intuitive to use and this is an easy way to try it out.

Mx120 Receiver Manual Page 40 of 77
Rev4.1 Mar. 23,2020



10 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 start a
simulation. This is done on the COMMANDS #2 screen which is reached by selecting:

MAIN MENU = COMMANDS = NEXT MENU

= MHIN MEHU REREE To run a simulation, start at the MAIN MENU and

/ position the cursor at COMMANDS. Then press the right

LAUMNCH
FECOUER arrow button to enter the COMMANDS menu. Then
TELEMETEY select NEXT MENU to see the COMMANDS #2 screen.
CHTA

B COMMAMDS

W COMMANDS #2 -———.

SYSTEM CHECES
LISARM-SCEUE LAUMNCH
USE MAF MODRE IS OFF

B SIMULATE A FLIGHT €——— Position the cursor at SSIMULATE A FLIGHT and press the
right arrow button.

This is the COMMANDS #2 screen.

W COMMANDS ) - You will be asked to confirm that you really intended to
start a simulation. This is done to prevent accidently
=HSTEM CHECES

starting one while navigating around in the menus. To
Béaﬂﬁgggﬁggg IEEUEEE confirm the simulation, press the up or down button to

change the blinking NO to a YES and then press the
B ARE WOU SURE? YEE « center button to enter it. The simulation will then begin

and the voice (Kate or Lisa) will start speaking.

When the simulation begins, the display will automatically jump to the TELEMETRY screen and the voice
(Kate or Lisa) 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 single stage
flight in the 8000-15,000 foot range using dual deploy with main parachute deployment occurring at
about 2000 feet. Alternatively, it can be a two stage flight in the 30,000-50,000 foot range.

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 will need to 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 Flight Data Analyzer software. Flight data can also be downloaded from the receiver using the
same Flight Data Analyzer software. Simulated flights can be very useful as a training exercise for a
new user in order to learn to use the equipment and the software before an actual flight.

10.1 Transmit Power for Simulated Launches

A simulated launch can be used to test out the TelemetryPro system and to see if there are any
compatibility issues with other onboard electronics. However, the transmit power used during a
simulation is normally just 100mW. This helps avoid overloading the receiver when it is in close
proximity to the transmitter. If desired, the transmit power can be increased by accessing the
TRANSMIT POWER menu. It allows simulations to be done with the transmitter running at 100mW,
500mW or 1W. See section 22 on page 70 for details about the TRANSMIT POWER menu.

NOTE: If a simulated launch is run at a high power setting, then it may be necessary to place the
receiver a good distance away from the transmitter in order to avoid overloading the receiver with too
much signal strength.  Alternatively, if the simulation is run indoors, then placing the receiver a few
rooms away from the transmitter might be adequate. In either case, make sure the receiver antenna is
pointed away from the transmitter in order to help reduce the signal strength.
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11 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. Connecting the
receiver to a launch PA system will allow everyone at the launch to hear what is happening in real time.

11.1 Settings #1 Menu

The SETTINGS #1 menu is accessed by selecting:

W SETTIHGS )] —

B LIOLLUME: 2B
BRACELIGHT: 8x
COMTRAST:  32%
SELECT UHITS
HEXT MEML <

MAIN MENU = COMMANDS = SETTINGS

. The Kate (or LISA) audio volume can be adjusted here.
The volume setting is retained even if the receiver is
power cycled.

Select NEXT MENU to view the SETTINGS #2 menu.

11.2 Settings #2 Menu

The SETTINGS #2 screen contains more audio settings.

mm SETTIMNGS #2 mmmmmmiO=

# MUTE SFEHKEE: RO
L MODE: OFF €@—e
SET OLMEE

HEXT MEMLU

/ Mute the built-in speaker. This only mutes the speaker.
Voice audio (Kate or Lisa) will continue to be output on
the audio output jack.

[ VOX is for Voice Operated Transmission. When it is
turned-on, a special audio tone will precede the voice.
This allows the audio output jack to be connected to a

11.3 Kate Menu

walkie-talkie so that the audio can be transmitted. The
audio tone will trigger the walkie-talkie to begin
transmitting and then Kate or Lisa will speak.

The KATE (or LISA) menu is accessed by selecting:
MAIN MENU = COMMANDS => KATE (or LISA)

EE= A TE e | O

b SHUTUR KATE! 4 |

UOLUME: 28% <€—

Silence Kate (or Lisa). The speaker and the audio output
jack will both be muted.

FREOGEHMMED FHEASES <
REFLAY LHAUNMCH AULIO

Sets the Kate (or LISA) audio volume.

[~ Links to a menu that provides a selection of Kate or Lisa
audio phrases that can be played on demand.

~
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\ Replay the Kate or Lisa audio from a previous flight. See
section 12 on page 44 for more details.
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12 Replay Kate or Lisa Audio

The USA version of the receiver has a voice named Kate.

The Australian version has a different voice

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

m LATA MEHL #1 o=

FLIGHT RESULTS
LHMDIMG SITE
FECALL DHTH

F REFLAY AULIO
HEST MEMLU

To replay the recorded flight audio, start at the MAIN
MENU and select DATA. This will bring up the DATA
MENU #1 screen shown here.

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

W FEEFLAY ALID T S-—— o=

i HAME: FIREEBIRD
Mag ¥ HT 1:2%9m

FLAY BCTUAL SPEED
FLAY AT FASTEE REATE

RELC: {72 < 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.

. REFLAY ALUDTO) -0
REC: 1~
HAME:

# PLAY ACTUAL SPEED
FLAY AT FHSTER ERTE

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.

EE PLAY MG e———— | O

MAME: FIREBIRD €
L

 FPAUSE
=k IF AHERD 1% SEC
sk IF BHCE 15 SEC
STOF

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

1<@&— 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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13 Recall Flight Results

m LATA MEHL #1 o=

FLIGHT REESULTS
LAMDIMG SITE

# RECALL DHTH
FEFLAY HULRIO
HEST MEMLU

mm L IGHT DATH ——0

F HAME: FIREBIRD
Mag ¥ AT 1i2%m

RECALL FLIGHT DRTH
DELETE FLIGHT DRTH

B IGHT DHTH msmm o
REC: 12
HAME: FIREBIRD
Mag ¥ HT 1:2%9m

B RECALL FLIGHT DATA €
DELETE FLIGHT DRTH

mm RESULTS 4] s Oc
MAME: FIREBIRD <€
MA= ALT: 11.818 i
MAX VEL: B.9:8 Mach
MAE RCCEL: V.91 G7=
LAMDED HT 23 +t-=

B MORE RESULTS <

mm RESULTS 4] s Oc
HAME: FIREEIRED
MA= ALT: 11.818 i
I MR UEL: 1852 fLss <€
MAE RCCEL: V.91 G7=
LAMDED HT 23 +t-=
MORE RESULTS

B IGHT DHTH msmm o
REC: 12
HAME: FIREBIRD
Mag ¥ HT 1:2%9m

0 RECALL FLIGHT DATH

# DELETE FLIGHT DHTH
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The receiver can save and recall the flight results from
four flights. To recall the flight results, start at the
MAIN MENU and select DATA. This will bring up the
DATA MENU #1 screen shown here.

[~ Point the cursor at RECALL DATA and press the right

arrow button to view the FLIGHT DATA screen.

FELC: 1 <2 < Flight data recording 1 of 2 is being displayed here.

— This flight data is from a flight named “FIREBIRD” that

occurred on May 7 at 1:29pm.

A different set of flight data can be selected by pointing
the cursor at NAME and pressing the right arrow button.

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

The flight results for FIREBIRD are being shown.

Scroll through more pages of flight results by pointing
the cursor to MORE RESULTS and pressing the right
arrow button.

The units for any of the results can be changed by
pointing the cursor to the result and then pressing the
right arrow button. For example, maximum velocity
was changed to be shown here in feet/second.

Flight data can be deleted by pointing the cursor to the
DELETE FLIGHT DATA line and pressing the right arrow
button. BEWARE: Deleting a set of flight data will
delete the Kate or Lisa audio for that flight too! The
entire recorded flight and all the audio will be
permanently deleted. The receiver will ask you to
confirm that you are sure when you select delete.
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14 Downloading Flight Data

The Flight Data Analyzer software program can be used to read the data from the receiver. The receiver
saves flight data and voice audio (Kate or Lisa) 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
until just after touchdown.

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, Win8 and Win10 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:

Y CI°EAC

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

Read Flas Mo device connected

lo flight data loaded

Before you can connect to the receiver, you
must let the operating system install the
appropriate drivers. See section 14.1 on page
47 for details.
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14.1 Installing USB Drivers

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 {_) Searching Windows Update... Searching for the

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

Skip obtaining driver scftware from Windows Update

First driver installed
okay.

Installing device driver software

USB Serial Converter { Ready to use
USB Serial Port §_J Searching Windows Update...
Searching for the

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

Both drivers installed
and ready for use.

Your device is ready to use €

USB Serial Converter «/ Ready to use
USB 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 Dia No flight data loaded.

Now press the Read Flash button to download flight data. (It is labeled as a Read Data button on newer
versions of the software.) 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.

This window shows that the receiver has saved
data from two flights.

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

SPITFIRE Select the flight data you want to download by
AT DT T clicking the corresponding Select button.

The receiver can save data from a maximum of
four flights.
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Another window will open 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...

L 1

Please fill out the flight card belows 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.
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After you click Done on the window with the flight card information, the program will begin processing
the raw fight data and constructing a set of graphs. This typically takes about 15 seconds but may take a
little longer depending on the speed of your computer. Once the graphs are ready, a graph menu
window will open that looks like the one below. It shows some of the graphs that are available. To view
a larger version of an individual graph, click the View button below it.

Altitude AGL in feet

ST T
Click the View button

below each graph to
open a new window
showing a larger version
of the graph.

Vertical Velocity in feet/sec 3D Velocity in Mach

100 100 150

Acceleration in G's -- Boost Phase
T L T 1

Ac:gleratiun iI'.I G's - Fu!l Flight ,

&5khc~hmm

d T
6|
4l
2|
0
.
=
-6 L
-8 i

100

Ground Speed and Heading

MEEENEEE puwannan

All of the graphs available in this menu are automatically included into the PDF fight summary report
document. That document can be viewed by clicking the PDF icon on the main window tool bar.
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Once the flight data has been processed, the program will automatically show a text window alongside
the graph menu window. The text window gives a summary of the flight and the key events that
occurred during the flight. An example is shown below. Use the scroll bar on the right side to see all of
the text.

Launch date: Sun Apr 12 2015
Launch site: Maryland
Flyer's name: Rocketman Jones
Rocket name: Dark Energy
Motor: Nzz00

Expected alt: 10000 feet Use this scroll bar to
Dual deploy: Yes, main parachute set at 1000 feet VieW the rest Of the

Comments: Perfect flight! text in the ﬂight
summary window.

Max GPS5 altitude: 10244 feet AGL
Max Acc altitude: 10145 feet AGL

Max GPS welocity: 891 feet/sec 607.5 mph 0.805 Mach
Max Acc welocity: g§77 feet/sec 598.0 mph 0.792 Mach

Max Acceleration: 6.4 G's 206.7 feet/sec/sec
Motor burn time: 5.2 sec

Burnout altitude: 2340 feet AGL
Burnout welocity: 874 feet/sec 0.785% Mach

Ground speed at apogee: 17 feet/sec 11.6 mph
Heading at apogee: 357° from true north

Distance to apogee: 643 feet 0.12 miles
Bearing to apogee: 343° from true north

Descent rate on drogue: 75 feet/sec 51.3 mph
Descent rate on main: 15 feet/sec 10.0 mph
Touch down wvelocity: 14 feet/sec 9.5 mph

Main Parachute Deployment Ewvent
Deployed: 149.0 sec after liftoff
Rlcitude: 952 feet AGL

Vert wel: -72 feet/sec

Time to max velocity:

All of the information shown in this flight summary window is also included into the PDF fight summary
report document. That document can be viewed by clicking the PDF icon on the main window tool bar.

Mx120 Receiver Manual Page 51 of 77
Rev4.1 Mar. 23,2020



It is a good idea to save all of the flight data. To do so, locate the main Flight Data Analyzer window and
press the Save Data button.

Disconnect Connected to a receiver: Mx120A0208

Read Flash Read flight data from flash memory.

Save flight data, analysis, Google Earth, audio 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 six data files generated by this software:

1. FlightData.bin Raw binary Flight Data file.

2. Analysis.pdf Document (pdf) that contains a summary and all of the graphs.

3. GoogleEarth.kml Google Earth flight trajectory file.

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

6. Audio.wav An audio wave file containing the Kate or Lisa audio sound track.

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 individual files as desired.

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

Click on this play

Disconneﬂ Connected to a receiver: Mx12040208 button to listen to
audio commentary

Read Fla _] Read flight data from flash memory. by Kate or Lisa for
the flight.

Save Dat j Save flight data, analysis, Google Earth, audio and spreadsheet files.

Click on the Excel icon to see a 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.
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15 Send Menu and Support/Help Feature

There is another menu on the toolbar that is worth special mention here. It is 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.

Your Name:
Your Email:
Subject:

Message:

Message Type
Submitting flight data

D General comments or questions

[] Meed technical support [ help

[7] Reporting a bug Use thigform to send comments, ask questions,
get tgChnical support, submit bug reports, or for
[T other ji Sending 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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16 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. See section 14.1 on page 47 about installing the USB drivers. 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.

This COMMANDS #2 menu is accessed by selecting
B COMMANDS 42 —— 0 MAIN MENU = COMMANDS => NEXT MENU

SYSTEM CHECES
LISARM-SCRELUE LHUHEHRJ— Point the cursor to USB MAP MODE IS OFF and then
B USE MAF MODE IS OF press the right arrow button to turn on map mode. The

SIMULATE A FLIGHT d.lsplay will be updateq to |_nd|cate itis on. Pressing the
right arrow button again will turn map mode off.

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

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

Import Realtime

Google Earth has a feature that allows it to accept real
time GPS data.  Enable this feature by selecting the
tools drop down menu from the menu bar and clicking
on GPS. This will open a new window like that shown to Track point import fmit: 3 |2

Select protocol: @ NMEA
Garmin PVT

the right. Polinginterval (secs): 1[5

Set the parameters in the window as follows: 7] Automatically follow 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. I
Now press the Start button to have Google Earth show 7
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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17 Data Menu

The DATA menu consists of three screens that provide access to various types of data and other system

information. It is accessed directly from

il PH I MERL e =

LAUHCH

$EEEUEE B 27am
b DOTH Mo Link

COMMAMDS o Tl 79

17.1 Data Menu #1

. DATH MEHL #1765
FLIGHT RESULT
LAND THG SITE/

<

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 screen will be DATA MENU #1. You can scroll
through all the data menu screens by selecting the NEXT
MENU link on each screen.

View flight results such as max altitude, max velocity,
and a lot of other data from the most recent 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.

/

—— Recall the data from a previous flight. This data will also

RECALL D[DATA<4—

REFLAY HUDI D\

B HE=T MEMU

17.2 Data Menu #2

be used by the recovery locator so that it is possible to
go find a rocket from a flight that has been saved.

~ Replay the Kate or Lisa audio from a previous flight.

View the most recent GPS coordinates and altitude

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

m DATA MEMU #z—xwé

ROCEET LOCAT IO
YOURE LOCHTION

REUERET TO LIVE DHATH
# MERT MEHU

&

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

L~

REVERT TO LIVE DATA is used in a situation where you
recalled a flight but now want to switch back to using
live telemetry data instead. In other words, you want
to “cancel” the recall. This does not delete any flight

17.3 Data Menu #3

data. It just resumes using live telemetry data rather
than recalled flight data.

View system operating information such as battery

S~

m DATA MEHLU #379{

B SHYSTEM STHTUS
VERSION IHFORMATIOHN

SELECT UMITS @——_|

/

voltages, temperatures, transmit power in watts and
received signal strength in dBm.

View hardware and firmware version information for
both the transmitter and the receiver.

[ SELECT UNITS links to a menu that allows preferred

units to be selected for altitude, velocity, distance and

Mx120 Receiver Manual
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acceleration. This is only available with the Lisa voice. It
does not exist for Kate.
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18 Commands Menu

The COMMANDS menu consists of two screens with various commands that can be sent. It is accessed

directly from the MAIN MENU.

il PH I MERL e =

LHUHCH
RECOUER
TELEMETREY
DHTH

I COMMAMDS

L~

18.1 Commands #1 Menu

TREANSMITTER

m COMMANDS #1 =]
KATE /

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 screens by
selecting the NEXT MENU link on each screen.

_— KATE commands menu. See section 11.3 on page 43.

PYRO SYSTEM€—

SETTIMGS \
I HEXT MEMLU

\

18.2 Commands #2 Menu

i COMMANDS e ——-——— s

B SYSTEM CHECES
LISHREM-SCREUE LAUMNCH
UsE MAF MODE IS OFF

SIMULATE A FLI EHTK

TRANSMITTER commands menu.
See section 19 on page 58.

PYRO SYSTEM commands menu.
See section 20 on page 59.

SETTINGS menu.
See section 21 on page 67.

Select NEXT MENU to see the COMMANDS #2 screen.

SYSTEM CHECKS will show some diagnostic information
_— g
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about the system. See section 18.3 on page 57.

DISARM/SCRUB LAUNCH is a convenient way to disarm
the system if it becomes necessary to scrub the launch
after the system has already been armed.

USB MAP MODE configures the receiver to emit GPS
fixes in real time out the USB interface. See section 16
on page 54 for more details.

SIMULATE A FLIGHT commands the system to perform a
complete flight simulation. This is useful for practice at
using the system and as a test of the whole system. See
section 10 on page 41 for more details.
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18.3 System Checks Menu

The SYSTEM CHECKS menu shown below is accessed via:
MAIN MENU = COMMANDS = NEXT MENU = SYSTEM CHECKS

EE SVYSTEM CHECKS ssmesm NOTE: More items will be added to this menu in future

firmware updates.
F BARD SEMSOR €|
[~ Select BARO SENSOR to bring up a screen that shows

the raw readings from the barometric pressure sensor.

W EORD SEHSOF s The BARO SENSOR screen shows the raw readings from
the barometric pressure sensor on the Mx150
FFSE 2RAE T psL transmitter. For easy reference, the GPS altitude in
BRRDO: 2143 £L MEL feet above mean sea level (MSL) is also displayed.
FEESZ: 237V2l Pa
TEMP: =21%F« The temperature shown here is the actual temperature
of the Mx150 transmitter board and in close proximity

to the microprocessor. The microprocessor generates a
little heat so the temperature will tend to read about
10-20 degrees higher than the ambient temperature. It
is nonetheless an accurate reading of the PC board
temperature.

NOTE: The altitude reported by the GPS and the altitude derived from the barometric sensor should be
relatively close but will not match exactly because barometric pressure depends on weather conditions.
In the example shown above, the GPS is reporting 2638 feet. The baro sensor is reporting 2143 feet.
The difference is 495 feet. This is not unusual.

Although the absolute reading for ground level from the baro sensor is subject to errors due to weather,
the relative readings are still very accurate. In other words, deploying the main parachute at 1000 feet
above ground level using the baro sensor is still very accurate regardless of the error in the ground level
reading itself.
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19 Transmitter Commands Menu

The TRANSMITTER menu shown below is accessed via:
MAIN MENU = COMMANDS = TRANSMITTER

Click here to bring up a screen that allows you to set the
m TEANSMITTER Sass=aass transmitter ID code in the receiver. The receiver must
F TRAMSHMITTER ID OO0 be set to the same ID code as the transmitter in order to

MUTE TRAHSHMITTE establish a radio link. See section 5 on page 8 for more
ERASE TRAMSHMITTE details.
TURMOFF TEEHSHITTE MUTE TRANSMITTER will silence the audio beeps

coming from the transmitter. At which point this line
changes to an UNMUTE command so that beeps can be
resumed if desired.

ERASE TRANSMITTER will erase flight data that was
saved in the transmitter during a previous flight.

TURNOFF TRANSMITTER will send a command to power-off the transmitter. This is handy for turning
off the transmitter after the flight has completed without having to physically access the transmitter in
the nosecone or avionics bay.

TURNOFF TRANSMITTER is also a very convenient way to disarm the system and power everything
down when it is necessary to scrub a flight. Sending this power down command does a very orderly
shutdown of the whole system. It will automatically disarm launch detection, disarm the pyro board,
then power-down the pyro board and then power-down the transmitter. Once the system has been
powered off, it is safe to move the rocket back down to a horizontal orientation. You can then deal
with whatever issue forced the scrub. Once you are ready to try again, just power-on the transmitter
and raise the rocket vertical again. At that point, you can proceed with the standard setup and arming
process.

When you send the TURNOFF TRANSMITTER command you will be asked to confirm that you are sure
you want to do so. This is because there is no way to turn the transmitter back on again with just the
receiver. The transmitter can only be powered-on using its power switch or with a Turn-On coil.

bk JARHIHG sk This screen will ask you to confirm you really do want to
TUEHMIMGE OFF THE power everything down.

TEAHMZMITTER CAM

HOT BE UWDOME!! Select CANCEL if you accidently got here and did not

really intend to turn off the transmitter!

Bk COMFIREM SHUTDOLIM
CHMCEL
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20 Pyro System Commands

The Pyro System command menu shown below is a good place to start for access to all of the
capabilities of the pyro system. From it you can configure the pyro board for launch, view pyro event
results post flight and even execute manual firings on some pyro channels.

The Pyro System command menu is accessed via: MAIN MENU = COMMANDS = PYRO SYSTEM

W R S TR

F PYED BOARD <« PYRO BOARD is a link to a screen that allows the pyro

~-»EBATTERIES board to be powered on and off by remote control. It
DEFLOYMENT also allows the pyro board to be excluded from flight
STAGIMG operations (i.e. disabled) when it is not even onboard
EHﬁIELﬂEQHTE RELAY the flight. See section 20.1 below for more details.

BATTERIES is a link to a screen that shows the status of the pyro battery and the system battery. The
voltages are shown along with an estimate of remaining battery life. See section 20.2 on page 60 for
more details.

DEPLOYMENT is a link to screens that handle all deployment functionality. This includes the ability to
manually fire the apogee and main parachute deployment charges. See section 20.3 on page 61.

STAGING is a link to screens that handle all staging functionality. See section 20.4 on page 65.

AUX PYRO links to screens that deal with the auxiliary pyro channel configuration and use. Please note:
This feature is not yet active. It is expected to be released as a firmware update by mid-2020. Check the
Multitronix website for updated information.

SOLID STATE RELAY links to screens that deal with the configuration settings for the SOLID STATE RELAY
on the pyro board. Please note: This feature is not yet active. It is expected to be released as a
firmware update by mid-2020. Check the Multitronix website for updated information.

20.1 Pyro Board Commands

The Pyro Board command menu shown here is accessed
= PYRED BORRD eee=ssmiee via: MAIN MENU = COMMANDS = PYRO SYSTEM

POMERED-OH: HO-G0<) = PYRO BOARD
SELF TEST:  HO-GO Here the pyro board power is currently off. Therefore, it

is shown as NO-GO.
¢ TURK-0OH FYED BOHFED
EMABLE-DISABLE USE [~ To send a command to power-on the pyro board,

position the cursor to the TURN-ON PYRO BOARD line
and press the right arrow button.

Note: powering on the transmitter does not automatically power-on the pyro board that is attached to
it. A command needs to be sent to power-on the pyro board when the time is right. This is usually
done once the rocket is vertical and everyone has backed away from the launch pad and is at a safe
distance.
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READY TO FOWERE-LF
THE PYEDQ BORAREDY

F YES €—

HO

i FYRED BORRD s

FOLERED-OM: 50
B SELF TEST: &0

TURM-0FF FYEO BORRD
EMABLE-DISABLE USE

20.2 Pyro Batteries

The next screen will ask you to confirm that you really
are ready to power-on the pyro board. Once again, for
added safety, this is usually only done once the rocket is
vertical and everyone has backed away from the launch
pad and is at a safe distance.

When you are ready to power-on the pyro board then
position the cursor to YES and press the right arrow
button.

When the pyro board is powered-on, it performs an
internal self-test to make sure there are no detectable
hardware failures. If self-test passes then it will be a GO
as is shown here. If self-test fails, then position the
cursor pointing to SELF TEST and press the right arrow
button to see why it failed.

The Pyro Batteries status screen shown below can be accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = BATTERIES

E EATTER TES Ssmm——m i
FYREO-BATT SYS-BHTT
2. 2 4. B
Ar 1883
TYFE: =)

B CHAHGE TYPE

The BATTERIES screen shows the status of the pyro
battery and the system battery. The voltages are shown
along with an estimate of remaining battery life.

The pyro battery type needs to be set to match the type of battery you are actually using. You can use
either a standard 9V alkaline battery or a 2S LiPo battery. Do not use a 1S LiPo (voltage is too low) or
3S LiPo (voltage is too high). If the battery type shown on this screen does not match the battery you
are using, then position the cursor to CHANGE TYPE and press the right arrow button to select the

proper battery type.

Mx120 Receiver Manual
Rev4.1 Mar. 23,2020

Page 60 of 77



20.3 Deployment System

The Deployment System commands menu shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = DEPLOYMENT

wm LEFLOYMENT SYS meses L

e s
SETTIMNGS —
MANUAL DEPLOYVMENT,

SETTINGS links to a screen that is used\

to configure all the deployment system
settings. See section 20.3.3 on page 63.

[

20.3.1 Deployment Firing Results

FLIGHT RESULTS links to the Deployment Firing Results
screen shown in section 20.3.1 below. It shows when
each deployment channels was fired and which sensor
fired it and at what altitude.

Selecting CONTINUITY will take you to the Deployment
System Continuity status screen that shows the
continuity for each of the deployment firing channels.
See section 20.3.2 on page 62.

MANUAL DEPLOYMENT links to a screen that will allow
you to manually fire the apogee or main parachute
deployment charges. This can be done during flight but
it is also very handy for ground testing the deployment
charges. See section 20.3.4 on page 64.

The Deployment Firing Results screen shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = DEPLOYMENT = FLIGHT RESULTS

mm LEFPLOY RESULTS menes

AFOGEE FEI: FIEED
HFOGEE SEC: FIRED
MHAIM FEI: FIRED
MAIMN SEC: FIRED
F MORE DETHRILS <«

mm DEFLOY REESULTS manss

HFOGEE DEFLOY BY GFS
HT 28,937 FEET

MAIM DEFLOYED BY GRS
AT 1928 FEET
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The firing status of each deployment channel is shown
on this screen. There are four deployment channels. If
one has not yet fired then it will be listed as PENDING.

Note: PRI=Primary, SEC = Secondary (i.e. backup)

MORE DETAILS will take you to the screen shown below
that displays which sensor fired the deployments and at
what altitude.

@— This screen is showing that both the apogee and main

parachute deployments were triggered by the GPS and
at what altitudes.

Had GPS not been available then it would show which
other sensor was used instead and at what altitude.

ACC = Accelerometer

BARO = Barometric pressure sensor

TIMER = Apogee deployment timer

MANUAL = Manual command initiated deployment
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20.3.2 Deployment Charges Continuity

The Deployment Continuity status screen shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = DEPLOYMENT => CONTINUITY

W CONTIHUTTY ————".

HFO PRI GOOG
AFD  SEC: GOOD
MAIM PRI GOOD
MAIM SEC: GOOD

# SFPECIFY USE\

\

mm Pl ECT PYRD eessssges

B AFOD PRI LUSE <
AFPD  SEC: LSE
MAIM FEI: LSE
MAIM SEC: LSE

W SELECT PYRD S

AFD FEI: LSE
HFD  SEC: LSE
MAIM FEI: LSE

B MAIM SEC: MOT USED

pal
/

The deployment CONTINUITY screen shows the status
for each of the four deployment charges. Here they are
all GOOD. If one has no continuity then it will be listed
as OPEN. All four channels must have good continuity
in order for the pyro system to be GO FOR LAUNCH.
Therefore, if one or more of these channels is not being
used, you will need to tell the system to not use it.

To specify which deployment channels are being used,
select SPECIFY USE.

Then select the channel that needs to be changed and
set it to NO-USE or USE as is appropriate for your flight.

APO PRI = Apogee Primary

APO SEC = Apogee Secondary

MAIN PRI = Main parachute Primary
MAIN SEC = Main parachute Secondary

Primary charges are always fired first. Then after a 0.5
second delay the secondary (backup) charge is fired.

Here is an example of a flight that is not using the main parachute secondary firing channel. By marking
it as NOT USED the receiver will ignore the continuity status on that channel for purposes of determining
whether the flight is GO or NO-GO. However, the pyro board will still try to fire the channel at the
appropriate time. Even if nothing is connected to it. Marking it as NOT USED only removes it from
GO/NO-GO consideration. It does not tell the pyro board to not fire the channel!
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20.3.3 Deployment Settings

The Deployment Settings screen shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = DEPLOYMENT = SETTINGS

i DEFLOYMENT -
MARIM CHUTE: 2088 1t
GPS ALTITURE: LSE
BRARD SEMSOE:  LSE
HCCELEROMETER: LISE
AFOGEE TIMEE: HO-LSE

BAPPROVE SETTIHGS €

il

mmmmm DEPLOYHENT ee=menee
MARIM CHUTE:
GPS ALTITURE: LSE
BRARD SEMSOE:  LSE
ACCELEROMETER: LISE
HFOGEE TIMER: HO-LISE

FUFDATE PYRED BOARD <€

laea f14—
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This Deployment Settings menu was explained in section
7.1.1 on page 18. See that section for details.

Select APPROVE SETTINGS if the settings are already as
you want them. This tells the system you have reviewed
the deployment settings and they are GO for launch.

This is an example where the MAIN CHUTE setting has
been changed to 1000 feet.

When settings have been changed, it is necessary to
update the pyro board with the new settings. Change
as many settings as needed and then select UPDATE
PYRO BOARD to update the pyro board with all the new
settings. This also tells the system you have made all
the required changes and that the deployment settings
are now GO for launch.
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20.3.4 Manual Deployment

The manual deployment screen allows a user to fire the apogee or main parachute charges manually at
any time. The primary charge will be fired first. Then after a 0.5 second delay, the secondary (backup)
change will also be automatically fired.

Altitude and velocity are displayed in real time on this screen in order to assist the user for deciding
when to manually fire the charges. Altitude is in feet above ground level. Velocity is actually vertical
velocity and is in feet/second. Positive velocity is UP and negative velocity is DOWN.

Manual deployment can also be used to ground test deployment charges. For ground testing, just turn-

on the pyro board, arm the pyro system and then fire the charges manually from a safe distance.

The Manual Deployment command screen shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = DEPLOYMENT = MANUAL DEPLOYMENT

= MANMUAL DEFLOY mEiEs
HLTITURE: YVelo i 4—
VELOCITY: 795 fi-=

BFIRE APOGEE CHARGES <
FIRE MAIM CHHRGES
CHMHCEL

= MEHUAL DEFPLOY mSeEes
HLTITURE: 14.143 L
VELOCITY: 228 ft-=

BARE YOU SURE? TES €
FIRE MAIM CHARGES
CHMCEL

mmmm MOHUAL DEPLOY mmenee
ALTITUDE: 12,732 fi
VELOCITY: =115 fL-=

FIRE AFOGEE CHHREGES
FFIRE MAIM CHARGES <€—
CHMCEL

mmmm MOHUAL DEPLOY mmemee
ALTITUDE: 9522 ft
VELOCITY:-1828 ft-=

FIRE AFOGEE CHAEGES
BARE YOU SURE? YES €
CHMHCEL
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|__— Real time altitude and velocity.

To fire the apogee charges, position the cursor so it is
pointing to FIRE APOGEE CHARGES and then press the
right arrow button.

You will be asked to confirm you really do intend to fire
the apogee charges. To confirm, use the up and down
buttons to select YES and then press the center button.

As soon as you press the center button, the primary
apogee charge will be fired. Then after a 0.5 second
delay, the secondary apogee charge will also be fired.

To fire the main parachute charges, position the cursor
pointing to FIRE MAIN CHARGES and then press the
right arrow button.

You will be asked to confirm you really do intend to fire
the main parachute charges. To confirm, use the up and
down buttons to select YES and then press the center
button. The primary charge will fire right away. The
secondary charge will fire after a 0.5 second delay.
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20.4 Staging System

The Staging System commands menu that is shown below is accessed via:

MAIN MENU = COMMANDS = PY

RO SYSTEM = STAGING

e

FLIGHT RESULTS links to the Staging System Results

B FLIGHT EESULTS

mm STHGIMG SYSTEM :y

screen shown in section 20.4.3 on page 66. It shows
when the separation and sustainer motor channels were
fired and at what altitude and velocity.

COMTIMHUITY <« CONTINUITY will take you to the Staging Continuity
SETTINGE status screen for monitoring the continuity of the
separation and sustainer motor igniters. See section
EMABLE~DISAELE € P g
20.4.1 below.
|
SETTINGS will link to a screen that|is used to configure all the staging system settings. See section

20.4.2 below.

Point the cursor to ENABLE/DISABLE and press the right arrow button to either enable or disable
staging. If your flight is not a two stage flight then you will want to disable staging!

FLEASE COMFIRER YOL
WAMT TO DISAEBLE
PYREO BOARD STHGIMG

If you select ENABLE/DISABLE staging then the next
screen will ask you to confirm what you are doing.

B COMFIRM <
CHMCEL

Select CONFIRM and press the right arrow button.

20.4.1 Staging System Contin

uity

= COMTIMUITY ==

SEF: G000
MOTOR: G000

CHECE. MOTOR IGHITER
# SPECIFY USE

The staging CONTINUITY screen shows the status of the
separation charge ematch and the sustainer motor
igniter.  Pre-flight they should be shown as GOOD.
Post-flight they will probably be shown as OPEN.

For more details about the staging continuity checks
please see section 7.4 on page 22.

20.4.2 Staging System Settings

FIRING SETTINGS control the firing of the sustainer
motor igniter. See section 7.5.3 on page 26.

/

= STAGIMNG PYRD =

B FIRIMG SETTIHGS
HEMIMG SETTIHGES
SEPARATION SETTIMGS
FIRIMG TIME:

S.EI{

ARMING SETTINGS control the arming of the sustainer
motor igniter. See section 7.5.2 on page 25.

L~

«4—— SEPARATION SETTINGS control the firing of the
separation charge. See section 7.5.1 on page 24.

\

FIRING TIME sets the sustainer motor igniter pyro
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channel firing duration. See section 7.5.4 on page 27.
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20.4.3 Staging System Flight Results

The Staging Results screen that is shown below is accessed via:
MAIN MENU = COMMANDS = PYRO SYSTEM = STAGING = FLIGHT RESULTS

S THGING FEESULTS aees

B SEF CHHREGE: FIRED
MOTOR TiEH:
HEMIMG CRITEEIA

T

Ve
FIRED w_|

e

~~

Select ARMING CRITERIA to view the ARMING CRITERIA screen shown below.

SEP CHARGE shows that the separation charge was
fired. To see more details, point the cursor to that line
and press the right arrow button. This will bring up the
SEPARATION screen shown below.

MOTOR IGN shows that the sustainer motor igniter was
fired. To see more details, point the cursor to that line
and press the right arrow button. This will bring up the
SUSTAINER screen shown below.

It will display the

specified criteria along with the actual flight results. If the sustainer motor did not fire then this is a
good place to look to try and understand why it did not fire.

= SEPARATIOH ==

FIRED AT T+7. 37 =
ALTITUDE: 7A93 ft
WELOCITH: 1114 L=
GRS TILT: 4.89
EYREO TILT: S.8°

il S| (ST T EF mmmmmmsmss s &

FIRED AT T+9.37¥ =
ALTITURE: 2895
VELOCITY: 985 ft-=
GRS TILT: 5.3%
EYREO TILT: &.37

= OEMING CRITERIA mxee
HCTUAL  SFEC

HLT: 239225 »1588 1
LWEL: 1889 488 fi-=
HCC: 11.1 5.8 G7s
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This screen is accessed by selecting SEP CHARGE in the
STAGING RESULTS screen at the top of this page.

This screen shows the time, altitude, velocity and tilt
that existed when the separation charge was fired.

This screen is accessed by selecting MOTOR IGN in the
STAGING RESULTS screen at the top of this page.

This screen shows the time, altitude, velocity and tilt
that existed when the sustainer motor igniter was fired.

This screen is accessed by selecting ARMING CRITERIA in
the STAGING RESULTS screen at the top of this page.

This screen shows the arming criteria that was specified
by the user and the actual values that occurred during
flight. (See arming criteria in section 7.5.2 on page 25.)
If the sustainer motor was not fired then it might be
because the flight did not meet the specified values.
However, it is also possible the flight did not meet the
firing criteria. That can be checked by downloading all
the flight data.
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21 Settings Menu

The SETTINGS menu contains three screens with various settings that can be adjusted. It is accessed via:
MAIN MENU = COMMANDS = SETTINGS.

21.1 Settings #1 Menu Adjust audio volume.

i SETTIRGES 1 - Adjust display backlight brightness. 0% turns off the
/backlight and therefore saves power and extends
b LOLUME: 2@5*,/”' battery life.

BACKLIGHT: @5 -
COMTREAST: 32% €———— Adjust display contrast.

SELECT UMITE
HEST MEFRL

= Links to a menu that allows the preferred units to be
selected for altitude, velocity, distance and acceleration.
This is only available with the Lisa voice. It does not
exist for Kate. More details are in section 21.4 on page
68.

Mute the built-in speaker. The voice audio (Kate or Lisa)
will continue to be output on the audio output jack.

21.2 Settings #2 Menu

W CETTIMGS 2 m— /VOX is for Voice Operated Transmission. When it is
B MUTE SFERQKER: AHQ/ turned-on, a special audio tone will precede the voice.

U0 MODE: OFF This allows the audio output jack to be connected to a
walkie-talkie so that the audio can be transmitted. The

SET OLHER
audio tone will trigger the walkie-talkie to begin
HE=T MEHU transmitting and then Kate or Lisa will speak.

SET OWNER allows you to enter your name and phone
number. That information is then displayed on the very
first screen at power-on. See section 21.5 on page 68.

21.3 Settings #3 Menu

B SETTIMGS #3 eessmee Time zone and daylight savings time are handled

B TIME FORMAT: 17 HOU automatically but just in case it is incorrect, an hour or
TIME CORRECTION: & two can be added or subtracted by setting the time
correction accordingly.

Time can be displayed in 12 or 24 hour format.

GRS MMER STEEAMIMG ' _
GPS NMEA STREAMING is a special mode that can be

enabled to send out live GPS data during flight from a
serial port on the Kate 2.0 transmitter. See section 21.6
on page 69 for more details.

NOTE: Some settings will be retained even if the receiver is power cycled. They are: audio volume,
contrast, preferred units, time format, time zone correction, the owner’s name and phone number and
all the GPS NMEA settings.  All other settings will reset to standard default values after a power cycle.
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21.4 Select Units Menu

The Lisa voice option includes the ability to select your preferred units for altitude, velocity, distance,
acceleration and temperature. Options include a full set of imperial and metric units. This is only
available with the Lisa voice. It does not exist for Kate. The SELECT UNITS menu is accessed via:

MAIN MENU = COMMANDS = SETTINGS = SELECT UNITS

W OSELECT UHITS s To change a selection, just move the cursor to the
desired parameter and press the right arrow button to
B OALT: feat cycle through all the available options.
VWEL: feestsz & Mach
OIS: fest % miles The selected units will be retained even if the receiver is
HCC: G's power cycled.
THF: =F

21.5 Set Owner Menu

Your name and phone number can be automatically displayed on the first screen after power on. To
enter the information select:

MAIN MENU = COMMANDS = SETTINGS = NEXT MENU = SET OWNER

mE SET OLMNEF S =

The SET OWNER page allows the owner’s name and
b HAME: Joe Eocketesr Pag

. _ - phone number to be entered. They can be edited in the
FHOME: 555-555-0005 Usual manner.

QLMER IS5 DISPLAYED
oM LCD AT POWER-OM

This shows how the owner’s name and phone number

Multitromnis= are displayed on the first screen after power-on.

v TelemstryPro ' . _ _ '
Receiver This makes it obvious who the owner is for the receiver
and helps avoid getting receivers mixed up at a large
Joe Eockelear launch. It may also help get a borrowed or lost receiver
e L e b P back to the owner!
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21.6 GPS NMEA Settings Menu

GPS NMEA streaming is a special mode that can be enabled on an Mx150 Kate 2.0 transmitter that is
operating with a modified version of the Mx152 pyro board that has its AUX pyro channel replaced with
a serial output port. This allows real time GPS information to be streamed from the transmitter to some
other electronics that is onboard the rocket. For example, a GPS overlay board for displaying live GPS
information on a real time video downlink signal. The GPS NMEA STREAMING menu can be accessed
via:

MAIN MENU = COMMANDS = SETTINGS = NEXT MENU = NEXT MENU = GPS NMEA
STREAMING

To change a selection, just move the cursor to the
desired parameter and press the right arrow button to
cycle through the available options.

Wl (5S-SR O I

F STEEAMIMG EHFIEFLED‘/
USE: AGEL ALTITUDE “—— Altitude can be reported as either AGL (Above Ground

USE: ROCEET UEL-’DIF:!\ Level) or MSL (above Mean Sea Level).

|__— ENABLE and DISABLE streaming mode.

LIMIT WEL TO 999MFPH

Velocity and direction can be either the rocket velocity
and direction from the launch pad or it can be ground
speed and direction of travel over the ground.

Velocity can be reported directly or reporting can be
limited to a maximum value of 999 MPH. This avoids
reporting velocities too high for some on-screen
electronics to display properly.

E= PSS MHMER eesssmEnnh

When you change one or more settings, a new line will
EEE?:IHéEEFIE???hEE appear at the bottom of the screen. It is blinking and
USE: GROUMD SPL-DIR says UPDATE TRANSMITTER. Position the cursor on the
LIMIT UEL TO =929MPH UPDATE TRANSMITTER line and press the center button

B UFDATE TRAMSHITTER< to send the new settings to the transmitter. The new
settings will take effect immediately. They are also
permanently saved in the transmitter even if it is power
cycled.

When enabled, the Mx150 Kate 2.0 transmitter will send out two NMEA GPS sentences. They are the
GPGGA and GPRMC sentences. They are sent out as a pair, once every second. They are sent out from
a UART serial port operating at 4800 baud with one start bit, one stop bit, and no parity. The UART
output is open collector. The user must provide a 1K pull-up resistor to 5V or 3.3V on their end
depending on the signal level they need.

A compatible GPS on-screen overlay board is the OSD-232+ sold by Intuitive Circuits, LLC.
Website: http://www.icircuits.com/
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22 Transmitter Power Setting

The transmitter normally uses 100mW to transmit data packets while the rocket is still on the launch
pad. This is more than adequate for all but the most extreme situations. Using only 100mW reduces
the drain on the battery and also helps avoid overloading the receiver when it is relatively close to the
rocket. At liftoff, the transmit power is automatically increased to 500mW. It will eventually increase
to 1 Watt based on altitude and distance.

If a receiver needs to be more than a mile away from the launch pad, then it may be necessary to
increase the 100mW transmit power in order to obtain a reliable link prior to liftoff. In that case, the
user can access the TRANSMIT POWER menu and manually increase the power level to 500mW or even
1W if needed.

The ability to increase the transmitter power while on the ground is also very handy for ground testing
compatibility with other electronics. For example, it can be used to set the TelemetryPro transmitter to
full power while testing other electronics mounted in close proximity to the transmitter. This can be
done to make sure the other electronics will still function properly even while subjected to the high
power transmissions from the TelemetryPro transmitter. It is also handy for range testing to see how
far the signal can be received after the transmitter has been configured and mounted in a rocket.

The TRANSMIT POWER screen shown below is accessed via:
MAIN MENU = LAUNCH = RADIO LINK = ADVANCED SETTINGS

m TROMSHMIT POLER mesess / The power setting for the transmitter is displayed here.

FRIOR TO LIFTOFE / This example shows the transmitter is currently set to
TREHSHMIT AT: 1868 Ml transmit at 100mW while on the ground prior to liftoff.

B IMNCREAQSE < To increase the power setting, select INCREASE.

You will be asked to confirm that you really want to

i TRAMNSMIT POLER SiasEs change the power setting. Press the up or down buttons

until it displays YES and then press the center button to

?Eéﬂgﬂ-{? IIEI'{'I':T?EE confirm.  When you increase the power there is a risk

: that the receiver might get overloaded and the link will

B ARE YOU SURE? TES be lost. If that happens, just move further away from

the rocket. The link will automatically be re-established
once the received signal level is within tolerance limits.

= TRAMSHMIT POLER mezse This screen shows that the power level was successfully
increased to 500mW. The only available options are
PRIOR TO LIFTOFF 100mW, 500mW and 1W.

TEAMSMIT HT: 288 mbl

UFDATE SUCCESSELL ! <— The UPDATE SUCCESSFUL message will be shown on

screen for a few seconds just to let you know it worked.
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When the power level is 500mW there are two options
W TRANSMIT FOLIER ss available. It can be reduced back down to 100mW or it
FRIOR TO LIFTOFF can be increased even higher to 1W.
TEAHZMIT AT: S8 mll
__— You can position the cursor to the desired option using
B IMNCRERSE 4——'/ the up or down arrow buttons and then select it with
DECRERSE the right arrow button or the center button.

When decreasing the transmit power, there is a risk that the resulting signal strength will be too low and
the radio link will be lost. If that happens, you may need to more carefully point the antenna on the
receiver at the rocket in order to re-establish the link. Or you may need to move closer to the rocket to
re-establish the link. Once the link is re-established, you can reset the power back to the required level.

If you power-off the transmitter, it will resume at the 100mW default power setting when it is powered-
on again. The higher power settings are NOT retained.

It is unlikely a typical user will ever need to adjust the transmit power for a flight. It should only be
necessary if a receiver is more than a mile away from the launch pad. However, it could be needed for
launches where multiple receivers are stationed far away from the pad in order to help provide
redundant tracking on an extremely high flight.

22.1 Transmit Power for Simulated Launches

A simulated launch can be performed to test out the TelemetryPro system and to see if there are any
compatibility issues with other onboard electronics. Section 10 on page 41 describes how to perform a
simulated launch. A simulated launch uses the power setting specified in the TRANSMIT POWER menu.
This allows simulations to be done with the transmitter running at 100mW, 500mW or 1W.

NOTE: |If a simulated launch is run at a high power setting, then it may be necessary to place the
receiver a good distance away from the transmitter in order to avoid overloading the receiver with too
much signal strength.  Alternatively, if the simulation is run indoors, then placing the receiver a few
rooms away from the transmitter might be adequate. In either case, make sure the receiver antenna is
pointed away from the transmitter in order to help reduce the signal strength.
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23 Firmware Updates

The Flight Data Analyzer program can be used to update the firmware in all TelemetryPro products. The
program will guide you through the process. To begin the process, connect a USB cable between your
computer and the receiver. If this is the first time you are connecting the receiver to your computer
then you need to wait and allow the Windows operating system to install the USB drivers. See section
14.1 on page 47 for more details about installing the drivers. After the drivers have been installed,
press the Connect button to establish a connection. Then click on the Tools drop-down menu and select
Update Firmware as shown in the window below.

Open the Tools drop-down menu.

I TelemetryPro Fiight Data Analyze ===

File Edit View Play | Tools | S5end About

=» /j .@ [E] “T ¢  Erase Flash

i Check Battery

e Device Info and connected via USB.
onne when connecting to a transmitter.

€& Update Firmware

Read Flash No deyfCe connected.

Save Data light data loaded.

/

Click on Update Firmware to open the window shown below.

Firmware Updates

To update the firmware you will need to download the desired version
from the Multitronix website and save it on your local hard drive.

Open a web browser to the Multitronix firmware update page

Selegt File Select a firmware update file saved on your local hard drive

Cangcel

Clicking Open Browser will open a page on the Multitronix website that allows you to download the
latest firmware for your product. Right click the download button on that web page and then select
“Save target as...” to save the firmware file on your local hard drive. Once it is saved on your local hard
drive, click the Select File button on the window shown above. Navigate to the file you saved and open
it.
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When you open a firmware update file a new window will appear that shows some information about
the firmware. It shows the version number of the firmware and the product it is built for. You can also
click on the View Release Notes button (optional) to see a description of all the features included into
that version of firmware. Click the Start button to begin the actual firmware update for your device.

Firmware Identification

Product: Mx120 | View Release Notes Click on View Release Notes if you
Version: 3.0.0 would like to see a description of all
Released:  Apr 16 2016 21:04:21 the changes included into this version
of firmware.

Click the start button when you are ready to begin downloading
this firmware into your device.

Click on the start button to begin updating your device.

When the firmware update begins, a window will open that shows what is happening. There are four
steps to updating the device. First the new audio vocabulary will be downloaded. Then that vocabulary
programming will be verified. Then the actual firmware will be downloaded and verified. The entire
process takes about five minutes to complete depending on the size of the new audio vocabulary.

Firmware Update in Progress

Do not disconnect!
A progress bar shows what is

happening during the update.

Do not power-down!

Downloading firmware...

It is important to not disturb the device while a firmware update is in progress. Do not disconnect the
USB cable and do not power-down the device. Let the update process run to completion. When it
finishes another window will open as shown on the next page.
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The device will automatically power itself off when the update process has completed programming the
new firmware. A “Firmware Reboot Required” window like the one shown below will then appear. It
explains what to do. You just need to power-on the device, wait at least five seconds and then press the
Connect button on the reboot window. The new firmware will then begin executing and will be
validated to confirm it was programmed correctly and is running properly.

Firmware Reboot Required

The firmware download process has finished and the device will

R When this “Firmware Reboot Required”

Please turn the device back on and wait five seconds for it to window appears you jUSt need to
reboot with the new firmware. power-on the device, wait at least five
Then click the "Connect" button to run a rare validation seconds and then press the Connect
check. This will verify the firmwase®as programmed correctly. button. This will start a validation
check of the new firmware to verify it

was programmed correctly.

The firmware validation check will only take about one second to complete. When it completes, a new
window will appear that shows the firmware has been verified and is operating correctly.

Update Completed Successfully!

Firmware integrity has been verified and the device is

operating correctly!

Click the Done button to close this window. The firmware update process is complete! Your receiver is
now ready to be used.
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24 Warnings

24.1 Walkie-Talkie Interference

Do not place a walkie-talkie (or any two-way radio) right next to the speaker on the TelemetryPro
Receiver. Some users have tried this in an attempt to transmit the voice audio during a flight.
However, it can cause problems due to radio frequency interference. The signal from a walkie-talkie
transmitter placed that close to the receiver can overload the TelemetryPro Receiver and make it
difficult to maintain a solid downlink connection. The walkie-talkie transmitter interference can
potentially even cause internal electrical malfunctions inside the receiver. As an alternative, connect
the TelemetryPro Receiver to the launch PA system using the supplied audio cable. Then hold the
walkie-talkie next to a PA speaker.

Another method is to connect the audio cable from the TelemetryPro Receiver directly to a walkie-talkie
and enable VOX operation as described in section 11.2 on page 43. However, not all walkie-talkies have
an audio input. And those that do are usually for a low level microphone signal input. If that is the case,
it will be necessary to attenuate the line-level audio output from the TelemetryPro Receiver in order to
avoid overloading the walkie-talkie input. Contact Multitronix for details.

24.2 Static Discharge

Avoid touching the metal parts of the antenna in order to prevent accidental static discharge into the
preamplifier inside the receiver. The receiver has been designed to tolerate as much electrostatic
discharge (ESD) as possible. However, it could still potentially be damaged by a very high voltage
discharge. It is best practice to avoid having anything come into contact with the metal parts of the
antenna.

24.3 Antenna

The antenna is not a handle! Do not use it as one! Doing so runs a risk of mechanical damage.
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25 Specifications

25.1 Radio Link

e |SM Band 902-928 MHz (USA) or 915-928 MHz (Australia)

Spread spectrum frequency hopping with FSK modulation and 128-bit AES encryption.
Maximum transmit power 1.0 W (30 dBm)

Typical transmit power used during flight is 500 mW (27 dBm)

Receiver sensitivity -108 dBm at 10/-5 BER

e Downlink radio range: 550,000 feet (100 miles)

e Telemetry packets (binary format) transmitted every 200ms (Five per second)

e Receiver antenna: 3 element, crossed YAGI, RH circularly polarized.

e Unique ID codes for transmitter and receiver pairing.

e Two-way radio link. Receiver can send commands to the transmitter.

e  FCC certified for unlicensed operation. FCCID: HSW-DNT900

25.2 GPS

e Ublox-7 GPS engine, 56-channel, L1 C/A, SBAS: WAAS

e GPS tracking sensitivity -162 dBm

e Active patch antenna, 25 x 25 mm, SAW filter, 15dB LNA, +1.5dBic patch gain at zenith, RHCP.
e GPS almanac retained while device is powered off.

25.3 General

e Size:4.75x4.75x16.2 inches, 121 x121x412 mm
e Weight: 908 grams, 2.0 lbs.
Signal strength indicator: 10 dB per bar

e LCD: 128x64 pixels, 7 lines x 21 characters, sunlight readable, internal white back-light.

e Five cursor navigation buttons, tactile feedback with audible click, 300gf, 10,000,000 cycle life.
e Flight data from four flights can be saved in non-volatile flash memory.

e Voice audio from four flights is also saved and can be recalled for playback in the receiver.

e 32-bit RISC ARM Cortex-M3 CPU, 50 mips

e  Built-in speaker, 3W, 4 ohm, 86 dBA, 71 x 41 mm

e 3.5mm stereo audio output jack, line-level output.

USB 2.0 compatible interface. Mini-USB connector.

e USB also provides live GPS data in map mode. Standard GPGGA NMEA sentence at 4800 baud.
e Requires four AA alkaline batteries. Recommend Duracell or equivalent high quality battery.

e Rugged hand held polycarbonate case, white.

e Transparent, scratch resistant, polycarbonate face plate.

e Two steel carry handles, 3" span.

e Soft silicone rubber side grips, red.
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WARNING

The antenna is not a handle!

Do not use it as one!

HINT

Point the antenna at the rocket
during the entire flight!

It is very 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. The voice (Kate or Lisa) 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
since the receiver must find and re-synchronize
with the transmitter.
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