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Important Regulatory Information
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The Eggtimer TRS uses RF modules in the 902-928 MiNZ band manufactured by Hope RF,
model HM-TRP-915. They are intended to be usdtenUnited States or other countries with
similar spectral regulatory rules. These modulegtzeen tested by Hope RF to be compliant
with the FCC Part 15 regulations for non-licenggdntional emitters, and as such have been
permitted to be imported into the US. However, BI&F (at the time of this document) has not
obtained formal certification with the FCC. As@bhby kit designed for educational and
experimental purposes, the Eggtimer TRS is consitlby the FCC to be “generally exempt”
from authorization requirements. Nonethless, aselmade a good faith attempt to comply
with all technical regulations, and you should byobuilding itexactly as per the instructions,
and by using only the antenna on the transmittefuteothat we recommend in the instructions,
or a suitable replacement as outlined in the Append

Because the Eggtimer TRS runs on an unlicensed biaere is no protection against
interference from other sources; basically, youvgedt you get. We've done substantial testing
and are confident that your Eggtimer TRS is unlikel be significantly affected by outside radio
sources, but there’s no guarantee.

If your Eggtimer TRS causes interference in a edid! setting, or with licensed radio systems
(such as TV or ham radio), ymoust stop using it until you correct the problem. Tisis
extremely unlikely given the small amount of powed the “tightness” of the transmitter’s
output, and in particular the distance from anyyation that HPR rockets must be flown.
Nevertheless, you need to be aware of this, andilbeg to abide by the rules. These are the
same rules that govern other non-licensed transmjtsuch as cordless phones, WiFi and
Bluetooth® devices, and garage door openers.



Important Links:

FCC Part 15 (governing unlicensed intentional esrsit
http://www.ecfr.gov/cqgi-bin/text-
idx?SID=adb12f74b498e43ec453f7899d9df0fd&node=47111.16&rgn=div5

Hope RF HM-TRP Documentation (FCC test documentatio
http://www.hoperf.com/upload/rf/HM-TRP-915(20dBmEE. pdf

FAA Regulations for Amateur Rocketry (Part 101)
http://www.ecfr.gov/cqi-bin/text-
idx?c=ecfr&rgn=div5&view=text&node=14:2.0.1.3.15&d=14

s s s P P P Pt P P P P P P P P P P P P P, P P P P P Pt Pt P P P P P P P Pt Pt P Pt Pt P P Pt Pt P P Pt P P s P P

Before You Start...

* GO to our web site atww.Eqgtimerrocketry.conand download the latest Release Notes.

» Go to our web site atww.Eggtimerrocketry.conand download the latest Assembly and Users
guides.

* Read them thoroughly before starting... it will saxou some grief later, we promise!

~ —~—~ ~ —~—~ e e e o o s s ~—~ ~—~ ~————

Thanks for buying an Eggtimer TRS Flight Computérhe Eggtimer TRS is a Total Recovery
System for hobby rocketry. Like other flight contgns, it can deploy two parachutes to bring
your rocket safely to the ground, and you can mdayht statistics and download your flight
profile to a computer, to get a nice graph of yitight. It also uses a GPS module and a 900
MHz license-free transmitter to broadcast your etsklocation in real-time to a computer or
tablet, or the Eggfinder LCD handheld receiver.tiWppropriate GPS tracking software, which
is available for free on the Internet, you can altjutrack your rocket in flight, and ultimately
find out exactly where it landed. You can progridua flight settings with either a USB data
cable, or wirelessly with an Eggfinder LCD handhegddeiver.

Like other Eggtimer Rocketry products, we sellstaakit, to keep costs down and provide an
outstanding value. This means that you have ta kitle work, of course, but considering that
most hobby rocketeers who would use our producte Bame degree of electronics expertise,
this should not be much of an impediment. If gounot have any experience soldering kits or
working with small electronic projects, we recommé¢hat you ask around... chances are that
somebody in your rocketry club would be more thapgy to assist you for a small bribe
(beverages work well!).



The Eggtimer TRS works in conjunction with the Bgdér receivers, either the Eggfinder RX
“dongle” receiver that plugs into the USB port oluy computer, or the Eggfinder LCD handheld
receiver that displays GPS coordinates and altilndeal-time during your flight. Whichever

one you use, we recommend that you build the EggtilRS transmitter board first, because it's
easier to tell if it's working, and when you hawe treceiver completed it will be easy to tell if
that one is working too since both boards have LEastell you if they are
transmitting/receiving data.

Eqggtimer TRS Features

Altimeter Features

Altimeter rated to 29,500 ft ASL, resolution to app 1 ft.
Logs data for last 32 flights, “beeps” out or tnaits maximum altitude after flight

Flight data can be downloaded to a computer usiag Witerface cable (not included) to .CSV format,
for use with virtually any spreadsheet, graphingstatistical analysis software package

Reports Elapsed Flight Time, Altitude @ Time, Raelatity @ Time, and filtered Altitude and Velocity
@ Time

Flight memory is non-volatile, so all settings dlight data are retained with the battery disconeec
and interrupted flights can still produce a datpgrup to the point of failure (or impact...)

Fully configurable Main deployment altitude & Dragat nose-over/delayed (for use as a backup)
Supports igniters with a voltage rating of up to @&. MJD, Quest Q2G2)

Uses optoisolators and bipolar driver transistorddtal isolation of computer and ignition poweda
immunity from false ESD or RF triggering and “bravut” protection

Uses separate battery (not included) for extereplayment device, providing total immunity from
deployment brownouts. Can also be used with des2§ LiPo battery (350 mah 20C min.
recommended)

GPS/Tracking Features

Range approx. 10,000’ with included wire antenmaylde that with external antennas

Sends real-time altitude, deployment channel statns GPS coordinate information to an Eggfinder
receiver

Allows you to track your rocket in flight, and walight up to it afterwards

9 Frequencies and 8 ID Codes, up to 72 Eggtimer TS can be flown simultaneously



Other Features
Can be programmed and armed remotely using anitggflLCD receiver

Also programmable using USB-TTL data cable (noluded) and standard VT100/ANSI text terminal
programs, compatible with virtually all computeBJ, Mac, Linux)

Firmware can be updated from a standard PC usengdhal cable
Power: 4.5-30v. 2S 7.4V LiPo’s, 350 mAH minimuecommended.
Current draw: 70 mA average (200 mA at startup)

Weight about 25 grams, size approx. 3.9” x 1.25% iin BT-55 body tube or 38mm coupler.

Disclaimers, Legal Stuff, Etc.

The Eggtimer TRS is meant to be used for hobbyexperimental rocketry purposes. Although
hobby rocketry has an admirable safety recordelgrdue to the efforts of the good people at
the National Association of Rocketry (NAR) and Wrgoli Rocketry Association (TRA),
rocketry can be dangerous if proper safety precastare not observed. This is particularly true
with some of the advanced techniques like pyrotecparachute deployment. People can and
have been seriously injured by not following redagd and accepted safety practices. We
cannot be responsible for your actions.

We stronglyrecommend that if you are not a member of eithe™NAR or the TRA, you join
one of them, join a local rocketry club, and pibk brains of experienced members before you
try any kind of electronic deployment. The safefprmation included in these instructions is
by no means comprehensive or complete, and is Iostiute for the supervision and advice of
experienced rocketeers, and most importantly, comsense.

Limited Warranty

Eggtimer Rocketry warrants that all of the partgtmpacking list of the Eggtimer TRS kit have
been included, and that they are all in workingdithan. If you are missing something, contact
us immediately asupport@EggtimerRocketry.coamd we will send you whatever it is that you
are missing. If you are missing something reaijsegious (like the PC board or the processor,
for example), we may ask you to return the entit@ikbuilt, we will send you a prepaid
shipping label for this purpose. We’d especiakg to see the packing list so we can figure out
what went wrong so it doesn’t happen again...

If your Eggtimer TRS does not work properly aftes@mbly, take a deep breath, get out the
magnifying glass and a good light, and see if yavehinadvertently created a solder bridge
somewhere. Chances are pretty good that you baveat you have installed a part incorrectly.
We are a very small company and we just don’t Hbgeesources to repair your board, but we
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will be more than happy to give you advice and weghinbe able to help you find your error if

you send us some high resolution picturesuoport@EggtimerRocketry.comWe cannot take
responsibility for your assembly techniques; if ydmnot have experience building kits of this
nature, we recommend that you enlist some helpoit#er reason for joining a rocketry club,
there is usually at least one electronically-inetirmember who can be bribed with a beverage or
two to give you a hand. Engineering types lovaalenge, especially it it's easy for them but
hard for you.)

Eggtimer Rocketry warrants that when properly asdedithe Eggtimer TRS will perform
substantially according to the published documéntatThis means that we spent a lot of time
trying to ensure that it's going to work the wawtlwve say it does, and we try to fix things that
don’t quite work right in a reasonable time. Nekeless, we can not and do not warrant that the
Eggtimer TRS is perfect and will meet every rockgtnrpose, for the simple reason that we
can't test every possible rocket/motor/environmecwanbination. It is the buyer’s

responsibility to determine the suitability of tBggtimer TRS for their particular purpose. If

you have a problem with this, please contact usvandiill be happy to send you a prepaid

return label for your unbuilt Eggtimer TRS kit awe will refund your purchase price.



Meet the Eggtimer TRS

The Eggtimer TRS is a barometric altimeter-basigthtficomputer with two deployment
channels and an integrated GPS RF tracker. Itexzord up to 32 flights, of varying length. It
can deploy two parachutes, a drogue chute thabgeplear apogee to slow the rocket down
from high altitudes and a larger main chute thatds the rocket to a safe landing. While this is
happening, the Eggtimer TRS sends out NMEA-fornda@®S tracking data that can be picked
up by an Eggfinder RX “dongle” or Eggfinder LCD lthveld display receiver, and the
coordinates can be used to take you right to wheue rocket landed. Up to 72 Eggtimer TRS
units can be operated simultaneously by simply gimanthe center frequency and ID code, and
you can “name” your device so you're sure thatytsirs when you pair it with your Eggfinder
LCD receiver.

The Eggtimer TRS is designed to be used with FA&s€ll, II, and 11l amateur/hobby rockets
The only limitation is how high the rocket is exfegtto go... we recommend it for flights up to
about 10,000’ with the included wire antenna, apdua 20,000’ with external antennas. The
Main deployment channel is programmable so thatay be triggered at a fixed altitude from
100-1200 feet. The Drogue output can be deploysidgfter apogee, or it can be used as a
backup channel so that it deploys two seconds aftegee. This allows the Eggtimer TRS to be
used as a backup deployment altimeter in projéetisrequire redundant recovery systems.

The deployment channels are capable of triggeramgnson ematches such as the ones made by
MJG and J-Tek using an appropriate battery (suehsasall 7.4v LiPo pack). You can also use
a low-current igniter such as a Quest Q2G2 witmgls 3.7v LiPo battery. Like the “classic”
Eggtimer, it features separate batteries for tmeprder and deployment circuits, which are
100% electrically isolated from each other throogloisolators. This absolutely prevents a
dead-short on the deployment side from causingadngputer to stop working, resulting in a less
than optimal recovery deployment.

Programming and status can be done wirelesslytiwitliEggfinder LCD receiver, and you can
also use it to review the milestones of your sdligts (apogee, main deployment altitude,
etc.). You can also check the status prior todayand arm the deployment channels remotely;
other than the NAR/TRA required deployment powscdnnect switch, you do not need to use
a separate power switch. If something is not ragid a flight should not be attempted, you will
be alerted on the LCD display and by an audio adexd the Eggtimer TRS will not arm.

Programming can also be done using a standard VANRI serial terminal program,
connected to your computer with a USB-serial cabBnce there is no special software
required, you can use just about any computer,ingivvindows, Mac, Linux, or just about
anything else you can come up with. Flights lbamlownloaded to a standard CSV-formatted
file, and can be imported into virtually any sprelaget or data analysis program to produce
flight graphs.

The firmware on the processor chip performs reaktdata analysis during flights to detect and
report significant flight events such as launclogge, deployments, and landing. A software
filter is used to ensure that “noise” doesn't afflight events, a velocity profile algorithm is
used to prevent deployments due to the pressurgeldhat occur during mach transition, with
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no user intervention or programming required. Thithe same logic that has been proven in the
classic Eggtimer for hundreds, if not thousanddligits.

Getting to know your Eqgtimer TRS

Although the Eggtimer TRS seems relatively simpta) will want to familiarize yourself with it
BEFORE you install it in a rocket, and certainlyfdye you try flying it.

There are several set of solder pads for makingections to the board, and some indicators.

BATT — Two solder pads, marked “+” and “-“, for connegtthe Eggtimer battery. We
recommend using a 2S 7.4V LiPo battery, but aniebafrom 4.5v-20v can technically be used.
Average current draw with the GPS running is al@uma, but there may be peaks of about 200
ma for a short time while the GPS module acquiatsliges.

DPWR — Two solder pads marked “+” and “- for connegtitne deployment power battery.
You can use just about any battery from 3v-60v bigery choice is dependent mostly on the
requirements of your deployment igniter. Most tgrs work well with a 2S 7.4V LiPo, similar
to what we recommend for the main power. $tfengly recommend that you use a switch in-
line with the “+” terminal of your battery to disi@deployment power until your rocket is on the
rod/rail

MAIN - Two solder pads for connecting an electric matcother low-to-medium current
device. Deployment altitude is programmable, frb®0-1,200 ft, or it may be disabled if not
used. Maximum sustained current is 2A, with pagkso 8A.

DROG - Two solder pads for connecting an electric matcother low-to-medium current
device. This channel may be used for a “drogue&teto slow down the computer at apogee, or
it may be disabled if not used.

Data Port — 3-pin TTL-compatible header connector for cotimgcthe USB-serial data cable
for programming and downloading data.

PWR —RED LED that comes on when power is connectedda@tmputer side.
Buzzer- “Beeps” out status, warnings, altitude, artkeoimportant notifications.
1S —Amber LED that blinks once per second when the G&Sacquired enough satellites to get

a “good” fix. This will occur (usually) if it seest least four satellites. See the section onrigsi
the Eggtimer TRS with the Eggfinder LCD Receiveast more details.



Reset Pads (RST)

When shorted, the Reset terminals put the EggtirRS “on hold”, i.e. resets it so that it does
nothing. When it is in reset mode all outputsiat low, so this is the “safe” mode when
multiple deployment systems are used; they canadtidpgered while the Eggtimer TRS is reset.
This can be used to disable Eggtimer TRS whitesitting on the pad for a long time, and can
be released shortly before launch. Although ligatfcomputer side is suspended, the GPS
module will still be running and tracking satelifeand the transmitter will be sending out your
NMEA positional data.

When the reset switch is opened, the Eggtimer T&fnls the startup sequence. You will hear a
continuous slow “beep-beep” sound as it tries o y@awith an Eggfinder LCD receiver. If it
can't find one, you'll hear a faster “beep-beep’ &mother 30 seconds as the programming
screen is displayed through the data port anditsviar input from the data port. If it doesn’t

see anything, you must be on the pad waiting tosfbyyou’ll hear a long beep, and after
approximately 10 more seconds the Eggtimer TRSnsdgking altitude readings and recording,
and chirps until launch to let you know that ittsady for flight.

If you are NOT going to be using an Eggfinder LCBptay receiver, we recommend that you
use some kind of switch or jumper to short the Rpads while at the RSO table and on the pad
prior to launch. This acts as the equivalent of@QN/OFF” switch, but does not power off the
GPS module. This is important, because you doatitwo turn off power to the GPS or it will
lose its satellite data and have to reacquireityevhich may take 5 minutes or more to
reacquire in some (rare) cases. If you ARE usmgggfinder LCD receiver, the flight sequence
won't start until you arm it remotely AND both degiment channels have passed the self-test,
S0 you do not need to use the Reset pads if yosireg one.

The Reset terminals are also used to update thevire on the Eggtimer, see the instructions on
the Eggtimer web sitevjww.eggtimerrocketry.connfor details.

Note: When you first get your Eggtimer TRS, thégtit memory is NOT
initialized. Please see Appendix A for instruct®on how to clear the flight
memory by performing a Master Reset. You will ngedlo this before you can
program or fly the Eggtimer TRS, or unpredictablesults may follow!

A Note on Wiring

The Eggtimer TRS is designed to have the wirextlyreoldered to the board. This allows you
to choose whatever method of terminating the caiexyou want: barrier strips, solder
directly to the switches, etc. We've found thangly wire-wrapping the igniters to a tinned
“pigtail” wire soldered to the board works very Wiglr smaller rockets. By soldering the
pigtails to the board rather than having screw teaihblocks, you eliminate the possibility that
the wire may work loose from terminal blocks irgfit.

We recommend using #22-#26 gauge wire for wirintheoEggtimer board, we like to use the
#24 gauge stranded wire that’s found in Cat-5 nekwables. It's cheap, easy to find, and just
the right size. It's also twisted together in nsodid-striped pairs, so it’s easy to tell the “+”
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from the “-“ wire. You can also use solid wire ttsolid wire is harder to work with and has a
tendency to break after being bent a few timess@&Hmeaks can be a pain to find, because they
are typically inside the insulator jacket where yaim't see them. To prevent them, we
recommend that you zip-tie the wires to the slesktain-relieve them.

If you use stranded wire, yddUST TWIST AND TIN THE WIRES BEFORE SOLDERING
TO THE BOARD. This is to prevent stray “whiskerd wire strands from coming loose and
bridging pads, or breaking off and landing on thard in some random place. We've seen the
results of this happening, it's not pretty, andytoban be very hard to find if they lodge
underneath the processor chip or in some otheehigdgot on the board.

All that being said, you CAN install .150” (3.81mgrew-terminal blocks, the holes are spaced
for two sets of 4-terminal blocks. We know thabtaof you out there really like the convenience
of terminal blocks, so we give you the option; kitedoes not include the terminal blocks,
however. If you do use terminal blocks, make $hat you check the screws befeneery

flight so you can be sure that the wires don’'t Wwodse. We also strongly recommend that you
Zip-tie the wires exiting from the terminal blodksyour AV sled, to provide strain relief for the
wires. We recommend that you put a small loognenwires just past the terminal block and zip
tie the loop to the sled, so that any tension enatlies will tend to tighten the loop rather than
pulling on the ends in the terminal block.

Eggtimer TRS Battery Options

There are actually two battery connections forEgggtimer TRS: One for the computer side,
and one for the deployment side. They are elatdlyicsolated from each other via optoisolators,
they do not even share a common ground. Thidfreint from most other flight controllers on
the market, which typically use a single battenyldoth the computer and the deployment side.

The reason that we do this is to provide 100% imigdrom any power issues on the
deployment side from interfering with the proce&soperation. If you have a dead-short on the
deployment side, even if the current surge was gmoéa destroy an output transistor, it would
have no effect on the processor and GPS; you waiillget a GPS feed and the processor would
continue to log flight data, and possibly continvith deployment of the other channel.
“Brownouts” are basically impossible.

It IS possible to operate the Eggtimer TRS witlingle battery, but we recommend that you
only do that with very low current igniters suchaaQuest Q2G2, or of course if you're not
doing deployments. You’'ll need to be a little dafevith your battery choice, more on that
below. Of course, you give up the brownout pratecif you do that, so be careful.

The computer side of the Eggtimer TRS will run oagtaing from 4.5V-30V. Current draw is
about 80 mA continuous, with a startup peak of 4260 mA as the GPS module searches for
satellites. Most of the power draw in the Eggtim&s is from the GPS/RF side; the processor
side only draws about 8 mA. Like a cell phoney yall get better battery life with a stronger
signal, so you may find that the battery life varsggnificantly from time to time, since the GPS
will draw more current if there are fewer satedlite view.
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We recommend using a 2S 7.4V LiPo battery, at [8a88tmAH. This will run the Eggtimer

TRS for at least 5 hours continuously. If you havagger rocket and have room for a bigger
battery, a 800 mAH or 1000 mAH battery will easily your Eggtimer TRS for a whole day,
possibly a whole flying weekend. You CAN use adagtas small as 200 mAH if you have a
small rocket and know that it's not going to be ™éor more than 2 hours; we’ve done that with
rockets using 24mm and 29mm motors, but you havedognize the limitations, and make sure
you charge it before every flight (which you shodt@anyway!)

We do NOT recommend using a 9V alkaline batteqyawer the Eggtimer TRS. The Eggtimer
TRS draws too much current, and you will find thatir battery is only going to last for 2 hours,
if that. A 350 mah 2S 7.4v LiPo is about the same and weight, and can source much more
current for much longer.

For deployment power, your battery is largely gdindpe dictated by the requirements of your
deployment igniter. Most igniters that are comigarsed for deployment initiation nowadays
use relatively low current, well under 1A “all-firéhe guaranteed minimum current
requirement for firing). Quest Q2G2’s will fire ahder 200 mA. Typically, a very small LiPo
is more than adequate for deployment power, a 280 tvattery will easily light any igniter up
to about 2A, and depending on the battery migtdlide to source up to 8A. Since igniters fire
for only a short time and typically will burn opafter firing, that current may only be drawn for
a few tenths of a second. You generally CAN uS¥ &attery for the deployment side,
assuming that it will put out enough current fouyaniter. (It will work fine with a Q2G2).

IF AND ONLY IF you are using Quest Q2G2 ignitersodiner low-current igniters, you can get
away with using a single battery for both the cotepand deployment side. We've done that
many times, it works fine if you make sure that ybattery is large enough to handle a possible
short. We recommend that your LiPo battery hasigh@urrent capacity to handle 10x the all-
fire draw of the igniter. For example, if you arging a J-Tek ematch with a 1A all-fire rating,
your battery must be able to handle 10A of curcemtinuously. To tell if your battery can
handle that, look at the “C” rating of the batteapd multiply the capacity by the C-rating. The
C-rating tells you how much current the battery pahout continuously; the higher the rating,
the more current the battery can source. If yaelsa500 mAH battery rated at 20C, that’s
10,000 mA or 10A, so it would be OK to use thatdrgtwith a J-Tek match as the sole battery
on an Eggtimer TRS.

General Battery Procedures
RULE #1: TEST YOUR BATTERIES WITH A DVM BEFORE EVERFLIGHT!!!

If you do not have one, buy an inexpensive digitdfmeter and check the battery voltage while
the Eggtimer is powered ON, before EVERY flightou¥ battery should be at least 80% of its
rated voltage; if you are using LiPo batteries, gbouldnever let your battery go below 3.1v
per cell, i.e. a 2S LiPo should never go below 6.2¥your battery reads below this, chances
are good that it is damaged and will not retaimarge.
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Similarly, test the deployment batteries as wejlifi are using electronic deployment. Check
your igniter vendor’s guidelines for recommendettage, and replace the battery if it's close to
the minimum value, or if the voltage is less th@f30of its rated value, whichever is highest.
For example, a Quest Q2G2 igniter will fire withldde as 3.7v (a fully-charged LiPo cell), but
if you're using as 9v battery you should repladgiits under 7.2v (80% of its rated value)
because its voltage and current-sourcing abiliopdrapidly as it begins to run down.

The Eggtimer TRS’ built-in battery tester is desidrio be used as a quick check to see if your
battery may be getting low. It is not a substifistechecking the battery with a DVM, it does
not have the accuracy that you're going to get wittedicated instrument. You NEED a digital
voltmeter in your tool box anyway; if you don’t reene, run out to Radio Shack and buy one,
they’re under $20.
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Using Your Eggtimer TRS with the Eggfinder LCD Receaver

The Eggtimer TRS is designed to be used with trgfikder LCD receiver. In addition to the
same GPS coordinate functions that you get witeggfinder TX transmitter, you can also use
the Eggfinder LCD to program your Eggtimer TRSgHt settings, check the status of the
computer battery and the deployment channelsttiesdeployment channels (see the Appendix),
and during your flight display the real-time altdtifrom the pressure sensor and the status of the
deployment channels.

The Eggfinder LCD receiver actually acts as a dualisplay terminal, similar to the USB cable
attached to the data port with a terminal prograit.of the data actually comes directly from
the Eggtimer TRS, nothing is stored or saved orL@PE receiver itself. If you change
something and get a confirmation, it's coming digetrom the Eggtimer TRS unit, So you can
be sure that it really did get changed.

Note: Eggfinder LCD software version 1.09d is mhi@imum release that supports programming
the Eggtimer TRS. Earlier versions will displag 8PS coordinates, but they will not show the
altitude or deployment channel status in-flightydur Eggfinder LCD receiver has an earlier
version of the software, please download the lateigtion from the Eggtimer Rocketry web site,
www.eggtimerrocketry.com

Also, if you have not done so already you will pably want to install an external push button
on your Eggfinder LCD receiver rather than usingititernal push button. You can find
instructions for doing that at the end of the Egdér LCD Assembly and User’s Guide on the
Eggtimer Rocketry web sitewfww.eggtimerrocketry.conp

Pairing the Eggtimer TRS and Egafinder LCD

When you turn on your Eggtimer TRS, it sends dildesmcon” that tells the Eggfinder LCD
receiver “Here | Am”. If you have just turned pour Eggfinder LCD receiver and let it go
through the banner (5 seconds) and local statptagi$10 seconds), you will see a screen that
says “Waiting for Sync”. The Eggfinder LCD receivistens for the beacon signal from an
Eggtimer TRS on the same frequency and ID codé.g#ts one, it “pairs” with the Eggtimer
TRS, acknowledging the beacon and going into teaimimode. The Eggfinder LCD receiver
then displays the software version and Device Nahy®ur transmitter so you know that it's
YOUR Eggtimer TRS and not somebody else’s. ThetiBgy TRS and Eggfinder LCD remain
in terminal mode until you either tell it to startlight, or go into Halt mode.

If the Eggtimer TRS doesn’t get a response baak fao Eggfinder LCD receiver, it assumes
that none is present, and it goes on to the cablgramming mode. If it doesn’t see a cable
within 30 seconds, it assumes that you're sittindhe pad waiting to launch, so it starts the
launch sequence.

When you first turn on your Eggtimer TRS and yoggfinder LCD receiver (which should be
done within 45 seconds, so the pairing doesn’t4omg, you will see this screen:
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This is the standard Eggtinder LCD “welcome” scresmd it will be displayed for about 5
seconds. You will then see this screen:

This is the Eggfinder LCD status screen, that §@iis what your Eggfinder LCD receiver’'s
current settings and battery voltage are. If gold the button down for about 2 seconds and
release it, you can change them; however, you dhwatldo that while you are trying to pair
with your Eggtimer TRS unit! See the Instructiamshe Eggfinder LCD Users Guide for more
details.

Assuming that you do nothing, after about 10 sesogmd will see this screen:

# $%

This tells you that the Eggfinder LCD is waitinghtear the “beacon” from the Eggtimer TRS
unit. After a few seconds, you should see thisestr

P
0 ="

This screen is your confirmation that the two uhdése paired up. It shows you the software
version of the Eggtimer TRS, and the Device Nanaé ybu gave the unit in the Frequency
Setup screen. (More on that later). The Deviceélas your confirmation that it's YOUR
Eggtimer TRS that it's paired up with, and not sbody else’s. Since there are 72 possible
frequency/ID combinations, it's unlikely that anyoelse would be on yours (unless neither of
you changed it from the default!).

At this point, the two are in sync... tap the buttorcontinue.
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The Eqggtimer TRS/Eqgfinder LCD Interface

The Eggfinder LCD receiver has a two-line x 16 eleger LCD display, and one button. When
in terminal mode paired with an Eggtimer TRS, tispldy generally shows you what is being
displayed/changed on the top line, and the cunalie on the bottom line.

The button has different functions depending omtieau, but in all cases there are three
different types of button presses:

TAP — Clicking the button, like you would if it wascomputer mouse button
PRESS - Holding the button down for about 1 sectireh releasing it, like a doorbell.
HOLD - Holding the button down for at least 7 set®then releasing it.

In general, a TAP is used to go to the next meriteor, a PRESS is used to select an item so
that you can change it or display more informatabout it, and a HOLD is used for either
exiting out to the Main Menu (i.e. from Flight Digag) or to confirm a function that arms a
deployment channel (like a deployment test).

When you TAP the button, you will hear a shortlcliaVhen you PRESS the button, you will
hear a “beep”. When you HOLD the button, the soyma hear depends on the function; for
example, a deployment test sounds a 10-second akfore it actually pops the igniter, so you
can get out of the way (if you're not already... afi#, that's why you do it remotely!) The
sounds give you an audible confirmation that yaunction “took”.

The Eggtimer TRS Menu Structure

After you've paired your Eggtimer TRS with the Eiggler LCD receiver, you go into the Main
Menu. The menu structure is very simple, thereadimv menus that you cycle through by a
TAP of the button. When you get to the item that want to select, you simply PRESS the
button (for 1 second or so) to select it, and tle@us for that item will come up. If there are
further selections/menus, they work the same with, arfew exceptions detailed below.

When you first enter the Main Menu from pairinguywill see this screen:

( (

+ %,

This gives you the opportunity to check the statiygour Eggtimer TRS unit. If you PRESS the
button, it will be selected.

If you TAP the button and go onto the next menw/'iysee this:

- 15 -



This screen is where you would enter your FlightiSgs (Drogue mode and Main deployment
altitude). It is also where you go to save yottirsgs and ARM your Eggtimer TRS to start the
flight sequence. Note that you MUST at least @igphe flight settings before you are allowed
to ARM the unit and start a flight. This is doreethat you KNOW what the settings are... you
don’t have to “remember” what you think they midjatve been when you flew a month ago.

If you are in any programming screen and don’eahy buttons, you will get a short beep every
15 seconds to tell you that the TRS is still comivating with your LCD display. If you stop
hearing the beeps, that means that for some rgasorTRS is no longer communicating... you
should power-cycle both of them and re-pair them.

To enter the Display/Change Settings menu, PRES&S8ution for about 1 second.

To go to the NEXT menu item, TAP the button... yoll gge this menu.

( (

+

This is where you tell the TRS that you're happjhvihe settings that you've chosen and are
ready to start the flight sequence. Because dlues potentially arming pyrotechnic devices, all
presses in this menu must be LONG presses, i.eseednds. This basically makes it just about
impossible to accidentally start the flight sequenc

To go to the NEXT menu item, TAP the button... yoll gge this menu.

( (

This is the Flight Display menu. It allows youget “flight milestone” data for all 32 flights,
starting from the most recent one and working backie to the oldest. You can review
information such as the apogee altitude, maximulocity, etc. Note that it is not as
comprehensive as the download that you can getth@tJSB data cable, it's designed to be a
quick review of your flights.

PRESS the button to review your flights, and seestttond on the Flight Display for more
details.

TAP the button to go to the next menu... you’ll dgis tnenu.

m/\

This is the deployment test menu. One of the thteys about using the Eggfinder LCD
receiver is that you can do a full deployment vesth your deployment charges remotely from a
safe distance. There are a number of safety femtarthis menu to keep you from accidentally
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starting a deployment test, it's pretty much imgassfor it to happen accidentally. To select
the Deployment Test, PRESS the button for one skooso.

If you TAP the button from here, there are no nmaenus, so it goes back to the first menu (the
Check Status menu).
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The Check Status Menu

The first menu that you will see when you starisufhe Check Status menu. This shows you
several things about your Eggtimer TRS unit:

 Battery voltage
» Drogue channel continuity
* Main channel continuity

To select the Display Status menu, PRESS the birtbamthe Main Menu screen when you see
this screen:

( (

+ %,

* PRESS button for 1 second and release to select...

/
00 (*101

This is a good first screen to go to before youdmttup your AV bay, because if you don’t get

continuity on a channel then that’s a pretty goutigation that you need to check your wiring,

batteries, connectors, etc. If it looks goodnthieu can generally close it up and take it to the
RSO/LCO table.

Press any button to exit this menu.

There are actually two places where you may seestiteen, the first one is when you select
Display Status from the Main Menu, and the secamalis right after you arm the TRS to start a
flight. The behavior when you see it prior to stay a flight is a bit different, if either
deployment channel is enabled but there is no oy, you will get a beep alert and the
channel will flash until you have fixed the probleriou CANNOT continue a flight if either
deployment channel is not consistent with the sthtee channel selection. You will also get a
hard-stop if the battery voltage is below 6.6V, tloev battery” threshold for a 2S LiPo. If the
battery voltage is below 6.6V, you will see “LO BATon the display.

This gives you two opportunities to fix a deployrhproblem or charge/replace your battery
before you start a flight. The Eggtimer TRS wilDN allow to you to arm the unit to start a
flight if one of the deployment channels is notdweor if the battery’s voltage is too low. This
is to prevent you from getting a nasty surprise mieur drogue channel doesn't fire and your
main does, or even worse when neither channel fires
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Display/Change Settings Menu

One of the nice things about having the EggfindéDLreceiver is that it makes it really easy to
change your flight settings, you don’t need to kreat the cable and your laptop, or even open
up the AV bay (which can be a pain it the buttrfny rockets). Once you've reviewed or
changed your settings, you can arm the unit ta atéight, reset the unit and put it on hold, or
simply go back to the menus.

To display or change the flight settings, PRES Sotltéon when you see this menu:

This menu starts out in display-only mode, you $ymifAP the button to go through the items in
the menu to review them. When you see the itetnyiivawant to change, you PRESS the
button for at least 1 second to select it... you saé a “?” in front of the value to indicate that i
is in CHANGE mode rather than DISPLAY mode.

The first setting that you can display/change ésBinogue setting...

1 203

This shows you that it's in Nose-Over mode, whickams that the channel is set to fire about 1
second after apogee. This pretty much guarante¢she rocket is just starting come down.

If you want to change the value, PRESS the buttoaifleast 1 second, you'll see this:

41 203

The “?” indicates that you can edit the value lppiag the button to change the value. The
values that you can select are:

45 %, -

This delays the Drogue until 2 seconds after apogkih is what you would want to do if you
were going to use your TPS as the backup deployomritoller in a redundant-controller
project.
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40

This setting turns the Drogue channel off, for egbamif you were going to use motor-deploy
for the drogue or even the main chute for a simglploy project. Note that when the Drogue
channel is OFF you will still get a drogue contigudisplay, but it will ignore the drogue
channel when checking to see if you're ready to fly

To select the displayed value, PRESS the buttoatftast 1 second, it will beep to confirm
your selection and you’ll see the next item that lsa changed.

(0627

This is the Main deployment channel’s status. \dlae that’s displayed here is 500 feet, so the
Main channel will fire at 500 feet or so. To chang PRESS the button for at least 1 second,
you'll see the “?” that means you're in CHANGE mode

(0627
4

If you TAP the button, the value will increment 5§ feet. If you keep tapping the button, it will
keep incrementing until it reaches the maximum @giP00 feet). If you TAP it again, you'll
see this:

( 06 27
40

This turns OFF the Main channel, which means thabn't fire at all. This would be
appropriate if you were going to use motor-depla\a single parachute, or if you were going
to use the Drogue channel to deploy a single pataatear apogee. When the Main channel is
OFF, you will still get a main continuity displayut it will ignore the main channel when
checking to see if you're ready to fly.

If you TAP the button from here, it will cycle tbé minimum value (50°, not recommended
unless you REALLY know what you're doing...), and seQuent taps will increment by 50'.
When you see the value you want, PRESS the butitoat feast 1 second, you will hear a beep
to confirm your selection, then you’ll see the neotteen...

3 0-
4 3
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This is asking you if you want to save the newisgét To save them and return back to the
menu, HOLD the button down.

If you simply TAP the button from there, you wies

3 0-
8 3

If you HOLD the button down from here, you're tatlithe TRS that you do NOT want to save
the settings, so it will back out any changes yloat may have made and return to the menu.

Starting a Flight

To start the flight sequence, go to this menu:

( (

From here, you HOLD the button down (for > secongsy will hear a confirmation beep then
you will see the status display, just like in DeplStatus:

/
0 01 (*101

If everything is OK, it will sit there as long asywant it to until you HOLD the button for at
least 7 seconds, then you’ll hear a long tone edlitiht sequence begins, followed by a
continuous chirping sound to let you know that &med and ready for flight.

The typical arming sequence will generally be:

* Pair your TRS with your LCD

» Go to Display Status and make sure your deploymigsnnels are OK
» Go to the Dsp/Chg Settings menu and make suresgitings are OK
* Take it to the RSO/LCO table and check it in

At the pad:
* Put the rocket up on the rail/rod
» Double-check the Display Status screen

* Go to the Start a Flight menu, and start thehflgequence
» Hook up your igniter and get ready to fly
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Programming Your Eggtimer TRS with the USB Cable

The Eggtimer TRS can be programmed from just aBoytUSB-compatible computer using a
USB-TTL serial data cable. This cable has therfate circuitry imbedded in the USB
connector, so it doesn’t use up any board spapewer on the Eggtimer. It uses a Prolific PL-
2303 serial interface chip, you will need to inktilaé drivers for it before you can connect it to
your Eggtimer TRS. See the Eggtimer Rocketry wibfer the appropriate drivers.

The interface is a simple text terminal, VT100/ANS®SMpatible. No fancy GUI graphics, but
it's fast and easy to use, and free terminal eroukftware is readily available for every OS
known to man. We like TeraTerm and PuTTY, but amulator will do; however, to download
flight data you need to be able to “capture” theaddream to a file, so make sure your terminal
program supports this. If it doesn’t, you can@etund it by doing a Copy of the text that gets
output to your screen, and doing a Paste intoteetitor such as Notepad.

If you do not already have a suitable terminal paog or you need the USB-Serial driver for the
cable, go tavww.eggtimerrocketry.conctlick on the Links tab, and you will be directeda
suitable download location. Note that tieto support non-Windows operating systems since
the Eggtimer TRS is OS-agnostic, however we're Wwmsl geeks so we can’'t guarantee that
we’ve had a chance to try every possible configomaiespecially with Linux!)

Before you try flying your Eggtimer TRS, we reconmdehat you play around with the
programming screens on your workbench, until yeucamfortable with it. You can't hurt
anything, and if you totally mess up the memory gan always do a Master Reset to clear out
all of your experimental values.

To get to the Eggtimer TRS terminal menu screersupe that the power on the Eggtimer TRS
is OFF. Connect the headers of the USB-seriakdcabyour Eggtimer TRS as follows:

Cable TRS
Black (Ground ) GND
White (TX) RX
Green (RX) TX

Plug the USB end into a USB port on your computeaunch your terminal emulator program,
configure the serial port for 9600 baud, and conhteethe serial port. Power up your Eggtimer
TRS, you will hear 45 seconds of slow beep-beepislagks for an Eggfinder LCD receiver.
Since it's not going to find one, it will start hgeg faster for another 30 seconds, while that is
happening you will see this screen. When you dahkei Enter key a few times, this will let the
Eggtimer TRS know that you have a terminal conrtkated you're not ready to start a flight.
Note: Be sure to hit Enter within 30 seconds effést beeps, or it will go into flight mode and
you’ll have to reset it again to get to the prognaing screen.
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Options are selected by hitting the letter in frohthe value, then using the + and — keys to ®ggl
the values up and down by the increment valuegfample, 50 for the LDA setting, 1 for most
other settings). If the numeric value can be alddyeyou can step up by 10 times the increment
value by hitting the “>” key. Similarly, you catep down by 10 times the increment value by
hitting the “<” key. The Esc key (usually in thpper left corner of your keyboard) exits the screen
and saves the flight settings, you will hear a lbegp that confirms the save and then the Eggtimer
will halt (both lights will blink continuously). The ? key allows you to download saved flight data
(more on that later). Finally, there are a fewdtten” keys for special functions, such as erasling a
the flight memory and setting the flight settinggiefaults, these are covered in the Appendix.

Note that if you do not hit ANY keys, the EggtinT@BRS assumes that you don’t have a PC
connected and you are ready to start a flight. Géep-beep that tells you that you are in
programming mode lasts for 30 seconds, then théfaggbegins the flight sequence. For this
reason, if you ARE programming it you should hitéfra few times to let it know that you have a
terminal connection; once you do, it will terminghe flight sequence and save your settings and
halt after you are done programming.

Note: When you first get your Eggtimer TRS, thegfit memory is NOT initialized.
Please see Appendix A for instructions on how teanl the flight memory by
performing a Master Reset. You will need to dostlhiefore you can program or fly
the Eggtimer TRS, or unpredictable results may tol!
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Field Descriptions:

A Main Altitude <50-1200 by 50, 0=OFF>

This setting controls the Main deployment chanridiis channel is typically used to deploy the
large “main” parachute, at a pre-programmed alétafier apogee. When set to “0”, the channel
is turned off, and will not fire. The altitude aathpsed time of Main deployment are recorded in
the Flight Summary memory for downloading. Zerwethese fields means that the Main
channel wasn’'t enabled and therefore didn't fire.

B Drogue <0-Off,1-Drogue,2-Backup>

This setting controls the Channel B deployment aeanWhen set to “0”, the channel is turned
off. When set to 1, the deployment channel tumsatonose-over, 1 second after apogee. If set
to 2, it works the same as “1”, except that thencehturns on TWO seconds after apogee rather
that ONE second after apogee (at nose-over). dlluws you to configure an Eggtimer TRS in
your rocket to be a “backup” unit, so that a secdratjue charge can be fired slightly later than
the primary, for redundancy. In a backup confijora you’'d also configure the main channel

to fire about 100’-200’ below the primary, deperglon the altitude that you had the primary set
to.
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Programming the Frequency, ID Code, and Device Name

All Eggtimer TRS units are shipped on 915 MHz vwathID Code of zero. Using the USB data
cable, you can change the center frequency anad®,@llowing up to 72 Eggtimer TRS units to be
running simultaneously. In addition, you an alearhe” your device, so that when you pair your
Eggfinder LCD receiver with it you will be sure ths YOUR device that you're looking at.

Note: If you change the frequency and/or ID Cofilgonir Eggtimer TRS, you'll need to change it
on your Eggfinder LCD receiver as well. If you aigeng an Eggfinder RX “dongle” receiver, it will
be a fixed frequency with an ID Code of zero.

To get to the Eggtimer TRS frequency programmingest, go to the Eggtimer TRS Flight Settings
menu by connecting the cable to your laptop, stgiyour terminal program, and turning on the
Eggtimer TRS. When you see the screen, hit thelEHRHKey to stop the beeping and let the
Eggtimer TRS know that you’re programming it.

From the Flight Settings screen, press the CTRLFakelys simultaneously. You will see this
screen:

&' ? 23%$ &&&&
? P¥%$; 2 27 >$7=
5 * 2 2=
3% 1& () *
2 + 6 3

Press the letter of the parameter that you wisthémge. For Frequency and ID Code, you cycle
through the values by using the “+” and “-* keyse t'+” key goes UP to the next value, the “-* key
goes DOWN to the previous value. When you se&dhee that you want, hit the ENTER key.

The Device Name is a 16-character freeform texd fi€ accepts A-Z (capitals only), 0-9, and
spaces. You can use the BACKSPACE or DEL keysatk lup a character. When you're done, hit
the ENTER key.

When you are satisfied with all of the values, prige ESC key. The values will be saved, and you
will hear the slow beep-beep that indicates thatBggtimer TRS is halted.
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Flying Your Eggtimer TRS

Once you've programmed your Eggtimer TRS, you aggly for a flight. In general, a generic
flight prep procedure for a multiple deploymentketlooks something like this (assuming that
you’re using switches for deployment battery poveeid also for Reset if you aren’t using an LCD
receiver).

If You HAVE an Eqgfinder LCD receiver...

At Your Prep Table

Check ALL flight batteries with a DVM and replacefcharge as necessary

Double-check your Flight Settings screen to makeethat all values are correct

Confirm that any deployment power switches are OFF

Hook up any deployment charges with the computdrdaployment batteriesisconnected

Connect the Eggtimer TRS power battery... this wdkisthe pairing sequence

Turn on your Eggfinder LCD receiver

Wait for the units to pair up... leave it at the Maiienu

Wait for the 1S light to come on and/or a veriffedfrom the Eggfinder LCD receiver
* DO NOT disconnect the Eggtimer TRS batteryar will lose your fix!

Close up the AV bay and get your rocket ready...

At the RSO Table
Prove to the RSO that the deployment channel(sjliaedled (along with showing them that
your rocket is flightworthy, of course!)

At the Pad
* Put your rocket on the rod/ralil
* Turn on the deployment power
» Double-check your flight settings, then seleetrSa Flight
*Check the status on the LCD receiver...
« If it beeps and flashes, turn off the deploymmmwer, reset the computer,
take it off the rail, and go back to the tadtel check your deployment igniter

The Eggfinder LCD will begin beeping, the displayl start showing the GPS coordinates,
after a few seconds you’ll see the altitude go fyaar ASL altitude to zero, and you’re good
to fly!

» Hook up your motor igniter, get back to the flighe, and
* Move to the safety area, and watch your credilast into the sky as the LCO hits the button

If You Get an Error Tone:

Carefully approach the rocket

TURN OFF the deployment battery power
Disconnect the motor igniter from the launcher

- 26 -



Count the number of beeps to see what causedribre(érere may be more than one error)
Take the rocket off the rod/rail, open up the paglbay, disconnect all batteries, and fix the
failed condition. Then, you can start all overingwhopefully learned one more thing to check
in the future...

You can see that if you're doing multiple deploynseiit’s a lot more involved than just stuffing
some wadding and the parachute into the tube, pgppithe motor, and hooking up the igniter.
Multiple deployments require discipline in ordemb@ake them work reliably; we’'ve seen way more
than our share of failed deployments, on everytifiagn a small mid-power E-size rocket all the
way up to an M-sized 200 pound beast. We've sepiogments fail with the top-end flight
computers and with the low-cost units, even witturedancy. The reality is that most deployment
failures are not the fault of the electronics; itsually something mechanical like a bad connection
a nose cone that'’s too tight, etc. Having yoood| sweat, and tears free-fall from a few thousand
feet and bury itself in six feet of dirt is goingruin your whole day.

We STRONGLY recommend that you use a checklistyefligiht so that you don’t forget anything.
We have some on our website under the Download®sdat
www.eggtimerrocketry.com/downloadi®r you can create your own... the main thing & tou
NEED to use one. There are also plenty of oth&sueces online, Google is great for finding them.
We also recommend that you get a copy of the boolldvh High Power Rocketryit’s full of good
information too, and subscribing to a forum likeeTRocket Forumwww.rocketryforum.comis a
really good idea, too.

The Eggtimer TRS Flight Sequence
At the Pad...

As you know by now, when you first turn on the Bggir TRS you get a long “I'm on” beep
followed by 45 seconds of slow beep-beeps to indittaat you're in pairing mode, then 30 seconds
of faster beep-beeps for cabled programming m&tken you're at the pad and the programming
beeps stop or you've started a flight from the Sap#ions screen, that’s when the fun begins...

At that point, the Eggtimer TRS looks at your fliginofile to determine what deployment channels
to test, and it does some internal tests as vifeflverything is OK, it goes on to the “Ready for
Flight” sequence, indicated by a 10 second longbé&®hen the Ready for Flight beep stops, you
will hear continuous chirping that indicates thisitide samples are being taken and saved to the
pre-LDA memory, so the rocket may be launched giteme. GPS and altitude data will start
streaming to the data port, and if you have aniR&you will see that data on your monitor or LCD
display.
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The normal TRS flight display screen looks likesthi

9" "I < (
2111 /97

The top line shows you:

* Latitude in the units that you chose when yowypaonmed your LCD display

« # of Satellites in view (“5”in this example)

* A bar graph showing the quality of the fix ddtam 0-7 bars

* The status of the Drogue and Main channelshdythave continuity, the letter will be there; if
they do not, it will be blank. For example, theMDmeans that both channels are live. After your
Drogue channel fires, you will only see the “M"tefthe Main fires, they will both be blank. I&th
deployment channel(s) fire but you still have couitly (usually because the igniter bridgwire didn’t
burn through), you'll still see continuity but thedters will be in lower-case, i.e. “d” for Drogaad
“m” for Main. This lets you know that the chanmetually fired, which may be handy information
to have as you're scanning the sky looking for yidlain chute.

Note that the channel status is only displayelefe is an active radio signal from the TRS to the
LCD. If you lose the connection during a flightet*“DM” will be replaced by a number from 0-99
with the number of seconds since the last receixeghta. If the number of seconds exceeds 99, it
will be replaced by “**”,

The bottom line shows you:

* Longitude in the units that you chose when yagpammed your LCD display

» Barometric AGL (Above Ground Level) altitude frahme flight computer. This updates in real-
time as your rocket is in flight, it lets you kndww high your rocket went and how high it is when
it's coming down. That helps you know where tolddor it, although if it went very far you're

going to be using the GPS coordinates to findyiay. Also note that the baro altitude changes to
the apogee when the rocket lands.

If the Eggtimer TRS fails a self-test, you will heaslow beep that counts out the error code aaiste
of the “Ready for Flight” tone. You will also see error display on your LCD receiver:

2" 0
0

This means that the Eggtimer TRS has aborted itjie 8equence due to a hardware problem, AND
YOU SHOULD NOT LAUNCH. Deactivate the Eggtimer TR8sconnect the batteries, disconnect
the motor’s igniter, and correct the error befdterapting the flight again. Note that if you hahe
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Eggfinder LCD display paired with your Eggtimer TRSwill not allow you to arm the unit if there
is an error.

The beep codes are:

Number of Problem

Beeps

1 Battery Low Error (< 6.6v)

2 Altimeter Sensor or Hardware Error

3 GPS Error (no feed)

4 Channel A (Main) error - igniter/servo/battery

5 Channel B (Drogue/Airstart) error — igniter/sehattery

Important: The full self-test routine is executed whenighfl is started, after you hold the button
for 7+ seconds at the Status screen (if you haueCihreceiver) or when the programming timouts
have expired. In the event that it passes sdifatas$ a condition arises after it has passed llit wi
NOT notify you of this fact. In particular, if yaurn off the deployment power after the Eggtimer
TRS has gone into the Ready for Flight mode, thgtiEger TRS will continue to report that it is
Ready. However, the deployment channel status Wik displayed on the Eggfinder LCD display,
so if this should happen then you’ll be able tg tedpefully before the LCO presses the button.

OK, we're ready, so press the button already!
In the Air...

Once your rocket is launched, altitude sampledaken at 20 samples per second. These samples
are saved into a special rotating pool of memony thre LDA altitude is reached at 200’, then they
begin to be saved into the “regular” memory. Wiear rocket reaches LDA, the velocity profile
data also begins to be computed.

Velocity readings are computed based on the diffezen altitude between successive samples and
the elapsed time between the samples. In a peviatd, this would give you a precise and 100%
accurate velocity reading. The reality is somewditi¢rent, however. There are several things that
can introduce errors into the velocity readingglarof attack, wind, errors in the pressure reasling
due to aerodynamic influences, and time differendegou measure the launch angle prior to
launch, you can calculate this error, although laingt (such as wind) what makes the rocket deviate
from a straight-vertical path will pretty much négéhis compensation unless you had set the angle
to a really high value (over 15°). If the pragsports in your payload bay aren’t sized properly,
this can introduce an error, particularly if theytoo big and you have two of them opposite each
other (you'll get a crossflow through the payloay bvhich makes the pressure readings very noisy).
Finally, differences in the processor’s timing niatyoduce errors, although the readings are taking
at relatively precise intervals so it's going tousey small.

The good news is that the magnitude of these ereasto be proportionate to velocity as the rocket
ascends, so they respond well to being filterett wiathematical noise filters. We use a variatibn o
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an exponential moving average filter to smoothtbig “noise”, so transition to supersonic speeds
and back can be detected with relatively good aagyur

Mach Transition...

As your motor continues to burn and the velocity@ases, if the velocity exceeds 800 ft/sec
aerodynamic shock wave pressure buildup can f@eopthssure sensor into thinking that the rocket
is descending when in fact it is actually ascending rather rapid speed. If this were not takém i
account, the flight computer might deploy parachaienear-mach speed, which would undoubtedly
break something and ruin your day, not to mentibatan object falling from the sky at these
speeds could do.

To prevent this from happening, the Eggtimer TR&uws predictive mechanism to hold off
deployments until it's safely out of the mach “dangone”. All deployments are inhibited on
startup. Real-time altitude readings are runugkoa filter, which “smoothes” the noise from the
pressure readings. The smoothed readings producela gentler velocity profile, which allows it

to be used to obtain reasonably accurate veloaitydes. After the LDA has been reached, when
the velocity drops below 100 ft/sec for at leasetond (presumably near apogee), deployments are
enabled.

Apogee and Nose-Over

Assuming that your rocket is moving more or lesaight up, it will continue to slow down during
the coast phase until it gets as high as it's gtongp. If the rocket was going absolutely straig,
the velocity at this point would be zero; it wosldhply start falling to the ground. In realityjgh
almost never happens, because you usually angtedtrail at a slight angle so that the rocket sake
off away from the flight line. This results in thelocity disparity that we’ve previously mentioned
The rocket usually has some forward velocity atgaep hopefully it's relatively small so your
parachute deployment happens at a low velocityentt cause any mechanical problems like a
broken shock cord or a zippered tube. It alsonadaat you really don’t know that you've reached
apogee untiéfter you've been there, since if you have a signifidanvard component it may still
go up a little bit.

Accordingly, the Eggtimer TRS fires the drogue phtde at Nose-Over, which we define as one
second past apogee (highest recorded altitudehe Ifocket is still going up, chances are that its
altitude is going to keep increasing before a @o®sd interval elapses, so you're unlikely to get a
false apogee detection. If the rocket hasn’t gheney more altitude after one second then you must
be starting on your way down, so the Eggtimer TIR& fthe drogue at that point, for 2 seconds.
Assuming that the mechanical portion of the drogneehanism is working properly, your drogue
chute will pop out and your rocket will start slawgidown.

If you should run out of flight memory during arntaal flight, drogue and/or main chute

deployments WILL occur. These events are not dégreton recording the flight samples, they are
only dependent on time/altitude and therefore areptetely independent of the recording process.
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The recorded deployment altitude and time ARE ddpenhon the recording process, however, so
you may not get an accurate deployment altitude/timyour flight summary download if this
happens.

When Nose-Over is detected, the Eggtimer TRS bagiimgy the Descent Samples value for altitude
sampling. This setting is very low, 2 samples/sas.the rocket descends, when the altitude drops

below the Main deployment altitude the Main chansetiggered, for 2 seconds. At this point your

Main chute should pop out, to thundering applaugkaahearty round of high-fives all around.

On the Ground

The Eggtimer TRS detects that your rocket is orgtieeind when the AGL altitude is below 30 feet
for over 5 seconds. Unless you launched fromlaitl unlikely that your landing altitude will be
lower than that by a full 5 seconds times the dets@de, which is typically about 20 feet/sec for a
main chute. That works out to a landing altitu@@ Ielow your launch altitude, which would be
unusual.

What is more likely is that it won’t be able todig out that you've landed, generally because your
rocket landed on high ground or a tree. If thadg®as, it will continue to record altitude samés
the Descent Samples setting, until it runs outight memory. When that happens, it will call it a
flight.

Once on the ground, the Eggtimer TRS will sendtbetapogee through the radio until reset. It also
sends out your GPS coordinates, so if your rocket dragged on the by the parachute by the wind
(or picked up and returned to the range...) you’lbbée to get an updated fix if y ou have your
Eggfinder LCD receiver with you. It also acts ageafication that you had a successful flight, but
getting your rocket back in one piece pretty muwat you that, didn’t it?

After the Flight

Once you've noted the maximum altitude so you aag labout it to your friends, you should TURN
OFF the deployment batteries. It's OK to leaveEggtimer TRS on until you get back to the
range. Gather your rocket up and take it baclota yvork table, get a can/mug/bottle of your
favorite beverage, then you are ready to downlbadiata.
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Displaying Your Flights with the Eggfinder LCD Recaver

One of the nice things about having an EggfindeDlr€ceiver with the TRS is that you can
review your flights without having to break out tlaptop and the USB cable. You can’t get as
much data as you can from the cable, since your t&&Biver obviously can't create graphs or
give you detailed flight statistics, but you carn geuick display of your apogee, maximum
velocity, and a few other flight “milestones”.

To display your flights, pair up your Eggtimer TR&h your Eggfinder LCD receiver. From
the Main Menu, TAP the button until you get to fgght Display menu.

( (
- $

PRESS the button for at least 1 second to displayatst flight.

B C7/D
c7ron

Flights are numbered starting from zero (your {éght), and incrementing by one to let you
know how old the flights are. The number in braske the memory location (in this case, 28).
The “A:” value is your altitude in feet (7,128 he “V:” value is your maximum velocity in feet
per second (864 fps).

If you TAP the button, it will cycle to the nextdast flight, until you display all 32 flights. If

you PRESS the button for at least 1 second, ygatllanother menu that cycles through the
flight statistics for that flight (more on thatdaj. If you HOLD the button for at least 7 secqnds
it will exit the Display Flights screen and takeuyioack to the Main Menu.

After the last flight, if you TAP the button youdlee

-$ +
E

If you select this item by pressing the buttondbleast 1 second, you will be returned to the
Main Menu.

Displaying Flight Milestones
The summary screen for each flight is nice if yaantwa very quick look at the apogee and
velocity of the flight, but there’s more informati@vailable. To select a flight to display more

detailed information, PRESS the button for at ldas¢cond when the flight that you want to
look at is displayed. You'll see this screen:
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B C7/D
- 7/

To cycle through the screens, simply TAP the buttceach tap will take you to the next screen.

B C7/D

7

'F

This is the time-to-apogee for that flight.

B C7/D
(E %"

This the the maximum velocity (the same as on timensary display)

B C7/D
'F(E 79

This is the time to maximum velocity...

B C7/D
2l

This is the altitude that the Drogue fired atwill only be displayed if the Drogue channel was
enabled.

B C7/D
( "l

This is the altitude that the Main fired at. Itlvanly be displayed if the Main channel was
enabled.

B C7/D
E

To exit the flight milestones display, PRESS th#diufor at least 1 second from this display.
You will be returned to the Flight Status displaygxit to the Main Menu from there, HOLD the
button down for at least 7 seconds.
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Downloading Flight Data with the Data Cable
The Eggtimer TRS records your last 32 flights imsdlight memory, reporting three types of data:

- Flight Settings — All of the settings on the Fliggttings menu
- Summary Data — Stuff like apogee, length of flighgximum velocity, etc.
- Detail Data — A CSV-formatted data stream with s&ptime, altitude, and velocity

You may not be able to use all 32 flights’ worthdaita, because if you abort a flight you are going
to get a “null” flight that consists only of theidtht Settings with no data. You will also get tHis
you have it on the bench and pass through the @noging screens.

To enter the Flight Display screen, hit the “?” laythe Flight Settings screen. You will see
something that looks like this:

3 + && $
- (E %
7 "7 I
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The most recent 16 flights are displayed on thst ficreen. To toggle between the two 16-flight
display screens, hit the “+” or “-“ key. Flightsat have “0” in the Apogee and Max Veloc columns
are unused memory locations, and/or “test” flighteen you have started the flight sequence but
have not launched (like you might do if you wergtiteg settings).

To select a flight to display, hit the letter key that flight, from A-P. (Case doesn’'t matteruyzan
hit “a-p” too). For example, if you wanted to ddeaad the data for the flight at 1346’ you would hit
the “D” key. From this display, you can see tlngre are some null flights.

After you hit the letter for the flight, you willdprompted to hit the button to start the downloAd.

this point, you should go into your terminal pragrand select the appropriate option for dumping
the text to a file. Since the summary data andl#teil data are downloaded in two separate
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operations, you can save them separately by siolpgng the buffer after downloading the
summary data, then opening it again for the detztih.

We recommend that you use a file name like “FI@®t4-08-26 Nol.txt” for the summary data, and
“Flight 2014-08-26 Nol.csv” for the detail datahi§ way, when you open up the data files you will
automatically associate the data type with thetgogbgram, i.e. Notepad (or Notepad++ if you have
it... if you do not, we recommend that you get itujjonever use Notepad again!) for the summary
data, and Excel for the CSV-formatted detail fige sure to use “.csv” as the extension for the
detail data if you want Windows to recognize itaSSV file when you open it.

For example, here is some actual flight data, tdk@n a Giant Leap Rocketry Escape Velocity on a
CTI 5-grain J290.
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F( -$"
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The first part of the summary shows you the flighttings that were used, the second part shows
you the elapsed time and altitude for each maightflevent. It also shows you the measured ASL
altitude of the launch site, the temperature, #geplcode (in case the flight was aborted), thétflig
status code (more on that later), and the totalseld time of the flight.
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The flight status is updated by the Eggtimer TR&adlight progresses, and saved into the flight
memory. In the event that for some reason somgihees wrong, you can use this value to help
you figure it out. The status codes are:

- Flight Not Started (in programming or pre-Bganode)

- Waiting for LDA

- LDA reached

Not Used

- Not Used

- Mach Lockout expired (< 100 ft/sec for oveseond, after LDA)
- Nose-Over

7 - Drogue (if selected)

8 - Main deployed (if selected)

9 - Landing detected

Ul WNEO
1

Most of the time after a successful flight, thisleavill be a “9”. If the rocket gets stuck in aer
for example, and the landing altitude is never hedq< 30 ft for at least 5 seconds) this will empd
being the last previous flight phase; for examiblg,was a multiple-deployment flight, the last
status code will be 8 (Main Deployed), if there wasdeployment selected it will be a 6 (Nose-
Over).

As you can see from this data, the rocket got 2b48et, had a maximum velocity of 667 feet/sec.
The actual LDA was 203 ft at 700ms into the flightyas set to 200 ft. Nose-Over and Drogue
fired at 4447 ft at 18 secs, and the Main fired&Q ft at 94 secs.

To download the detail data, press the button agajou will see something like this.
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The first data field is the elapsed time in miltisads, the second data field is the altitude it fee

and the third data field is the velocity in ft/sethe two “F” fields are filtered data, the resttloé

values are event markers that show when variogistfinilestones have been reached. After you
close the file, you can open it with the data asialprogram of your choice. For example, if you
import it into Excel, you can graph Time vs. Alidafime vs. Velocity. See our web site,
www.eggtimerrocketry.comfor step by step instructions on how to do this;not difficult once

you get the hang of it. You can also import the/Gfata into statistical software packages, although
this is beyond the scope of what we’re doing here.

- 36 -




An Excel scatter graph from this data looks sonmeglike this:
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The “FAlt” trace is altitude @ time, the “FVelod'ace is the filtered altitude @ time. The other
“spikes” are event markers; they point to the adkt and time at which specific events in the
flight have occurred. For example, the “LowV” marlshows that the Low Velocity event (the
end of Mach Lockout, after 1 second of <100 ftAselocity has been detected) occurred at about
17 seconds and 4400 feet.

You can clearly see that the rocket hits peakualéitat about 18 seconds, and maximum velocity
at about 3 seconds. Note that the velocity grapaggedy compared to the altitude graph; this is
due to the aforementioned issues with derivingaigldrom barometric pressure. The important
thing is that you can see clearly where the vejquitaks then drops sharply; this is where the
motor burned out and aero drag immediately stadestow the rocket. You can also see where
the drogue ejection charge fired about a secomd aftogee and the rocket starts to slow. The
CHA (main) channel fired at about 94 seconds atiab00’
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Building Your Rocket to Use the Eggtimer

Mounting

First things first... the Cardinal Rule of trackerumting is KEEP THE ANTENNA AWAY
FROM METAL OBJECTS. More on this later...

In order to use your Eggtimer TRS with a rocketyiit need to be properly mounted and
secured. The Eggtimer TRS is designed to be ugbduwst about any rocket with a 1.35” dia.
(BT-55) or 38mm payload bay, so any rocket that takte an egg will easily take the Eggtimer
TRS. However, there is some preparation thatheilheed to be done to secure it properly. |If
you’re familiar with egg-lofting, you know that yaian't just throw an egg in the payload bay
and expect it to come back unharmed. The EggtirRS is no exception, like an egg it needs to
be properly protected from the forces of flight.

The easiest way to do this is to build a “sled”ifpa piece of 1/8” plywood or basswood that
can simply slide into the payload bay. If propatbne, a sled can be easily removable for post-
flight downloading. Better yet is to build a pagtbbay out of couplers that fits into the rocket
between the booster and the main parachute sectiwre are some excellent references for
constructing payload sections in the Appendix.

If you have a L2 size rocket, it will probably comvéh a payload bay. If you're lucky, it might
come with the sled too, but if it doesn’t you'llgirably need to make one. 1/8” plywood or
1/16” G10/G12 fiberglass works well.

The minimum size sled that will work with an EggénTRS is 7 ¥2” long, if you are using the
wire antenna. If you are going to use an exteging¢nna, that takes about 3" off of that, but
you’re going to need an RP-SMA extension and aerar@. We recommend, however, that you
make the sled as long as the payload bay will allbwou have a 6” payload bay, for example,
your sled should be the entire 6” in length. Yaunt want the sled moving around in the
payload bay during flight!

Mount the Eggtimer with at least two, preferablurfo4-40 screws and nylon washers, and use
nylon washers on the top of the board if you aregusetal screws. You can use self-tapping
screws if the sled is wood, but we recommend tbatput a dab of CA glue in the holes to keep
the screws from coming loose. You can also useall strip of ¥4” plywood to stand-off the
board. If you use machine screws, put a dab ofite® on the threads before you install the
nuts, or use Nylock-type nuts. You can also usemgcrews, they are a little lighter but they're
more expensive too. NEVER use Velcro to mount yeggtimer TRS, it will generate static
electricity when you remove it and you may damager Yeggtimer TRS permanently.

OK, remember the Cardinal Rule? What this meai$li&T YOU CANNOT MOUNT THE
EGGTIMER TRS IN AN AV BAY IF YOU HAVE ALLTHREADS RWNNING THROUGH

IT. OK, so all of the AV bays that you've ever louare held together with allthreads, how are
you going to put an Eggtimer TRS into them? Thanaar is simple... just mount the antenna
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OUTSIDE of the AV bay, away from the allthreadso do that, you will need to install an RP-
SMA connector instead of the wire antenna, andrgay need to get a short RP-SMA male-
female cable to bring the connector outside. Sympk the cable to bring the connector outside,
screw your antenna into it (rubber duckies workl ¥ee this...), and wrap the cable/antenna
around your shock cord with some duct tape. Yadre strain-relieve the cable so that it can’t
get pulled, leave a little slack and zip-tie thel émthe shock cord mount.

Alternatively, you can get a long RP-SMA female @dgnnector, one that’'s designed for
bulkhead mounting, and screw it to the AV bay belkd. You'll need to rigidly mount the sled
on that bulkhead, you don’t want it moving, buthié bolts on the allthreads that hold the AV
bay together are removed from the other side thenwon’t be a problem. If you go this way,
make sure that the antenna can’t be damaged tshtiek cord whipping around; it's probably
better if you mount the antenna on the drogue sidege there’s invariably a lot more room to
work with, and the deployment of the drogue is Ugismewhat softer than the main.

Batteries can be mounted in several ways. Snalies work well, so does double-sticky foam
tape for LIGHT batteries (like 200 mah LiPo batstifor example). If it's a rechargeable
battery and you don’t expect to remove it, a dabpafxy works too. Do NOT use double-sticky
Velcro, it WILL come loose in flight and is a magrier static electricity.

No matter how you mount the batteries, make swaetttey can’'t work loose during flight. That
would be bad... you could lose your deployment poD your GPS feed.

Multiple Deployment Hints

1) ALWAYS weigh your completed rocket with all bexies and the motor that you plan on
using, determine the CG, and run it through a @Eglike RocSim or Open Rocket to check the
stability and predicted flight path of your rockéboogle to see if there is a RocSim file for your
rocket, and/or modify it accordingly if you have deachanges or have a custom build.

Yes, this IS rocket science...

2) Similarly, use RocSim/Open Rocket to deterntimebest delay time for the drogue
deployment. Ideally, it should be within +/- orexend of predicted apogee, when your rocket is
moving at a relatively slow speed (< 20 ft/sedsal). If you are going to use the motor’s
ejection charge to fire the drogue, and the mo#srdnfixed delay time (i.e. one that you cannot
“drill out” to adjust), it might be a good ideado this before you buy your motors, so you can
purchase them with the correct delay time. Of seuif you're using the Eggtimer for drogue
deployment you don’t need to worry about this.

3) Prior to flight, perform a Ground Test procezlwith a test load and your ignition battery.
We recommend using miniature Christmas Tree lightsy work very well for testing with just
about any battery that would light up an ignit&¥iou should perform at least one Ground Test
with the pyrotechnic charge that you are goingdabing to be absolutely sure that it will fire
with the battery that you choose, and that it'srarenough to kick out your parachute. This
obviously should be done OUTDOORS in a well-vetdgidbarea. If you have an Eggfinder
LCD recelver, this is easy. There may be locall&gpns that prohibit pyro testing where you
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may be living... check with your local fire marshiyou aren’t sure. If you can'’t test in your
backyard, check with your local club to see wheaye gan test; they may have an area set aside
during launches for such testing.

4) Batteries can be heavy, especially 9v “trapsidiatteries. For best flight performance, use
the lightest batteries that you can get by with7v single-cell Li-Po batteries work great for
deployment with low-current igniters like a Que@&2, but you need to charge them properly
and solder 24 gauge tinned pigtails to the bateagls, since most of them are very fine and can
easily break under flight stress. After you solider pigtails, fold the pigtails over and wrap the
battery with a couple of wraps of electrical tapestrain-relieve the delicate battery leads.

You can also find these batteries with various &inficonnectors pre-mounted, you can obtain
the matching connector for them with a pigtail, aottler it to the board. Be sure to put a switch
in-line with the positive (usually RED) side of tbeployment connector!

5) Batteries are a lot cheaper than motors ancetecko if there is any doubt whatsoever about
the capacity of your ignition battery, replace\Wthen in doubt, TEST THEM FIRST before you
try to fly them, and replace them if they read ure9 of their rated voltage.

A lot of people replace their deployment battetg@EVERY flight regardless of the voltage or
the current draw being used. With a 9v Alkalinddrg and a Quest Q2G2 igniter this may be
overkill, but for smaller batteries such as an A28 battery it may be a really good idea.
Compared to the cost of the rocket, motor, Eggtifrie®, and last but not least, your time, a few
dollars per launch to ensure that you get a goptbgiment is cheap.

Of course, if you're using a rechargeable LiPodygitthis probably doesn’t matter all that
much... the amount of current that a LiPo will put muhuge compared to the requirements of
most deployment igniters/ematches. Just maketkatgou test it before every flight, and keep
it charged up.

6) If you are using a pyro ejection charge, you3Mlhave an external deployment power
switch to disarm the deployment power until shobiore launch. This is a Tripoli and NAR
safety requirement, and is just good common sewseYou can pair up your Eggtimer TRS
unit with your Eggfinder LCD receiver at your prigble, leaving the deployment power OFF
until you have the rocket on the rod/rail, themtitron right before you start the flight sequence
from your LCD receiver.

If you are NOT using an Eggfinder LCD receiver tmdhe Eggtimer TRS, you should shunt the
Reset terminals to put the Eggtimer TRS in “holdide, then release the Reset shunt and turn
on the deployment power on the rod/rail to stagtftiyht sequence. This will keep power to the
GPS module, so you don’t lose your fix. We DO N@Tommend powering down the Eggtimer
TRS power until you're at the pad, like you woulnwlith other flight computers. The GPS
needs to stay powered to maintain the fix. Webensthe results of launching without a fix; the
Lost Patrol may still be looking for that rocket...
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Air Pressure Ports

For the altimeter to work properly, there must baiadisturbed exposure to the outside air
pressure. This is a little trickier than it soundecause the air is whizzing by the rocket at
several hundred feet per second during flight,sspocau may remember from Bernoulli’'s

principle in Physics this is going to cause thespuee at that location to drop if the pressure
cannot be equalized. The trick is to make th@massure ports large enough so that sufficient air
can enter the payload bay, but not so small thdrbps with air velocity. If you make the ports
too large, then crossflow air currents can disthebairflow and your readings will be very

“noisy” during the boost and coast phases whemdbleet is moving at high speed.

There has been a lot written about sizing air presports for model rocket altimeters, but most
of the literature agrees that the total area nedxtabout 1/500 of the volume of the payload
bay. For example, a 3” rocket with a 9” payloag bas about 63.5 square inches of volume, so
the total area of the ports should be about .12reguches (about 1/8 square inch). We
recommend that you use three ports, equally spawaahd the diameter of the tube, so each port
would be about 1/24 square inch, or about 4" anditer. You need these ports to be at least
four body tube diameters from the tip of the naseecto prevent possible pressure build-ups
during high speed flight, particularly during macansition, but this is usually not an issue with
most multiple deployment rocket configurations hessathe payload bay is typically located
behind the main parachute bay where the pressiidipus more gradual.

A quick formula for the diameter of the holes, amss\g that you are using three is:

1) Length of Payload Bay in inches:

2) Diameter of body tube in inches:

3) Square of #2

4) Multiply #1 and #3

5) Divide by 1500

6) Take the square root:

This is the diameter of the holes you need

For example, a small 5” payload bay 1.5” inchediameter (inside of a BT-60 coupler...)

1) Length of Payload Bay in inches: 5
2) Diameter of body tube: 15

3) Square of #2 2.25
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4) Multiply #1 and #3 25.

5) Divide by 1500 0075

6) Take the square root: 668

We’'ll multiply this by 32 to get the size of thellln 1/32nds, it's 2.77/32” so we should be fine
with a 3/32 drill bit. Make sure that you use adaharp drill bit, you do not want any burrs on
the outside of the tube disturbing the airflow. uvoay want to sand the area around the holes

with some #400 extra-fine sandpaper to smooth wybarrs or flash, and possibly harden it
slightly with some thin CA glue too.

Appendix A — Special Functions

There are some special functions that are accéssadhe settings screen that are not on the
menu. In general, you will probably not need te tigese functions very often, if at all, but you
need to be aware of them in case you do.

Master Reset

A master reset completely clears all flight memanydl resets the flight settings to the defaults.
The default settings are:

( > @1 203 A
3% 1& 0 ("

To perform a Master Reset, hold the Ctrl and Y kaywn together at the Flight Settings screen,
you will then see this screen:

MMMM # 1*1 MMMM
0)0J )#1''0 *G '((0)444
5301 %

To perform the reset, you need to hold the Buttothe Eggtimer TRS down for at least 10
seconds. When you do, you will hear a long cordiron tone, then you will see a progress
screen as the memory pages are reset. Leave gienEgalone until the process is complete.
When the reset is complete, you will see “MasteseR€ompleted”, you need to reset or power
down the Eggtimer TRS before you can use it.
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Memory Dump

The Memory Dump writes comma-separated-variable/)CGfata to the serial port containing

the data in every memory location. This functispiimarily used by the Eggtimer Rocketry
technical support staff to debug problems thatiyay encounter, but you can also use it to save
all of the flight data prior to a Master Resetaiuychoose.

To dump the memory, hold the Button down while piogver is off or the Eggtimer is in reset
mode, and continue to hold it down as you turnienEggtimer or release the reset. You will
hear a long beep, acknowledging the Monitor modd,\eu will see a “MON>" prompt on the
screen. If you hit the “0” (zero) key, the lagglit's memory will be dumped to the serial port;
if you hit the “A” or “a” key, ALL flight memory wil be dumped. If you press the “E” button,
the processor’s internal EEPROM is dumped.

Hold the Button down and release it to start theplu

The memory dump format is:

Page No., Page Address, Memory Address, Higk,Byiw Byte, Integer Value
Page No. : Page Number (0-31)

Page Address: Address within page (0-2047)

Memory Address: Address within memory (0-655341\g’s)

High Byte: Byte value of first byte

Low Byte: Byte value of second byte

Integer value: Value of integer (two’s complemiémegative)

Note: Memory dumps can take awhile, especially‘&fedump.
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Appendix B — Deployment Channel Testing

You must perform a Master Reset before you can peofm deployment channel testing, see
the Eggtimer Assembly Manual for detalils.

IMPORTANT: The output channels are designed to be usedswaitte kind of resistive load,
i.e. an igniter, a Christmas Tree light bulb, eldEVER CONNECT A SIMPLE PIECE OF
WIRE ACROSS THE DEPLOYMENT TERMINALS TO PERFORM AD EPLOYMENT
TEST. If you do, and your battery is capable of sougaimore than 8A of current (i.e. a LiPo
battery) you may damage the Eggtimer’s output tsams.

Testing with the Eqggfinder LCD Receiver

One nice thing about have an Eggfinder LCD recdw#énat you can remotely test the
deployment channels, you don’t need to be closkdgaocket when you do it. This allows you
to do a full deployment test, including your pyidiaic charge, safely away from the rocket.

SAFETY WARNING: ALWAYS TEST IGNITERS OUTDOORS, WIT H A SUITABLE
DISTANCE BETWEEN YOU AND THE IGNITER (AT LEAST 5 FE ET). If YOU ARE
TESTING WITH A PYROTECHNIC LOAD, WE RECOMMEND AT LE AST 10 FEET
OF DISTANCE BETWEEN YOU AND THE ROCKET, AND NEVER S TAND
IMMEDIATELY IN FRONT OR BEHIND THE ROCKET.

To perform a deployment test, prepare the igniber @harge and the battery. Make sure that the
deployment power and the Eggtimer TRS power areetlioffl Mount your rocket on a suitable
fixture so that it won’t move as the nose coneaplnte, and protector are ejected by the
deployment charge.

Turn on the Eggtimer TRS, and immediately turryoar Eggfinder LCD receiver to pair it up.
When you get the pairing screen, turn on the dep&y power, then step safely away from the
rocket... we recommend at least 30 feet.

Press the button, then cycle through the screetilsyan get the following screen:

(*1(1J
oa)(r""’

Hold the button for at least 1 second, then rel@aséou will see:

o)(1'""
40J
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If you press and release the button, you will see

01"
4(*1

You can cycle through the channels by tapping tiitoh. Select whichever channel you wish to
test by holding the button for at least 2 secondsu will see:

(*1 (BN
GO IOI 1

Hold the button down for at least 7 SECONDS, yoll mgar a long tone for 10 seconds, then
the channel will fire. Afterwards, you will see

oo
wo

Approach the rocket, turn off the deployment powleen turn off the Eggtimer TRS.

Testing with the USB Cable

You can also perform a deployment test on yourtégrihannels with the USB cable by using
the Monitor mode. This allows you to make surd tha battery and the igniter that you are
going to be using for deployment and/or airstaréscmmpatible, before actually flying them.

SAFETY WARNING: ALWAYS TEST IGNITERS OUTDOORS, WIT H A SUITABLE
DISTANCE BETWEEN YOU AND THE IGNITER (AT LEAST 5 FE ET), AND NEVER
TEST USING THE CABLE WITH A PYROTECHNIC LOAD. If the igniter has a lot of
pyrogen, we strongly recommend that you put it imaan or other reasonably fire-safe
container when you test it.

Note that only one deployment channel can be tedtadime, and the igniter will be fired for
the amount of time that you set on the programmargen. This includes the “0O — continuous”
setting, so make sure that you set it up propdrgad of time.

To test the Main deployment channel, enter the toomode by holding the Button down while
turning on the Eggtimer TRS. You will hear a Idmeep, and you will see a MON> prompt on
the terminal screen. Hit the “M” key, and you wWikar a continuous warning beep. Press the
Button, and the Main igniter channel will fire fovo seconds.
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To test the Drogue deployment channel, enter theitoromode by holding the Button down
while turning on the Eggtimer TRS. You will healoag beep, and you will see a MON>
prompt on the terminal screen. Hit the “B” kegdayou will hear a continuous warning beep.
Press the Button, and the Drogue igniter channéfiva for two seconds.

Afterwards, the Eggtimer TRS will go into Reset Mode. the buzzer will beep slowly and
continuously, Turn off the deployment power, thie@ Eggtimer TRS power.
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Appendix E - Specifications

Pressure Sensor:

Type Bosch BMP-180, accuracy rated to approf09@ (29,500 ft)
Accuracy  Approx 1m (3 ft) throughout rated pressange
Precision  Approx ¥2 m (1.5 ft) throughout ratedgaure range

GPS
Type Maestro Wireless A2235H
SIRF IV
Rate 1 sample/sec.
RF
Type Hope RF HM-TRP-915
Power 100 mW (20 dBi)

Modulation FSK/Digital
Frequency 909-926.750 (as used in the EggtirRS)T

Processor
Type Atmel ATMega328P
Speed 16 MHz
Memory
Type I2C Serial EEPROM
Size 65AB (512 Kb)
Deployment

Voltage 3v-60v

Current 8A max, 60 W

Isolation > 3000V (opto-isolator)
Duration 2 seconds

Size Approx 3.9”Lx 1.3" W x .5"H
Weight Approx 25 grams
Power

4.5V-30V, min 200 mAH

2S 7.4V LiPo battery, 500 mAH or larger recommended

Current Draw

Startup Approx 200 mA (typically < 2 minutastdoors)

Operational Approx 80 mA
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Edggtimer TRS Quick Reference (Release 1.5A)

Typical Flight Sequence

1) Long Beep — Power On

2) Slow Beep-Beep for 45 seconds — Eggfinder LCBingamode

3) Fast Beep-Beep for 30 seconds — Cabled Prognagnihode

4) Pause while baseline samples are taken andesels executed (about 10 seconds)
5) Long Beep (Self-Test passed ) OR Beep Code§ 8st failed)

6) Chirping — Ready for Launch

Launch....

7) Deployment channels fire as programmed dutigtf
8) Atlanding (< 30 ft for 5 seconds), the apogesent continuously over the radio

Beep Codes

Number of Beeps Problem

1 Battery Low ( < 6.5v)

2 Altimeter Sensor or Hardware Error

3 GPS error (no feed)

4 Main error — igniter or battery problem

5 Drogue error — igniter or battery problem

Cable Connections/Settings

Connections: GND — Black; RX — White; TX — Gmnee

Serial Port Settings: 9600 baud, 8 bits, 1 stbpnioi parity, no handshaking
Emulation: ANSI/VT100

Monitor Mode

To enter Monitor Mode, connect the terminal cabtart your terminal program, and hold the Buttomdavhile
powering on the Eggtimer TRS. You will see a “MONwompt on your terminal screen. Hit the one-clcaer
monitor code to perform the function, some of treso require that you press the Button to starthe

Monitor Codes:
0 - Dump LAST USED memory page to data port isVJormat
A - Dump ALL memory pages to data port in .CS¥hfiat (this takes awhile...)
E - Dump the processor's EEPROM to data port BV @ormat (for tech support use)
M - Fire Main channel for 2 seconds
(you need to press the Button te fire channel)
D - Fire Drogue channel for 2 seconds
(you need to press the Button totfie channel)

Programming Screen

& ' +
0 ™
'79
g
;<0 6<1 203 67<5 %, -= : 9
5 1 ( ;27 >$ 6 <0 = (
5

? %@ 2 + A

*
0- + 6 3
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* To update the real-time readings on the rightahside, press the ENTER key

» To change values: press the LETTER of the optige +/- to change the values, hit ENTER to accaloie

* To accept settings and save, hit the ESC key..bttager will start beeping slowly
(Eggtimer is now in Halted mode)

 To perform a Master Reset, clearing all flightmuey and resetting to initial settings, hit CTRLda¥y, then hold
button for 10 seconds to confirm (You shoatdly need to do this once, unless otherwise inga)

» To change Frequency/ID Code/Device Name, hit CBRU F. Navigation is the same as the Flightirggtt

screen.

Flight Display
* To enter Flight Display mode, press the ? keynftbe Programming Screen:

& ' 3 + && $
- (E %

7 "7 I

5 179 9!

9! 9:

! 7! :

77

o 9"

9 97 9!

* To toggle the pages from the first 16 flightghe second 16 flights, press the + or — keys
* To select the flight to download, press the LERT& the flight (i.e., “G” for the flight with anmogee of 1623
feet)

To download the Flight Summary Data:

» Open the capture buffer in your terminal progi@ee your terminal emulator's documentation)
* Press the Button to download the summary daf@Xi format

 Close the capture buffer in your terminal pragrand save it to your computer as a . TXT file

The Eggtimer TRS is now ready to download the El@étail data...

To download the Flight Detail data:

» Open the capture buffer in your terminal progi@ee your terminal emulator's documentation)
* Press the Button to download the detail dat&€8V format

 Close the capture buffer in your terminal pragrand save it to your computer as a .CSV file

Buzzer beeps slowly and continuously to let yoawnhat it's done and Halted

Flight Status Codes (from Flight Summary Download)

0 - Flight Not Started (in programming or pre-Bganode)
- Waiting for LDA

- LDA reached

- Not used

Not used

- Mach Lockout expired (< 100 ft/sec for ovesetond, after LDA)
- Nose-Over

7 - Drogue deployed (if selected)

8 - Main deployed (if selected)

9 - Landing detected

OO~ WNER
1
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Eggtimer TRS & Eggfinder LCD Menus

Startup Sequence

* Turn on Eggtimer TRS
* Turn on Eggfinder LCD

#

$ %

0

&
|*(|

(Displays for 5 secs...)

(Displays for 10 secs...)

(Looks for Eggtimer TRS... up to 30 secs.)

(Displays version and Device Name)

« At this point, the two are in sync... TAP the butto continue

Menus

» TAP the button to cycle between the menus
* Hold the button for 1 second to select the menu

(

(

+ %,

.+/'\

(

(

(

(
-$

.w/'\
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Check Status Menu

( (

+ 0,
NGO > % % L
/

00 (*101
N' > E
100 * + - $& %+ > > + % $6
$ K > - + %+ K + $ +3 E +
->& ) 110% + >+ - $& Yo+
% K+ + + %+ %

Display/Change Settings Menu

NGO > % % L

1 203 41 203

NG > %

L

N' > 45 %, -

E &L
8 40
0
o) N' > E 3
0 NGO > % %
0
0

( 0627

( 0627 4
@) N' > E 3
o) NGO > % %
o)



N' >

Display Flights

%%$%
%

(

(

-$ +
(@]
(@]
N + -3% && $L
.5/ C;Z./D N( % + QBA6&& $ %
) ) N :7/86 % $/1" -
(@]
(0] "> && $ E +
(@] NGO > % + (
o} NGO > P % E ( (
(@]
@ + ( - $LA
_B:7C/7/D N e g
(@]
(@]
B C7/D
. g
(@]
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B C7/D

(E %"

(oJe)

B C7/D
'F(E 79

o)e)

B C7/D
o

oo

B C7/D
"l

oo

B C7/D

N GO

Deployment Testing

C(
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o)
o
-3
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o)
o
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4
o)
o
- %
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0
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NGO %L
Flight Display
9" Il!ll < (
2111 /97

Top Line:

(
GO 0"

: %

o000
@

MMMM# 1*1 MMMM
"'*1 0

O N5 - %
O N+
N1E % L
&-
& G

* Latitude (in the format programmed in your LCB&tup screen)
« # of Satellites in view (“5”in this example)
* A bar graph showing the quality of the fix detam 0-7 bars
 The status of the Drogue and Main channels (Dgbeoon, M=Main on)

Bottom Line:

* Longitude (in the format programmed in your LCB&up screen)
* Real-time AGL Altitude in feet (changes to apogéénding)

-54 -



