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Motor Designation: N1865
4 INCH 6 GRAIN SLO_MO_9 Total impulse: 13628 Ns
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RMS-Plus™ H550ST-14A Super Thunder™
Reloadable Motor System™
High Power Rocket Motor Reloading Kit
Motor Specifications -~ o o oy 0 O
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RMS™ K2050ST-14A Super Thunder”
Reloadable Motor System™
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pre-pos-ter-ous: contrary to reason or common
sense; utterly absurd or ridiculous.

i
-

The Leader in

= = == BT . i
iraty = Technical by Design.
S0 {ER D www.aerotech-rocketry.com :"9';"’9"0’"’3"‘:3
B BN BN BN cmis AoT Rodie tMobr Compoten s, 1. 2113 W 250 N, CedarC iy UTS 4721 wawwae ok ch-rocke by.com ocketry

F'otwh/ LYO®d HAMT




| 3420Al a2y 2F 9ELISNAYSyidlf w201S8S0NE 2F GKS

¢cwLt h[L w2O01SGNRE ! a320AFa2y 3> LyOdalteNBHISVO| dzN

HAaMT ! 9wht!/ [/ ESFEYAY3 t | NIeé

c6 ! 9wh/ LYyO® HAMT



T6

| 3420Al a2y 2F 9ELISNAYSyidlf w201S8S0NE 2F GKS

¢wLt h[L w2O01SGNEB ! 3820Al 02y 3> LyOdteNBHISOVO( dzNg

V4

HamT {nY {YLFtt {FGSttAOSa F2

¢tSOKy2t23e& YR tNRINIY |h(
YSY Aol X t | dz

[N

¢KS {n o{YLFLff {IGStftAGSa F2NJ {SO2yRINE {(GdzRSyila
a0ASYOS GFNBSGSR (2 | ROIYyOBBRZIYANRRRS dEPRAKAHR &O
OdzNR 2dza SELISNAYSYy(iSNaR® LG A& o6lasSR 2y G(KS 2@SNJ
'w[lL{{ LNBINIYY 27F dzyA OSNA jm 5 = 2 R&
RdzOSR /Fy{lFtd&a IFyR ltdziz2zyz2Y ia®
¢KS {n @AaArzy Aa (G2 AYl 3IA ¥ ao
ar2ya NR2UGSR Ay YAdaarzya y| a4y
4dzOK & ¢! w/ HZ LINPIANBaaAAY ¥FSo
YSGSNE 2y | A3K t28SN) K200 [IL{{
Ay3a G2 t201SlGvdzwS az2dzyRAY floidz
YA&dadAz2ya (2 mna 2F {At2YS [IL{{
P ERESSIOERIH T TREERNI2 M O] S 0 v BISR
9FNIK hNBAGD® 9FOK aidSLI oA 10 A
ONBYSyilt AyONBlFaSa Ay ao |
¢tKS 6ARS NIy3aS 2F &aSyaz2NB | yR SEGSyaAortAde 27
GKS ANRdzyR (GKIG INBE fGANENSEAAFVOERYDAYAGSR o60& [iKS
w GY2ALIKSNBE a0ASYyOS YSIadaNAy3d RdzaGzZ 2NAFYAO 02Vl
#3S3ASGl a2y dzaAy3 OREARKC

waSladz2NBYSyd 2F 3INRdzyR | yR
R

3
wtSKAOES ReylYAO0a YSIFadzZNAYy3I RNI3IZ PGSKAOES 2NASy

JeNRa> YI3IySa2YSiSNa

W ANFNIYS O2yiNRf FT2NJ NSO2OSNE GKNRdAdAK aSN©2a |\

m{lmé fAGS NBO2YSNE FDSNJ FLI2ISS RSLIE 28YSylo GAl
G§SSNBR LI N}&IATf &

T DFYYlF NI}Y@& NIYRAFa2y YSIadaNBYSylhao

91 OK {n alaGdSttAlGS LIeft2IR Aad AYBRLANSR Sdé Al &SF NS

I giwlh/ LYy Od® HAMT



| 3420Al a2y 2F 9ELISNAYSyidlf w201S8S0NE 2F GKS

¢cwLt h[L w2O01SGNRE ! a320AFa2y 3> LyOdalteNBHISVO| dzN

6p E p E TohpyOSYiSRnme ItYNRPFS&aa2 NI ¢CoAITIAT AY
Iy { a8 ISR GENI 2F [ doS{lGad 9 Of s ¢
aSyaz2NB YR A& LINRZPINIYYSR ad Iy & S Ny
/| 2y U3dzNI a2y a gAGK YAYAYLFE &aSyaz Ay S
dzLJ O2y U3dzN> a2y a gAUGK YdzZ alLX S &S SYS
/| 2NB RIGF O02ftS0a2y f22LJ Oly SE 6 A
t22L Oly RStAGSNIon 11 2F Ydi e 02f

C2NJ I ff odzi GKS Y2ad olFaAiao LIXFU2N¥az {n dzaSa Yz
N} y3S NIRA2Z2 O2YYdzyAOloea2ya (2 02YYdzyAOIF (S (2
AA2Y @

2NR Oyl 0S5

P
Q)

ySs asSy

(0p))

Aot

Qx

¢tKS aeadSy Aa SEGSY Ly

A

' ASNB OFy YIF1S dzaS 2F (GUKS RSTFldz i aSyaz2zNa |yR Y
YAYIoD
GSa INBE RSaA3aIySR (2 06S bz2gy 2y NRO| S
S LI ef2ImRnday €2 I yRIM tY2HENEA Fdy RAYy I |
NBII OK GKS G2LJ 2F (GKS adNI d2aLXK
dZNBR FT2NJ SAGKSNI OF LIo @S bAIKGA
NBEO2@PSNE RSOAOS F2NJ AYRSLISYRSY
YIG Ffft2ga FT2NI Iy AYONBYSyl f
O LI o6fS LI O]FIAYyI adsaadGlrotS F2N

¢CKS {n LINRBANIY IyaOALIl GSa NI LA
LI FG2N¥ya yR aSyaz2Nn yR KiHa
f&Keh yBRbaNRA F2NJ LINPANI YYAyYy 3 f|I y3
a2ya YR aSyaz2NJ AYyidSNFIF OSaa

{n A& o0lLasSR | O02Yvz2y &FGSttAGS Yraarzy a2Dgl NB LI O
walylF3SYSyi RNAOSNE T2NJ SFOK aSyaza2N) G2 AyAobtAl Sl |yl

W 2YYdzyAOl o2ya LINRPG202fta T2NJ G6StSYSGNE 2F aSyaz2N) RI

ye6 ! oiwh/ LyO® HAMT



| 3420A1l a2y 2F 9ELISNAYSydGlt w201S0NE 2F GKS
¢wLt h[L w2O01SGNEB ! 3820Al 02y 3> LyOdteNBHISOVO( dzNg
O2YYlIyRa (2 G4KS &l dadSttAGST

w5l Gk O2ftftSOeazy GKIG

w2 ffa O02yU3IdzNBR aSyazNAZ

WLISNA2RAOIfte al 0Sa -ASYHBANMIRRIH KA OIN2QIST bd BHKNIYBY 2 NB

W ANBEfSaate GNryavYAaida aSyaz2zNI RFGF G2 GKS 3INRdzyR &l «

Q)¢

wtAadSya FT2NJ O2YYlFIyRa FNBY GKS INRBdzyR aidGlez2y G2 WGKS
WDNRdzyR aidGl a2y &a2DgltNB (2 NBOSAGS (St SYSGNE FTNBY YA:

C2NJ {n933 YR {n ! NRdZAy2 (GKAa LI O113S A& 6NARGGSYy Ay |
AY RS@St2LIYSyld F2NJ GKS {ntAod

HamT {n LINPZARS&E GKNBS aidlyRFNR LXFG2Nya G2 | 0O002vYY2]
odT+ [At2 Ol gSNE aAl SR FT2NJ GKS YAaarzy |yR O2yU3dzNT
fAgES ta mMnn Y!'KI gKAfS Y2NB NRoOdzald O2yU3adz2NI a2y a NB

CKSNB I NB GKNBS {n oFaStAyS O02yU3dNl a2y3od

Platform Package Proce ssor Data Communications Sensor Scope
Storage Capacity
=4 Eag 30 printed Arduine Zero | microSD | Mone <4 Entry level 54 satellite
plastic CiC++ designed to be flown in TARC
package in compatible rockets aza
hen's eqg subset of PocketQube
size, o
match TARC
payoad
= Arduing 15p Arduino Zero | microsSD | LoRa telemetry =10 Standard Arduino platform
PocketQube, | CIC++ WiFi (optional) with local storage, telemetry
30 printed and substantial sensor
plastic capacity.
= 1.5p HaszpberryPi - micosD | LoRa+ =10 Standard PG with RaspPi Fi
PocketQube | Zero W WiFT - 202 11n platform.  Additional
FPython telemetry computing capability, high
performance telemetry
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aSyaz2N) SELI yaAazy dzaAy3a adlyRIENR {n &aSy&az2NJ AyliSN
YA&daAzy RIEGF f20Frtfte 2y YAONR{5® ¢KS LI I U2NY AY
F2N) 4Syaz2N) SELI YyaAzy o
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Processor, memory, 110, microSD https:/fwww.adafruit.com/product/2796 $19.95
gForade

=4 sensor board To be published ~$3.00

3x4 sensor interface header https:ffwww.adafruit.comfproduct/816 $0.74
Hurnidity, temperature, stmospheric hitps:/fwww.tindie.comfproductsf $35 95
presaure, equivalent CCE, Total onehorsefair-quali ty-sensorsf

‘“olative Organic Compounds ssnsor

Festher low profile female headsr https:/fwww.adafruit.com/product/2940 $1.50
Feather short male headsr https:/fwww.adafruit.com/product/3002 $0.50
150 mah LiPo battery hitps:/ /A www.adafruit. comfproduct/2750 $6.95
30D printed plastic egg enclosure To be published ~$300

¢KS {n! NRdZAy2 Aa o6laSR 2y (KS &06KS DREXNHzZKGENRSBI
I RR&a (GKS o0lFaStAyS {n! NRdAy2 &aSyaz2Na AyOf dzRSY bA
G2YSGSNE SEGSNYyLFEt GSYLISNI G0dzNB= | GY2aLIKSNAO LINB&A
/ hu O2yOSY(iNloa2ys KdZYARAGEZ ! tbLwb@AaAiotsS fAIKI
YR SEGSNYItf @GARS2d ' YAONR{5 OFNR LINRJARSAE [T2N
O2yyS0Os2y LINRYS RBIAG IT 2BSINGHK 6 0 AR Ay Of dzZRS& | ASNAI €
'y Lu/ LRNI F2N a4Syaz2NJ) SELI yaArzyo
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Processor, memory, 110, https:/Awww.adafruit.com/product/2 796 $19.95
micros=D storage

LoRa telemetry radio, Feather https:/fwww.adafruit.com/product/3231 $19.55
= zensor board To be published ~3
Atrmospheric pressure (fo over  https:ffwww.tindie.com/fproductsfonehorse/ $29.95
100k ML), temperature, 3DOF sm9dslms5611-breakout-board/

orientation

3xd sensor interface header https:/fvwwwe. adafruit.com/product/S816 $0.74
uBlox 30 dynamics flight rated $20.00
SRS

Feather low profile female https:/fwww.adafruit.com/product/2940 $1.50
header

Feather short male header https:/ fwww. adafruit.com/product/2002 $0.50
Feather gtacking header hittps:/fwww. adafruit.com/product/2830 $1.25
30 printed 1.5p PocketCube To be published ~§3
enclosure

{ntA A& O0lFlaSR 2y GKS wl ALWBSNNE tA »%SNR 2 LJI02N
I YAONR{5 FT2NJ f20Ff ad2N}3ST bAIKG OFLI OGS Dt {=
GdzNB> LINB&aadzaNS FyR ol gSNeE adlddzaoe ! adl yRINR wl
Ay Ot azRSO2y OSYy (Nl a2yY KdzZYARAGEZ ! +bLwb@BA&AO0ES fAIAKID
Rdza 0 ¢

Raspberry Fi Zero W https:/ fvevewe.adafruit. comfproduct/3400 $10.00
SAP Motherboard To be published  Processor board + 3 extensions pHats ~F3
S4Pi Sensor Board To be published.  Extension pHats hosting 9DOF sensor and | ~$3

LoRa telemetry radio

SAPI Camera https:/fvwww.adafruit.com/product/3099 $29.95

Me ! oiwh/ LyO® HAMT
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4P Camera Cable httos:y/ fveww.adafruit. com/product/2157 $5.95
900 MHz LoRa Daughterboard  hittps:/fwww.adafruit.com/product/3072 $19.95
ME5611+L5MaD51 https:/fwww.tindie.com/fproductsfonshorsef $29.95
lsm9dslm=5611-breakout-board/
1.5P package To be published 3
CKS LI FU2N)Y AyOfdzZRSa | &aSNRFE LIRNIXZ F RAIAGIE kI Yy 2:

t I O1F 384

{n KFa Gg2 LI O1F3Sa FT2NJ G4KS K ® ¢KS
LINAYGSR LI I &da0 SyOf 23adzNBzp WY Al Il OK
FYSGSN LG KIFa &adzYOASYy(d OF LI OA aae 2 NB |
ol gSNER: (GKS o6lasStayS {n933 asy SYyana?z
ASNAFES YR RAIAGFEkIYFf23 LN A
{n! NRdZAYy2 +FyR {ntiA &aKINB GKS wmopl J- 91 + 3

pEpET®p OY LX I &80 éyéfzadzNB RSaA3IySR (2 K2fR (GKS 02

aSyaz2zNE> ol gSNEZ ydSyylFras FyR IRRAa2ylf aSyazNa® !
aSyazNE® ¢KS {n SftSOGNRYyAO& I NB SELISOGSR (2 &Ll OS Ol
t 201 80GvdzoS F2N¥Y FLOG2NI g6Aff 0S5 dzZLJANF RSR (G2 F 05 |LINR
{GFYRINR {Syaz2zNJ LYiSNFI OS

{n RSUyS& G(KNBS SEGSNYI ¢ aSyazNJAyuSN$|OSa@M@Nmm RS
O2yySOG2N® !t LI FU2NY¥a dasS GKS &l vYS AyaSNFLFOSad { il
{n933 YR {n! NRdZAyYy2 Ay (GKS {n aAdarzy {2DélINBod !| 4S8
0KS {ntAod

Type Pins

Serial 3.3v Tx Bx, GND

[2C 3.3y 3DA, SCL, GMND

Digital/Anglog (DA) 3.3v Digital 1O, Anglog HCHPWM, GND

M ! oiwh/ LyO® HAMT
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d02NF3S LISNALKSNIfa YR y20 3ISYySNIffeée &adzZJJ NI SR
{ntA Ffaz2 adzZJIR2Nia ! {. o
{ Sy a2 Nxa
¢CKS {n aeaidSSWR&SBa0Atyt 20383y 2F aSyaz2Nk G2 YSI adaNB LR
9ALISOGNIt AYFIAYyIAd ¢KS alYS aSyazN) AYGSNFIF OSa | NB dz
¢tKS F2ft26Ay3 GFrofS NBLINBaSyia aSyaz GKFG OFy 0G
LX FG2NXYZ yR NS 0StAS@OSR (2 02fft SOi dzaS?dzt RIFGl Rdz
¢KS tfAald Aad dzyRSNJ O2yoeydzdrtf NBOASS & bAIKG SELISNRARSYy
I NB AYF3IAYSRO
heasurement Sensor Description/Link SR 9 oH
S O 5 0 5 0O
Tirme LBlox 7 GPS 5 secwith 2 Horefresh rate. Y
Cortex MO clock
Location LBlox 7 GP2 3m RMS hotizontal precision. o W
Geometric LBlox 7 GPS 10m RM S vertical predision. o W
Altitude
Ambient Measurement Ratedto0 Papressure. Over 100k" MSL altitude o o
atrmospheric Specialties https: . tindie. com/productsfon ehorse/ sm9ds1 ms5611-
pressure M35611 breakout-board!
Bosch BME280 | 30,000Pa to 110,000Pa ~30k MSL atitude A v
Ambient Meazurement https:fiveww.tindie. comiproductsfon ehorssdsmIdsl mss611- A A
atmospheric Specialties breakout-board!
temperature M35611
Bosch BME280 | -40C to 85C of W
https:fivww.tindi e, comiproductsfon ehorssdair quality-sensors!
Microchip High precision external temperature o of
MCPZe0s https:ffwww. adafruit. comdprodu 1782
Acceleration ST LEMSDET 30 accelerstion sensor. Upto 16gs Scftware absolute position: o W of
roll, pitch, yaw.
. - 9dsl mesE11-
breakout-bozrd!
Bosch BMNCO0S55 3D acceleration sensor. Upto 16gs Hardware absolute position: W
roll, pitch, yaw.
https:fwww adafruit comiproduct/z2472
Me ! oaiwh/ LyO® HAMT
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Spot IR
temperature
Sensor

IR imaging
Sensor

CCe

TWOC

Humidity

Dust

Gamma
Radiation

Local video

Streaming
video

LyOo

ST LEMSDE1

Bosch BNCOSS

ST LEMEDE1

Bosch BNCOSS

AMS-TAOS
TEL2591

AMS-TAOS
TEL2591

\ighay
WVEMLEDTO

Melexis
MLX 20614

Panasonic AMG
85332

AME C353211

AME C33211

Bosch BME280

Sharp
GP2Y1010AL0
F

First X100-7
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30 magnetic field sensor. Software absolute posation: roll, pitch,
WE.

https:#ww . tind e comdproductsfon ehorsesm9ds1 ms5611-
brezkout-board!

30 magnetic field sensor. Hardware absolute postion: roll, pitch,
=0
https: /i w. adafruit comiprodud/2472

30 gyro, rotation sensor. Software sbsolute position: roll, pitch,
W,

h.ttpﬁ‘[l'.liﬂﬁﬂi'.'ﬂf tindie com fp[Qd ctedon ehorsef|lsm9ds] mshe11-
breskout-board!

3D gyro, rotation sensor. Hardware shsolute position: roll, pitch,
=

https:#www. sdafruit. comiproduc/2472
https:fwww. acsfruit. comiproduc!1 980

https: e w. adafruit comiprodudd 1980

httpe: e sdafrit comiprodu /2899

10 degree Fol spot IR sensor.
tempersture.  ‘egetation.
https: ey, sparkfun. comdproducts/ 9570

Determine average ground

B8x8 array of IR sansors for primitive IR imaging. 60 degree total
FON
https:#www tindie comiproductsfonehorse/grid-eve-8-x-8-ir-arraw

COR detector - 400-8192 ppm
; - . .
Wolatile organic compounds- 0-1187 ppb.  Ethane, propane,

formaldahyde, cthers
https:#www.tindie. comiproductsfon ehorse/air- quality-sensors!

0 -100% BH, =3% from 20-80%
https:#Awww.tindie. comiproductsfon ehorse/air- quality-sensors!

Optical dust sensor
http: e, waveshare. comidust-sensor.htm

PIM silicon photodiode radistion detector.
JAMME rays.

https: ity sparkfun. comdproductsi14202

=4 local gored vdeo
https: ey, 2dafruit, comiprodu 3202

Wideo, both stored locally and streamed to ground in reak-time
https: . adafruit comiproduc/3414
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