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Developed Openly and Collaboratively on ODE

Home Projects Help

Shepard Test Stand

(o1 NN Activity Roadmap Issues Ganit News DMSF Wiki Forums  Repository

Overview
The & Mach 30 Shepard Test Stand is a test stand for Estes rocket motors, It is named after & Alan Shepard, America's first é‘MEMbers
astronaut, as it is our first test stand. The Shepard Test Stand uses an Arduino Uno with a custom shield to provide the
physical interface between the data collecting computer and the requir~* ~~~~~— Thiz mrnfack s dhe Beobin o codios of meniacke Mnnneee W e e e
to develop the required skills for the practice of safe rocket engine ope
record data about a rocket engine’s performance. The use of Estes cla}
in before moving to higher powered motors and engines. The ultimate
engines for use in orbital launch systems. M
&° Members
Shepard Test Stand Demo Reel - -
By — W y - H :
. Manager: <7 J. Simmons, <7 Jeremy Wright

¥% Wilton Burke

Developer: ¥% Aaron Harper, Y% Ben Barnett, % Christopher Sigman,

Terms of Service Signers: Y% J. Simmons, Y% Greg Moran, ¥% Ben Barnett, % Jeremy Wright, ¥% Wilton Burke, ¥% Ethan
Chew, ¥% Aaron Harper, Y% Christopher Sigman, ¥% Ryan Pulkrabek

¥% Ethan Chew, Y% Greg Moran, ¥% Ryan Pulkrabek,

; The work done on Shepard v1.1 on 05-20-13.
Watch on (3 Youlube Added by % Jeremy Wright over 9 years ago

Shepard v1.1 Dev Log (DAQ) 04-02-132 (5 comments)

A log of the work done on the thrust sensor circuitry for Shepard 1.1.

.| Issue tracking Added by %% Jeremy Wright almost 10 years ago
= Bug: 4 open /[ 10 View all news
= Feature: 6 open [ 13
* Support: 0 open / 0
= Milestone: 0 open / 14 &’ Licensing

View all issues | Gantt « Hardware: Mach 30 Open Design Pledge

» Software: Apache License, 2.0
» Documentation: Creative Commons Attribution

Redmine

Terms Of Service
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Shepard Test Stand Shepard Test Stand

overview nctivity [EIRERTY] Issves  Gantt  News DMSF  Wiki Forums  Reps Ouerview  Activity Rosdmap issmes  Gantt wiki forums _ iepository
Roadmap Roadmap Documents
#v2.0 Shepard Test Stand - Protot) Bug e
P ype G Feature T
over 9 yaars late (07/20/2013) oo =) = = — n = = - ==
Milaztane
Base for the kit version of the Shepard Test Stand. L 0 Joas 13l
i [J Show completed versians. [ 3 Data Acquisition (DAQ) System Decuments v1.x
e (048] B cpan (304 [ O Zimages
O 3 manusss I
. Vorsions O 23 Mechanical System Documents v1
#4371 64-bi ersion o Java on Windows Doesnx27 |0 | e afmare verdams vix

Support Sesial Communications
. 2.0 Shegard Test Stand - Prototype

= g On Arduia and o PCB Fles vi.x
o ; Y10 Shepard Teet tomd - rottype [= 8 fles v1
N . 1.1 Shegard Test Stand - Frototype O 2 System Design Documents vi.x.
0 175+ Java GUI G058 1t vt 5w C5 ofdats agturad from ths Arduina Mo B e

Branding Ta Software Interface
Vit Version of MLXS0614 1R Sensar
#134; Retuen 0.0 For Temperature i IR Sensr s Not
2173 add 3 "wizard" mede for the Shepard Gul

0 Between Arduina and Java Asp

o Control to Arduina Instead of Chent

a4

)| 44 ShopardTs Bat 1.1 SeoardTS Bt 1 1 e

nectod 0| {4 ShepardTs BoM u1_0 BragardTs Bkt D.sde

&
&

rolders: 9, Documents; 2

V1.0 Shepard Test Stand - Prototype

i veson o the test stand i 3 pratstype o 1o oy teach us abuu the fundamentals of buling  rocket moto
in thiz varsion ururs varsions of Shapard and baynd

t stand, but also about the peocess of bulding spaceflight related hardware with  geographically distributed team. Many lessons were leamed

Related lssues

inish Shepard v1.0 Documertation
Create Structural Assembly Instructions for Shepard 1.0

Redmine.

5 1.1 Shepard Test Stand - Prototype Terma OF Service

V1.1 Duseription

™ of the tost stand. This s an in update gver 1.0 where caly the major issues are fiesd, and the requirsenents are scaled back aperopriately for the level of the praject.

There was 8 lithe bt of & process braakdown on this version,

sams varsion 2.0 DAQ documentation 9ot Med in with th versan 1.1 80cs. Becauss of

the wi

300 dey logs My be 3 Fite Rard 1o foblom but havs been deaned U a5 much as possible

Plaase refer instead to the Shepard v2.0 documentation to maks sure that you ars building the late:

Shepard Test Stand - Shepard Test Stand

Overview  Activity  Roadmap Isswes  Gantt  News D sorums  Repository

Overview  Activity Rosimap lsowes  Ganit  Mews DHSF

Shepard Test Stand Wiki v2.0 e Mavigation
(@1 Shepard Test Stand Discussion
. % * Start Here. N N
aw Gttt space Science Center S F T = == e
MACH 30 1) niversity -
MACHIY open source = Resources 2 Simemens oe/0212011 67231 pm s : :
o dwars Documentation 5
e * Beyond Shepord 2. Sinmens 50 B
1 ve project Wiki for the ¢ \.mw zwa-hgo ard Test Stas nd. This holds small model rocket motors fixed (clamped in place} during that thing 3, ST S S T 2. Simmens 2= &
- e B by Sackst For Malaxis Tomparature Sensors 5% Joremy wiright 03/24/2014 10:58 am 1
T Shepard st Stamd s arc Ay Shepad, A 5 TS, 3 (5 . W i A B 5 the vl e beaan s 2
arojec i the fist I a svies of peciects o develop the reduired s fo the practice of saf rocket engine operaion, and to develop the 7 Software/Fmware Summary s Bors tas e £ 3C100as 1240802013 10:13 am 1
i’ performance: T mwur.(m Tost Stand prcect i 10 sart amall don what s larved when insy
s s shaoseshy of st m he ground ot 2 sevemy wrighe 029013 12:37 am "
ined acces o space. T et vt and e o temoersturs
3 s Enginsering Procoss
5 bevond tht 1o o 320 aaie 10 assanbie Systaces Epjomiog e o R .
o anyone to uld and m,m upon the des harcwars desaner 1 edcators and sudents ae enci T ot
shore thelr knowiedge and enthusissm, 2 k@anzm—«vu u«\.mer( Calibration and Modifica 3 Jones 114252013 09:33 pm 12
1f vou're interested in getting involved, please introduce yourself in the forums and let us know what your interests a 3. Black Dlagras
JXouveesrvated i ootieg Imolves esee 3 Bt V2.0 SEP - Ikl Questions pmm—— 09/23/2013 11:32 am 7
Shepan? for Teschers and Scout Landees & Preninary Desig V20 - SEP - Renuires 1 Jeremy viright 1040872013 01 8
We are currently working with 3 partner organization, the o Coca-Cola Space Scien to develop curriculum o that Shepard can be used In middle school, high school %0 Shepard w11 Wikl Docs Have Been Tapged" % teremy wright 08/30/2013 0 )
ot saa s0metime inthe St halfof 3014, 1 you e Wterestsd in Arding o0k Mo 360uL Shepard 1 ucation,Dlease Contact 2 ach 30 - T you'a paming £ Bull and operate a Shapard Tet Stand on vace o X
10, b Start o Sacion o Shopard 2 teremy right 09/18/2013 01343 o i
Shepard for Makers 12" titng
e Dev Log Documentation 2 secemy wiright 09/23¢2013 09:24 am 1
i 20 bleves tht Mok and Makarspces i e e e spacfaing wkfrcs, petnring it us i ut mision " asten the dancament of humanty o  sacea oen design practices, i
300 3 bas toward mature technology. I U e Invhved I, we 40Coura08 Y0 10 Jomp GHL . 1 yos wan o tart withGur Gesign raional, také 3 ook o th e The navipaton bar ot the 3% it Questio S— 02372013 09:21 am 1 st T o3 s
k. buling.tastng, and cparstng a et v Documantaton section o the FLon B, AWy make surs 6 1ead the & Safty roce2ures At 3 0k Yu Ca VS the BHct xarince possle with Shepard Als, 7 2 i St
Gont forget t & registe for 3n Open Design EGInG ACCOUNE 50 Y04 <an STar 90sting 10 the forums. Modificatian af Aaron's structure concept based on requirements dialog with CCSSC 3. Simmons 0972042013 11:35 am 4 Aty 3. S vy
o) gt S et il
Shepard for Students v1.1 Softmare inerim downiosd 2. Sinmens 0871812013 08:40 3
stat poge
i youte sady tostart working with Shepard, t it the Sty Brcedures Oce o up 0 coeed o thee, YouTl e o ke ok st the iog Ml o s o o cpara th s stand, Ay cordecme index b tite Testing upeated Shepard DAQ code n preparatin for ed morming mesting with CCSSC [ Pp— oOV17/201303:11 pm 6
Uha vou may heed Shocld beIn the aavigation par ot the ight under Dacamentalion: also, don 1oroet o egater fof 3 Opeh DesiOn Enging acEount 3 505000 t the foru Index by dote .
Shepard v1.1 vs Shepard v2.0 Process Breakdewn % Jeremy Wright 09/14/2013 04:42 pm Q
Contributing Makerspaces
Dev Log Updates 1% Jeremy Wright 06/24/2013 09:15 am 10 3, Semmces
J fpa- i
Accalarometer Uses on Test Stands —_— 2013 05:08 om 0
A Makerspace aL)‘tﬁ I tndianapolis, Indiana with space (and tools) to collaborate on projects, a training room, a 30 printing ares, and much more. Club Cyberia gracousty ed integration ing for versions 1.0 and 1.1 of o 13 Shepard Hangout Follow-Up 1% Jeremy Wright 2013 10:29 pm L]
the Shepard 10t
Webane: 5 iy V1.1- Java Resiacament for Processing Discussion % 1eremy wright 2013 07:01 am 10 amany B e w s vy
V13- 5T 33 Tssue Lpme— 2013 07130 am 0
V1.1 - SEP - Budget I teremy wright 08/26/2013 07126 am a
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Received One of the First OSHWA OSHW Certifications
OSHWA is a US Non-Profit

« Conferences and community
events

* Educate general public about
OSHW

* Organize the OSHW movement

 Collect, compile and publish data
on OSHW movement

* Provide a painless way to indicate
that products meet a standard for

Photo crecit OSHWAIOHS 2020 OSHW
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Received One of the First OSHWA OSHW Certifications

MACH 30 SHEPARD TEST STAND

OSHWA UID

Us000006

Licenses

HARDWARE
OTHER

SOFTWARE
APACHE

DOCUMENTATION
cc BY
VIEW DOCUMENTATION

BRANDING
INFORMATION

TEST EQUIPMENT

The Mach 30 Shepard Test Stand is a test stand for Estes rocket motors. The
Shepard Test Stand uses an Arduino Uno with a custom shield to provide the
physical interface between the data collecting computer and the required
sensors.

The test stand is mostly functional. That means that it is unlikely that it is
protected by copyright in a significant way. The Mach30 Open Design Pledge
makes it clear to users that copyright restrictions will not prevent them from
copying or improving upon the hardware.

The software related to the test stand is protected by copyright. The Apache
license governs how others can copy and build upon the software.

The documentation for the test stand is collected on the Mach 30 website.
This documentation is protected by copyright and licensed under a CC-BY
license. That means that others can copy and build upon the documentation
as long as they give credit to Mach 30.

The Shepard Test Stand name mostly describes what the hardware is and
what it does. Mach 30 might be able to obtain trademark protection for
“Shepard” test stands if it wanted to use that name to differentiate test stands
that come from Mach 30 from other test stands. The larger “Mach 30" name is
unique and more than simply descriptive. Therefore Mach 30 could distribute
their own Shepard Test Stands under the Mach 30 name and prevent others

from using the same brand name on their products.

PROTECTABILITY SPECTRUM OF PROJECT COMPONENTS

LESS
PROTECTABLE

MORE
PROTECTABLE
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Jones Boys Rocketry Forked Shepard

Poking holes in the sky, one rocket at a time.

Welcome R t '13 3 Tweets

WELGOME

to John and Christopher’s rocketry website. I'd been
building little rockets since before Christopher was born but
it was only after he got old enough to go watch them fly that
we started launching them. That got me interested in
rocketry again and I got my Level 1 High Power
certification in 2003. In the following years. however. our
activity waned and we only launched occasionally. Then we
did a couple competitions, placing second as a team in one
and taking first and second individually in another. This
piqued Christopher’s interest and we ve been building

| rockets like nobody’s business since then.

Now we’ve joined a local model rocket club and NAR. I've
gotten into building high power rockets again and hope to
get my Level 2 cert. before the end of the year. UPDATE:

4 L2 mission accomplished! (See the Story here.)

/.(;40?(‘/75;35 Zhe Sfrc»g Arom
@ Great Meadeow in Feb. '0s.

KT_f o S Ay o

This site chronicles some of our adventures in rocketry.
Check out photos from the launches we attend and a
database of our rockets and flights.

Shepard Test Stand Search:

Overview Activity Roadmap Issues Gantt News DMSF Wiki EINIEE Repository

Forums # Discussion =

Calibration and Modification

Added by % 1C Jones about 9 years ago

Hello,

I'm helping my son with a science project on rocket motors. We have constructed a test stand and are trying to use your Arduino setup and software for the recording
apparatus. We need to calibrate our load cell and it doesn’t look like your Calibration Utility is working yet. How should we go about calibrating the setup so that we're
getting accurate readings. Also, we also need to modify the scale of the measurements to accommodate higher thrust loads.

Thanks for your help,

John

£ Replies (12)

RE: Calibration and Modification - Added by % Jeremy Wright about 9 yed

Hi John,
Glad to hear that you and your son are doing a rocket science project.

What version of the software are you running? The version 1.0 DAQ soft
@ repository if you haven't done so already.

Also, what version of the circuit did you build? There are known issues wit
currently in-between versions, and our latest circuit and procedures can b
with the Arduino Fritzing diagram). Make sure that you read the rest of ti
missteps that you'll want to avoid. The circuit outlined there will be your b
calibration procedure that we're using right now is outlined as well. The ca
the Estes motor documentation.

Please let me know if you need any other help.

This work is licensed under a Creative Commons Attribution 4.0 International License.

thejsimmons.com


http://creativecommons.org/licenses/by/4.0/

/J. Simmons, Ph.D.

Jones Boys Rocketry Forked Shepard

This work is licensed under a Creative Commons Attribution 4.0 International License. thejsimmons.com


http://creativecommons.org/licenses/by/4.0/

/J. Simmons, Ph.D.

“Open Source Hardware (OSHW/) is a term for tangible
artifacts — machines, devices, or other physical things —
whose design has been released to the public in such a way
that anyone can make, modify, distribute, and use those
things.”

from “The Definition of OSHW?”

thejsimmons.com
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master ~ 1

© rodeioirs

Pull requests

/ components /
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Edit Pins ~

Goto file Add file ~
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Table of Contents

Distrbuted OSHW Framework (007 Distributed OSHW Framework (DOF)

Introduction ]. Simmons - jrs@mach30.org - Version V0.1.6, 8/6/2021
The Pillars of the DOF

Methodology Documentation

Related Projects . .
Distributed OSHW Framework (DOF)
Stakeholder Needs
User Stories A. Simmons <jrs@mach30.org> :revnumber: v0.1.6 :revdate: 8/6/2021
User Story 1: Branch OSHW
User Story 2: Fork OSHW

User Story 3: Merge OSHW |ntr0duct|om

User Story 4: Composition of OSHW

Data Structures Mach 30 launched Open Design Engine (ODE) in 2012. Since then we have run our own OSHW projects on ODE, observed

Lol other groups host OSHW projects on ODE and other sites, and held numerous conversations on and offline about the
Component List Item

Activity Step
Parameter

nature of hosting OSHW projects. Our conclusion after all these years and experience is the same one we held back in
2012: the OSHW community is still searching for a project hosting solution that meets the needs of hardware projects

) (where documentation is part of the source code).
Function

What has changed is our approach to addressing OSHW project hosting. This time we are starting with the development
of a tool independent methodology for developing and sharing OSHW, the Distributed OSHW Framework (DOF). What do
we mean by methodology?

The Distributed OSHW Framework will be a systematic approach identifying:

¢ What needs to be shared
e How it should be shared

e The relationships between the various kinds of shared content

Note how developing a methodology is different from identifying best practices, covering case studies, and creating
definitions. A methodologv is something one follows: it is a fullv defined process. And bv targeting tool independence, we

https://github.com/Mach30/dof =~
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It

open source

ardware
1. Bill of Materials (BoM) Data € Keep the Project Source DRY

What is the source of an OSHW project?

2. Assembly Instruction Data € Humans are the Compiler

3. Supporting Materials € Except when the 3D Printer is the Compiler
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It’s Files All the Way D

encoding_fallback_warning_issued = False
encoding_escape_warning_issued = False
def metadata_stream_to_writable_bytes(s):
encodingStrategy = gitConfig("git-p4.metadataDecodingStrategy') or defaultMetadataDecodingStrategy
fallbackEncoding = gitConfig('git-p4.metadataFallbackEncoding') or defaultFallbackMetadataEncoding
if not isinstance(s, bytes):
return s.encode( utf_3') if Skip_il'l‘FD:
if encodingStrategy == 'passthrough':
T o if "code' in entry and entry['code'] == "info":
s.decode('utf 8') continue
return s if 'desc’ in entry:
except UnicodeDecadetrror: . .7 _indbroadbent ‘ ~/src/ubuntu_config [master
if encodingStrategy == "fallback' and fallbackEncoding: Erﬂ:r:l‘"[ desc ] =4 3 -~ K 4
global encoding_fallback_warning_issued i‘F 'FullName" in ent . On branCh MSter TL x =2 Se*
al encoding_escape_warning_issued
entry[ *Fulliame¥> Changes not staged for commit
if not encoding fallback_warning issued: .
print{"\nCould not decode value as utf-8; using configured fallbaclk for kE}" in deE:“"SCD"
print("\n{this warning is only displayed once during an import)") '_'F kE}" i"l E'I'Itr"_'f:
encoding fallback warning_issued = True
return s.decode(fallbackEncoding).encode( utf 8"} Entr‘y[key] =
except Exception as exc: . .
if not encoding escape warning_issued: if cb is not None:
print{"\nCould not decode value with configured fallback encoding % cb(entr}fj
print{"\n{this warning is only displayed once during an import)"}
encoding_escape_warning_issued = True
escaped_bytes = b'"
if str is bytes:

for byte in s:

S WOWOONOOO S WN —

-t

byte_number = struct.unpack{'>B"', byte)}[@]

if byte_number > 127:
escaped_bytes += b"%" g Untracked flles
escaped_bytes += hex{byte number)[2:].upper()

else:

escaped_bytes += byte

byte_number in s:
if byte_number > 127:
escaped_bytes += b'%"
escaped_bytes += hex{byte number).upper().encode()[2:]
else:
escaped_bytes += bytes([byte_number]) ndbroadbent ~/src/ubuntu_config [master

return escaped_bytes
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http://creativecommons.org/licenses/by/4.0/

/J. Simmons, Ph.D.

" WHAT'S NEXT2
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Defining DOF — Modeling OSHW

2-DataStructures/2-DataStructure.yaml: &ref_5
name: Data Structure
purpose: Define storage format for data used in an architecture
template: |
name: {{name}}
purpose: {{purpose}}
template: |
{{template}}
elements:
- {{element}}
derivedFrom: {{derivedFrom}}
elements:
- key: name
type: string
itemType: "'
description: Human readable name of the Data Structure
derivedFrom: []
key: purpose
type: string
itemType: "'
description: Provides specification for an individual Data Structure
derivedFrom: []
key: template
type: string
itemType: "*
description: »-
Liguid template of YAML representation of the data structure, suitable
for use in manual or automated generation of the data structure
derivedFrom: []
key: elements
type: list
itemType: 2-DataStructures/1-Element.yaml
description: Definition of the data in the Data Structure
derivedFrom: []
key: derivedFrom
type: list
itemType: string
description: »-
Lizt of paths to model filesz that this Data Structure iz related to by
analysis results and design decisions
derivedFrom: []
derivedFrom: []
2-DataStructures/3-Reference.yaml: &ref 6
name: Reference

purpose: Provide data required to cite sources

(i) This work is licensed under a Creative Comm

ET

id: https://w3id.org/Mach38/m36ml/blob/main/src/linkml/root. yaml
name: m38ml_root
title: Mach 38 Modeling Language - Root schema
description: |-
Schema definitions for the Mach 38 Modeling Language (m38ml) Root Sy
license: https://creativecommons.org/licenses/by/4.8/
imports:
- linkml:types
prefixes:
linkml: https://w3id.org/linkml/
schema: http://schema.org/
m38ml_root: https://w3id.org/Mach38/m36ml/blob/main/src/linkml/root.yaml
default_prefix: m3eml_root
default_range: string

classes:
Element:
description: :-

/J. Simmons, Ph.D.

The basic construct of an m3@ml model. All other classes inherit from Element such that a model is a collection of Elements.

Elements may own other Elements via the *body* slot.
slots:

- id

- shortName

- name

body

slots:
id:

identifier: true

required: true

description: :-
An element's [Globally Unique Identifier (GUID}]{http://guid.onefguid) in a model.
Tools may choose the GUID version to use {language default is v4)

close_mappings:

- schema:identifier

pattern: "A[{]?[0@-9a-fA-F]{
shortName:

required: true

description: :-

An abbreviated name useful for referring to the element.

Conforms to the NPM package.json *name* [format]({https://docs.npmjs.com/cli/vB/configuring-npm/package-json#name).

close_mappings:

- schema:name

ational License.

thejsimmons.com
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Defining DOF — Tooling & the Vision

2. Assemble TRRS Wheel Speed Sensor Module Housing Top

2.1. Tools
MName Description
Personal Computer ~ Personal Computer (generic)  Windows, M or Linux
Slicer | 2 ] 5 ice of slicer software
3D Printer 3D Printer (generic) Any FDM 3D printer compatible with selected filament
2.2. Materials

Quantity D Mame Description MNotes

349 filament = Filament  PLA Filament (generic) v1.0.0 ~ Thickness to match selected 3D printer specs

2.3. Procedure
° °

npm install arduino-uno oo
1. Launch the Slicer software on your Personal Computer
2. Open the trrs-wssm-housing-top.stl geometry file in the Slicer

O R 3. (Optional) Su d setting i default settings for selected Filament
A. Create Raft = True
d d d o . Skirt Distance = Far (10mm)
y a r‘ n a a r‘ u 1 n O - u n O C. Generate Support Material = True
D. Support Percent =
. Ensure Filament is loaded in the 3D Printer
. Print the d try following the manufacturer's instructions for the 3D Printer

6. Remove the completed TRRS Wheel Speed Sensor Module Housing Top from the 3D Printer

https://github.com/modelb-lic/trrs-wssm/blob/master/dist/assemblylnstructions.adoc
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/J. Simmons, Ph.D.

Supporting Aerospace @ OSHWA — m30m|
 DOF team Is developing a base schema for DOF called m30ml

 m30ml supports capturing more generic concepts such as
* Terms
* Actors
* Activities

* m30ml will enable the definition of open source standards to support
certification of open source aerospace systems
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http://creativecommons.org/licenses/by/4.0/

/J. Simmons, Ph.D.

DOF Reference Tooling

Existing Tools New Tooling Focus Areas

* Git » Data Creation

* Npm/yarn » Data Maintenance

* Rendering Layer * Query/Content Extraction
« Pandoc
* Jinjaz aka CRUD operations
« Markdown

This work is licensed under a Creative Commons Attribution 4.0 International License. thejsimmons.com
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/J. Simmons, Ph.D.

“Open Source Hardware (OSHW) is a term for tangible
artifacts — machines, devices, or other physical things —
whose design has been released to the public in such a way
that anyone can make, modify, distribute, and use those
things.”

from “The Definition of OSHW”

WHAT'S NEXT=*

thejsimmons.com
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/J. Simmons, Ph.D.

What do you think?
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