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Section 1: Program Management and Mission Overview/Mission Description Brief

Description: OSS is developing and operating an Electro-Optical / Infrared (EO/IR)

(EWS) sensing satellite. The LEO-based Rapid Revisit Optical Cloud Imager (RROCI) has an
experimental mission to design, develop, and demonstrate an 8-channel prototype system.
0SS's imager will utilize commercial off-the-shelf systems to measure cloud characteristics from a
12U satellite.

Launch: RROCI-2 is planned to launch on February 1, 2024 as a rideshare from SpaceX Falcon 9,
Transporter-10 out of Vandenberg, CA, USA.

Mission Duration: RROCI-2’s mission is to conduct measurement on orbit for 1 year.

Launch Profile: RROCI-2 is planned to be ejected from a canister attached to the SpaceX vehicle
into a circular orbit at an altitude of 590 km (+/- 25km) at a sun-synchronous (~ 97.75°
inclination). This configuration provides ideal, repeatable LEO cloud observing.

Spacecraft On Orbit Maneuverability: The RROCI spacecraft contains 4x metal propellant
propulsion (MPT) components. Each firing of a MPT produces a small, repeatable Impulse Bit.
This approach allows for precise attitude and position control as well as a orbital maneuvers.
This design is capable of years of dormancy, yet it activates instantly when required. There is
zero power consumption when the system is idle. RROCI-2 has a Total Impulse of 5000 Ns and
450 g of total fuel. The fuel mass results in ~265 dV (m/s) and deorbit capability from > 800 km,
which is far above RROCI-2 orbit. The propulsion system will be used for intermediate attitude



maintenance over the mission 1 year lifetime. At the end of the mission, OSS will initiate and
control the full de-orbit and descent of the spacecraft. OSS does not expect any interaction or
potential physical interference with other operational spacecraft, but can exercise defensive
maneuvers if needed.

Spacecraft On Orbit Attitude Control: The RROCI-2 spacecraft contains magnetometers, sun

sensors and star trackers that support an active continuously engaged 3-axis attitude control
system comprised of reaction wheels and torquer rods. The system specifications are shown
below:

Performance

Total momentum storage per axis +/-15, +/-30, +/-507 mN.m.s
Maximum torque 2 mN.m
Magnetic moment X/Y:05,7:04 A.m?
Attitude determination accuracy 30 arcseconds
Pointing accuracy <<1 i

Slew rate >1.57 °fs
Radiation tolerance = 45% krad (Si)
Operating temperature -45 /-20to + 40 [ + 85° e I

Spacecraft Power System: The RROCI-2 spacecraft uses solar panels to generate energy on- orbit,
with local battery storage. There are no other sources of on-orbit energy generation or storage.
The power design includes two triple panel wings (articulated) and two single panel wings (fixed)
for a 128.0W peak power generation BoL and 115.8W peak power generation EoL. The batteries
are 3500mAh 18650 Li-ion cells with 10A peak output current and 100Wh energy storage per
battery, for a total of 168W peak power output.

Section 2: Spacecraft Description
A detailed illustration of the RROCI spacecraft in the mission operation configuration with
dimensional markings and marked component locations is shown below:
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The system mass budget, at launch, is shown below:

System Mass Budget
| Component |  CBE(kg) [  Method |

Spacecraft

RROCI Structure Assembly 2.6 Pumpkin EIDP
SUPERNOVA SAP Covers 0.2 Pumpkin EIDP
RROCI Solar Panel Assembly 2.1 Pumpkin EIDP
Antenna 0.2 Pumpkin EIDP
SUPERNOVA Avionics - Hyperion 4.4 Pumpkin EIDP
Xantus MPT Thruster Assembly 1.1 Xantus ICD
Instrument

Electronics Module 1.64 Scale Weight
Optics Module 3.29 CBE
Radiators 1.28 Scale Weights
Optics Baffle 0.23 Scale Weight
Deployable Cover 0.20 Scale Weight
Misc (i.e. fasteners, harnesses, MLI) 0.30 CBE
Interface Harnesses <1.26 CBE

Final Total Scale Weight

The propulsion system consumable is a solid, with up to 450 g being used on orbit over the
mission lifetime, including de-orbit (see description in Section 1). There are no fluids on the
RROCI-2 spacecraft. The attitude control system is described in Section 1. There are no
pyrotechnic devices on RROCI-2. There are no radioactive materials on RROCI-2. There are no
planned proximity operations for the RROCI-2 mission. The power system is described in
Section 1.

Section 3: Assessment of Spacecraft debris released during normal operations

There are no objects >1 mm expected to be released from the RROCI spacecraft any time
after launch, including object dimensions, mass, and material. RROCI is compliant with 4.3-1
and 4.3-2 (not applicable).

=% NS 8719.14 - Process for Limiting Orbital Debris

@f (Requirement 4.3-1) - Missicn-Related Debris Passing Through LEQ

't’///- (Requirement 4.3-2) - Mission-Related Debris Passing Mear GEQ

Section 4: Assessment of Spacecraft intentional breakups and potential for explosions
There are no identified potential causes of spacecraft breakup during deployment and
mission operations on RROCI-2. There are no credible failure modes identified which may
lead to an accidental explosion. RROCI-2 will not perform intentional breakups or collisions
during mission operations. No components will be passivated at EOM. RROCI-2 is compliant
with Requirements 4.4-1 through 4.4-4 (not applicable).



Section 5: Assessment of Spacecraft potential for on-orbit collisions

The probability of collision of the RROCI-2 spacecraft probability with space objects larger than
10 cm in diameter during the orbital lifetime of the spacecraft is shown below, and is compliant
with requirement 4.5-1.

— [Requirement 4.5-1] Limiting D ebriz Generated by Collizions with Large Objects

~ lrput

Start Year |2D24. 1]

Space Perigee Apogee Inclination
Structure (km) (km) (deg)
RROCIZ Payload 500 500 97.75

Fiun Fequirement Help
— Output
Space Compliance Collision
Structure Status Probability
RROCI2 Payload Compliant 2.5228E-07

— Meszage:

Fequirement 4.5-1: Compliant - RROCI2

The probability of collision with space objects, including orbital debris and meteoroids, of
sufficient size to prevent postmission disposal is negligible. The RROCI-2 propulsion system is
redundant and comprised of solid propellent (i.e., a rupture of a gas tank is not applicable).
There are no liquids on RROCI-2. The power system includes redundant solar panel strings and
batteries. RROCI-2 is compliant with requirement 4.5-2.

Section 6: Assessment of Spacecraft post-mission disposal plans and procedures

At the end of the mission, OSS will initiate and control the full de-orbit and descent of the
spacecraft using its on-board propulsion system (see Section 1). For RROCI-2, 5000 Ns Total
Impulse and 450 g of total fuel. The fuel mass results in ~ 265 dV (m/s) and deorbit capability
from > 800 km. RROCI is fully compliant with Requirements 4.6-1 through 4.6-4 by utilizing the
on-board propulsion for a controlled re-entry for postmission disposal below the 525 initial
altitude.

RROCI is fully compliant with Requirements 4.6-1 through 4.6-4 by utilizing the on-board
propulsion for a controlled re-entry for postmission disposal below the 525km initial altitude.



Section 7: Assessment of Spacecraft Hazardous Materials
e Detailed description of spacecraft components by size, mass, material, shape, and
original location on the space vehicle, if the atmospheric reentry option is selected.

This information can be found in Appendix A, output from ODAR, with size, mass,
material, and shape, with altitude of disintegration defined.

e Summary of objects expected to survive an uncontrolled reentry, using NASA DAS3.2.3,
NASA Object Reentry Survival Analysis Tool (ORSAT), or comparable software

This information can be found in Appendix A, output from ODAR, line 72

e Calculation of probability of human casualty for the expected year of
uncontrolled reentry and the spacecraft orbital inclination

Output from the ODAR analysis (NASA DAS 3.2.3) is 1:100000000.
e Assessment of spacecraft compliances with Requirement 4.7-1
Spacecraft is compliant with Requirement 4.7-1.
Section 7A:  Assessment of Spacecraft Hazardous Materials
e Summary of the hazardous materials contained on the spacecraft using all columns

and the format in paragraph 4.7.4.10.

The only hazardous materials on RROCI are the battery modules, which are shown to
reenter at 69.4km with no human casualty risk.

347 710-01552 Battery Module 2 273 2iAluminum 6061-T6 Box 0.502 0.089 0.093 0.044 69.4 0

Section 8: Assessment for Tether Missions
Not applicable.

See Appendix A for DAS Activity Log
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0.1053

0.0005

0.0033

0.0001

0.0001

0.0014

0.0013

0.0065

0.0001

0.0005

0.0005

0.0049

0.2024

0.0186

0.0195

0.0084
0.0005

0.025

0.008

0.002

0.073

0.067

0.024
0.044

0.061

0.003

0.062

0.003

0.003

0.01

0.01

0.002

0.002

0.025

0.013

0.025

0.008

0.002

0.063

0.04

0.04

0.038
0.004

0.038

0.009

0.254

0.136

0.071

0.047
0.061

0.074

0.011

0.052

0.01

0.076

0.01

0.01

0.076

0.076

0.254

0.015

0.051

0.009

0.254

0.09

0.049

0.049

0.038
0.007

0.004

0.067

0.06

0.019
0.001

0.045

0.005

0.004

0.042

0.023

0.027

0.018

74.8

75
75.2

74.5

74.9

74.6

74.8

75

75

75

74.9

74.9



143 TAU 1202

144 SWIR LENS
145 SHCS- M1.
146 PHCS- PHIL

147 SPACER- 1/
148 CABLE- TEC
149 CABLE- TEC

150 CONN- HO
151 CONN- SO
152 CABLE- SW

153 CONN- MI
154 SENSOR- T
155 WIRE-30 A

156 SUB ASSEM
157 CAMERA M
158 CAMERA M
159 VISIBLE CA
160 SHCS- M3

161 CABLE- VIS

162 CONN- MI
163 SENSOR- T
164 WIRE- 30 A

165 CABLE- MO

166 CONN- Ml
167 WIRE- 30 A

168 ASSY- MOT
169 PLATE- EN

170 MOTOR- S
171 FHMS- PHI

172 CODEWHE
173 BENCH- OP
174 BACKER- B
175 BAFFLE- IN
176 SHIM- VIS
177 SHIM- VISI
178 SHIM- SWI
179 SHIM- SwI
180 SHIM- MW
181 SHIM- MW
182 SHIM- LWI
183 SHIM- BOS
184 MOUNT- M
185 WASHER-
186 STANDOFF
187 HOOK- MLI

188 HOOK- MLI
189 MOUNT- E
190 MOUNT- E
191 BLANKET-
192 BLANKET-
193 DOWEL PIN

194 SHCS 6-32
195 SHCS- 6-32
196 SHCS- 5-40

197 SHCS- 6-32
198 SHCS- 6-32
199 SHCS- 2-56
200 SHCS- 4-40
201 MACHINE

202 CBLTIE MN
203 RETAINING

204 CABLE- EN

138
138
138
138

138

138

148

148
148
148

152
152
152

67
156
156
156
156
156

161
161
161

67

165
165

165
168
168
168

168
67
67
67
67

176
67

178
67

180
67

182
67
67

67
67
67
67
67

67
67

67

1 Aluminum Box

1 Aluminum Cylinder

2 Steel A-28Cylinder

2 Stainless Cylinder
S

2 Stainless Cylinder
S

1 Copper  Cylinder
All

1 Copper Cylinder
All

1 PolyamideFlat Plate
2 PolyamideFlat Plate

1 Copper Cylinder
All
1 PolyamideBox
1 Lead ElemCylinder
1 Copper Cylinder
All
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
6 Steel A-28Cylinder
1 Copper Cylinder
All
1 PolyamideBox
1 Lead ElemCylinder
1 Copper Cylinder
All
1 Copper Cylinder
All
1 PolyamideBox
1 Copper Cylinder
All
1 Aluminum Cylinder
1 PolyamideCylinder
1 Aluminum Cylinder
1 Stainless Cylinder
S
1 Fiberglass Cylinder
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
1 Aluminum Box
16 Fiberglass Cylinder
4 Fiberglass Cylinder
2 FRCI-12 Box
(sh
2 Fiberglass Box
1 Aluminum Box
1 Aluminum Box
1 MU Box
1 ML Box
12 Stainless Cylinder
S
15 Steel A-28Cylinder
6 Steel A-28Cylinder
4 Steel AISI Cylinder
3
8 Steel A-28Cylinder
4 Steel A-28Cylinder
2 Steel A-28Cylinder
2 Steel A-28Cylinder
1 Stainless Box
S
3 Teflon Box

16 Stainless Cylinder
S
1 Copper Cylinder

0.0942
0.0521
0.0005
0.0005

0.0005

0.0046

0.0038

0.0001
0.0001
0.0005

0.0001
0.0001
0.0003

0.1321
0.019
0.018
0.092

0.0005

0.0001

0.00003
0.00003
0.00004

0.2391

0.0001
0.0107

0.2283
0.0005
0.2267
0.0002

0.0009
0.4377
0.3561
0.1846
0.0231
0.0231
0.0177
0.0177
0.0286
0.0286
0.0209
0.0209
0.01
0.0001
0.0018
0.001

0.0027
0.0132

0.015
0.0032
0.0045
0.0003

0.0012
0.0017
0.0008

0.0012
0.0009
0.0003
0.0011
0.0002

0.0009
0.0001

0.007

0.038
0.033
0.004
0.002

0.004

0.013

0.013

0.01
0.01
0.003

0.005
0.002
0.002

0.062
0.039
0.039
0.037
0.004
0.003

0.005
0.002
0.001

0.008

0.005
0.002

0.04
0.012
0.04
0.003

0.028
0.127
0.165
0.068
0.051
0.051
0.051
0.051

0.06

0.06
0.053
0.053
0.028
0.013
0.013
0.016

0.016
0.019
0.019
0.104
0.168
0.002

0.004
0.004
0.004

0.004
0.004
0.003
0.003
0.003

0.011
0.01

0.025

0.046
0.033
0.005
0.021

0.005

0.056

0.056

0.01
0.01
0.044

0.013
0.044
0.025

0.098
0.048
0.048
0.098
0.007
0.044

0.013
0.044
0.028

0.533

0.013
0.533

0.09
0.004
0.08
0.005

0.009
0.206
0.206
0.206
0.063
0.063
0.063
0.063
0.071
0.071
0.058
0.058
0.062
0.004
0.028
0.024

0.024
0.041
0.041
0.203
0.203
0.013

0.016
0.023
0.012

0.015
0.011
0.009
0.022
0.006

0.016
0.003

0.064

0.038

0.003

0.042
0.027
0.023
0.037

0.003

0.003

0.01

0.01
0.021
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.007

0.013

0.013
0.013
0.011
0.006
0.006

0.002

0.007

74.8
74.6
74.9
75.1

74.8

75.3
75.3
75.2

75.2
75.2
75.1

75.7
75.6
75.6
75.4
75.3
75.7

75.7
75.7
75.7

74.7

74.7
74.5

73.3
73.2
71.8

73

73.3
75.4
75.6
75.7
75.9
75.7

76
75.8
75.9
75.7
75.9
75.7
75.8
76.1
75.9

76

75.9
75.6
75.5
76.1
76.1
75.7

75.6
75.6
75.7

75.5
75.6
75.8
75.6
75.8

76.1
76

76
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205 CONN- Ml
206 ENCODER
207 WIRE- 28 A

208 WIRE- 28 A

209 WIRE- 28 A

210 WIRE- 28 A

211 CABLE- OP

212 CONN- M
213 OPTICS BE

214 SENSOR- T

204
204
204

204

204

204

67

211
211

211

All

1 PolyamideBox

2 Fiberglass Cylinder

1 Copper Cylinder
All

1 Copper Cylinder
All

1 Copper Cylinder
All

1 Copper Cylinder
All

1 Copper Cylinder
All

1 Polyamide Box

2 Copper Flat Plate
All

2 Lead ElemCylinder

0.0001
0.00085
0.0013

0.0013

0.0013

0.0013

0.0265

0.0001
0.0009

0.0001

0.01
0.025
0.002

0.002

0.002

0.002

0.076

0.013
0.025

0.002

0.013
0.008
0.064

0.064

0.064

0.064

0.508

0.021
0.076

0.044

0.003

0.003

75.9
75.9
75.8

76.1

76.1
76.1

76.1



215 WIRE- 30 A
216 WIRE- 26 A

217 CABLE- OP
218 CONN- Ml
219 SENSOR- T
220 WIRE-30 A
221 CABLE- SEN
222 CONN- M
223 SENSOR- T
224 WIRE-30 A
225 ASSY- FRO
226 FRONT- M
227 SPACER- 1/
228 SHCS- 2-56
229 CABLE- PE
230 CONN- RCP
231 CONN- SO
232 HEATER- S
233 THERMAL
234 WIRE- 26 A
235 SUB ASSEM
236 BAFFLE- LW
237 BAFFLE- M
238 BAFFLE- S
239 BAFFLE- VI
240 BAFFLE- EX
241 FHCS- PHIL

242 CORD STO
243 SHCS- 4-40

244 CABLE-TIN
245 CONN- RCP
246 CONN- SO
247 WIRE- STR
248 WIRE- STR
249 ML50 Micr
250 CABLE- SEN
251 CONN- M
252 SENSOR- T
253 WIRE- 30 A
254 SUB ASSEM
255 SUB ASSEM
256 HINGE- MO

257 HINGE- CO

211

211

67

217

217

217

67

221

221

221

225

225

225

225

229

229

229

229

229

235

235

235

235

235

235

235
235

235

244

244

244

244

244

235

250

250

250

254

255

255

1 Copper
All

1 Copper
All

1 Copper
All

1 Polyamid

e

1 Lead
Elem

1 Copper
All

1 Copper
All

1 Polyamid

e

1 Lead
Elem

1 Copper
All

1 Aluminu
m

1 Aluminu
m

2 Stainless
S

2 Steel A-
28

1 Copper
All

1 Polyamid

e

4 Copper
All

1 Copper
All

1 Aluminu
m

1 Copper
All

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu

m
16 Stainless
S
1 Teflon
2 Steel A-
28
1 Copper
All
1 Polyamid

e

4 Copper
All

1 Copper
All

1 Copper
All

1 Stainless
S

1 Copper
All

1 Polyamid

e

1 Lead
Elem

1 Copper
All

1 Aluminu
m

2 Aluminu
m

1 Aluminu
m

1 Aluminu
m

Cylinder
Cylinder
Cylinder
Box
Cylinder
Cylinder
Cylinder
Box
Cylinder
Cylinder
Box
Box
Cylinder
Cylinder
Cylinder
Box
Cylinder
Flat Plate
Cylinder
Cylinder
Box
Box
Box
Box
Box
Box
Cylinder

Cylinder
Cylinder

Cylinder
Box
Cylinder
Cylinder
Cylinder
Cylinder
Cylinder
Box
Cylinder
Cylinder
Box
Box
Box

Box

0.0101

0.0143

0.0119

0.0001

0.0001

0.0117

0.001

0.0001

0.0001

0.0008

0.0953

0.0725

0.0001

0.0003

0.022

0.0004

0.00005

0.0009

0.0054

0.0151

0.2526

0.0128

0.0105

0.0097

0.0111

0.1516

0.0001

0.0032
0.0002

0.043

0.0004

0.0001

0.0136

0.0136

0.015

0.0087

0.0001

0.0001

0.0085

0.2339

0.0065

0.0026

0.0022

0.002
0.002

0.012

0.012

0.002

0.002

0.006

0.006

0.002

0.002

0.052

0.052

0.003

0.003

0.084

0.013

0.002

0.032

0.018

0.002

0.146

0.057

0.051

0.044

0.051

0.146

0.002

0.002
0.003

0.025

0.009

0.013

0.002

0.002

0.025

0.003

0.003

0.002

0.002

0.147

0.016

0.01

0.01

0.508
0.508

0.587

0.013

0.044

0.587

0.051

0.013

0.044

0.051

0.188

0.188

0.002

0.007

0.533

0.018

0.002

0.084

0.008

0.533

0.188

0.057

0.051

0.044

0.051

0.188

0.006

0.556
0.011

0.485

0.013

0.004

0.485

0.485

0.017

0.432

0.013

0.044

0.432

0.188

0.034

0.024

0.034

0.003

0.003

0.016

0.003

0.009

0.019

0.016

0.016

0.016

0.016

0.012

0.008

0.003

0.008

0.008

0.008

0.003

75.9

75.8

76.1

76.1

76.1

76

76

76

77.7

77.4

77.3

77.3

77.7

77.5

77.7

76.6

77.4

77.6

77.5

77.5

77.5

77.5

77.4

77.3

77.6
77.4

774

774

77.1

77.1

77.5

773

77.6

77.2

76.8

76.9



258 BUSHING-
259 MICRO SPR

260 TORSION S

261 SHLDR SCR

262 CORD STO
263 SUB-ASSE

264 HINGE- MO

265 HINGE- CO

266 BUSHING-
267 MICRO SPR

268 TORSION S

269 SHLDR SCR

270 CORD STO
271 DEPLOYAB

272 SHCS- 2-56

273 BUS- PUM

274 703-02409

275 703-02330

276 703-02331

277 703-02332

278 703-02333

279 703-02335

280 703-02334

281 McMaster

282 Fastener S

283 Fastener S

284 EWS Radia

285 EWS Radia

286 EWS Radia

255
255

255

255

255
254

263

263

263
263

263

263

263
254

254

273

273

273

273

273

273

273

273

273

273

273

273

273

2 Teflon

1 Stainless
S

1 Stainless
S

1 Stainless
S

1 Teflon

2 Aluminu
m

1 Aluminu
m

1 Aluminu

m

2 Teflon

1 Stainless
S

1 Stainless
S

1 Stainless
S

1 Teflon

1 Aluminu

m

8 Steel A-
28

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

1 Aluminu

m

2 Steel A-
28

30 Steel A-
28

26 Steel A-
28

1 Aluminu
m

1 Aluminu
m

1 Aluminu
m

Cylinder
Cylinder

Cylinder
Cylinder

Cylinder
Box

Box
Box

Cylinder
Cylinder

Cylinder
Cylinder

Cylinder
Box

Cylinder
Box
Box
Box
Box
Box
Box
Box
Box
Cylinder
Cylinder
Cylinder
Box
Box

Box

0.00005
0.0001

0.0005

0.0009

0.0001
0.007

0.0027

0.0027

0.00005
0.0001

0.0005

0.0008

0.0001
0.1637

0.0054

10.8947

0.018

0.414

0.354

0.434

0.418

0.124

0.4499

0.0015

0.0006

0.0004

0.1172

0.1172

0.0634

0.006
0.002

0.005

0.003

0.004
0.022

0.013

0.01

0.006
0.002

0.005

0.003

0.004
0.147

0.014

0.226

0.034

0.239

0.222

0.198

0.198

0.198

0.198

0.008

0.006

0.006

0.056

0.056

0.025

0.002
0.004

0.007

0.016

0.004
0.034

0.022

0.034

0.002
0.004

0.007

0.016

0.004
0.188

0.005

0.366

0.063

0.365

0.348

0.348

0.348

0.198

0.206

0.006

0.012

0.008

0.206

0.206

0.185

0.008

0.008

0.003

0.005

0.226

0.01

0.007

0.007

0.012

0.012

0.011

0.01

0.01

0.01

0.007

77.1
76.8

76.6

76.4

77.1
77.2

76.9

76.9

77.2
76.8

76.7

76.5

77.2
77.3

70.6

70.4

70.3

70.3

70.3

70.5

70

70

70.4

70.4

70.3

70.3

70.3



287 EWS Radia
288 703-01485

289 Fastener S
290 M2.5x3.4 U
291 EWS SAP A
292 SUPERNOV
293 Solar Mech
294 DASA Gear
295 703-0xxxx
296 710-01757
297 DASA Pin-P
298 DASA Mot
299 Tri-Lobe Li
300 DASA Pane
301 DASA Gear
302 DASA Tripl

303 SpectrolLab
304 705-01742

305 705-01743
306 703-01184
307 703-01183
308 703-01718
309 703-01717
310 703-01188
311 703-01716
312 703-01823
313 McMaster
314 703-01221
315 703-01821
316 703-01196
317 McMaster
318 McMaster
319 McMaster
320 Locking Sid
321 McMaster
322 Hyperion i
323 Hyperion S
324 703-02341
325 SUPERNOV
326 703-02351
327 703-02350
328 710-00908

329 710-01725

273
273

273

273

273

273

273

293

293

293

293

293

293

293

293

273

302
302

302

302

302

302

302

302

302

302

302

302

302

302

302

302

302

302

302

273

273

273

273

273

273

273

273

-

16

[y

N

[y

N

[y

[y

[y

N

Aluminu
m
Aluminu

m
Steel A-

Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Fiberglas
s
Aluminu
m
Fiberglas
s

1 Titanium

1

1

2

(
Aluminu
m
Aluminu
m
Fiberglas
s

63 Germaniu

1

N

N

N

[any

[any

N

N

36

N

N

N

N

[any

[any

[any

[any

[any

[any

[any

[any

Fiberglas
s
Fiberglas
s
Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Steel A-
28
Aluminu
m
Aluminu
m
Steel A-
28
Polyamid
e
Aluminu
m
Aluminu
m
Steel A-
28

Box
Box
Cylinder
Cylinder
Box
Box
Box
Box
Box
Box
Cylinder
Box
Box
Box
Box
Box

Box
Box

Box
Box
Box
Box
Box
Box
Box
Box
Cylinder
Cylinder
Box
Box

Cylinder

Steel AlSI Cylinder

3
Steel A-
28
Aluminu
m
Steel A-
28
Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Aluminu
m
Fiberglas
s
Fiberglas
s

Cylinder
Box
Cylinder
Box
Cylinder
Box
Box
Box
Box
Box

Box

0.032
0.0272

0.0002

0.0002

0.0213

0.0284

0.3204

0.0173

0.171

0.0124

0.0346

0.0185

0.0013

0.0083

0.0212

0.787

0.0036
0.187

0.1496

0.0015

0.0015

0.0058

0.0058

0.0005

0.0031

0.0015

0.0002

0.0001

0.0007

0.0002

0.0001

0.0005

0.0002

0.0089

0.0001

1.5889

0.055

0.047

0.0382

0.0567

0.07

0.109

0.2

0.025

0.082

0.005

0.005

0.082

0.082

0.214

0.088

0.088

0.081

0.032

0.04

0.008

0.015

0.027

0.214

0.04
0.214

0.214

0.006

0.006

0.012

0.012

0.006

0.021

0.011

0.004

0.005

0.01

0.005

0.004

0.003

0.004

0.018

0.004

0.095

0.031

0.039

0.1

0.1

0.1

0.09

0.09

0.185
0.082

0.004

0.003

0.082

0.082

0.353

0.127

0.127

0.102

0.032

0.074

0.024

0.02

0.047

0.353

0.068
0.353

0.331

0.023

0.023

0.087

0.087

0.008

0.067

0.061

0.006

0.004

0.015

0.015

0.004

0.01

0.003

0.073

0.005

0.096

0.061

0.054

0.1

0.1

0.1

0.096

0.096

0.007
0.002

0.002

0.002

0.02

0.02

0.02

0.003

0.011

0.004

0.011

0.02

0.011

0.001
0.002

0.002

0.005

0.005

0.011

0.011

0.002

0.001

0.01

0.004

0.001

0.006

0.066
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