yég\ VACCO 2 LBF COLD GAS THRUSTER

SPACE PRODUCTS 48003040

DESCRIPTION

The VACCO Cold Gas Thruster is a flight qualified
design featuring an electrically operated, fast-
response solenoid valve. These rugged CRES
units are designed for use with 220 to 260 psia
gaseous nitrogen provided by a VACCO
Regulator/Relief Valve.

Twelve of these extremely robust, man-rated
thrusters are used in each Space Shuttle Manned
Maneuvering Unit for pitch, yaw, roll and delta V.

FEATURES

2.0 Ibf Thrust at 260 psia GN2

&

% Man-Rated CRES/Silicone Construction ”'O?T 2:99

% Qualified to 150,000 Operating Cycles I - R ] w.L5
. . 1.00 L]

4 Flat-Faced, Bi-Pole Solenoid Valve 0 |

&

Weight: 0.83 lbm

4x 9.156

OPERATING PARAMETERS

Operating PreSSure.........cooovvieieieeeiiiiieeeaeee 260 psia | Response Time:
Proof PreSSUIe.......ccoivccvvveeiie e 630 psia | Opening........ccccvvveeeenn. 7 msec @ 16.8 VDC, 230 psig
BUISt Pressure ... 840 psia | CloSING ..coeveeriiiiiiiiieiiee e, 4 msec @ 230 psig
Thrust @ 250 psia GN2 Inlet.......ccccceeeevvvcvivnennnn. 2.01bf § FIOW..cvveeiiiiieeeee e 0.0267 Ibm/sec GN2
................................ @ 235 psia inlet, 0.01 psia outlet
Internal Leakage................. 3.6 scc/hr GN2 @ 300 pSig. | POWET ...vvvveveeeeiiciieeee e 20 watts @ 17 VDC
External Leakage.............. 1.08 scc/hr GN2 @ 300 psig | Operating Voltage .........cccceeeeeiiiiiieeeeennn. 12 -21VvDC
Operating Temperature ........ccccceeeeeenns -20Fto+ 150 F | Pull-In Voltage ........cccccvvvvveeeennnns 10 VDCmax @ 70 F
VIDration ... 6.28 Grms | Drop Out Voltage...........ccccceeennee 1.0VDCmin@ 70 F
Cycle Life e 150,000 cycles J Weight .....eeeveeeiiiiciieeeee e 0.83 Ibm

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations
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PERFORMANCE CHARACTERISTICS

Thrust vs Inlet Pressure
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Electrical Schematic
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%% VACCO 2 LBF COLD GAS TRIAD THRUSTER

SPACE PRODUCTS 48003060

DESCRIPTION

The VACCO Cold Gas Thruster Triad is an
assembly of three identical 2 Ibf thrusters mounted
to a common manifold block along X, Y and Z axis.
Each Thruster is operated by a normally-closed,
fast-response solenoid valve.

Four of these extremely robust, man-rated triad
assemblies are used in each Space Shuttle
Manned Maneuvering Unit. These rugged CRES
units are designed for use with 220 psia gaseous
nitrogen provided by a VACCO Regulator/Relief
Valve.

FEATURES

68— =
5.04
<% (3) Thrusters Along X, Y, Z Axis fizi?
4 2.0 Ibf Thrust @ 260 psia GN2 u e
.69
4 Man-Rated / Flown on Shuttle - AN = 2N —
- o) LI g | LD
< 150,000 Operating Cycles 324 — 66 ,68J
- =1.38+

4 CRES / Silicone Construction @34
< Weight: 3.1 Iom

OPERATING PARAMETERS

Operating PreSSUre.........cooouviieieeeeeiiiiieieeeee 260 psia | Response Time:
Proof PreSSUIe.......ccovvccvvveeeee e ecieeeee e 630 psia | Opening........ccccvvveeeenn. 7 msec @ 16.8 VDC, 230 psig
BUISt Pressure ... 840 psia | CloSING ..coeveeriiiiiiiiieiiee e, 4 msec @ 230 psig
Thrust @ 250 psia GN2 Inlet........cccceeevvvcviinennnnn. 2.01bf J FIOW..cvveeiiiciiieeeee e 0.0267 Ibm/sec GN2
Internal Leakage................. 3.6 scc/hr GN2 @ 300 PSIg. | -eeeeeeeeiiimrriiieeeaaennnans @ 235 psia inlet, 0.01 psia outlet
External Leakage.............. 1.08 scc/hr GN2 @ 300 psig | Coil Resistance .........c.ccccccvveeenneee. 9.3 +/-0.5 Q per coil
Operating Temperature ..........ccccceeeenee -20Fto + 150 F | Operating Voltage .........cccceeeeviiviiieeeeenn. 12 -21VDC
Vibration.......cccceeeeev i 6.28 Grms | Pull-In Voltage ..........ccccvvvveeennnns 10VDCmax @ 70 F
Cycle Life .o 150,000 cycles | Drop Out Voltage.............ccuuuueee. 1.0VvDCmin@ 70 F
WEIGNT e 3.1lbm

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations
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Thrust vs Inlet Pressure
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ELECTRICAL SCHEMATIC
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Low POWER COLD GAS THRUSTER
V1E10703-01

The VACCO 5N Cold Gas Thruster is specifically
designed for small spacecraft. Inlet pressures up to
3,000 psi are ideally suited to simple blow-down
systems. Fast response and magnetic latching reduces
the power consumption to less than 5% of conventional
thrusters.

FEATURES
< CRES/Kel-F Construction .
4 Unique Latching Valve Design Jw[j ()
< 20 msec Pulse to
Open/Close Valve
4 Power Consumption Reduced 1.99
by 95%
4 5.0N @ 3000 psia
4 0.5N @ 300 psia
OPERATING PARAMETERS
Operating Pressure Range ...........ccccccc....... 0-3000 psia | Leakage:
Proof Pressure ........ccococeveiiiieei i 5400 psia Internal........cccceeennee. < 1.0 scch GHe @ MEOP
Burst Pressure........cccocceeeeiiiiiiiiiiiiee e 7500 psia External.............. 1x10E-06 sccs GHe @ MEOP
Flow at 300 psid .........ccoovviviiiiiiiiiiiieeeeeeeeeeees 1.45 scfm | Response:
Flow at 500 PSig ..ceeeevvveieeiiiiieeeiieieeeeiieee e 2.40 scfm Opening ......coccveeeeeeiieeeeennen. 8ms @ 17.2 Vdc
Operating Temp .....coeviereieeeee e 17°C to 50°C Closing .....coveviiieeiiieeeeee 7Tms@ 17.2 Vdc
Operating Voltage.........ccccoeeeeiieciinnne 211032 Vdc
Power......cccooeveeeennnn. 30 Watts max@ 30 Vdc & 17°C

VACCO INDUSTRIES ® SPACE PRODUCTS @ 10350 VACCO STREET ¢ SOUTH EL MONTE, CA 91733
TEL: (626) 443-7121 e FAX: (626) 442-6943 ¢ WEB: www.vacco.com e E-MAIL: space@vacco.com

A Subsidiary of ESCO Technologies, Inc

07 July, 2004



Low POWER COLD GAS THRUSTER
V1E10703-01

PERFORMANCE CHARACTERISTICS

Thrust vs. Inlet Pressure
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