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To avoid costly test failures and program delays, all users should completely understand this document. Do not
operate the Advanced Lightband (ALB) before reading this document. Do not operate the ALB beyond the operating
limits.
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US Patents: 6,227,493; 6,343,770; 6,390,416

The ALB does not involve any high-energy liquids, solid fuels, or any
material with inherently hazardous physical or chemical properties.
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1.l ntroducti on

The Advanced Lightband (ALB) is a space vehicle separation system. It separates space vehicles from launch vehicles.

i —

24 inch diameter
Advanced
Lightband

(ALB24)

Space
vehicle

Launch
Vehicle

Figure 1-1: The ALB is offered in a range of sizes from 8.0 to 24.0-inch bolt circle diameter

The ALB is an advancement based on decades of work by PSC manufacturing hundreds of separation systems for commercial, government, private
and university customers, in LEO, GEO and interplanetary orbits. The ALB is a patented, Commercial Off-The-Shelf (COTS) technology. It is made
and verified with materials and methods consistent with high-reliability space flight hardware.

Features and benefits

Easy to use Integrate in less than 30 minutes, training is simple, only two wires to initiate, looser flatness requirements
Reliable Thousands of separation tests in development and qualification environments prove reliability.

Stiffer and stronger A 30% increase in stiffness allows higher frequency 1% modes and reduces deflection.

N

All-inclusive product The ALB has integrated Separation Springs, Switches and Connectors and does not require additional

brackets or complex interface documentation. This reduces complexity, increasing reliability and decreasing mission cost.

5. No consumables, non-pyrotechnic Motor-driven eliminating need for consumable initiators.

6. Minimal reset time Separation tests can be repeated in minutes.

7. Lightweight The ALB is one third of the weight of a typical clamp band.

8. Low-height About one half of the height of a typical clamp band.

9. Precise initiation Critical separation timing of satellite swarms is enabled.

10. Low-shock Ideal for sensitive payloads.

11. Low tip-off Special testing can tune rotation rates to less than 1 deg/s

12. Higher Separation Velocity with increased precision. Special testing can tune delta V to less than 1.0 in/s. Larger springs
produce more separating velocity.

13. Backwards compatible and pyro-pulse compatible Accepts same connector and electrical pulse as MLB.

August 2019 www.planetarysystemscorp.com Page 3 of 48
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penON /2
Figure 1-2: An ALB attached to Starshine-4 during a pre-flight vibration test

Figure 1-3: An ALB is employed to separate the GNOMES weather satellite constellation (Courtesy PlanetlQ)
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2. Par ameter s

Parameter Sym. Value Tol.
Size Bolt Circle Diameter [in][ D 8.000 [ 11.732 [ 13.000 | 15.000 | 18.250 | 19.848 | 23.250 | 24.000 | +0.01
Number of Fasteners [-] n 12 18 20 24 28 28 32 36
A 10.857 | 14.684 | 15.970 | 18.002 | 21.265 | 22.853 | 26.268 | 27.039 min
Dimensions Stay-Out Dimensions [in] Cc 5.410 9.142 | 10.410 | 12.410 | 15.660 | 17.258 | 20.660 | 21.410 max
= 0.314 2.180 2.814 3.814 5.439 6.238 7.939 8.314 max
H 2.100 +0.01
Latch-up distance [in]| ds 075 to -.09
Upper Assembly 1.24 1.78 1.96 2.20 271 3.00 3.52 3.55
Mass [lb,] Low er Assembly 3.30 4.33 4.68 5.31 6.06 6.21 6.97 7.50 + 5%
Total 4.54 6.11 6.63 7.52 8.77 9.21 10.49 11.05
X 1.03 1.04 1.04 1.04 1.05 1.06 1.07 1.06
Yis 0.58 0.87 0.94 1.03 1.15 1.23 133] 1.31
Zg 0.16 0.12 0.11 0.10 0.08 0.08 0.07 0.07
X, Upper Assembly 1.60 1.61 1.61 1.61 1.61 1.61 1.60 1.61
Center of Mass
fin] Y., Upper Assembly 0.00 0.00 | 0.01 001 | 001 | o001 001 | 001 | *01
Mass Z,5, Upper Assembly 0.00 0.00 | 0.00 0.00 | 000 | 0.0 0.00 | 0.00
Properties X.g, Low er Assembly 0.81 0.81 0.81 0.81 0.80 0.80 0.80 0.80
(Does not Yg, Lower Assembly 0.80 1.23 134 1.45 1.67 1.86 1.99 1.92
include Z.s, Lower Assembly 0.22 0.17 0.16 0.14 0.12 0.12 0.11 0.10
accessories) %% 59 185 251 387 684 854 1,354 1,526
by 30 87 118 180 316 394 624 706
X _ 24 33 102 139 213 375 468 738 830
'”e;\t/'l: ['b""z i lux, Upper Assembly 22 66 89 133 238 311 497 533
;misc”;j n Iy, Upper Assembly 11 33 45 67 120 156 249 267 | +10%
stowed state) Iz, Upper Assembly 11 33 45 67 120 156 249 267
Ikx, Low er Assembly 36 117 159 251 440 537 848 984
lyy, Low er Assembly 18 53 72 112 195 237 374 437
Iz, Low er Assembly 20 66 90 142 249 304 479 552
Operating limit X.g (Axial) [Ib/bolt]| Peq 1,600
Line Loads Y, Or Z (Shear) [Ib/bolt] Q 652
Stiffness about X.g [Ibqlin] 2.34E+6 | 3.43E+6 [ 3.81E+6 | 4.39E+6 | 5.34E+6 | 5.81E+6 | 6.80E+6 | 7.02E+6 + 250
Loading & Stiffness about Y5 or Z;g [ if/nad)| 1.82E+7| 5.76E+7 | 7.83E+7 | 1.20E+8 | 2.17E+8| 2.78E+8 | 4.47E+8 | 4.93E+8
Boundaries | Required flatness if ad"j:-"m_nture © ﬂex'bleta[:l]e(;ie) 0.004 | 0.007 | 0.008 | 0.008 | 0.000 | 0.011 | 0.013 | 0.013
Required flatness if adjoining structure is "stiff" [in] (see table
] 3-4) 0.003 0.005 0.006 0.006 0.007 0.008 0.010 0.010 max
Voltage, (from pin 1 to pin 4) [V] \% 241032
Motor terminal resistance [Ohm]| Rw 6.96 to 8.50
Motor terminal inductance [mH] H 0.832
Peak current [A] Ip 4.6
Electrical Minimum supplied current [A]|  Imin 2.8
Initiation Time to apply power [s]| Tp 01tol
Time to Initiate [s] Ti 0.005 to 0.025
Time to spin down [s]| Tsd >0.3
Free running current, maximum [A]| tfrmax <0.16
Max resistance, through Lightband [Ohm] <0.01
Thermal resistance, X direction [°C/W] 0.392 | 0.267 | 0.241 | 0.209 | 0.172 | 0.158 | 0.135 [ 0.130
Thermal- Survival Temperature[°C] Ts -50to 110
vacuum Operating Temperature[°C] To -40 to 90
Pressure [Torr] <10-4
Spring Radius [in][ Rs 4788 | 6.701 | 7.344 | 8.360 | 9.992 [ 10.786 [ 12.493 | 12.878 | +0.01
Energy per spring [J] e 2.84
Spring Constant [Ibf/in] Ks 5.85
Separation Force per sgring, stow ed [Ibf]| Fss 19.9
Springs Force per spring, deployed [It.)f] Fsd 8.8
Stroke [in]| deltas 1.890 + 0.025
Weight on Spring w hen stow ed [Ib]{ Fsw 50.0 max
Spring Mass + hardw are + fastener [lbm] 0.085
Maximum Qty. of Separation Springs [-]| Smax 6 9 10 12 14 14 16 18
. X 0.0003 | 0.0023 | 0.0023 | 0.0023 | 0.0008 | 0.0008 | 0.0008 | 0.0008
Max Rotational
Energy (1) [J] Y 0.0002 | 0.0010 | 0.0011 | 0.0011 | 0.0024 [ 0.0024 | 0.0024 | 0.0024
Z 0.0092 [ 0.0008 | 0.0028 | 0.0028 | 0.0061 | 0.0061 | 0.0061 | 0.0061
Connector and Switch Radius [in] Rc 4.724 6.637 7.280 8.296 9.928 | 10.722 | 12.429 | 12.814 | +0.01
Max. sum of Sep. Connector and Switch Qty. [-] 5 8 9 11 13 13 15 17
Energy per separation connector [J]| Kec 0.01
Accessories Spring Constant [Ibf/in] Kc 25.0
Force per connector, stow ed [Ibf]| Fsc 4.6
Force per connector, deployed [Ibf]| Fdc 1.9
Separation Stroke [in] 0.108
Connector Current, each pin, steady state, vacuum[A]| Issv 3.00
Current, each pin, steady state, 1 Atm[A]| Issa 5.00
Pulsed current through pin [A] Ipv 5.00
Mated pin-pair contact resistance [Ohm] 0.04 + 0.02
Mated pair mass + fasteners [lbm] 0.090 +0.01
Energy per separation switch [J]| Kes 0.02
Spring Constant [Ibf/in] Ks 14.0
Force per switch, stowed [Ibf]| Fss 3.7
Separation Force per switch, deployed [Ibf]| Fds 0.9
Switch Stroke [in] 0.28
Current [A]|  Isw 5.0
Contact resistance [Ohm] <0.0075
Mass + fasteners [lbm] 0.052 +0.01
Life Deployments [-] 200
Storage (Stow ed or Deployed) [year] 20

Notes. (1) In separated vehicle, assuming no pre-separation rates and centers of mass are at the force center of the spring

Table 2-1: Parameters
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3. How it wor ks

3.1 Part Marking
Each ALB is marked with its assembly number and serial number in the vicinity of the DE-9 connector on the Upper Ring.

3.2 Tolerance on Dimensions

Precision Tolerance [unit]
X.XXX + 0.005
X.XX + 0.010

X.X + 0.030
X + 1.000

Table 3-1: PSC distance tolerances

3.3 ALB Description and Mechanical Interface

The coordinate system for the ALB is shown below. The +X.g axis originates from the Lower Ring bottom plane centered at the bolt pattern and
points towards the Upper Ring. The +Y g axis passes through the center plane of the Stow Screw Hole (and DE-9 connector). Unless otherwise
noted, all axes in this document refer to the ALB coordinate system and all dimensions are given in inches.

Upper Ring

Retaining
ring

Figure 3-1: Stowed ALB
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Upper Ring (attaches
to spacecraft)

Separation
Switch

Separation

/ Spring

Figure 3-2: Separated ALB
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2.24+.05

393+.015 (Exit of Separation Connector)

.393+.015
Third Angle
Projection

Origin of ALB
coordinate system
(center of bolt diameter)

Figure 3-3: Origin, Deployed and Stowed Dimensions

Users may be expected to attach the Separation Switches, Separation Connectors, and Separation Springs to the ALB and attach the ALB to
adjoining vehicles. Unless otherwise noted, the accepting threads in the ALB do not include locking patches, adhesives, helical coils or other inserts.

Testing has conclusively shown the following bolted joints are sufficient for spaceflight.

Users should always verify the threaded junctions (screw and accepting thread) are clean of detrimental FOD. While free-running, if a screw feels
rough assume it needs to be cleaned or may be discarded. All junctions are right-handed threads. Do not loosen, tighten or modify any other
junctions than those shown below. Keep auditable records of assembly and torque. Only use calibrated torque wrenches.

Figure 3-4: Fasteners and torques for parts end-users install
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