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2000781 VIKIl MLB OPERATING PROCEDURE

ROCKET

Only personnel directly trained and approved by PSC via 3000224 MLB Training Record are authorized to
operate a Lightband for any purpose.

Name of Performing Organization
MLB Size (XX.XXX- XX)
MLB Assembly Number & Revision

MLB Serial Number

Operation Purpose (electrical
verification, final integration, etc.)

Location of Operation

This procedure does not involve any high - energy
liquids, solid fuels, or any material with inherently
hazardous physical or chemical properties.
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1.1l gRCRe 6 CDRCPo CH

Rev| Issued |Created [Reviewed |Change Description
- |02Nov06 RW RH Initial document
A | 11May07
to to Varies | Varies |See prior revisions for details.
K |300ct20
L | 4Apr24 ND AO 1) Section 4: Added Part Marking language.
1) Entire document: general formatting and grammatical improvements.
2) 7.1.18 7.1.12added instruction to ensure removal of FLH alignment screws
3) 9.4.2 (Various): reminders to remove any GSE that inhibits subsequent
operation .
4) 7.1.13Figure, table, and equation clarified .
5) 8.1.1Btep added to ensure safe stow operations when connectors present.
6) Figure 8- 6, Figure 8-7: Added figures for connector inspection.
M | 15Nov24 DT AO 7) Various: mA/V changed to mV/A to align with current probe labels.
8) Section 17 clarified language.
9) Replaced instance of DB -9 with DE- 9 to align with industry

10) Section 3: Added Ground Operation note
11) Section 11.1:3vodified Deploy Parameters to allow deploy at 17.15 V with

both motors.

12) Table 111 Added notes
13) Added new support email to header
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2.

B R B N I T T B B R B R R e e I R B B R I B R B R R I R I I R R I R B B R I R I B |

ACgo6HOCC:- 6EC AACIi gR- PR@o6C

A (or Amps) Y Ampere (Sl unit of electric current)

AR U As required

Atm U Standard atmospheric pressure (unit of pressure)

AWG U American wire gauge

C U Celsius (unit of temperature)

CG U Center of gravity

Ch Y Channel

CMM | Coordinate measuring machine

DE-9 Y Common name for a specific electrical connector (used interchangeably with size
div Y Division (scale on oscilloscope)

Doc | Document (referring to a PSC internal document humber)
DOF U Degrees of freedom

DMM U Digital multimeter

ESDV Electrostatic discharge

FLHU Flathead (type of screw head, conical shape)

I Y Current (measured in Amps)

IAW Y In accordance with

in Y Inch (unit of length)

Ib Y Pound force (unit of force)

LCT Y Lightband Compression Tool

LV Y Launch vehicle

MBA | Motor Bracket Assembly (a subassembly of the MLB)

Mk 1Y Mark 1I, a model designation of the Motorized Lightband
MLB U Motorized Lightband (used interchangeably with Lightband)
mtr |J Motor

NC | Normally closed (the switch terminal that permits current flow when the switch is in its free state/not activated)
NO U Normally open (the switch terminal that permits current flow when the switch is depressed/activated)

NTP U Normal temperature and pressure (20°C and 1 Atm)
OD Y Outer diameter

A p o C Wsiualt of resistance

PS U Power supply or power source

PSCU Planetary Systems Corporation

QA | Quiality assurance

R | Resistance (measured in Ohms)

Rev | Revision

s U Second (SI unit of time)

SFFU Set- For- Flight, a Lightband specific operation
SHC U Socket head cap (type of screw head)

SIY International System of Units

SN Serial number

SV | Space vehicle

TVAC U Thermal vacuum (an environmental test)
typ. U Typically

V Y Volt (SI unit of electric voltage)

Voc | Voltage direct current (measured in volts)

W U Watt (Sl unit of power)
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3. EODPCgEEADPRGZO
31pAgal

This document describes the steps required to adjoin and operate the MKII Motorized Lightband (MLB) jitis
intended for ground operations only . Training and certification by Planetary Systems Corp (PSC) U verified via PSC
document 3000224 MLB Training Record |Jis required to operate any Lightband. The Training Record also specifies
Ppi CAI CPRURA.- PRg62CCi haRC- BPRg6CE- DI S

Ensure this is the latest version of the document by visiting  the PSC by Rocket Lab web page at
www.rocketlabusa.com under Space Systems. If the version trained on was older than that on the website , contact
PSC to discuss the changes before continuing.

Read this entire document before attempting any procedures. This document shall be completed in order. Steps
shall never be skipped unless specifically permitted otherwise

Contact PSC to clarify any ambiguity or to answer any other questions.

32 RRUPDPA.- 6ECOI CACRaADREH

The Lightband is comprised of two separable halves. The Lower Ring contains the Hinged Leaves, Retaining Ring,
Motor Bracket Assembly (MBA) ,and Separation Springs. The Upper Ring, smaller and lighter, contains both the Leaf
engagement grooves and the spring plungers that help the Leaves disengage from the accepting groove. Typically,
the Lower Ring is attached to the launch vehicle (LV) andt he Upper Ring is attached to the space vehicle (SV). The

electrical interface to operate the Lightband isa  DE-9 socket connector on the outside of the MBA. See  Figure 3- 1to
Figure 3- 6. For more information on the Lightband see PSC document 2000785 MkIl MLB User Manual .

The Lightband is not ESD - sensitive.

There are four Lightband operations that shall always be performed in order. The Lightband shall always be attached
to adjoining structures per Section 7 prior to performing any of these operations.

Table 3-1 Lightband operations

Requires
electrical
power to the | Applicable
Operation Description motors? Section
Mate Placing .the Upper Ring on the Lower Ring and then compressing the No 8
Separation Springs.
Stow The electric motors drive components in the Lightband that Yes 9
mechanically lock together the Lower Ring and Upper Ring.
The electric motors move internal components of the Motor
Set- For- |Bracket Assembly at low voltage to minimize separation time and Ves 10
Flight |standard deviation. This also verifies motor torque margin prior to
Deploying.
The electric motors drive components that mechanically release
Deploy |the Lower and Upper Rings. In flight, the Separation Springs will then Yes 11
(separate) |elongate and impart relative velocity between the two Rings. On the
ground, the Springs may not elongate due to compressive we ights.
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Separation
Switch

DB-9 socket connector,
electrical interface
for Lightband operation

eparation
2 < Connector
Compression Separation
Tool Spring

Figure 3-1 MLB15.000 - 24, Stowed

Spring Plunger,

Shear Pin, 1x per Leaf

3x per Leaf

Leaf Retaining Cord

Figure 3-2: MLB15.000 - 24, Deployed (also referred to as separated)
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DB-9 Socket Connector
Figure 3-4: Motor Bracket Assembly, external view
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Planetary
Gearhead

Bevel Gear, 3x

Angular Contact Bearing, 3x|

Planetary

Ball Nut Gearhead

Sliding

Spherical Tube

Bearing, 2x

Ball Screw

Deploy
End Plate

Motor
Bracket

Stow Limit
Switch, 2x Motor
Support

Stow End
Plate

Deploy Limit
Switch, 2x

» b

Stowed

Deployed

Figure 3-6: Motor Bracket Assembly operations
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33Ci Ui Ci oAl ECoOgAEDI 6DC

The following documents are referenced throughout the procedure. Check

www.rocketlabusa.com/space -

systems/separation - systems/motorized - lightband/ to ensure the latest revision.

Table 3-2: Referenced documents

Document

Necessary For

2000785 MkIl MLB User Manual

detailed Lightband description

Adjoining structure flatness, Lightband circularity, LCT  qty.,

3000224 MLB Training Record

Verify approval to operate Lightband(s)

1001015 MLB Warranty -

2001025 Separation Connector Data
Sheet

Attaching Separation Connectors

2002204 Separation Switch Data Sheet

Attaching Separation Switches

341 1 gERCIi EC43gER&AO0I 6D
The items listed below are proven to properly operate the Lightband as presented in this procedure. PSC strongly
recommends using this equipment. All procedure steps listing recommended settings assume the PSC Typically

Used equipment. All equipment substi

tutions shall be thoroughly vetted prior to use with the Lightband. For

instance, some customers create a custom data acquisition system, thereby negating the need for an oscilloscope.

Further, all electrical paths and Lightband switch states shall be cons

Table 3- 3: Mechanical attachment (

idered. See Section 17

Section 7)

known precise adjoining structure, caliper that spans MLB, etc.)

Qty Iltem Make & Model Typically Used by PSC
1 |Adjoining structure for Upper Ring PSC 2000741 Transition Ring or
1 |Adjoining structure for Lower Ring PSC2003310 I-Beam Transition Ring
AR 0.25 inch SHC fastener (to attach Lower and Upper Rings to adjoining [NAS1351N4XX or PSC4000845
structure) Reduced Head SHC Screw
AR <0.50 inch OD washer (to attach Lower and Upper Rings to adjoining NAS620C416
structure)
AR 0.2_5. |r_10h nut (if applicable, to attach Lower and Upper Rings to NASM21043- 4
adjoining structure)
1 3/16 inch hex key (minimum 1.5 inch shank length) with interface for i
torque wrench
Torque wrench, 150 inAb capability Sturtevant Richmont CCM -150I
Small tweezers to aide in fastener handling -
AR Isopropanol (to clean adjoining structure and Lightband interfacing i
surfaces)
AR Lint Free Wipes (to clean adjoining structure and  Lightband i
interfacing surfaces)
AR Ability to measure flatness of adjoining structures (granite table and Starrett 66 Thickness Gage and granite
thickness gages, CMM, laser, etc.) table
Ability to maintain and measure circularity of Lower and Upper Rings .
AR |after attachment (custom flat head screws or gage pins along with PSC 2002753 FLH Alignment Screw

and 2000741 Transition Ring
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Table 3-4: Mating ( Section 8)

Qty Iltem Make & Model Typically Used by PSC
AR Ability to compress Lightband (payload, weights, compression i
fixture, LCTs). See note 1 below.
Ability to verify Lightband pre - Stow flange distance. Either Starrett 229C and Mitutoyo 500 -175
X . . 30
1 a) Telescoping Gauge and Caliper to measure Lightband flange or
separation (1.3 to 2.1 inch range), or PSC 2002486 MLB Go No Go Stow
b) Go-no go gauge
Gauge
1 |Torque wrench capable of indicating 1 in Ab Seekonk SL-6 or Capri CP21075S
1 7/64 inch ball hex key to fit on torque wrench (regular hex end and i

universal joint may be substituted for ball driver)

1) Anin-line load cell is highly recommended if using a crane to raise and lower a payload. This allows real
C-PRE6CpaCROUCUgC

06RPEaCRO6UCGUCPPI CRRUPDPA:- 6EZCC6I D

-time

Cpl a-

Table 3-5: Operating ( Section s 9, 10,1}

Qty Iltem Make & Model Typically Used by PSC
2)
1 [Power source, adjustable, 32 V pc and 6.5 A capability BK Precision 1687B
e e e o ooy "% |pomona, anana o ganana 18 v
Tektronix TPS2014B(3),
1 |Oscilloscope, 4 isolated channels Fluke 190 series
Rohde & Schwarz RTH1004
1 |Ability to save oscilloscope data and transfer to computer Compact flash card and reader
2 |Current probe for oscilloscope, 0.05 to 4.0 A range Tektronix A622
1 ﬁijrl;sr,;a;t:testimer relay with trigger, 0.5 to 1.5 s with 0.1 s or finer Macromatic TD - 78122
1 |Trigger switch (minimum 7 A & 32 V) -
2,6  nNCpCagGi CCCi CRCPgCSCUWNNNCESS$ CECI EDale HL- 100- 06Z - 10R00- J- J
Digital Multimeter (DMM) with leads Fluke 771V
DE- 9 pin breakout cable to connect to Lightband custom made
1, 3 |DE- 9 socket breakout cable for Test Circuits custom made
1 |Digital camera and video camera to record operation -
2) Items with dual numbers are the minimum required quantity followed by the recommended quantity. Having

the recommended quantity will save time.

3) This procedure includes recommended display settings for the Tektronix TPS2014B Oscilloscope
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Table 3-6:Using LCTs (Section 18

Qty Item Make & Model Typically Used by PSC
1 g:;';’gtii?]d(;‘?;etsoc‘;i'”iﬂfha?aenz’e')“easure Lightband flange Mitutoyo 500 -175 30 & Starrett 229C
AR 4000637 Lightband Compression Tool -
AR Nylon cable tie, mi.ni-mum 5.0 Ib breaking strength, 7-inch long MS3367- J:.N CUv b i. CZNzCcCali
(gty. 1 per LCT pair is required but recommend having extras) color. Any final number is acceptable.)
1 |Cable tie tool with adjustable force Ty- Rap ERG 50
1 |1/4 inch open end wrench -
1 |Dial torque wrench (not break -over), 12 indb capability Precision Instruments DS1F15CHNM
1 |3/32 inch hex key attachment for torque wrench -
1 |Wire cutter (to cut cable tie) -
1 Optional: break - over torque wrench with 3/32 inch hex key, 12 in Ab

capability (useful if access to LCTs is limited)
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4. 8- Co6RO6UC
Violating any of the below shall void PSC document 1001015 MLB Warranty.

1. All technicians completing this procedure shall be trained directly by PSC and given authority to operate the
Lightband(s) stated in PSC document 3000224 MLB Training Record .

2. The Lightband shall only be operated using this procedure. This procedure shall be filled out for every operation
of the Lightband. Steps shall not be skipped or modified unless they specifically permit otherwise.

3. If a Lightband ever fails to operate correctly, PSC shall be contacted for recommendations and troubleshooting
techniques. Subsequent operations shall not be attempted without first understanding the cause of the failure.
See Section 5 Anomaly Reporting for instructions.

4. The Lightband shall always be attached to adjoining structures per this procedure prior to Stowing.

5. All fasteners shall be used when attaching the Lightband to adjoining structures. Fasteners shall not be omitted
from any mounting hole in the Lightband.

6. Never power the Lightband in the Stow direction without the Upper Ring Mated per Section 8. This would cause
damage by repeatedly slamming the MBA drivetrain against a hard stop at high speed and force.

7. The tolerance on the pre - Stowed Lightband distance is not the same as the Stowed tolerance. Ensure objects,
like wiring harnesses, routed between the Lightband flanges do not inhibit proper operation. Also do not leave
stiff objects, like gage blocks, between the flanges during Stow.

8. The Upper Ring shall be physically separated from the Lower Ring after every Deployment. A Stow operation
shall not be attempted without first inspecting the Lightband.

9. Both motors shall always be powered when operating the Lightband.

10. The Lightband shall only be Stowed within the temperature range of 10 to 32 °C (50 to 90 °F).

11. PSC sends power to both motors simultaneously (via a single relay) in all operations. The customer may power
each motor via separate circuits provided the timing is synchronized within 0.005 s. This applies to power on
and power off.

12. Do not attempt to remove or otherwise tamper with any part markings (engravings, stickers, ink, etc.). PSC shall
be contacted if there is any visible damage to the part marking.
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5. 080 -1 HCII aeCPROU
If an anomaly occurs, contact psc.support@rocketlabusa.com with all the below requested data. Providing all data
will avoid confusion and substantially | h &1 ERDPI Ci p+z2CCCi Cago6Ci SC

1. Stop immediately and maintain the existing configuration (if safe).

2. vPgCogEUPI HCE@gAEOI 6DCHPPIi CRRUPDA- 6EZCCCD:- PI CGRPPCARAPECI CC
Upper Ring internal leaf grooves are often valuable when troubleshooting. Verify the quality and focus of every
picture prior to sending.

3. i CogREI CbpPi CPPCiiI CaCRagCCgai C-PRg062zCCiiilAPCRA- i CaCoURI I CC
1 Ensure all data is properly formatted, titled, graphed , and labeled. Sending only the raw oscilloscope .CSV

URIi I CCGR11 CCRUGRURA. 6Di HCROACI - Ci Ci p+zCCCi Capgo6Ci CPROI S

1 Ensure all date labels correspond to the actual event date.

4. Provide a copy of this as -run procedure.

5. Provide any relevant operation details including, but not limited to:

Adjoining structures. To what is the Lightband bolted?

To date, how many Lightband operations have been performed?

Reason for operation. Was it an environmental test, avionics verification, integration, or other ?

Are all components accessible? Are there any access restrictions? Is the Lightband in a clean room?

All of the above inform potential failure modes.

=A =4 =4 -4 =4
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6. D- 6Ei ROUCiIi Ci A- EPR@06C

Lower Ring

1. Do not touch the ball screw. Be especially careful when installing fasteners adjacent the Motor Bracket
Assembly. See Figure 6-1

2. Do not touch the portion of the Hinged Leaves that engage the Upper Ring. Do not wipe off the grease during
cleaning. See Figure 6- 2.

3. Do not grab the motors or use them to rotate the Lower Ring.

4. Do not allow the motors to contact anything. This is especially crucial when rotating the Lower Ring. See Figure
6- 3.

5. Do not touch the gear cover on the Motor Bracket Assembly. See  Figure 6-4.

6. Do not grab the Separation Springs or use them to rotate the Lower Ring. See  Figure 6-5.

7. Do not touch the Leaf Retaining Cord. This is especially applicable when attaching the Lower Ring to adjoining
structures. See Figure 6-6.

Upper Rin

1.ppDo notgtouch the Leaf groove. Do not remove grease from the groove when cleaning. See  Figure 6- 2.

2. Do not touch the spring plungers. Do not allow the spring plungers to contact anything. See Figure 6- 7.

3. 0gCo@bCa&i - Al CbbPIi Czaal CCIl R6UCYyU:- Al CEgG6OYCg06C:- CCECU- Ai CRUC
installed. Doing so could damage or contaminate Connector pins, Switch plungers or the Upper Ring flange. See
Figure 6- 8

Figure 6-1 Carefully install fasteners immediately adjacent the MBA
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Figure 6-3: Do not allow the motors to contact the table or any other objects

Figure 6-4: Do not touch the gear cover
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