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Program Manager

Rob Maddox
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NSROC Programmatic

• Contract Status
– Entering last year of NSROC contract

• Preparing for NSROC II
• Teaming strategies being worked now
• NGTS fully supportive of this program
• Proposal activities will not disrupt operations

– Open Recruits – Significant change from last SRWG
• 12 engineering positions open
• Investigating resources from other NG sectors
• Looking for talent from SR users community (recent graduates)

– ITAR
• Making good progress now with TAA’s
• Still need assistance from PI’s with foreign national information
• Workarounds implemented to prevent mission delays
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NSROC Organization

Rob Maddox –Program Manager

Ricky Stanfield – Deputy Program Manager

Engineering

Ricky Stanfield

•Chief Engineer – Dave Krause

• Mechanical – Giovanni Rosanova

Test & Eval.  Glenn Maxfield

• Electrical – Shelby Elborn

• GNC – Ron Keifer (acting)

• WSMR – Carlos Martinez

Mission 
Operations

Jay Scott

•Mission Managers

Rick Weaver

Ted Gass

Tracy Gibb

Bill Payne

Bruce Scott

• Mechanical Mfg.

Zeb Barfield

•Electrical Mfg. 

Harold Cherrix

Business Operations

Dallas Fenton

•Property Manager

Ray Manning

Safety & Quality

Ken Digiulian

•Operational Safety Supervisor

Jim Deaton
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NSROC Programmatic

• Subcontract Status
– Bristol

• Black Brant motors being delivered now
• Negotiating order for Nihkas and additional Black Brants

– Saab
• S-19 refurbishments are on track
• Possibly more S-19L conversions in FY 09/FY 10

– Univ. of Wisconsin-- Ongoing support for ST5000
– PSL – Ongoing support for instrumentation and ground stations at WSMR
– Anderson Metals– Significant orders placed for nosecones and ancillary 

motor hardware
– Working closely with NASA contracts and SRPO to assure adequate 

hardware inventories available for contract transition.
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NSROC Programmatic

• Major Accomplishments for past year
– Successful Poker Campaign
– Lessard - Sub payload ejections
– Craven - Tailored trajectory
– ARAV A - Dual intercept
– Costello & McCandliss - Celestial ACS
– Successful Norway Campaign
– Kletzing – 2 BB12 payloads in space at same time
– Athena launcher refurbishment
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NSROC Programmatic

• New Business Opportunities
– US Navy Aegis FTM-14: Two Terrier Oriole missions
– US Navy JFTM-2: One Terrier Oriole mission
– USAF Airborne Laser MARTI 1&2: Two BBIX missions

• Black Brant motor procurement
– USAF Airborne Laser: Five Terrier Lynx missions
– MDA LeClair: One Black Brant XI mission
– US Navy TSER Program – Awaiting award announcement
– US Navy SCSC Fleet Training Rockets – WFF launch opportunities
– MDAtc – Several mission opportunities
– Langley/ATK – HyBolt support underway
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NSROC Programmatic

• Student Outreach/Intern & Co-op Programs
– 2007 (Spring 5; Summer 9; Fall 4)
– 2008 (Spring 4; Summer 11; Fall 4)
– 80 students have participated in this program, to date; many have worked 

9-15 months with NSROC.  NSROC has hired 8 Intern/Coop graduates as 
full time engineers; another works for NG Space Systems in CA; 2 have 
achieved Doctorates; 10 have achieved Masters Degrees; 8 others are 
currently pursuing Masters Degrees and 2 are pursuing a Doctorates.

– ESCC Intern Program:  6 ESCC students have been hired as interns; 3 
have been hired as Technicians and a 4th is supporting AEGIS.  2 of the 
technicians are pursuing BSEE degrees.
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Engineering

Ricky Stanfield
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Roles and Responsibilities

• Key purpose in my appointment to this position
– Continued communication and cooperation across Engineering and with Quality 

Assurance areas
• Engineering Managers – the leads have the right stuff right now

– Innovation and Problem Solving
– Coordination, Collaboration and Cooperation (with PI Teams too)
– Mentorship and Workforce Development
– Continuity and Coverage

• Chief Engineer – the technical edge
– Independent Review and Oversight
– Requirements Matrix and Success Criteria Compliance
– New Technology Leadership
– Ask the tough questions and achieve mission success 

• Director of Engineering – my essential contributions
– Communication and Coordination
– Risk Identification and Management
– Configuration Control and Compliance
– Preserve knowledge and “Corporate” memory
– Flight Vibration and Shock Engineering
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Risk Identification and Tracking

• To date we have used a more 
complex “stop-light” risk tracking 
approach

– Likelihood and Consequence
– A task in itself just to keep the 

tracking sheets up to date

• Migrating to a simpler and easier 
to maintain tracking system

• Easy to share and communicate
– Brief statement of each risk item
– Mission specific risks
– Discipline specific risks
– General engineering risks
– Still evaluates risk in terms of 

likelihood and consequence
– Still provides insight into trends 

and commonalities in risks
• Leading indicators of 

Engineering status
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“Corporate Memory”

• NSRP and the NSROC Contractor Team has a vast wealth of Sounding
Rocket know-how and experience

– Defined in reams of milestone documents
– Vast databases of procedures, drawings, schematics, and papers
– Locked in the minds of our dedicated engineers and technicians

• Need accessibility for current engineering staff and program
– Ready access to the best practices, designs, and solutions
– Broad proliferation of latest solutions (and problems) to entire staff
– Quickly and effectively meet new mission requirements

• Need availability and continuity for future engineering staff
– NSROC II Contractor will need the same access and continuity regardless 

of who the competitive procurement process selects
• How will the requirement for preservation of “Corporate Memory” be 

accomplished?
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“Corporate Memory ”

• Focus on the Priority – Uninterrupted Success
– The engineering staff is dedicated to the smooth transition of the contract and the 

uninterrupted success of the program
– We are sounding rocketeers first and foremost

• Retention of Staff
– The next NSROC contractor will absorb the current technical staff
– The same process took place at the stand-up of NSROC I
– This process will preserve most of the “corporate” experience and knowledge

• The details are already documented
– Avoid a lengthy and expensive effort to repackage information that is already captured

• NSROC Engineering is executing a renewed configuration control and system 
mapping effort

– A configuration control matrix will map all major system to the drawings, schematics, 
procedures, and other documents that define those systems

– Will be done for each engineering discipline and all systems for which it is the 
cognizant authority

– Monthly Configuration Control Board (CCB) meetings through Vehicle Systems, ACS 
(and Flight Performance), Electrical Systems, and Mechanical System
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Configuration Control Matrix

• Configuration Control 
Matrix 

– Posted to the network 
or to Adept

– Updated monthly (one 
engineering discipline 
each month)

– Captures top level 
defining documents

– Top level documents 
reference subordinate 
documents

• Serves as a point of 
departure for new 
engineers and managers

• Can never replace the 
knowledge of a 
seasoned engineer or 
technician

NSROC Engineering is ready for Contract Year 10 with a 
focused Engineering Team, solid technical documentation, 

and an effective information transition plan
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NSROC Engineering

Dave Krause
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Magnetic 
ACS

NSROC Technology Accomplishments
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Mesquito Vehicle

• Structural Testing on Dart and Interstage Completed
– Bend tests verified that design can handle flight loads
– Dart and interstage structure subjected to 800% increase in 

flight loads in order to get enough deflection to measure the 
joint compliance

– Joint compliances measured are 2x, 3x and 20x greater that 
DR predicted values

• Qualification flight units
– 2 flight sets currently in fabrication
– Flights now scheduled for last week of February 2008
– Initial flights tests will verify launcher travel, structural 

loading, tracking sources, 
• Avionics development underway

– Prototype electronics suite in fabrication
– Qual unit planned for testing in February
– Instrumented dart Qualification flight test slated to fly after 

successful structural qual flights
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Electrical Engineering

Charles Lankford
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Mesquito PCM

Program Benefits
• Low cost by fabricating system in-house.
• Extremely small size (2” x 2” x 1.75” for 32 analog & 2 serial/asynchronous)
Implementation
• Designing with a modular approach with stackable add-on data modules.
• Presently targeting 16 analog inputs per module with 48 channel max and configurable 

serial digital or asynchronous data module with 2 inputs each.
Breadboard Test Results
• Synchronous serial digital data at rates up to 2 M BPS
• Asynchronous data input rates up to 230.4 K baud
• Analog data with 16 bits resolution
Status
• PC boards have been received and populated.
• Extensive electrical testing performed at 2 MBPS with 32 analog and 2 asynchronous 

and synchronous channels
• Mechanical frames have been designed and submitted to shop for fab
• Plan to stack the PCM stack with all Mesquito flight hardware and prototype qualify as an 

assembly
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Mesquito PCM
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Mesquito Power Switching

Program Considerations
• Traditional mechanical relays are too large for use in the extremely space and weight limited 

Mesquito payload
• Mechanical relays may not survive the 100-120 G’s acceleration.
• Mechanical relays and sockets are ~20 x cost of solid state switches
Implementation
• Surface mount circuit technology
• Device selected rated for 4.5 Amps
Breadboard Test Results
• Tested at 4 Amps continuous for 4 hours
• Tested 2 hours while switching on and off at 1 Hz while loading to 4 Amps
Status
• Electrical design, PCB layout, board fabrication and board population completed
• Test box and cable designed.
• Electrical checkout and first article environmental qual testing to be performed
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Mesquito Power Switching
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Mesquito Nose Cone Pyro 
Firing/Monitoring Circuitry

Program Considerations
• Traditional pyro CDI systems are too large for use in the extremely space and weight limited 

Mesquito payload.
Implementation
• Surface mount circuit technology using solid state switches and high capacity storage capacitor 

plus integration of failsafe and squib current monitoring circuitry
Breadboard Test Results
• 2200 Microfarad storage capacitor has over 2 x energy to fire dual bridge wire at minimum supply 

voltage and 4 x at maximum voltage.
Status
• Electrical design, PCB layout, board fabrication and board population completed
• Test box and cable designed.
• Electrical checkout and first article environmental qual testing to be performed
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Mesquito Nosecone Pyro Firing/Monitoring 
Circuitry
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Payload Power System

Status
• First design successfully flew on 12.063 Hickman and 41.068 Seybold.
System Redesign
• The system has been redesigned to incorporate the relay and controller board onto a single 

board.
• The new box is 1” shorter than the previous unit
Implementation
• The new payload power control system has been designed, board layout completed, PC 

board ordered and received, PC board populated and has been electrically tested.
• The PCD has been subjected to and successfully passed all prototype environmental testing.
Status
• The new payload power control system is being planned for flight in the upcoming 41.075 

Smith payload in March
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Payload Power System
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New Battery Technology

Issues
• Weight critical missions need higher power density power systems
• NiCad battery disposal have environmental concerns
Implementation
• NSROC EE has investigated Nickel Metal Hydride and Lithium Ion battery technologies
NiMH Battery Status
• NiMH batteries have been fully electrically and environmentally qualified for flight and we have 3 

different capacity units available in stock
• The Mesquito payload is being designed to use 2-12 cell 850 mAH NiMH packs for TM and 

Experiment power
Lithium Ion Battery Status
• Lithium Ion batteries with 4 AH rating have been procured and subjected to full environmental 

qualification testing except for temperature
• Plan to fly identical 4 AH pack on 41.075 Smith
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New Battery Technology

Battery Comparisons

Type NiCad NiMH Li Polymer
Size C 4/3 FAUP 8S4P
Rated Capacity 3.0 Ah 3.6 Ah 4 Ah
28.8 V Pack Area 35.78 cu. In. 25.3 cu. In. 20 cu. In.
28.8V Pack Weight 4.44 lb. 3.05 lb. 1.37 lb.



Sounding Rocket Working Group 30January 23, 2008

New Battery Technology
Lithium Polymer
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Next Generation GPS

GPS Receiver Status
• NSROC has been investigating new GPS receivers over the last several years
• Several weeks ago NSROC was notified that Ashtech high dynamics DG16 receivers would not be 

sold anymore effective immediately
• NSROC has enough DG16 receivers to take us through PFRR in 2009
Javad
• JNS100 has been chosen as a candidate for Next Generation GPS receiver.
• Interface circuitry, PCB and housing has been designed, fabricated & assembled.
• First unit is undergoing electrical checkout
• First flight is planned for 41.075 Smith in March, 2008 
Qinetiq
• Qinetiq has been chosen as a possible candidate for the Mesquito GPS receiver because of its high 

dynamics and extremely small size.
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Mechanical Engineering
&

Vehicle Engineering

Giovanni Rosanova
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Mechanical Engineering

• Vibration and Shock
– Completed training in November (ME, VSE, ACS, FP)
– Conducted testing during Norway mission I&T

• Incorporated isolators in NMACS for rate sensors
– Will fly shock sensors on upcoming WSMR BB Mk1 in BB9 configuration to 

give confidence to MFS
• Bend Test Station

– Questions surrounding floor plate deflection arose during HyBolt testing
– Bending moments for sounding rocket payloads normally much less
– Some floor anchors need repair or replacement, but apparatus still 

adequate to perform testing: no interruptions expected.
• Balancing Payloads with Booms Out

– MOI table being modified to allow this
– Estimate 3-4 months for completion
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Vehicle Engineering
• BB Mk 1 Flights

– Unexpected pressure curve 
behavior

– Two families
• Flat curve (conventional)

– Static fire, single stage, 
two stage (BB9)

– Original lot of Mk1
• Sloped curve (unexpected)

– BB11 and BB12 flights
– Newest lot of BB Mk1

• Same pressure transducer 
on all

• Vehicle performance very 
close to predictions on all

• Being investigated by 
NSROC VSE and Bristol

0 5 10 15 20 25 30 35

0

200

400

600

800

1000

1200

1400

Time  - sec

P
re

ss
ur

e 
- p

si
a

P re ssure  ve rsus  Time  (Omegadyne )

 

 

S tatic  Fire
12.064
21.138
40.018
40.022
36.243

12.064
40.018
40.022

Static Fire
21.138
36.243



Sounding Rocket Working Group 35January 23, 2008

Vehicle Engineering
• Recovery Systems

– 1000 lb. parachutes dis-reefing 
prematurely (36.220 McCandliss 
and 36.241 Rabin most recent)

• No definitive root cause 
identified yet

• Reefing line cutters found 
with sharp edges

• High dynamics during 
drogue stage

– Going forward
• Risk mitigation steps in 

place
• Lab testing of reefing line 

and cutters
• Monitor performance to 

better understand cause(s) 36.241 Rabin Parachute
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NSROC Mechanical Engineer
Working Environment

• Nearly 3 years to the day from 
the last similar event …

• Working in a 1940s building-
Ethylene glycol pipe rupture.
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NSROC GNC

Ron Kiefer
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NSROC GNC

• CACS Flight Results
• Sensors
• Postflight Data Reduction
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NSROC GNC

• GLNMAC Timing Sync Pulse for roll angle knowledge (SRWG Concern)
• ST-5000 Availability and Manufacturing (SRWG Concern)
• GPS Velocity Vector Input to NIACS
• Standard ACS hardware

– NIACS
– NMACS
– SPARCS
– Boost Guidance Systems
– HCI

• Data Reduction
• Celestial ACS

– McCandliss Missions - Neil Shoemaker
• Latest ACS hardware – New Effort

– Inexpensive RTAS (Real-Time Attitude System)
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GLNMAC Time Sync Pulse

• The GLNMAC produces a narrow pulse once every second.
– Sync pulse is sent to TM Time Event Deck.
– PCM Encoder enters it in nearest PCM word location.

• GLNMAC Timing Pulse has flown several times.
– Robertson 41.069 and Robertson 41.070
– Earle 36.218
– Kletzing 41.022

• Data Reduction of these missions
– Roll angles are now determined to < 0.3 degrees wrt mission timeline.
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ST5000 Tracker

• NSROC currently owns five (5) ST5000 units.
– 3 units are currently used with science missions.
– 2 new units at Wisconsin in final assembly
– Wisconsin also has a loaner unit available for use
– All six of these units contain the latest modifications

• Design of a smaller, lighter, more robust ST5000.
– Modifications have been identified.

• Eliminate STRAP/Ball circuitry
• Condense board layouts
• Fragile coax cable replaced with twisted pair

– Final design and fabrication will be partnership effort.
• Design will be in Configuration Control this coming year
• Fabrication is planned to begin this coming year
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GPS Velocity Vector
Input to NIACS

• Recent mission
– Earle 36.218   October 30,2007 at Wallops

• Previous missions
– Seybold 41.068   April 2006
– Craven 35.037  February 2007
– Robertson 41.069  August 2007
– Robertson 41.070 August 2007
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NIACS

• Missions using NIACS
– LeClair 39.008 May 2008
– McCammon 36.223 Summer 2008
– Lynch 40.023 January 2009
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Magnetic ACS

• NMACS recent missions
– Kletzing 40.018 December 10, 2007
– Kletzing 40.022 December 10, 2007

• Poker Flat Campaign 2009
– Bounds 21.139   
– Bounds 36.242
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Boost Guidance System

• NSROC has 7 Boost Guidance Systems available
– Three S19D systems  (Mechanical gyro)
– Four S19L systems  (Solid State fiber optic gyro)
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Post-flight Data Reduction

• GLNMAC with Timing Sync Pulse
– Roll angle to <0.3 degrees

• Solar Sensors with Magnetometer
– Accuracy to <1 degree

• Additional personnel
– Recent hire: Analyst to begin in February

• Post-flight Data Reduction
– The Sounding Rocket Attitude Data Reduction Manual is being 

revised.  Revision to be released in coming year.
– While most scripts and procedures exist, mission specific processing 

is often required.
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Horizon Crossing Indicator

Recent Mission
– Kintner 40.021 January 18, 2008
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Ring Laser Gyro

• The Ring Laser Gyro is being used in SPARCS

• RLG will replace the less accurate Rate Integrating Gyros

• The RLG has flown previously as a backup unit

• Next missions
– Woods 36.240 April 2008

• Secondary
– Korendyke  36.239 September 2008

• Primary 
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Celestial ACS

• The Celestial ACS has flown on 5 missions.
– Last most recent missions were both for Dr. McCandliss.

• McCandliss 36.220 - August 13, 2007
• McCandliss 36.243 – January 10, 2008

– Performance - pointing error <0.5 arcsec

• Celestial mission schedule
– Bock 36.224   May 2008
– Chakrabarti 36.225  May 2008
– Hassler 36.219  June 2008
– Green 36.244 March 2009
– Figueroa 36.245 January 2011
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ST5000 Focus Test
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Celestial ACS

• ST5000 Focus Test lab results were confirmed to be accurate -
both McCandliss flights.

• The Celestial ACS does not require the Guide Stars Update for 
initial positioning.  The payload can be on target 10 to 60 seconds 
sooner.

• Neil Shoemaker has been involved with all of the Celestial ACS 
testing, payload integrations and flight operations.

– Neil will explain the results of Celestial ACS performance during the 
McCandliss missions.
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Celestial ACS
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Celestial ACS
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Celestial ACS
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Celestial ACS

In Flight (36.243) Yaw Performance
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Celestial ACS

In Flight (36.243) Yaw Performance
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Celestial ACS

In Flight (36.243) Roll Performance

310 320 330 340 350 360 370 380 390 400
-100

-50
0

50
100

zTracker
arcs ec

310 320 330 340 350 360 370 380 390 400
-4
-3
-2
-1
0
1

zAngle
arcs ec

310 320 330 340 350 360 370 380 390 400
-50
-25

0
25
50

zRate
arcs ec/s ec

310 320 330 340 350 360 370 380 390 400
-11

0

11

zValve
S tatus

S econds



Sounding Rocket Working Group 58January 23, 2008

Celestial ACS

In Flight (36.243) Roll Performance
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Celestial ACS

In Flight (36.243) Uplink Response
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Celestial ACS

Summary

• Pointing errors less than 0.2 arcsec, one sigma

• Pointing error Full Width at Half Maximum less than 0.5 arcsec

• No Guide Stars Required

• 3-Axes Direct maneuver to Target 

• Time to Target = Maneuver Time (140 deg) + Star Tracker Lost In 
Space + Settle Time = 50 sec

• Reduced catalog mode could improve Time to Target by 8 to 11 
sec

• Two successful science missions 36.220 and 36.243

• Results to be presented at AAS Space Flight Mechanics 
Conference January 30, 2008
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NSROC GNC – New Effort

RTAS – Real Time Attitude Solution

GNC will fly the RTAS sensor suite for the first time this spring.  Its 
maiden flight will be on Smith 41.075. 

The RTAS Real Time Attitude Solution suite contains:
– Solar Sensors - 4
– MEMSense Gyroscope
– Honeywell Digital Magnetometer
– Controlled and compiled by the 23 (Two-Inch Cubed) NMAC Stack
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NSROC GNC - New Effort
RTAS - Real Time Attitude Solution

• This photo shows the heart of the RTAS Real Time Attitude 
Solution. This 2x2x2 inch four-board design will digitize sensor 
signals and compute a solution.  The sensors are the standard 
NSROC solar sensors, magnetometer, HCI plus our new 
MEMSense Gyro. The RTAS performance will be demonstrated by 
flying alongside the GLNMAC on the Smith 41.075 test flight. 

Power board: +12 volt, +5 volt, +3.3 volt

Communication Board:  8 ch. RS422-TTL

Processor Board: Intel XscaleTm 32 Bit 600Mhz

ADC board: 16 channel 16 bit resolution ADC
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NSROC GNC
MEMSense Gyroscope

• The MEMSense gyro contains 3-axis rate gyroscopes, 2 sets of 
accelerometers with different ratings and magnetometers. After it’s 
maiden voyage on Smith this spring, it might find itself replacing the 
more costly Systron Donnor rate sensor package currently used in 
the NMACS. The MEMSense gyro provides comparable 
performance, and is good to a shock level of 2000 g’s.

Accelerations: +/-5G’s
High G Accels:   +/-50-70G’s

Magnetometer:  +/-1.9 Gauss
Gyroscope:       +/-50 & 3000°/sec
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NSROC GNC

Honeywell Digital Magnetometer

• The Honeywell digital magnetometer has flown on two Costello 
payloads and the Craven payload.

Power:   +12 Volts
Magnetometer:  +/-1.9 Gauss
Resolution: 67 micro-gauss



Sounding Rocket Working Group 65January 23, 2008

Conclusions

• NSROC is committed to continuing the SRPO mission and program 
successes. 2007 has been a good year for Sounding Rockets.

• NSROC's Primary Goal is unchanged: 
– to satisfy the NASA PI mission requirements.

• NSROC is committed in expanding the technical innovations while
– Meeting the requirements of the PIs
– Maintaining a cost effective environment
– Making effective use of the in-house talent, experience and hardware.

• NSROC's early receipt of the SRWG findings is important for future growth 
planning.

– Thank you to the SRWG for providing these important findings


