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CSBF Seatpack System  

Purpose and Scope 

The purpose of this memo is to describe the electrical system in the seatpacks, or 
racks, that are used to support the NASA balloon program. 

Reference Documents 

40304A  Structural Substantiation of Aircraft Seatpack Installation in Cessna 441 
and Beachcraft Models E90, 200, and B200 

EC850-3-D  Seatpack Electrical Load Analysis 
8110-3 (2) Structural DER approval for C441 and E90 

System Description: 

The CSBF Seatpack provides command and control in support of the NASA balloon 
program.  There are three identical units. One seatpack installs in a Cessna Model 441 
Conquest, and the other in a Beachcraft Model E90 King Air. A third unit was 
designated for Antarctica use, but is no longer used. 

Equipment Description: 

The seatpack consists of an 8U computer and rack mount monitor/switch, VHF 
communication, reception of telemetry from mission systems on balloons, and UHF 
commanding uplink to various CSBF and science subsystems. The CSBF seatpack 
is designed to operate from a single 28V DC supply.  Major items are as follows, 
from the top down: 
 Monitor/KVM
 8U computer with dual SBC computers (Primary and Backup)  and triple

redundant 28V Power supplies
 Each Side contains:

o SBC Mainboard
o Lumistar PCI L/S telemetry receiver
o Lumistar PCI BitSync
o PSL PCI Decommutator

 External to the computer (but controlled on each side):
o  DigiEdgePort/416 16 Port RS232

 The Bottom Shelf is primarily communication equipment and DC-DC:
o 1 Motorola Maxtrac 300 for VHF Comm
o 2 ICOM ICF6061 for UHF Uplink/Downlink
o 2 Newmar 32-15-12 DC-DC Converter
o 1 Multiplexer Demodulator
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The internal wiring is predominantly Belden 83026 type-e (Teflon) and meets Mil Spec 
16878-5. Signal wires are Cat 3 or Cat 5, along with RG213 for RF. 
 
Equipment Installation and Test: 
 
The seatpack mounts on the existing aircraft seat tracks. A passenger seat is removed 
from the cabin to facilitate the seatpack installation. While the electronic assembly is the 
same for each seatpack, they are not interchangeable as the track dimensions are 
different on the Cessna and the Beachcraft. Power from the airplane is from a pilot 
actuated 25 amp circuit breaker (C441) or a 30 amp circuit breaker (E90\200). Aircraft 
power and antenna feeds to the seatpack are via dedicated circuits, cables and 
antennas that were installed under an FAA major alternation on each aircraft. 
 
Subsequent to the installation, an EMI test is performed and the results recorded to 
ensure there is no interference to the aircraft systems. 
 
Each seatpack is installed in the aircraft for the duration of the assigned campaign, or 
about three months each year. The seatpack is removed at the end of the campaign, 
and the passenger seat is reinstalled. 
 
Component Locations & Specifications: 
 
Following is a list of figures describing major components and specifications (where 
available). 
 
Figure 1 – Seatpack Front View  
Figure 2 – Seatpack Rear view 
Figure 3 – LCD Panel 
Figure 4 – RS232 
Figure 5 – Motorola MaxTrac 300 VHF Communication Unit 
Figure 6 – Motorola IC-f6061 UHF Transceiver 
Figure 7 – Power Converters 
Figure 8 – Multiplexer-Demodulator 
Appendix A – Wiring Diagram (2 pages) 
Appendix B – EMI Test (10 pages) 
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       Figure 1 – Seatpack Front View 
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Figure 2 – Seatpack Rear view 
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DigiEdgePort/416 16 Port RS232 

 
 

Figure 4 – RS232 
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MaxTrac 300TM Features 
• Synthesized, Wide‐Band Operation 
• Multiple‐Coded Squelch (Private‐Line® and Digital Private‐LineTM) Capability 
• Field Programming Capability 
• MIL‐Standard 810C/D Performance  
• MaxTrac High Performance Compact Microphone with Hardware 
• Non‐Locking Trunnion or Sleeve‐Mounting Bracket with Hardware 
• 10‐Foot Power Cable 
• 12Vdc Negative Ground 
• 3‐Watt Internal Speaker 
• Rotary Volume Control 
• Time‐Out Timer 
• On‐Hook Monitor Capability 
• Mini‐UHF Antenna Connector 
MaxTrac 300TM 32‐Channel Features 
 
Figure 5 – Motorola MaxTrac 300 VHF Communication Unit 
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IC- F6061D 

UHF transceiver 

  

Specifications 

General 

Frequency range 

IC-F5061 

IC-F6061 

136–174 MHz 

400–470 MHz,  

450–512 MHz 

Number of channels 512 channels/ 128 zones 

Channel spacing 12.5/25 kHz, 15/30 kHz 

6.25 kHz (option) 

PLL channel step 2.5 kHz, 3.125 kHz 

Antenna impedance 50Ω 

Operating Temp. range –30°C to +60°C  

–22°F to +140°F 

Power supply requirement 13.6V DC nominal 

Current drain (approx) 

Tx 

Rx 

50W/45W 14.0A 

Max. audio 1200mA 

Stand-by 300mA 

Dimensions (W×H×D) 

(projections not included) 

160×45×150 mm 

65⁄16×125⁄32×529⁄32 in 

Weight (approx.) 1.31kg; 2.9lb 

Transmitter 

Output power (approx) 50W (VHF) 

45W (UHF) 

Max. frequency deviation ±5.0/2.5 kHz (Wide/Narrow) 
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Multiplexer Demodulator MPX Series 300 

 

 

 

 
 

Figure 8 – Multiplexer-Demodulator 
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EMI/EMC 

TEST PROCEDURE 

Aircraft Model and Serial Number _________________________________________________ 

Test Conducted by___________________________________ Date_______________________ 

Appendix B
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SECTION I EMI/EMC TEST SET UP 
 
1.0 SCOPE 
 
This document establishes the setup, checkout and testing procedures for establishing electromagnetic 

interference (EMI) and electromagnetic compatibility (EMC) of the newly installed or newly modified 

equipment on the aircraft. These tests will verify that the modification to the aircraft systems detailed 

herein operates within accepted design parameters without interfering or being interfered with during 

aircraft operations. List aircraft model and serial number on the cover page where indicated. 

2.0 REFERENCES 

For purposes of this test activity, it may be necessary to reference the applicable manufacturer’s 

installation manual, product specification manual and/or interface control document. 

3.0 NEW INSTALLATION DOCUMENTATION 

Obtain the installation drawings, 8110-3 and/or form 337 associated with the specific modification prior 

to start of test. 

4.0 TEST CONDITIONS AND LIMITS 

4.1 Test Operation 

Ensure that a ground functional test to verify proper operation of all newly installed or newly 

modified equipment has been performed prior to conduct of this test. The EMI/EMC testing will be 

conducted during an engine ground run. Testing will be limited to visual and aural monitoring of 

equipment operation. 

4.2 ICS Notes 

The criterion for a successful test relative to the audio system is: There shall be no continuous or 

randomly occurring noise electrically induced into the audio (ICS) system that masks the information 

content of the audio signal or that contains any annoying frequency of sufficient amplitude to 

fatigue the listener. 

4.3 Electromagnetic Compatibility 

The criterion for successful determination of electromagnetic compatibility is: There shall be no 

malfunction or anomaly caused by electromagnetic interference of any equipment as a result of the 

newly installed or newly modified equipment. 
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SECTION II EMI/EMC TEST PROCEDURES 

1.0 PREPARING THE AIRCRAFT 
1.1 Place the aircraft in a relatively noise free area. 
1.2 Close all circuit breakers. Verify that the aircraft is secure. 
1.3  Conduct all tests with engines running and aircraft configured as close as possible for flight. 

 
2.0 CONDUCTING THE TEST 

These tests shall be conducted by monitoring the response of the aircraft electrical/electronic 

subsystems as indicated during combined equipment operation. Testing shall be limited to visual and 

aural monitoring of operation. 

 2.1 ICS Test 

 A headset shall be connected to the ICS output of each station. An ICS talk-out test shall be 

 conducted with each station and the ICS volume controls shall be adjusted for a normal listening 

 level. While monitoring each station, each newly installed or newly modified equipment shall be 

 energized and de-energized to determine that no listening fatigue or loss of communications 

 occurs. 

Pass_____________ Fail_____________ 

  

 2.2 Compass System Compatibility Test 

 The main and standby compass systems shall be monitored for performance with the newly 

 installed or newly modified equipment turned off and turned on. Record the results in Table 1. 

 Position the aircraft at north and then east headings with the engines running. While facing 

 north, record the main and standby compass headings in the appropriate column of Table 1. 

 Turn on the newly installed or newly modified equipment and record the main and standby 

 compass headings once more. Repeat for aircraft position heading east. The main compass 

 deviation shall not exceed plus/minus (   2 degrees. The standby compass deviation shall not 

 exceed plus/minus (   10 degrees. If a compass error is detected determine the offending 

 system by switching each system off while monitoring the compass. 

 2.3 Electromagnetic Compatibility Tests 

  2.3.1 Susceptibility 

  With the newly installed or newly modified equipment turned ON, operate the aircraft  

  electrical and electronic systems in Table 2. Monitor the newly installed equipment for   

  anomalies when turning aircraft systems off and back on again. Record results in  

  accordance with Table 2. 
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  2.3.2 Interference Generation 

  Cycle the newly installed or newly modified equipment from OFF to ON while   

  monitoring the activated aircraft systems in Table 3. Verify the existing monitored  

  systems exhibit no anomalies due to the newly installed or newly modified equipment. 

 2.4 Engine Shutdown 

 With the newly installed or newly modified equipment operational, shutdown either engine. 

 Verify there are no adverse affects to the newly installed or modified equipment when the 

 selected engine is shutdown and the aircraft systems are powered by the remaining generator. 

 Some load shedding may be required. 

 

Pass________________ Fail________________ 

 

 2.5 Flight Test (If Required) 

 If a determination is made that there are significant electromagnetic incompatibilities observed 

 on the ground, then a flight test shall be conducted to determine if the incompatibilities still 

 exist. By performing a flight test, it can be determined whether there was any ground effect 

 causing the interference. In addition, the airborne operation of the autopilot must be checked. 

 The aircraft shall be flown over a course which provides desired evaluation parameters of the 

 newly installed or newly modified equipment. The test may be limited to aural and visual 

 monitoring. Comments on flight testing shall be recorded in Section III. 
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TABLE 1  COMPASS DEVIATION 

1. Main Compass 

    NORTH HEADING   EAST HEADING 

Normal Flight Loads 
New system OFF  ______________   ____________ 

Normal Flight Loads 
New system ON   ______________   ____________ 
 
 
Difference   ______________   ____________ 
 
 
Maximum Main Compass Deviation   2 degrees                                      Pass___________ Fail___________ 
 
 

2 Standby Compass 

    NORTH HEADING   EAST HEADING 

Normal Flight Loads 
New system OFF  ______________   ____________ 

Normal Flight Loads 
New system ON   ______________   ____________ 
 
 
Difference   ______________   ____________ 
 
 
Maximum Standby Compass Deviation   10 degrees                              Pass___________ Fail___________ 
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TABLE 2  ELECTROMAGNETIC COMPATIBILITY – SUSCEPTIBILITY 
 
List the newly installed or modified equipment that is being monitored on the line below (e.g. CSBF Seat Pack): 
 
 

 
New or Modified Equipment Status: ON 
 
Note: For equipment listed but not installed enter NA in last column 
 

EQUIPMENT OPERATED  STATUS OR FREQUENCY  MONITORED EQUIPMENT RESPONSE 
Landing Light   on/off    _________________________________ 
Anti-Collision Lights  on/off    _________________________________ 
Dome Lights   on/off    _________________________________ 
Position Lights   on/off    _________________________________ 
Radio/Inst Lights   on/off    _________________________________ 
Inst Panel Lights   on/off    _________________________________ 
Annunciator Lights  bright/dim/test   _________________________________ 
Vent Blower   on/off    _________________________________ 
Pitot Heat   on/off    _________________________________ 
MFD    on/off    _________________________________ 
Clock    on/off    _________________________________ 
Volt Ammeter   on    _________________________________ 
Landing Gear Lights  on    _________________________________ 
Cockpit Heat/AC   on/off    _________________________________ 
Cabin Heat/AC   on/off    _________________________________ 
OAT Indicator   on    _________________________________ 
Fuel Pumps   on/off    _________________________________ 
Fuel Quantity   on    _________________________________ 
Stall Warning   on    _________________________________ 
Turn and Bank   on    _________________________________ 
ICS    ICS xmit    _________________________________ 
#1 VHF Com   10 MHz steps   _________________________________ 
#2 VHF Com   10 MHz steps   _________________________________ 
#3 VHF Com   10 MHz steps   _________________________________ 
#1 VOR/ILS   on/off    _________________________________ 
#2 VOR/ILS   on/off    _________________________________ 
#1 GPS, IRS, or FMS  on/off    _________________________________ 
#2 GPS, IRS, or FMS  on/off    _________________________________ 
WX Radar   off/stby/on   _________________________________ 
#1 XPDR    on/off    _________________________________ 
#2 XPDR    on/off    _________________________________ 
FCS    all vert/lat   _________________________________ 
EFIS    all displays/modes  _________________________________ 
Stby Alt    off/arm/on   _________________________________ 
#1 Radio Altimeter  on/off    _________________________________ 
#2 Radio Altimeter  on/off    _________________________________ 
Stormscope   on/off    _________________________________ 
TCAS/TAWS   on/off    _________________________________ 
Engine Instruments  on/off    _________________________________ 
#1 ADC    on/off    _________________________________ 
#2 ADC    on/off    _________________________________ 
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TABLE 3  ELECTROMAGNETIC COMPATIBILITY – INTERFERENCE GENERATION 
 
List the newly installed or modified equipment that is being monitored on the line below (e.g. CSBF Seat Pack): 
 
 

 
New or Modified Equipment Status: ON/OFF (CYCLED FOR EACH SYSTEM MONITORED) 
 
Note: For equipment listed but not installed enter NA in last column 
 

EQUIPMENT OPERATED  STATUS OR FREQUENCY  MONITORED EQUIPMENT RESPONSE 
Landing Light   on/off    _________________________________ 
Anti-Collision Lights  on/off    _________________________________ 
Dome Lights   on/off    _________________________________ 
Position Lights   on/off    _________________________________ 
Radio/Inst Lights   on/off    _________________________________ 
Inst Panel Lights   on/off    _________________________________ 
Annunciator Lights  bright/dim/test   _________________________________ 
Vent Blower   on/off    _________________________________ 
Pitot Heat   on/off    _________________________________ 
MFD    on/off    _________________________________ 
Clock    on/off    _________________________________ 
Volt Ammeter   on    _________________________________ 
Landing Gear Lights  on    _________________________________ 
Cockpit Heat/AC   on/off    _________________________________ 
Cabin Heat/AC   on/off    _________________________________ 
OAT Indicator   on    _________________________________ 
Fuel Pumps   on/off    _________________________________ 
Fuel Quantity   on    _________________________________ 
Stall Warning   on    _________________________________ 
Turn and Bank   on    _________________________________ 
ICS    ICS xmit    _________________________________ 
#1 VHF Com   10 MHz steps   _________________________________ 
#2 VHF Com   10 MHz steps   _________________________________ 
#3 VHF Com   10 MHz steps   _________________________________ 
#1 VOR/ILS   on/off    _________________________________ 
#2 VOR/ILS   on/off    _________________________________ 
#1 GPS, IRS, or FMS  on/off    _________________________________ 
#2 GPS, IRS, or FMS  on/off    _________________________________ 
WX Radar   off/stby/on   _________________________________ 
#1 XPDR    on/off    _________________________________ 
#2 XPDR    on/off    _________________________________ 
FCS    all vert/lat   _________________________________ 
EFIS    all displays/modes  _________________________________ 
Stby Alt    off/arm/on   _________________________________ 
#1 Radio Altimeter  on/off    _________________________________ 
#2 Radio Altimeter  on/off    _________________________________ 
Stormscope   on/off    _________________________________ 
TCAS/TAWS   on/off    _________________________________ 
Engine Instruments  on/off    _________________________________ 
#1 ADC    on/off    _________________________________ 
#2 ADC    on/off    _________________________________ 
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SECTION III  COMMENTS: 
 
Insert any comments regarding the test results 
 
 
 
 

 

 

 

 

 

 

 

 

 

 
 

 




