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Figure 3-The Polar BEAR spacecraft in the early stage of in
tegration. 

4) was performed with the spacecraft assembled in the 
launch and orbital configurations in order to identify any 
incompatibilities between electronics assemblies. Vibra
tion and deployment testing (Fig. 5) was performed to 
ensure that the spacecraft would survive the launch en
vironment. Thermal vacuum testing provided confirma
tion of the thermal design of the spacecraft and its 
expected performance in orbit. Magnetic calibration and 
mass property measurements were performed at the 
NASA/ Goddard Space Flight Center. 

The Polar BEAR spacecraft was transported from 
Andrews AFB, Md., to the launch site at Vandenberg 
AFB, Calif. At the launch site, the spacecraft was again 
tested to verify system performance. It was mated and 
spin-balanced with the Scout's fourth-stage rocket mo
tor and finally mated to the rest of the Scout launch 
vehicle. 
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Figure 4-D. G. Grant, R. W. Roberts, and M. R. Peterson (left 
to right) discuss electromagnetic compatibility testing of the 
Polar BEAR spacecraft. The spacecraft is shown in a pseudo
orbital condition. 

LAUNCH/ POST-LAUNCH ACTIVITIES 

The Polar BEAR spacecraft was successfully launched 
from Vandenberg AFB on November 13, 1986, at 1623 
PST (November 14, 1986, 0023:02 UT) on a NASA 
Scout rocket. The spacecraft at lift-off weighed 118.24 
kg, and the orbit achieved was 1012 km (apogee) by 970 
km (perigee) with an inclination of 89.55°, resulting in 
a nodal period of 104.99 min. 

Initial post-launch activities4 were carried out at the 
APL Satellite Tracking Facility. Phase one attitude
stabilization maneuvers began during the first pass 
viewed by the facility, when the health of the spacecraft 
was confirmed, and the momentum wheel was uncaged 
and power was applied to prepare for magnetic stab ili-

Figure 5-Vibration testing of the Po
lar BEAR spacecraft. Ground support 
equipment is at the right of the 
spacecraft. 
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zation. Within one day the spacecraft dynamics were 
suitable for magnetic stabilization, which was initiated 
by powering on the Z-coil electromagnet. On Novem
ber 16, the attitude motions of the Polar BEAR space
craft were determined to be low enough to perform 
gravity-gradient stabilization; therefore, the boom was 
extended and the Z-coil was powered off. (The unusually 
rapid transition to gravity-gradient stabilization is at
tributed to additional damping provided by the eddy
current damper.) Subsequent to the attitude stabilization 
maneuvers, the Polar BEAR spacecraft was observed to 
have motion of less than 50 peak in roll and pitch, with 
yaw ranging from 3 to 12 0 peak. 

The spacecraft's modes were tested functionally, and 
it was placed in an operational state by adjusting the peri
od of the power management timer to correspond to the 
orbital period. During initial operations, battery temper
atures were noted to be higher than expected, but they 
decayed to acceptable levels after the spacecraft became 
stable and entered eclipsed orbits. The solar-array cur
rent observed in orbit indicates that the arrays are per
forming at their estimated level. Experiment check-out 
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was performed successfully and no anomalies were 
noted. 

On December 12, 1986, the Polar BEAR spacecraft 
was declared operational, and control was transferred 
to the Naval Astronautics Group at Point Mugu Naval 
Air Station, Calif. 

REFERENCES 

I Johns Hopkins APL Tech. Dig. 5 (Apr-lun 1984). 
2 Payload Description of the Polar BEAR Spacecraft (P87-]), lHU/ APL 

SOO-7980 (Apr 1986). 
3 Polar BEAR Mission Interface Control Document, lHU/ APL SOO/ PAO-0817 

(Aug 1985). 
4 Post Launch Operations Plan of the Polar BEAR Spacecraft, JHUI APL 

SOO-8088 (Oct 1986), 

ACKNOWLEDGMENTS-The authors gratefully acknowledge the contri
butions of the APL staff who were members of the the Polar BEAR spacecraft 
team but who are not specifically mentioned in the article. Their dedication and 
hard work made it possible to launch the spacecraft on schedule and within budget. 
We recognize and appreciate the work performed by APL's Technical Services 
Department during the design and fabrication phases. Launch support was provid
ed by the LTV Corporation, ASA/ Lang1ey, and the Air Force at Vandenberg 
AFB. The cooperation of P. Lasewicz, aval Astronautics Group, for post-launch 
operations support is appreciated. 

DA VID G. GRANT received an 
M.A. degree in applied mathemat
ics in 1966 from the University of 
Maryland. He joined APL in 1959 
and worked as an engineer on the 
Typhon Weapon System. He later 
developed electro-optical signal pro
cessing techniques for advanced ra
dar systems. He became associated 
part-time with APL's biomedical 
engineering program in 1967 and 
was principal investigator on a 3-D 
X-ray imaging system that received 
the IR-l00 outstanding engineering 
development award in 1969. Mr. 
Grant worked in the Submarine 
Technology Division before accept

ing an interdivisional appointment to the Johns Hopkins School of 
Medicine in 1975 as director of Radiation Therapy Physics. In 1978, 
he was appointed director of the Division of Clinical Engineering. In 
1982, he returned to full-time duties at APL in the Space Department, 
where he is program manager of the Polar BEAR Spacecraft Program. 
Mr. Grant was appointed to the Principal Professional Staff in 1970 
and is an associate professor of biomedical engineering in the School 
of Medicine. 

fohns Hopkins APL Technical Digest, Volume 8, Number 3 (1987) 


