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A full automatic radiometer for solar patrol at 5 GHz has been successfully in 

operation for more than a year. It is characterized by a unique method of tracking 

the sun by continuously driving the polar axis in one direction. 

A full automatic radiometer for solar patrol at a frequency of 5 GHz has been 

installed at the K<:~goshima Space Center, the University of Tokyo, since August 1970. 

This radiometer was designed a nd constructed at Toyokawa Observatory, Nagoya 

University, which has been in operation almost satisfactorily for more than a year. 

Though the radiometer system is of conventional one, it is characterized by an auto­

matic operation for yea rs simply by feeding a roll of recorder cha rt every seven 

weeks. The automat ic operation can be achieved only when the antenna always 

follows the sun, the sensitivity of the receiver is calibrated frequently , and the sen­

sit ivi ty is adjusted automatically during the burst. In addition, the antenna has to 

withstand severe typhoons which often attack the antenna site, and it a lso has to 

continue tracking the sun even w hen power· supply happens to stop for several hours. 

Automatic tracking of the sun The antenna with a paraboloid of 1.2 m in 

diameter was designed as show n in Fig. I, which can follow the sun continuously 

throughout the day. I t means that the polar axis rotates continuously in one direction. 

This mechanical structure greatly simplified the control system and a lso satisfied the 
requirement for power saving to provide against a possible unexpected interruption 

of power supply. Since the half-power· beam wid th is 3.8 degrees, the pointing 

accur·acy must be ± 0.1 degree to keep the error within 2 percent for any distribution 

of active regions on the solar disk. The polar axis is driven sy nchronously with a 

clock, and the pointing error thus produced is corrected by a correction motor through 

a differencial gear. The correction of both polar and declination axes is made twice 

a day , at noon and at midnight. At midnight, the correction is made so that the 

error will not exceed 0.1 degree during 06 to 12 L. T., and at noon, similar correction 

is made for· 12 to 18 L. T. This approximation is possible because the maximum 
values to be corrected during six hours are 0.1 and 0.06 degrees for declination and 

polar axes respectively. The program of correction throughout the year is set on a 
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Fig. l. G e nera l v1 ew o f the ante nna. 

F ig. 2 . M em or y d r um fo1 

(Or rec tin g axes. 

drum as shown in Fig. 2, 35 em in diameter and 40 em high. This drum is driven 
stepwise at noon and midnigh t by a cam-switch which is set on the pola1 axis. Six 

holes are alloca ted for each correction as shown in Fi 11;. 3. in which screws arc put 

properly according to the p rogra m. Microswitches a t·e a ligned behind the drum, which 

read the prog ra m to drive memo ry relays. According to this memory, correct ion 
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F•g. 3. Deta il of a part of memory drum. 

motors correct the axes m correct senses. One rotation of the memory drum corres­

ponds to two months, a nd every two months, the microswitches for reading the 

memories are switched to those on the next raw. Six raws form a ring for endless 

operation. 
Automatic calibratioll Calibration of the receiver gain is made every three 

hours by switching the input of the receiver to an argon-tube noise generator. As 

shown in Fig. 4, three levels are recorded during the calibra tion time, each one minute 

long. The first one corresponds to a level when the input of the low-frequency am­

plifier is short-circuited , the second one corresponds to the noise-tube level, and the 

last one corresponds to a leve l when the noise tube is turned off. The difference of 

the levels bet ween the last two corresponds to 305 flux units. 

Automatically operated attenuator 7 db attenuators a rc inserted successively on 

the i f line each time when the record comes to off-scale. A timer starts at the 
first operation of the attenuators to reset them after ten minutes. 

Operation dur·ing no A . C. power supply Though the observation is given up 
during no power supply, the clock and antenna is so designed as to continue their 

operation during ten hours. The a uxil ia ry power system is shown in Fig. 5. The 

battery is recha rged in 24 hours after the recovery of A. C. supply to recover the 

ten-hours' discharge. 
Result of olle-year opertttion The observation started in August 1970 and now 

more than one year has passed. Though the equipment was designed for carefree 
operation, there we re a few troubles such as micros witch malfunctions, which were 

repa ired by a non-specialized technician at the remote station. The most important 

trouble occurred in August 197 1, when seve re lightning hit the equipment, in which 

a lmost a ll the semiconductors in the preamplifier we re destroyed including mixer 

diodes. An ex pert had to be dispatched to the remote station, which is placed at a 

24 hours' tri p distance by t ra in, ship and car ! On the other hand, there were no 

damages due to severe typhoons. If the equipment were placed near the home 

sta tion, the performa nce could br said quitr satisfactory. But it is also true that we 
have rea lized how it is difficult to leave the equipmen t untouched throughout the 

yea r. 



104 

HOURLY 12-HOUF!lY 

I M liZ ~OH Z 
PULSE PULSE 

_!_ " r-·----
CRYSTAL OSCILLATOR FREQUENCY 50Hz 

-8 1- ~ 
POWEr? AMP. 

CLOCK 
10 DIVIDER 

' t_ J 

l 
CONST. VOL. TRACKING 
CONST. CURR. BATTERY 

MOTOR 
CHARGER 

I A. C. AUTOMATIC}- RECEIVER t--
LINE 

START POWER 1--
CONTROL SUPPLY t-

Fig. 5. Auxiliar) power ~uppl) . 

-=I ' 
;,~~ .:- 1'~ RESET 

'l:'~'j l'!u ~ . ~ 
, .. • n ° 

0 j• _,_ · -! + t=---=-=t 
0500 f: 
U. T .. :J= 

'~ i ,· .. c !- ~e-LL -l !-':= 

~-- ~t ·. 0300 - :!=: ·· RESET WAS 
-~-~I!=- U. T. ~ TOO EARLY -~ 

-3': -1· = 
~~- --=+==.' .-!. .! -j-t= 1 = 

1 - I --: - t --=-- . - 1 :F--:::. -t - = = -::;::;:--- -

~ -~-t - _,_ 1- :i:f--==! .r--- - -· ~~ :±-= ;:-cf-= c..t ·-=. - H 
--==~=.;..:: - -sKy =::;=;c.=-:-; I ~-~-==1='-:::.-t= +== I= . I 

Fig. 4. An example of record. 
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