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ABSTRACT

An outline of the mechanical features of a six-foot
solar-patrol radiotelescope mounted equatorially
for use at latitudes ofabout 45° is given. A feature

of this telescope is the totally enclosed wormdrives
used on bolk axes,



A SIX-FOOT SOLAR-PATROL RADIOTELESCOPE

- R.D. Harzison -

Since the end of World War II the Radio and Electrical
Engineering Division has made a daily record of the sun's
radiation on a wavelength of 10 centimeters. At first, this
was done at the Metcalfe R.oad Field Station, at the present
Ottawa city limits. However, owing to the high level of
interference at this site, a new one, known as the "Goth Hill
Ohservatory' was chosen, some 5 miles farther south. The
instrument used for all these observations was a four-foot-
diameter paraboloid mounted on a war surplus naval-radar
rotator, modified to provide a polar axis and togive a
limited range of declination adjustment [1]. This instrument
has operated continuously for about 18 years.

When radio interference at the Goth Hill Observatory became
serious because of Ottawa's expansion, another site was chosen
which was believed to be as far from encroachment as possible,
consistent with low radio noise level and reasonable proximity to
Ottawa. The new site, known as the "Algonguin Radie Observatory",
is located at Lake Traverse on the CNR transcontinental railway
near the centre of Algonquin Provincial Park. Construction work
was started at this site in 1959, and laboratories and staff quarters
have been added.

To transfer the continuous record of solar radiation at 10-cm
wavelength to the new site required that a new radiotelescope
similar to the old one be built, and that the two units be operated
simultanesusly for a year or two to correlate the periormance of
the two instruments, The new instrurment is larger, the reflector
being 6 feet in diameter instead of four, and the improved drive
systems are totally enclosed, as opposed to the open gearing used
on the initial instrumment.

The general arrangement of the radiotelescope is shown in
Fig. 1. The polar-axis drive gear box is mounted on a semi-
circular pad at the left end of the channel-iron hase and at 45°
te it. The curved arm on the opposite end of the base supports the
polar-axis steady bearing and the polar-axis data gear box (BI-23-
15E). Between the polar-axis drive gear box and the polar-axis steady
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Fig. 1 General arrangement of six-foot radiotelescope



bearing is the polar-axis yoke. The declination frame
[BI-23-27E) pivots in this yoke, and is supported on

bearings on either side, one set of bearings being in the
declination drive and data unit assembly {BI-23-13E).

The declination frame has a lead counterweight at one

end, and supports the 6-foot-diameier paraboloid reflector
at the other end, Ten-centimeter rectangular waveguide

is run from the horn, mounted at the focus of the paraboloid,
through a rotating joint on the declination axis and then into
the centre of the polar-axis yvoke, where it goes down through
the centre of the polar-axis gear box, through another rotating
joint, and thence to the receiver in an adjoining building.

The telescope can be driven a little more than 180° about
the polar axis, and from the horizon to the zenith, about 90,
in the declination axis, However, maximum polar travel is
possible only with the telescope pointing to the celestizl eguator.
For more southerly declination angles the polar travel is less.

To control these limits of travel so0 as to prevent darnage
to the unit, a specially shaped cam {BI-21-132C) mounted on
the declination axis operates a push rod. This rod extends
through the centre of the upper polar steady bearing into the
polar data gear box. A circular rack cut on the end of this
rod operates both polar -axis limmit switches through two differ -
ential gears, so that the east and west limits are changed to
suit the particular declination angle being used,

The declination axis is driven by the final worm drive in
the declination drive unit (BI-23-13E). The worm shaift of this
unit can be turned by a hand crank on the square end of its shaft,
or, if the pinion on the drive sprocket is engaged, it is driven
by a & hp d-c motor with a variable speed control, at a speed
range of about 10:1. This gives declination angular drive rates
of 10¥ per minute maximum, and 1° per minute minimum.

Also, located in the declination drive unit are two 60-cycle
synchros geared 1:1 and 36:1, respectively,for data presentation,
and microswitches to limit the declination travel.

The polar-axis drive gear box is mounted on the 45° semi-
circular surface of the unit base, already mentioned. The yvoke
rotates on two Timken roller bearings in this gear box, and
suitable seals are provided to retain the lubricant.



The polar-axis worrn gear is bolted to the yoke., It is a
150-tooth §-diametral-pitch, 141° pressure-angle, bronze
worm gear, with 1}" face, and is 18§ " in diameter. The
mating hardened-steel worm gear of 23" pitch diameter runs
on ball bearings in a separate housing. The surface where
this joins the polar-axis gear box is sealed by an O-ring in a
rectangular [with rounded corners) groove. This surface is
machined at an angle of 3° to the tangent to the worm gear, and
thus by loesening the bolts and sliding the housing, the backlash

of the worm drive can be adjusted to a minimum.

The worm can be turned, when the pin in the sprocket clutch
is pulled out, by a hand crank on the square end of the shaft. For
normal operation, this pin is pushed in, and the drive is by chain
from a motorized reducer with a L hp 60-cycle reversible slewing
motor, giving a slewing rate of about 14° per minute.

A magnetic cluteh is mounted on an extended shaft of this motor
and it can be engaged only when power is not applied to the slewing
motor. When this clutch is engaged, it connects a 1/75 hp Bodine
synchronous tracking motor to the drive. This gives a tracking
rate of 1 revolution of the telescope per solar day. All the elements
of the polar drive are protected from the weather by their location
beneath the cover of the unit hase.

The polar-axis data gear box, located above the upper polar
bearings, is shown in Fig. 2. The polar angular information is
brought into the gear box through the outer shaft of the concentric
pair, in the centre of the housing, through a bellows coupling. This
drives a pair of f0-cycle synchro torque transmitters at ratios of 1:1

and 24:1.

Also driven directly from this gear train is a micreswitch to control
the starting position for the next day's run. The telescope returns
automatically to the meridian at the end of the day's run. About one
hour before sunrise, the telescope is driven to the eastern horizon.

One side of each of two differentials is also driven from this same
shaft; the outputs of these differentials drive limit switch cams to
control the maximum limits of the hour angle of the telescope. The
other inputs of these differentials are driven from a cam mounted on
the declination frame. This chanpges the limits of the hour angle
drives to suit various declination angles.



Fig. 2 Polar-axis data gear box



Two of these radiotelescopes are now in operation, and
a third is being assembled. Of the two in use, one is at the
Algonguin Radio Observatory, the other was initially trailer-
mounted and operated at Grand-Mére, Que., during the total
eclipse of the sun in July 1963. This unit will be installed
permanently at Penticton, B.C., where it will be operated by
the Dominion Observatory. The base of the unit was modified
slightly because of the difference in latitude. The third radio-
telescope will be used at the Algonguin Radio Observatory.
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