Fullfilling A
Boyhood
Dream
The Making Of A
Telescope
By Melvin E. Dawson

In order to tell the story of the construction of the Vega Sky Center’s
10-inch, f/5.6 SAO Equatorial Fork
Mounted Newtonian Reflector, I must
go back to my beginnings in astronomy.
At the age of twelve, I met Gary
Barabino, a sixteen-year-old newcomer
to my neighborhood. He owned a Selsi
60-mm variable powered refractor,
through which I had my first telescopic
view of a celestial body, the waning gibbous moon, on July 19, 1970. I was so
taken by the detail and clarity of the
moon's terrain that it brought new focus
to my life.
My interest in astronomy increased,
and I built my first crude telescope, a
1.5-inch refractor with a single plane
concave lens eyepiece, much like
Galileo's. I eventually received a department store telescope as a Christmas gift
from my mother in 1971, a Jason 280
Constellation 60-mm f/11.6 Refractor.
My friendship with Gary grew, and
he continued to serve as my mentor and
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tutor as we grew up in the Desire
Housing Project, located in the Ninth
Ward of New Orleans, LA. (By now
many of you have heard about this part
of New Orleans through news reports
since the ravaging consequences of
Hurricane Katrina on August 29, 2005.)
Gary and I formed a pseudo observatory
we called the Vega Astronomical
Observatory. We renamed it the Vega
Sky Center on January 1, 1975. Looking
back, I now see that these were uncommon events for that challenging location.
In the mid-1970s, Gary and I also
had the privilege of assisting periodically
with public observing sessions at the
University of New Orleans using their 6inch f/15 (A. Jaegers objective) refractor,
thanks to the support of the Physics
Department heads, Dr. Lewis Epstein
and Dr. Jack Sullivan.
During those early years of the Vega,
we conducted and recorded observation
after observation with our meager instruments. To make our telescopes more

effective, we experimented with fabricating some useful accessories. These proved
beneficial to some extent. But, by the
1980s, we began serious contemplation
of building instruments of larger aperture
to expand our viewing opportunities.
This is when our dream to construct the
Vega Sky Center’s SAO 10-inch Fork
Mounted Newtonian Reflector was born.
In February of 1986, I decided to move
forward with the project by purchasing a
10-inch, f/5.6 primary, and 2.14-inch
secondary (1/8 wave) mirror set
from Coulter Optical Company.
Unfortunately, priorities changed, and,
after receiving the mirror set, it was stored
away in the original packaging for over 14
years. During that time, my family and I
moved from New Orleans to Tampa,
Florida to pursue better opportunities.
By 2000, I was able to once again
focus on astronomy, and Gary and I resurrected the Vega Sky Center. In 2001,
pursuing our long-time dream, we again
researched the feasibility of an ATM

wooden Equatorial Fork Mount. Gary
and I always felt that Pierre Bourge’s
Equatorial Fork Mount design possessed
many of the qualities that any telescope
owner would relish: its ease of maneuverability for centering objects compared to
GEM’s, its relative portability, its facility
for large aperture scopes, its ability to
easily incline for most latitudes, etc.
Despite these advantages, the design was
not utilized by amateurs in great numbers. Understandably, Dobsonians were
more prevalent, largely because of their
ease of construction and relatively low
cost. But we held fast, preferring the
Equatorial Fork Mount alternative.
For months, we searched the
Internet, with little success, for complete
fork mount plans with photographs of a
finished project. Eventually, we ran
across the Web site of Turkish amateur
astronomer Haldun Menali. He had
built an 8-inch Bourge Fork Mounted
Newtonian that possessed some of the
characteristics we desired for our 10-inch
Newtonian. I contacted Haldun by
e-mail, and he graciously provided much
helpful information and the insight we
needed to get started. With our project,
we wanted to share the step-by-step
construction process and therefore
established the Web site, www.vega-skycenter.com. Creating the site was quite a
challenge, but we are happy with the selftaught effort and hope you will take the
time to visit.
Okay, enough history. Let's begin an
overview of the designs and photos of the
Vega Sky Center’s SAO 10-inch
Equatorial Fork Mounted Newtonian
Reflector.
The telescope is comprised of five
main components:
• Cradle
• Fork Mount Head
• Right Ascension Axis Support Housing
• Fork Mount Base
• Optical Tube Assembly (OTA)
The following sections chronicle the
building of the telescope.

THE CRADLE

Figure A

Figure B

Figure A is an x-ray aspect view of the front section of the cradle. Figure B shows the
position of the bolts used to secure the top and bottom cradle sections running
through the “trunnions”.

Figure C

Figure D

Figure C shows the top and bottom sections of the cradle separated, and Figure D,
the assembled sections. Three-quarter inch plywood was used throughout, yet the
cradle is relatively light.

We first designed the cradle, for
from it flow the specifications of the
remaining major components, including the fork sections. Forgive me for
noting that it's natural to think of the
“cradle” as the “beginning” of most
aspects of life. One aspect of the cradle’s bottom section, I should emphasize, is the contoured “U” shaped
cutouts that receive and support the
OTA. This feature reduces flexing of
the Sonotube when the telescope is
clamped securely in the cradle. With
the use of felt linings, it also allows the
OTA to be rotated with relative ease,
eliminating the need to become a contortionist in order to reach the eyepiece.
Its layout demonstrates simplicity,
strength, and functionality.
The top and bottom brackets that
make up the cradle are held together by
means of long bolts inserted through
what I’ve chosen to call “trunnions” (I
know, I know – trunnions are the piv-

oting protrusions on a cannon). They
were fabricated from four glued,
double-layered strips of I-inch plywood running the length of the side
panels – a two-piece set for the top and
bottom sections. The bolts, in turn,
screw into T-Nuts inserted in the
underside of the cradle’s bottom section
trunnions.
Figure D displays the top and bottom sections in place, as they will be
assembled between the fork tines of the
Fork Mount Head once the left and
right L-inch motor arbors are installed.
The motor arbors facilitate the installment of two precision 7-inch long,
L-inch outside diameter shafts,
establishing the declination axis. The
central opening formed by the top and
bottom sections will securely hold the
OTA as well as allow for rotating of it.
The broad top and side plywood braces
lend stability and reduce racking of the
assembly
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THE FORK MOUNT HEAD

Figure E

Figure F

Figure G

In Figure E, we see the internal structure of the fork mount head as it is seen from the
front. Figure F, in which we see the forks from a position above the tines, makes note
of the placement of the internal I-Beams in the RA Axis Box – an interface between the
fork tines and the RA Axis shaft.

We spent more time designing the
fork assembly than any other component, for it is often the source of greatest
flexure in similar systems. We focused
our attention on the connection of the
Right Ascension (RA) Axis to the fork
head. After considering many different
orientations, we settled on the schematics shown in Figures E and F. As you can
see in Figure E, the 2-inch RA Axis shaft
attaches to the fork using two standard
plumbing flanges mounted to both the
upper and lower surfaces of the RA Axis
Box, which spreads the weight of the
OTA/Cradle assembly across a wider
portion of the shaft. This configuration
minimizes flexure dramatically.
To create the tines, two planks of
plywood were connected to the RA Axis
Box using woodscrews and wood glue.
Then faceplates of birch plywood were
applied to the front and back forming
the Fork Mount Head.
The diagram in Figure F reveals an
x-ray view of the Fork Mount Head

from a vantage point of looking down at
it above the tips of tines. Note the placement of the internal I-Beams. These foster superior strength, preventing the RA
Axis Box from collapsing on itself while
under extreme weight and stress conditions.
Figures G-J depict the formation of
the wooden Fork Mount Head and provide a pretty good feel for how strong
the mount really is. Of course, we could
have developed a lighter Fork Mount,
but our main attention was on making
the mount as strong and flexure free as
possible. Therefore, sections exposed to
great stress were fortified. A good example is the use of four K-inch bolt assemblies to fasten each of the two flanges.
Figures G-I show how all of the components of the Fork Mount Head rely on
the integrity of the RA Axis Box.
Resulting balance of the completed Fork
Mount Head is demonstrated in Figure
J where the assembly stands on the RA
shaft without other support.

Figure H

Figure I

Figure J
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THE RIGHT ASCENSION AXIS SUPPORT HOUSING

Figure M

Figure K

Figure L

Figures K and L portray x-ray views of the Right Axis Suport Housing as shown from
front and side and reveal the RA Axis, Braking System, and Lexan top cover plate in
place.

Figure N

Figure O

Figure P

The Right Ascension (RA) Axis
Support housing is a unique component that was designed and fabricated
to perform a number of tasks. It serves
to support the RA Axis shaft within its
two opposing hanger bearings. Second,
the unit houses a Teflon braking system
encased in oak and teak, which makes
use of two long bolts and T-Nuts to
induce adjustable, downward pressure
on the RA Axis shaft. No need to be
concerned about warping the shaft; it is
made from a 2-foot piece of 2-inch
T-6061 aluminum tubing, with a wall
thickness of G-inch.
Preliminary tests of the braking
system proved very successful. Very little to no backlash was experienced
when slewing the telescope. Note in
Figure K how the birch plywood sidewalls of the unit are joined in a “herringbone” pattern which produces a
very solid union.
Since the inside diameter of the
hanger bearings are G-inch larger in

Editors Note
Mel’s friend and partner, Gary
Barabino, lived in the lower ninth ward in
New Orleans when Hurricane Katrina
struck the city. Fortunately, Gary decided to
evacuate his family the day before the storm
hit, without knowing that they would not
return for several months.
The flooding destroyed his home and all
of his belongings including his entire collection of astronomical equipment. Knowing
that he lived well below sea level and that the
levees could potentially breach, he had placed the astronomical
journals that he and Mel had written since childhood in doubled,

diameter than the RA Axis shaft, we
had to fashion shims from 2G-inch
O.D., J-inch wall thick T-6061
aluminum tubing cut in half lengthwise
to facilitate centering of the shaft
(See Figure L). The shims are approximately three inches long.
With a slight adjustment of the
Fork Mount Base, the RA Axis Support
Housing can be tilted for locations
north of 28° (home) latitude, if desired.
Heavy and rigid due to its
double-walled construction and
“herringbone” joinery, assembly of the
RA Support Housing is shown in
Figures M and N. An overabundance
of screws and glue were used in its
fabrication to provide more than
adequate strength to support all
components above the Fork Mount
Base. Figure O shows the top and side
perspectives of the hanger bearings.
The completed unit sporting
three coats of spar varnish is seen
in Figure P.

securely fastened plastic garbage bags on the highest shelf in his
home, hoping they would stay dry. Unfortunately, his home was just
three blocks away from a levee breached by a river barge. He never
fathomed that the water level would reach nearly ten feet, engulfing
his home.
After almost two years, Gary and his family are still dealing with
the effects of the storm. They will not be able to return to their home
and are working through the complicated bureaucratic process
involved with acquiring a new home.
Gary has not allowed the lingering effects of the storm to curb his
love for astronomy. He was able to recover most of the collection of
his childhood journals and is in the process of restoring them. In the
course of replacing everything that his family lost, he has started to
rebuild his collection of astronomy equipment as well.
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THE FORK MOUNT BASE
Figure Q

Figure R

Figure S

Figures Q, R, and S show side, front and top views of the Fork Mount Base.
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In designing the Fork Mount Base for
the SAO 10-inch f/5.6 Newtonian, a number of factors had to be contemplated,
including: Stability - no matter which
direction the telescope is turned, it had to
maintain stable and balanced footing;
Mobility - the base had to provide a means
of getting the telescope to the observing
site as well as easy polar alignment;
Accessibility - it needed to provide the
observation of objects with minimal body
contortion by the observer, while the telescope was pointed in any position; Storage
- a means of storing and protecting expensive accessories was also required during
long observing sessions.
One of our design challenges was that
living near the 28° north latitude required
that the Fork Mount Head be angled precariously near horizontal (see Figure Q).
Balancing the mount was critical. This
forced mounting the RA Axis Housing
beyond the south end of the base footprint
to move the center of gravity more to the
middle of the base, which enabled us
to incorporate an accessory storage

www.catseyecollimation.com
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compartment at the front, or north end of
the base (the door of which is seen in
Figure S with the VSC emblem).
Observing at other than 28°-north latitude
is facilitated by the latitude fine adjustment
system diagramed in Figure R. This simple
device is easily installed on the Fork Mount
Base platform at either end.
There is no doubt that this telescope is
heavy, but with an observing buddy,
maneuvering the beast is not too bad. For
transport to those dark observing sites, the
OTA and Fork Mount Head can be
removed from the Fork Mount Base using
a single hex key.
Figure T provides a view of the underside of the Fork Mount Base platform,
revealing the 2x2-inch frame chassis. Two
I-inch layers of plywood are joined to
form the truss arms that rise above the platform to accept the RA Support Housing
(Figure U). The finished base (Figure V)
with a fresh coat of varnish is ready to
receive the accessory compartment door
(Figure W.) Heavy neoprene casters were
installed for easy maneuverability.
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Figure T

Figure U

Figure V

Figure W
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THE OPTICAL TUBE ASSEMBLY

Figure 1

Figure 2

Figure 6

Figure 3

Figure 7

Figure 4

Figure 5

Figure 8

The collection of photos in Figures 1-8 barely touch on the work performed erecting the Optical Tube Assembly

The placement of critical components was calculated using some “old
school” formulas in conjunction with
computer software applications, such as
Newt 2.5.
To reinforce the Sonotube, we
sanded it and applied several layers of
two part epoxy. Then the tube was
sanded again, primed, flocked, and
painted – the end result is shown in
Figure 4. The tube was allowed to cure
for several weeks to insure that the

paint was hard and durable before
handling.
Next, University Optics end rings
(Figure 5) were installed followed by a
JMI Reverse Crayford focuser (Figure 3),
Kenneth Novak spider and secondary
holder (Figure 2), and University Optics
mirror mount (Figure 1) with the Pyrex
10-inch f/5.6 Coulter Optical Primary
(Figure 6).
The Guide Scope in Figure 7 is a
relic for the early days of the VSC. It

is a restored Tasco 6TE-5 50-mm f/12
refractor purchased back in 1971. This a
great little telescope and produces very
good images. After years of use, layers of
deteriorating paint, and exposure to the
elements, we decided to restore it and
put it back in operation on the 10-inch
telescope. Details of restoration of the
6TE-5 are posted on our Web site.
The Vega Star Center’s SAO 10-inch
f/5.6 Newtonian OTA (see Figure 8) is
now complete!

THE DREAM REALIZED!
This concludes the
construction overview
of the Vega Sky
Center’s SAO 10-inch
f/5.6 Newtonian Fork
Mounted Reflector project. We hope this report
will encourage others to
follow their dreams in
this fascinating hobby.
Amateurs interested in a more detailed chronicle of this telescope project are invited to visit our Web site at www.vega-sky-center.com. Please visit
the site often as we will cover new projects as they occur.
If anyone would like to contact us directly with questions or comments,
please feel free to email us at vsc-astronomers@vega-sky-center.com and we
will respond as soon as possible.

Astronomy TECHNOLOGY TODAY

55

