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Fig. 13.1 Our small Dobsonian resembles the classic instruments of the 1980s, with a solid
tube and a relatively tall rocker, but the big side bearing and low-friction laminates we rec-
ommend add up to exceptionally smooth perfotmance.

need a small, portable instrument for the nights you don,t feel like setting up a big
one-so why not build the small one now? well, enough preamble-let's talk
telescopes!

13.1 Materials You Need
collect the following parts and materials to build an g-inch f/6 Dobsonian tele-
scope:

one 8-inch/6 aluminized and overcoated primary miror. (we might add here
that if the telescope-making bug has bitten you badry, you might want
to consider grinding, polishing, and figuring the primary mirror. Al-
though making a big mirror is not a task for a novice, tens of thou-
sands of people have made an excellent B-inch minor on the first try.)

one LVz-inch minor-axis secondary mirror (sometimes just called a ,.diago-

nal"), alumin ized and overcoated.

one commercially-made spider. The length of the spider's Jegs should be ap-
propriate for the tube you are using, that is, they should be designed
for a l0-inch inside tube diameter.

one commercially-made secondary-mirror holder. Be sure you order one with
the same diameter as the minor axis of the secondary mirror.

one commercially-made low-profile l%-inch focuser. Fully racked in, it
should have a maximum height of r% inches. Stay away from focus-
ers for 2-inch eyepieces; they are tempting, but eyepieces made for
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Step 9. Locate the balance point of the tube assembly. Use this value to cal-
culate the depth of rocker.

10. Construct the rocker and ground board.

11. Put on the finishing touches and savor "first light" with a look at your
favorite celestial objects.

13.3 Begin with the Tube
Before you order the primary and secondary mirrors. read chapter 5 for advice,
It is almost always possible to order small mirrors "off the shelf," so you will prob-
ably receive yours in a few weeks, at most. For a primary mirror of 12 inches ap-
erture and under, we suggest that you order a full-thickness one. Although you
could argue that a thin mirror might cool faster, in the smaller sizes even full-
thickness mirrors cool rapidly, and the extra weight helps to balance the tube.

Purchase a length of concrete form tube roughly 2 inches larger in diameter
to keep any tube currents away from the light path. The tube should be roughly 12
inches longer than the focal length of your primary mirror. For an 8-inch/6 mir-
ror, the tube would be 10 inches diameter and 5 feet or even 6 feet long. you won't
need so much, but form tube is inexpensive and the extra length means that you
can select the better end and discard the extra. Concrete form tube is sold in 2-inch
increments based on the inside diameter (which would be the outside diameter of
the concrete casting), so 10-inch tube is available.

When you buy it, concrete form tube often looks ter-rible. The surface doesn't
matter since you will cover it, but make sure you get a piece that hasn't been
squashed out of round. If your tube has a heavy wax coating on the inside, paint
may not adhere. The remedy is simple. Carefully peel away one layer of paper
from the inside of the tube. The resulting surface is rough and makes an excellent
light absorber when it is painted black.

With the tube in hand, order a secondary mirror, holder, and spider. We rec-
ommend a standard straight-vane spider; they are tough and don't get out of ad-
justment. There is nothing wrong with two-vane, three-vane, or curvedJeg
designs, but the four-vane types are best for portable instruments.

While you are waiting for the optics and other components to arrive, paint
the inside of the tube flat black. ordinary flat-black primer paihts work the best.
Attach a small paint brush to a thin wood stick at a 90" angle. Start in the middle
and work out to the ends. The stick should be at least half the length of the tube.

When the components arrive, decide which is the better end of the tube. Drill
holes for the focuser 8 inches from the end you have selected. There is no need to
be concerned about vignetting the incoming starlight because the tube is already
oversize to handle potential tube currents. Drill holes for the bolts that hold the
legs of the spider; place them so that the secondary holder lies directly opposite
the center of the focuser.

Refer to the manufacturer's directions to install the secondary minor in the

Step

Step
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Fig. 13.2 The mirror cell is made frctm. two plywood circles and a handful oJ stuJf .from the
Itardware store. The miniature Jan guarantees that the tube will cool even though the bottolt
end is closed.

Fig. 13.3 To install the primary rnirror, assemble the mirror cell and then ,tqueer.e three
blobs of silicone adhesive over the heads oJ'the collimation bolts. Center the mirror on the
disc. Do ,xot press it all the way down, The silicone between the mirror and bolt heatls has
to stay about ys-inch thick or the mirror is distorted when the plywoorl changes dimensions.
When the bbb is thick it stays resilient. When the adhesive cures, these patls hold your mir-
ror secureltt.
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Fig. 13.4 The handle atlached to
ccl l  in tht '  tclcstolt t ' .  artd i t  givt.s
under the ha.ndle.

the botbm oJ the mirror cell makes it easier to instal.l th.

you a secure place to hold the tube. Note the fan mountee,

Fig. 13.5 Kydex plastic makes an excellentfinishfor the tube: it is both tough andwote
prooJ. Recruit a helper. Coat both surfcLces with contact cement and allow the cement to (lr
then slowly roll the Kydex onb the tube.

4
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the tube with a paint solvent. A sure method is to evaporate the wax with a heat
gun, or propane torch-tut do this outside and take pains not to overheat the wax
and start a fire! In the southwestern states. you can put the tube out in the hot sum-
mer sun and the wax will vaporize. If you bought a tube that was somewhat too
long, experiment on the leftover piece. When you can no longer scrape away any
excess wax with your fingernail, enough of the wax is gone and you are ready to
begin.

For wrapping the tube, recruit a helper because it involves more than one
person can easily do. Wam your helper that you expect to be crabby and snappish,
but you really do need their help.

Measure and cut a sheet of the Kydex an inch longer than the tube and an
inch wider than the circumference. Make sure its edges are straight and square. On
the side of the tube opposite the focuser hole, draw a pencil line down the length
of the tube to help you align the edge of the Kydex. Align one edge of the Kydex
on this mark and do a trial wrap to make sure that the edges of the Kydex overlap
slightly. If the line is not parallel to the length of the tube, you may find you have
too much Kydex at one end and not enough at the other when you wrap it around
the tube.

To apply contact cement, purchase several inexpensive foam brushes. You
will need at least two because once contact adhesive dries, the brush is ruined.
Paint a strip of contact adhesive a couple inches wide along the length of the tube
beside the pencil line. Paint another strip of adhesive along the mating edge of the
Kydex. Be sure you apply the adhesive to the side you want mated to the tube. Let
these strips of adhesive dry to touch.

Here is where the helper comes in. Align the edge of the Kydex sheet with
the pencil line on the tube. Starting in the middle, press the Kydex to the tube.
Work toward both ends. You want to join the edge of the Kydex along the line par-
allel to the long axis of the tube. With the Kydex firmly attached to the tube this
way you can control the final wrapping better.

Place the tube with the Kydex sheet attached at the end on the floor or a large
table. Paint the entire outside of the tube and the mating surface of the Kydex with
contact adhesive. Let both surfaces dry to touch. Carefully wrap the Kydex sheet
around the tube pressing it fimly with your hands.

Go slowly. Roll and wrap only a couple inches around the tube at a time.
Force out air bubbles, and make sure you have a good bond over the entire surface.

When the tube is fully wrapped, there should be about an inch of overlap.
With a pencil, trace the location of the final seam on the length of the tube. Paint
adhesive between the free end of the sheet and the mating surface on the tube, be-
ing careful not to go beyond the pencil line. Any adhesive applied beyond the pen-
cil line won't be covered by the Kydex and will look bad. When the adhesive is
dry to touch, press it down. Trim away the excess Kydex at the ends of the tube
with a sharp knife, and then step back to admire your work. Be sure to give your
helper plenty of thanks. Imagine doing the whole thing by yourself !
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Fig 13.7 The mounting is constructed Jrom lz-inch hardwood plywood. The tube cradle is
sized to fit the optical tube assembly; the large side bearings are attached directly to it. This
m.ounting is quite compact: the rocker stands only about aJbot high.

13.4 The Mount ing

Compared to building a large telescope, mounting a small Dobsonian is a cinch.
The mounting consists of four easy-to-build plywood components:

1. tube cradle,
2. side bearings,
3. rocker, and
4. ground board.

The tube cradle is a squarish box that holds the tube; the side bearings are mounted
on the sides of the tube cradle. The rocker is a three-sided box that supports the
tube in the cradle on Teflon bearings, and the ground board is the flat piece on the
ground that everything turns on.

13.4.1 Build the Tube Cradle

Because the optical tube assembly of your telescope has a round cross section. i:r
needs a foundation with flat sides where you can attach side bearings. That's the
job of the tube cradle, a four-sided structure that goes around the tube. You will

'.***"
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ry k
Fig. 13.9 Finish the rocker and ground board with a pleasing wood. sta.in and several coui
of polyurethane varnish. This mounting is remarkably compact con.sidering that it carri,
an B-inch telescope.

of the joint. Wipe off any excess glue with a damp rag.
Before the glue sets, double-check the corners with a framing square. If th.

cradle isn't square, the tube will get squashed out of round, the side bearings will nc.
be aligned so that the scope will wobble in the rocker, and the bottom end of the tub:
will scrape the inside of the rocker when you try to aim the telescope at the zenith.

After the glue sets, reinforce the cornerjoints with corner braces that run th-
length of the rocker and are an inch or two wide. If your cradle is square, the ,1-<

saw cuts on the braces will mate perfectly in each corner. Glue them in by wedgin=
scrap sticks of wood between opposite braces. Be careful that you don't push th.
cradle out of square.
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Fig. 13.10 The center ol'the side bearing coincides wi.th the center of t:lte tube cradle, urtt
the ends ct th.e,fl.at side of'th.e side bectring cross.from one side of tlrc tube c ra.dle tu the other

cornpleted tube into the cradle, removing the bottom end ring if uecessaty, and
then reattach the bottom end ring.

Place the assembly on the floor. The telescope wjll rest on the side bearin-ss
Slide the tube back and forth in the cradle until it sits level on the bearings. The
balance point is then precisely at the center o1'the cradle and tube assembly ar.rd a:
the center of radius of-the side bearings. Balancing is easy; the hard part was at-
taching all the extras.

To secure the tube, slip in cardboard shims. Do not glue the tr_rbe into the cr-a-
dle because you may need to rebalance it in the future.

13.4.4 Gonstruct the Rocker

Before you build the rocker, the optics must be installed in the optical tube assem-
bly, the cradle and side bearings must be finished, and the balance point of th;
whole system must be determined. The reason is that belbre you can build th.
rocker, you need to determine how tall it should be.

With stick or ruler, measure from the center of the side bearing circles to th:
bottom of the tube. Just to be on the safe side, add two inches to the bottorn lengtl.
The two inches give you an extra bit of clearance if you need to find a differei::
balance point to accommodate a new 3-pound eyepiece that you couldn't resist
The height of the rocker sides is this height minus the radius of the side bearins,r
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352 Epilogue: Making a Small Telescope

should be the same you used for your compass point. if you don't have a router,
then cut the arc with a saber saw. After you make both rocker sides, set them on
top of each other and check that the length, width, and arcs match perfectly.

Cut the front board of the rocker fuom lz-inch HVHC plywood. The front
board connects the sides that supporl the side bearings, and substantially reinforc-
es the rocker. To make the rocker as rigid as possible, the front board should reach
the top of the rocker arcs; measure this directly off the rocker sides. Its width
should equal the distance between the outer surfaces of the side bearings plus a
small clearance. Since the cradle is 1 1/+ inches wide and the side bearings are each
3/t inches thick, the total is 123/q inches. Allowing another % inch for clearance be-
tween the outside of the cradle and the inside of the rocker sides, the front board
should be 13 inches wide by at least 11 inches tall. Cut it out and check that your
cuts are accurately square.

Begin assembling the rocker by gluing the rocker sides to the front board.
Tap in a few finishing nails to hold the assembly together. While the glue sets.
place the assembly on the flat surface of your work bench and check that the bot-
tom edges contact the bench evenly. Ifthey do not, twist the assembled sides until
they do, and then recheck the squareness ofthe three sides with a framing square.
When the assembly is both square and rests flat on the bench, clamp the joints until
the glue sets.

Reinforce the inside corners of the rocker with braces as you did for the cra-
dle. Be sure these braces do not interfere with complete rotation of the tube assem-
bly. If they extend too high, the cradle may hit them and prevent you from aimin_s
the scope straight up.

The three-sided rocker box sits atop the round rocker bottom, a disk of r:-
inch HVHC or 3/q-inch SVSC plywood. We recommend that you make the rocker
bottom 1.8 times the tube diameter. For a 1O-inch tube, this would be 18 inches
Since the ground board should be the same diameter, when you cut and trim rh:
rocker bottom, make two disks. One of them can serve as the ground boatd. For .
good-looking telescope, use the better-looking face of the better-looking disk fc:
the top of the rocker bottom.

Place the three-sided rocker assembly atop the rocker bottom disk so that th.
sides are equidistant from the center. To help, draw two lines across the dis,.
through the center. After you draw the first line, use a framing square to drau .
second line peryendicular to it. These lines are a good visual aid to centering rh.
rocker sides. The three sides shouldjust fit onto the bottom disk.

Mark the location of the rocker box on the bottom disk, then remove the b,: i
and drill two pilot holes per side through the disk. Replace the box and run 1::-
inch long drywall screws through the bottom of the disk and into the end grain
the sides. If you set the telescope on the box, you should be able [c] swino ir fr, ,-.

vertical to horizontal without its binding or striking anything.
When you are confident the fit is good, remove the screws, apply wood g:*:

to the bottom edges of the sides, and reassemble the rocker. Tighten the dryr',..
screws until the heads are flush with the bottom of the disk. If any screw head pr -
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