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Domestar FAQ

Welcome to the assembly instructions for the geodesic dome
using DOMESTAR Frequency 3 connectors. If you have any
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questions, click on Contact to get in touch with me: I'll be
delighted to help you.

Save / Print this page as PDF:

Equipment required

= Set of 46 DOMESTAR Frequency 3 3/8 connectors

=120 wooden struts (joists) in 3 sizes (see size
calculation table below)

=240 bolts: screws and nuts. I strongly recommend
countersunk square bolts (round head, square neck): one
blow from a hammer and they’ll lock into the wood and
won’t turn when you tighten them

» For the finish, about 150 wood screws

Tools required

» tools for cutting the studs: ideally a radial saw,
otherwise a circular saw or jigsaw

»a drill a drill bit the thickness of the screws

a spanner or ratchet to tighten the bolts, or an impact
screwdriver (note: an impact screwdriver 1is NOT a
percussion drill. With an impact screwdriver, you can
screw or bolt much more strongly and quickly) or a
simple screwdriver

= a hammer to drive in your countersunk square bolts.

= depending on the height of your geodesic dome bench or
ladder

Size of your screws and bolts

The bolts must pass completely through the thickest side of
the strut and the connector. I therefore advise you to choose
a bolt length that is around 10 — 20 mm longer than the
greatest thickness of your wood.


https://blumkraft.com/contact/

If your bolts are less than 10mm longer, assembly will be much
more complicated.

FOR EXAMPLE, if your wood is 40x70mm, you will need to drill
through 70mm. So use an 80mm or 90mm bolt.

For thickness, I recommend 8mm bolts (=M8)

I recommend using bolts rather than screws. The assembly is
much more solid, as the bolts go through. But above all, dome
assembly will be easier.

Choosing the size of your dome

Domestar 3V (=frequency 3) geodesic dome connectors allow you
to mount a “frequency 3" 3/8 geodesic dome using only 3
different sizes/lengths of struts. You will need:

= 50 large A-pillars
= 40 medium B-pillars
= 30 small C-pillars

The size of the struts will determine the size of the dome.
Height, radius and diameter are therefore determined by the
length of the struts.

Here 1is a table showing the possible dome
sizes:



Base

A-pillar x50 B-pillar x40 C-pillar x30 Hole to hole Hole to hole Hole to hole Floor area  perimeter Length

Radius (m) Diameter (m) B C Height (m?) (m) required (m)
1,2 2,4 0,435 0,424 0,358 0,495 0,484 0,418 0,9936 4,0 75 49,5
1,3 2,6 0,476 0,465 0,393 0,536 0,525 0,453 1,0764 4,7 8,2 54,2
1,4 2,8 0,517 0,505 0,428 0,577 0,565 0,488 1,1592 55 8,8 58,9
1,5 3 0,559 0,545 0,463 0,619 0,605 0,523 1,242 6,3 9.4 63,6
1,6 3,2 0,600 0,586 0,498 0,660 0,646 0,558 1,3248 7.1 10,1 68,4
1,7 3,4 0,641 0,626 0,533 0,701 0,686 0,593 1,4076 8,1 10,7 731
1,8 3,6 0,682 0,666 0,568 0,742 0,726 0,628 1,4904 9,0 11,3 77,8
1,9 3,8 0,724 0,707 0,602 0,784 0,767 0,662 1,5732 10,1 11,9 82,5
2 4 0,765 0,747 0,637 0,825 0,807 0,697 1,656 11,1 12,6 87,2
2,1 4,2 0,806 0,787 0,672 0,866 0,847 0,732 1,7388 12,3 13,2 92,0
2,2 4.4 0,847 0,828 0,707 0,907 0,888 0,767 1,8216 135 13,8 96,7
2,3 4,6 0,889 0,868 0,742 0,949 0,928 0,802 1,9044 14,7 14,5 1014
2,4 4,8 0,930 0,909 0,777 0,990 0,969 0,837 1,9872 16,0 15,1 106,1
2,5 5 0,971 0,949 0,812 1,031 1,009 0,872 2,07 17,4 15,7 1109
2,6 52 1,012 0,989 0,846 1,072 1,049 0,906 2,1528 18,8 16,3 115,6
2,7 5.4 1,054 1,030 0,881 1,114 1,090 0,941 2,2356 20,3 17,0 1203
2,8 5.6 1,085 1,070 0,916 1,155 1,130 0,976 2,3184 21,8 17,6 125,0
2,9 58 1,136 1,110 0,951 1,196 1,170 1,011 2,4012 23,4 18,2 129,7
3 6 1,177 1,151 0,986 1,237 1,211 1,046 2,484 25,1 18,8 1345
3,1 6,2 1,218 1,191 1,021 1,278 1,251 1,081 2,5668 26,8 19,5 139,2
3,2 6,4 1,260 1,231 1,056 1,320 1,291 1,116 2,6496 28,5 20,1 1439
3,3 6,6 1,301 1,272 1,090 1,361 1,332 1,150 2,7324 30,3 20,7 148,6
3,4 6,8 1,342 1,312 1,125 1,402 1,372 1,185 2,8152 32,2 214 1534
3,5 7 1,383 1,352 1,160 1,443 1,412 1,220 2,808 34,1 22,0 158,1
3,6 7.2 1,425 1,393 1,195 1,485 1,453 1,255 2,9808 36,1 22,6 162,8
3,7 7.4 1,466 1,433 1,230 1,526 1,493 1,290 3,0636 38,1 23,2 167.5
3,8 7.6 1,507 1,473 1,265 1,567 1,533 1,325 3,1464 40,2 239 172,2
3,9 7.8 1,548 1,514 1,300 1,608 1,574 1,360 3,2292 42,4 245 1770
4 8 1,590 1,554 1,334 1,650 1,614 1,394 3,312 446 251 1817
4,1 8.2 1,631 1,595 1,369 1,691 1,655 1,429 3,3948 46,8 25,8 186,4
4,2 8,4 1,672 1,635 1,404 1,732 1,695 1,464 3,4776 49,1 26,4 1911
4,3 8,6 1,713 1,675 1,439 1,773 1,735 1,499 3,5604 51,5 27,0 1959
4,4 8,8 1,755 1,716 1,474 1,815 1,776 1,534 3,6432 53,9 27,6 200,6
4,5 9 1,796 1,756 1,509 1,856 1,816 1,569 3,726 56,4 28,3 205,3
4,6 9,2 1,837 1,796 1,544 1,897 1,856 1,604 3,8088 59,0 28,9 210,0
4,7 9.4 1,878 1,837 1,579 1,938 1,897 1,639 3,8916 61,5 29,5 2147
4,8 9,6 1,920 1,877 1,613 1,980 1,937 1,673 3,9744 64,2 30,2 219,5
4,9 9,8 1,961 1,917 1,648 2,021 1,977 1,708 4,0572 66,9 30,8 2242
5 10 2,002 1,958 1,683 2,062 2,018 1,743 4,14 69,7 31,4 2289

Explanations:

For a geodesic dome with a 3m radius (6m diameter) I have to
cut out:

=50 A-pillars (large) measuring 1.177m
» 40 B-pillars (medium) measuring 1.151m
30 C-pillars (small) measuring 0.986m

NB: If you use another geodesic dome calculator, remember that
these calculators often give you the measurements from “hole
to hole”, i.e. the centre of the connector. However, there is
3 cm between the centre of the connector and the start of the
connector leg. That's why the 2 “hole to hole” columns are 6cm
longer. But you must cut to the length of the 3 columns A, B
and C.
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Note: the geodesic dome I'm building in the video is 335cm in
radius, or 6.70m in diameter.

Optimise wood cutting and
purchasing

Did you know that you need exactly the same number of 3-metre
joists to build a geodesic dome with a diameter of 4.8 m as
you do for one with a diameter of 5.2 m? This 1is because
you’ll have more falls on the smaller dome.

For example, here’s the number of 3m or 4m joists you’ll need
for the dome:

Montant A
Grand x50 MontantB Montant C Lambourdes Lambourdes
Rayon (m) Diametre (m) (m) Moyen x40  Petit x30 3m 4am
1.9 3,8 0,724 0,707 0,602
2 4 0,765 0,747 0,637 30 23
2,1 4,2 0,806 0,787 0,672 35 24
2,2 4,4 0,847 0,828 0,707 37 27
2,3 4,6 0,889 0,868 0,742 38 28
2,4 4,8 0,930 0,909 0,777 40 29
29 5 0,971 0,949 0,812 40 30
2,6 5,2 1,012 0,989 0,846 40 30
2.7 5,4 1,054 1,030 0,881 45 32
2,8 5,6 1,095 1,070 0,916 53 35
2,9 58 1,136 1,110 0,951 55 37
3 6 1,077 1,151 0,986 55 38

I recommend this free internet application to optimise your
choice of wood to buy and cut: Optimcutter

Here are the parameters, for example, for a 6m diameter dome,
a 2mm board and 4m joists:


https://www.opticutter.com/linear-cut-list-calculator/edit#form

Kerf / Blade thickness Labels Material groups Prices Prioritization Trim the edges

@ e

Available stocks

Length Quantity Actions

Required parts
# Length Quantity Label Actions
1 1,377 50
1,151 40

3 0,986 30

What does the 3/8 in 3/8 frequency
3 mean?

Frequency 3 geodesic domes come in 2 formats: 3/8 and 5/8

(sometimes also called 4/9 and 5/9). This is the division of
the sphere:

»3/8: a little less than half the sphere
=5/8: a little more than half the sphere. These domes are
one level higher than the 3/8 domes.

What wood should I use for the
struts of a geodesic dome?

I recommend using construction or decking timber that offers
good strength at a fair price.

The MINIMUM length and width of the struts should be 30mm to
ensure the stability of the structure.



Decking joists are very attractive, with dimensions of around
62x38mm or 70x45mm. The joists are also often treated to class
3 or class 4, giving this wood very good resistance to rain.
Construction rafters / half-rafters (on the websites of major
building retailers, type in “construction timber”) are often
even cheaper and thicker with dimensions of 75x50, but their
treatment and rain resistance is often inferior (generally
class 2 — this is yellow-coloured wood)

TIP: choose your own wood in the large building stores. Check
that the wood is not twisted or warped. Twisted joists will
make assembling your geodesic dome much more difficult!

TIP: If you plan to treat the wood, I advise you to do so
after cutting the wood but before assembling it: it will be
easier to paint/spray the wood flat than once the geodesic
dome has been assembled.

TIP: buy a few extra large struts: they will be needed to
support the high levels of the dome during construction.

My experience of assembling the
domestar V3

A frequency 3 dome is more difficult to assemble than my
domestar V1 and domestar V2: there are many more parts to
assemble and more struts are levered and therefore require
supports during assembly. Here are my recommendations:

= 1st floor: absolutely provide a support until the belt
is fitted

=2nd floor and above to be done by 2 people. Provide
supports

 From the 2nd stage onwards, the connectors start to bend
during assembly under the strain. But don’t worry: once
everything is assembled, the connectors will return to
“normal”



= Be sure to mark the letters on the struts (A, B and C):
it's very easy to get the wrong strut. Take the time to
check.

Preparing to build the geodesic
dome

During this preparation phase we will:

= Cut out the struts
=Drill all the struts
= ITnsert all the screws

Prepare the location for the geodesic
dome

Once you have determined the diameter of the geodesic dome
using the table above, make sure that you have enough space
for your dome and that this space is flat enough.

IMPORTANT: this 3V 3/8 frequency geodesic dome is NOT flat:
the base is not flat. If you absolutely need a flat base, then
it is better to start with a 2V dome. There is a Krushke
method for building a flat 3V 3/8 dome but these Domestar
connectors don’t allow it.

Cutting the struts
You’'re going to cut:

=50 large A-pillars
= 40 medium B-pillars
= 30 small C-pillars

Start by cutting out the first strut and checking that its
length corresponds exactly to what you wanted.

Use this first strut as a template: trace the cutting line on
the wood to be cut using this strut. Remember to cut just



after the cutting line, not on the cutting line, to allow for
the thickness of the blade.

Bevel some joists if necessary

Depending on the thickness of your joists, it may be necessary
to bevel some joists before assembly to prevent them from
touching each other on the connector.

More information on bevelling and joist bracing.

Drill the struts

Now you need to drill the struts to accommodate the bolts.
Here again, great precision will help you during assembly.

The bolt hole should be 40mm from the end of the strut.

You need to drill through the LONG side of the strut to ensure
maximum stability for the dome.

Create a drilling pattern for greater precision

I strongly recommend that you create a drilling template.
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Now finish the holes in the struts, using your template and
trying to drill as straight as possible.
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Mark the side where you put the drill bit in: this is the side
that will be placed against the connectors, as it is the most
accurate side.

Insert the 240 bolts into the holes. Pay particular attention
to the direction of insertion: insert the bolts through the
OUTLET of your drill bit. This way, the end of the bolt is on
the same side as the entrance to your drill bit and it’s this
side that will be against the connector.

Use the hammer to ensure that the square part of the
countersunk square bolts penetrates the wood.

Tip: if the hammer isn’t enough, you can use a screw and
washer and tighten the bolt so that it goes into the wood.

Presentation of connectors

In your Domestar pack you’ll find 4, 5 and 6-leg connectors.

I advise you to start by sorting your connectors:
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WARNING: there are:

= 3 different types of 4-leg connectors
» 2 different types of 6-leg connectors

The drawing above shows the distinguishing marks that allow
you to tell the difference between the connectors.
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Each leg also has a letter engraved on it so you know whether
you need to fit an A, B or C strut:
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Step 1: the base
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The colour of the lines indicates which amount to use:

= blue: large amount A
= green: medium amount B
= red: small amount C

Parts required:

= 5x B (medium), 5x C4L, 5x C4R
= 5x A (large), 5x C4A

Assemble 5 B-pillars with 4R and 4L:
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Make sure I only assemble the legs with a B on them.

Continue by assembling 2 large A-pillars with a 4A connector
between them. Repeat 5 times:

O —
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Finally, assemble the base to the floor, alternating our two

types of struts.
The one with the two connectors and then the double one with

the 4A in the middle.

[ o]

Step 2: First level

Step 2A: the 5 triangles with the small
struts
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Parts required:

= 10x C (Small),
= 5x C5

Take 10 small C-pillars and 5 5-pin connectors. Screw these
connectors to 2 struts.
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STEP 2b: First level 5 triangles with the
6M
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Parts needed:

= 5x A (Large),
= 5x B (Medium)
= 5x C6M

Be careful, this is the first moment when it’'s quite easy to
make a mistake if you’re not careful.
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For the first 5 triangles, put the B-pillars to your right and
the A-pillars to your left.

The 6M connector should have the oval on your right.

Assemble 5 triangles.

STEP 2c: First level 5 last triangles
with the 6M

Parts needed (= same as above):

= 5x A (Large),
= 5x B (Medium)
= 5x C6M

This is the opposite of step 2B: you now have the A’s on your
right and the B’s and oval on your left.
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For the first 5 triangles, you need to put the B struts on
your right and the A struts on your left.

The 6M connector should have the oval on your right.
Assemble 5 triangles.

Step 2d: assemble the triangles on the
base
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First attach the triangles with the (C5s between the 4Ls and
4Rs: 4R and 4L are easy to recognise because they are the only
ones with ovals.


https://blumkraft.com/wp-content/uploads/2024/08/2a-nano.jpg

IMPORTANT: I advise you to add a support on these triangles as
long as the belt is not installed. Use temporary struts to
support these triangles.

Finally, attach the other 10 triangles, taking VERY careful
note of the lettering on the connector legs.


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_102.jpg

Once again, it’'s important to support these triangles until
the belt is assembled using other temporary struts:

STEP 3: First level belt

Materials required:

= 10x C (Small),
= 5x B (Medium)


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_103.jpg
https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_104.jpg



https://blumkraft.com/wp-content/uploads/2024/08/3a-nano.jpg



https://blumkraft.com/wp-content/uploads/2024/08/3b-nano.jpg

Once the belt is in place, you can remove the temporary
supports you put in at the end of step 2.

STEP 4A: Second 1level, the 6A
triangles

Materials required:

= 10x A (Large),
= 5x C6A

Start by assembling 5 triangles, each with 2 A-pillars and a
C6A.


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_105.jpg

STEP 4B: Second level, 6M triangles

Materials required

= 5x B (Medium),
= 5x C (Small),
= 5x C6M

For these 5 triangles, take care to assemble the B and C
struts into the B and C legs as shown in the photo below:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_106.jpg

STEP 4C: Second level: 1installing
the 6A triangles


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_107.jpg
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ATTENTION: 2 people are strongly recommended for these steps.
I also recommend using supports for these triangles until the
second belt is installed. Things get more complicated here, so
start this stage in good shape []

I also find it easier to completely finish one part of the
dome rather than working by type of triangle as I detail in
this guide. I therefore recommend that you:

Install 1 6A triangle ( add a support for this triangle):


https://blumkraft.com/wp-content/uploads/2024/08/4a-nano.jpg

AV

/ ‘:; f.
\ q
‘ .;1-‘"-. ? @

\ :;Tu..
@
\ L - , . J

O—a

install triangle 6M next to it (and add support)



https://blumkraft.com/wp-content/uploads/2024/08/4-1.jpg

®

install the large A-pillar (=second level belt) which connects
your 2 triangles. Move your support to support this beam.


https://blumkraft.com/wp-content/uploads/2024/08/4-2.jpg
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install the large A-pillar between the 2 C6M connectors



https://blumkraft.com/wp-content/uploads/2024/08/4-3.jpg
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Install and support the next triangle 6A:



https://blumkraft.com/wp-content/uploads/2024/08/4-4.jpg

Install a large strut from the second level belt:



https://blumkraft.com/wp-content/uploads/2024/08/4-5.jpg

Continue the sequence (next: 6M triangle..)

6A triangles are installed on 2 6M connectors. Do NOT try to
install them on 5-pin connectors!


https://blumkraft.com/wp-content/uploads/2024/08/4-6.jpg

The 5 6M triangles fit to the right of your 6A triangles:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_108.jpg



https://blumkraft.com/wp-content/uploads/2024/08/4b-nano.jpg

assembly!


https://blumkraft.com/wp-content/uploads/2024/08/4c-nano.jpg

STEP 5: Second belt

I actually recommend doing this step at the same time as step
4, as explained above.

You’'ll need

= 10x A (large)


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_109.jpg

STEP 6a: Third level 6M triangles

Materials required:

= 5x A (large)
= 5x B (medium),
= 5x CoM


https://blumkraft.com/wp-content/uploads/2024/08/5-nano.jpg

Assemble 5 triangles as above.

Before installing these triangles on the geodesic dome, put
temporary supports in place:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_110.jpg

Install the 6M triangles:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_111.jpg

STEP 6b: Third level: the A-pillars

Materials required:

= 5x A (large)


https://blumkraft.com/wp-content/uploads/2024/08/6a-nano.jpg



https://blumkraft.com/wp-content/uploads/2024/08/6b-nano.jpg

I advise you to continue supporting your construction during
assembly with temporary struts:
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https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_113.jpg
https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_112.jpg

STEP 7: Third belt



https://blumkraft.com/wp-content/uploads/2024/08/7-nano.jpg

STEP 8: Last pentagon

Materials required:

= 5x C (small),
= 1x C5

Install the last 5-pin connector on a small strut and install
at the very top of the geodesic dome:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_114.jpg



https://blumkraft.com/wp-content/uploads/2024/08/8-nano.jpg

Finishes

Wood screws to prevent slipping

Your bolts are held in place by compression and over time they
can unscrew and the connectors will start to turn. To prevent

this undesirable rotation, I advise you to add at least 3 wood
screws per connector, as follows:


https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_115.jpg

Where can I buy the necessary
materials?

If you have any advice to share about buying equipment, drop
me a line and I’'ll post the best tips here!

Wood

When it comes to wood in France, you can find decent prices
without having to negotiate in the big building stores:
Castorama, Leroy Merlin, Brico Depot.. I find that the
professionals are sometimes much more expensive than the
building superstores unless you have an account and negotiate
for a long time.

Bolts

For bolts I found the best prices in Europe at
auprotec(website) with fast delivery and reasonable prices.

TIP: it is often worth buying 100 bolts rather than 50 because
of their policy of reduced prices according to quantity.


https://auprotec.com/fr/auprotec

Direct link to countersunk square bolts

How do I fit a door into a geodesic
dome?

I don’t have any experience of dome doors, but I'm sharing on
this page my ideas on how I would go about inserting a door
into my domes.

However, it’s easy to remove 1 strut from the first belt to
leave an easy passage:
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In these cases, I advise you to reinforce the structure by


https://auprotec.com/fr/vis-trcc-avec-ecrou-m8-en-acier-galvanise-4.8?number=400510008.9
https://blumkraft.com/comment-ajouter-une-porte-dans-un-dome-geodesique-domestar/
https://blumkraft.com/comment-ajouter-une-porte-dans-un-dome-geodesique-domestar/
https://blumkraft.com/wp-content/uploads/2024/08/Screenshot_117.jpg

adding wood screws in each free hole of the 4 connectors
around your new opening.

Remove this amount at the end of construction: not during
construction.



