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Building Marimbas

ArtFusion, through funding provided by the U.S. Department of Education is promoting the use
of marimbas to help students in the ESD 105 region achieve the Washington State Essential
Academic Learning Requirements (EALRS) in the arts. Marimbas will introduce students to
percussion instruments and core music concepts while addressing the states EALRS as
measured by the Classroom Based Performance Assessments.

Marimba Band

The objective is to assist selected elementary schools in building an eight set marimba band
which can perform locally and regionally. ArtFusion will provide the bars for the marimbas while
schools seek donations of lumber for the marimba frame, pvc, etc. as well as seek community
involvement in building the marimbas. A set of marimbas is comprised of 2 soprano, 2 alto, 2
tenor, 1 baritone and 1 bass marimba.

It is our belief that students will achieve more highly on the Washington State CBPAs for the
arts as a result of participating in a marimba band.

School Responsibilities
Building commitment to supporting the marimba band by:
1. Sponsor a current marimba band assembly at your school/district.
2. Provide 2 release days per year for marimba training for the music teacher.
3. Provide opportunity for students to perform locally and regionally by releasing them for
performances and assist with transportation.
4. Provide space for marimba storage.

Teacher Responsibilities

1. Attend the 2 day marimba building workshop.

2. Attend 2 day marimba training during the current/upcoming school year.

3. Contact possible community organization or parent group to assist with the construction
of the marimbas. The selected group should also attend the scheduled training on
building the marimbas.

4. Seek out possible donations of wood for marimba frames, pvc pipes and additional
hardware. ArtFusion will work with you on this.

5. Pre and post test participating students using the Classroom Based Performance
Assessments.

Cost

Pending receiving required building materials and donated labor, there will be no cost to a
building for the set of 8 marimbas ($7,000 est. value). ArtFusion will purchase 8 sets of marimba
bars to be attached to the constructed frames and mallets. Additional marimba bars may be
purchased at retail cost.
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Marimba Materials List

Materials listed below will supply one marimba band with 8 marimbas. A set of marimbas is
comprised of 2 soprano, 2 alto, 2 tenor, 1 baritone and 1 bass marimba. ESD 105’s ArtFusion
program has purchased the marimba bars for 12 marimba ensembles in our region.

Framing Materials

Single Marimba Frame Materials:

# of marimbas in band

Total per group

Soprano 25 feet of 2% by % 2X25=50 50 lineal feet

Alto 25 feet of 2% by ¥ 2X25=50 50 lineal feet

Tenors 30 feet of 2% by % 2X30=60 60 lineal feet

Baritone 40 ft. of 52 X ¥ 1X40=40 40 lineal feet

Bass 50 ft. of 5% X % 1 X50=50 50 lineal feet
Totals

Other Total of 5¥2 X %4 90 lineal feet

Mini marimbas

Sopranos - require 8 ft. of 1X8 solid wood
pieces for 2 instruments.

Altos - require 8 ft. of 1x10 solid wood
pieces for 2 instruments.

Total of 252 X 34

160 lineal feet

Or Could use 80 ft. of 5¥2 X 3 and cut in half for 222 X %

Alternate Total of 5% X 34 = 170 lineal feet

PVC Required

2% inch inside diameter of 160 psi
(not schedule 40)

17 ft per tenor X2 =34

12 ft. peralto X2=24

9 ft. per soprano X 2 =18

Total pvc = 76 ft.

4 inch pvc inside diameter (sched 40)
19 ft. per baritone X 1 = 19 total

8 inch pvc inside diameter (sched 40)
27 ft. per bass X 1 = 27 total

Additional materials

screw eyes:

sop/alto/tenor: #10

baritone (needs 24, bass 20) same size but 2"
overall length (and .15" or larger diameter wire)

Aluminum rail :

2 strips of aluminum (4' X 1 1/4" X 1/8") on
either side of the PVC and aluminum rivets
(1/4" X 3/8" with washers) per marimba.

Medium duty nylon rope
Nylon rope — minimum ¥4 “ thickness.
Optional — railing cushion (see below left)

Railing cushion:

Regionally purchase cushion from

Byron Wylie or...

(Clean seal 1-800-366-3842)

Needed: Soprano, alto and tenor:

10 ft per of 1/2" by 1/2" D section material
Bass: 14 ft of 3/4" by 3/4" D section
Baritone: 10 ft of 3/4" by 3/4" D section
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PVC Lengths per marimba in inches

Soprano Alto Tenor

C (low) 13 G 17.5 C (low) 25.5
D 11.5 A 15.5 D 23

E 10 B 14 E 21

F 9.5 C 13 F 19.5
G 8.5 D 12 G 17.5
A 7.5 E 11 A 15.5
B 7 F 10 B 14
C 6.5 G 9 C 13
D 6 A 8 D 12

E 5.5 B 7.5 E 11

F 5 C I F 10
G 4.5 D 6 G 9

A 4 E 5.5 A 8

B 3.5 F 4.5 B 7.5
C 3 G 4 C 7
Baritone Bass

G (low) 32.5 C (low) 52

A 31 D 45

B 28 E 41

C 26 F 37

D 22.5 G 35

E 20.5 A 31

F 19.5 B 28

G 18.5 C 24

A 17 D 21.5

B 14.5

C 13
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Soprano/Alto Marimba Frame Measurements

Marimba frames can be made of a variety of woods but pine will work fine. Frame construction
will be done using deck screws of varying sizes and wood glue. These marimbas are
constructed with the ability for all legs to fold under for transport or storage. The legs are
attached with ¥ * carriage bolts. Marimba width and length may vary depending on the distance

between the drilled node points and bar widths. e e |

ArtFusion marimbas based on bar dimensions by Zion Marimba
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Tenor Marimba Frame Measurements

Marimba frames can be made of a variety of woods but pine will work fine. Frame construction
will be done using deck screws of varying sizes and wood glue. These marimbas are
constructed with the ability for all legs to fold under for transport or storage. The legs are
attached with ¥ * carriage bolts. Marimba width and length may vary depending on the distance

between the drilled node points and bar widths. e e

ArtFusion marimbas based on bar dimensions by Zion Marimba.
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Baritone Marimba Frame Measurements

Marimba frames can be made of a variety of woods but pine will work fine. Frame construction
will be done using deck screws of varying sizes and wood glue. These marimbas are
constructed with the ability for all legs to fold under for transport or storage. The legs are
attached with % “ carriage bolts. Marimba width and length may vary depending on the distance

between the drilled node points and bar widths. e e |

ArtFusion marimbas based on bar dimensions by Zion Marimba
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Bass Marimba Frame Measurements

Marimba frames can be made of a variety of woods but pine will work fine. Frame construction
will be done using deck screws of varying sizes and wood glue. These marimbas are
constructed with the ability for all legs to fold under for transport or storage. The legs are
attached with % “ carriage bolts. Frame width and length may vary depending on bar widths and

node points. e e |
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Resonator Construction

Construction of the marimba resonators are made up of a variety of lengths of pvc pipe. Also
needed are aluminum rail and rivets (see picture below). Both pvc and aluminum rail will need
to be pre-drilled to specified measurements.

Measurements (lengths and widths) of the pvc can be found on the materials list.
Optional attachment method - single pole through the middle of the pvc.

Resonators will hang
on the frames by
inserting the
aluminum rails onto
the resonator
attachments.
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Final Assembly
Once the frame is completed and legs attached you are ready to attach the bars.

Bar Assembly Evenly space the bars on the frame and mark the frame at the drilled
node point. This is where the eye screws will be inserted.

Remove the bars, drill the pilot holes and insert the eye screws as
shown. More depth on eye screws will help support the bars.

Attaching the Hangars  You will also need to attach the resonator hangars as shown here.

Use the dimension described earlier.
Optional single pole method
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Bar Assembly The bars will sit on sections of the Clean Seal foam. Cut pieces of the
foam long enough to fit between each eye screw as shown.

Side View eye screws  foam bgar
M ]

If no foam is available, weave the ¥ nylon rope along the eye screws
as shown and tie off on the far side. It is not necessary that this be
overly tight. This option will not create the best sound your bars can

produce.

Place bars on the Clean Seal foam or rope. Once the bars are placed
correctly, thread the nylon rope through the bars and eye screws.
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Continued
Bar Assembly Tie off the ends of the nylon rope using a washer to keep it from
slipping through the eye screw. Do this on each end.

The marimba is now ready to have the resonators attached and be
tuned.
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Tuning your marimba
Attach Resonators You will need to insert resonators from underneath the marimba frame.

Insert Plugs Insert plugs, this can be done before you place resonators. Masking tape
will help seal the resonator and allow for adjustment.

Achieve Resonance Plugs will be moved up and down in the resonator until you achieve the
best sound quality.

Excerpt from LaFavre web site at:

http://www.lafavre.us/tuning-marimba.htm

-Resonance (an amplification of sound) occurs because part of the sound energy is reflected back into the
tube as it exits...

-The marimba resonator is a tube, open at the end next to the vibrating bar and closed at the other end. A
sound wave travels down the tube and is reflected back at the closed end. As a result, sound waves are
traveling in two directly opposite directions in the tube. If the tube has the proper length (approximately 1/4
wavelength or odd multiples of 1/4 wavelength), a standing wave will develop. A standing wave is formed by
the combination of the sound waves traveling in opposite directions. The combined wave form results in a
wave that appears stationary, thus the name standing ...

-What is the next wave pattern that will resonate in a closed tube? We can fit a 3/4 wave pattern in the tube
with the node and antinode in the correct position.

Recall that the 1/4 wave form represents the resonance condition for the fundamental. Then the 3/4 wave form
represents the resonance condition for the third harmonic (3 x 1/4 = 3/4), which is the first available resonance
for an overtone.

Adhere Plugs Once the best sound quality is achieved, remove the resonators and
adhere the plugs into place using adhesive caulk.
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