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From the Author

Dur ing the pa s t two decades, we have noted tha t the a r t of

the kobzar has revived and developed at an unprecedented r a t e among

Ukrainians n o t on l y in our na t i ve land, bu t in the diaspora of America,

Canada, Aust ra l ia and the Argent ine.

C u r r e n t l y, many youth bandura ensembles have been establ ished,

schools f o r teach ing bandura have opened, and new ins t ruc to rs have been

developed.

But what can a bandurist do w i thou t a bandura? About as

much as a general wi thout an army.

In the meantime, we read in Ukra in ian newspapers, as we l l

a s i n o the r s , t ha t the tonal q u a l i t y o f the bandura charms the l i s t e n e r ,

penet ra t ing the v e r y depths of h i s hea r t and sou l . S imul taneous ly o u r‑

musicologis ts a re t u r n i n g t h e i r a t t e n t i o n to the fac t t h a t moderniza‑

t i on o f the bandura i n some measure nega t i ve l y influences i t s t ouch i ng

timbre.

Mention must be made of Hnat Khotkevych's r e v i va l of the

Zinkiwsky s t y l e of p lay ing the bandura wherein the l e f t hand plays n o t

on l y the basses, but a l so the t r eb l e s t r i n g s , which was l a t e r improved

upon by h i s p u p i l s , and by v i r t uoso players as we l l . Ne i the r the o l d

Kiev model no r the contemporary Chern ih iv or Lv iv bandura models lend

themselves to t h i s s t y l e of p l a y.

Tak ing i n t o consideration the aforementioned, my brother

Peter and I, w i t h the valuable assistance of Hnat Khotkevych's p u p i l s ,

Harry Nazarenko, conductor of the Leontovich Cho i r, bandurist

Joseph Panasenko, as well as other p roponen t s of the bandura, developed

a new form of bandura whi le adher ing to the basic principles which p r e ‑

serve the depth of soul timbre of the bandura.



Weprovided a number of innovat ive ideas, a mechanism f o r

swi tch ing to other tonal i t ies on the bandura, a transference of pegs

to the secondary or lower s t r i n g mount, which make poss i b l e p l ay i ng

w i t h the l e f t hand accord ing to Khotkevych's method. Over t he y e a r s ,‑

from 1946 to the presen t time our pers i s tence has resu l ted in ob ta in ‑

i n g a l l tha t i s desired from the bandura f o r the p r e sen t .

In order to develop fu r the r the a r t of the kobzar, we fee l

t h a t ou r pr imary o b l i g a t i o n a t t h i s t ime i s t o h i g h l i g h t the bandura

and to fos ter schools f o r p lay ing t he bandura. The necessity the re ‑

f o re , o f cons t r uc t i ng modern, standard t y p e , conce r t banduras which

can switch keys wh i l e preserving the timbre inherent in the bandura

becomes essent ia l .

Wedecided tha t a s i g n i fi c a n t con t r ibu t ion to t h i s end would

be to make plans of ou r models of bandura w i t h a l l necessary cross

sec t ions , together w i t h a l l p a r t s of the sw i t c h i n g mechanism, templets

f o r the r im o f the bandura, o f the i n t e r i o r , o f the peghead s c r o l l s ,

o f the upper and lower r e t a i n i ng ring mount f o r winding s t r i n g s a r e

provided. Weg i ve drawings of a l l fi t t i n g s , i nc lud ing dimensions,

f o r the fabr icat ion of a l l p a r t s of the bandura. Besides t h i s ,

deta i led inst ruct ions on the b u i l d i n g of a bandura of the s t y l e made

by the Honcharenko brothers in 1982 is included.

Our in ten t ion is to pass on to the ne x t generat ion of bandura

craftsmen, ou r research in the a r t of b u i l d i n g the bandura so tha t it

re ta ins i t s melodic character is t ics and i t s s t a t u r e as an instrument

grows.



Such a bandura would q u i t e n a t u r a l l y b e c o s t l y i f i t were t o

be crafced in some studio where it would requ i re the expending of 200

to 240 hours of work. Bu t , if someone desires to handcraft i t , then

the drawings, templets and ins t ruc t ions w i l l a s s i s t g r e a t l y . For t h i s

reason we en t i t l ed the i ns t r uc t i on , ''The Home-made Way''.

Should one wish t o make banduras i n q uan t i t y, then the c o s t s

expended on machines and accessories would be d is t r i bu ted p ropo r t i o n ‑

a t e l y through the whole series of banduras, and a l t hough the expendi ‑

t u r e o f the craftsman's t ime would n o t lessen s i g n i fi c a n t l y , the c o s t

of one bandura would be notab ly reduced. Drawings of the bandura,

templets, drawings f o r the j i g s and fi x t u r e s for the product ion of

switch p a r t s , and inst ruct ions f o r making banduras may be obtained from

us whenever needed. For these i tems, p lease apply to the address below:

M r. Alexander Honcharenko
37793 W. Horseshoe Dr i ve
MT. CLEMENS, Mich igan 48043
U . S . A . .
Phone: 468-5131

Commentary on Musical Instruments

The development and improvement of musical instruments moved

at a pace d ic ta ted by composers as they created new composit ions which

necessitated be t t e r instruments on which it would be poss ib le to com‑

municate to the l i s t ene r those deep s p i r i t u a l sensations which the

composer wanted reproduced in h i s works.

Whenever a notable composer was born , i t seemed an outs tand ing

craftsman was a l so born. The on ly d i f ference between them was tha t the

composer created new musical works cons t an t l y, wh i l e the craf tsman,

on l y bettered and improved upon al ready e x i s t i n g ins t ruments .



As f o r craftsmen of s t r i n g e d musical inst ruments, i t is w e l l

worth r e c a l l i n g the I t a l i a n ma s te r o f the v i o l i n , S t r a d i v a r i u s , who,

i n the year 1704 b u i l t a v i o l i n i n h i s own o r i g i n a l s t y l e and l a t e r ,

i n the year 1720 improved upon i t cons ide rab ly, both these models

excel in t h e i r s t reng th o f tone and beauty o f t imbre . S t rad ivar ius

came to the conclusion that the s t r o n g e s t and most melodius sound of

s t r i nged instruments is dependent upon the shape of the inst rument ,

which crea tes the s t r e n g t h of resonance, and a l so upon the mater ia l

from which it is made.

Insofar as the bandura is concerned, the back of the i n s t r u ‑

ment should come from a maple stump wi th fi g u r e d wood (under the bark

the wood looks wavy o r cur ly) and the face from t igh t -g ra ined d r y

q u a r t e r s a w n  s p r u c e .

V ib ra t i on o f the s t r i n g s r e s u l t s i n o s c i l l a t i o n o f the face,

which transmits the sound waves t o the bot tom o f the a c o u s t i c a l l y

shaped bowl. These are reflec ted as sound waves through the openings

in the face.

Both maple and spruce have inherent charac ter is t i cs and i t

has been found through experience tha t it is bes t to use the lower

por t ion o f the t r e e t runks to a h e i g h t o f 10 f e e t from the ground

where the t r e e has i t s g rea tes t s t r eng th . See Figure | .
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Maple is tough w i th waves across the g r a i n ( s i l k ) and does

n o t e a s i l y s p l i t wh i l e drying. Spruce has t r ansve r se , l u s t r ous r a y s .

For both maple and spruce , ou r recommendation is to choose an o l d

t r e e w i th a diameter of no less than th ree f ee t , hav ‘ng an age of

about 60 yea r s .

S t rad i va r i ous , when se l e c t i n g ma te r i a l f o r v i o l i n s wandered

through the fores t axe i n hand and b y s t r i k i n g the trunk w i th the

butt-end selected the ones which sounded bes t . In t h i s age we do

n o t have that advantage however i t is worth knowing and should an

oppor tun i ty p r e s e n t i t s e l f where mater ia l is ava i l ab le from s tand ing

t imber, then it should be c u t down in December or January, a f t e r the

t r e e has consumed a l l i t s sap and stands dormant.

When c u t t i n g mater ial f o r the bowl from the t runk in the

sawmil l , i t is imperat ive to bypass both the p i t h and surface sapwood.

These p a r t s of the t r e e a re t o o s o f t f o r musical instruments. I t is

a l so essent ia l t ha t knotted and damaged pieces of lumber be discarded.

See F igu re 2 .
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INSTRUCTIONS

Construction of a Honcharenko Brothers Chromatic Conce r t - t y pe Bandura
With Tone Keys

I n i t i a l l y o u r Ukrain ian nat ional musical instrument was the

Kobza. L a t e r , a f t e r improvements it acquired a new name f o r i t s e l f ,

the bandura. The kobza appeared in the Ukraine around the 16th c e n t u r y .

Un fo r tuna te l y there were no craftsmen to b u i l d t h i s instrument as there

was no g r e a t demand f o r t h i s instrument or the bandura.

Kobars o r bandur is ts were s o l i t a r y i nd i v i dua l s . Every kobzar

was of necess i t y a bandura craftsman, in a s i t ua t i on where it was

necessary f o r him to b u i l d h i s own bandura f o r nowhere could he p u r ‑

chase one . Usua l l y i t was made o f w i l l ow, b lack pop la r o r l i nden and

l a t e r , because o f the influence o f S t r ad i va r i u s , t h i s was a l t e r e d ,

changed to maple f o r the bowl and sp ruce f o r the face which is why the

bandura acqui red a more melodious and emphatic sound.
In acqu i r i ng the mater ia l i t i s p r a c t i c a l t o c u t the t r e e

down near the ground. A f te r i t has f a l l e n , c u t o f f 4-5 f e e t , seal

both ends w i t h hot wax, and a f t e r some time pa i n t over the wax w i t h

an o i l p a i n t , so tha t the wood, in seasoning, w i l l n o t check. L a t e r

saw it up as shown in Figure 2, to g i v e it a chance to d r y even ly

from a l l sides at the same t ime. Seasoning should take place i n a

cool and d r y room.

The mater ia l f o r the face, i f a t a l l poss ib le , should be

procured from standing t r e e s a l s o , choosing o l d spruce and us ing the

lowest po r t i o n o f the t runk. Rather than sawing the spruce i n t o p lanks ,

it is b e t t e r to c u t a l eng t h o f f from the stump, immediately s p l i t a l l

pieces through the cen t r e of the l o g , pa i n t the ends, remove the supe r ‑

fluXous wedges as shown in F igu re 3, and a l l ow them to d r y in a warm

room.



If we fi n d it impossible to p r o c u r e the mater ia l from s t a n d i n g

t imber, then i t becomes necessary to fi n d t h e mater ia l i n lumber s t o r e s ,

bu t w e must adhere t o the above mentioned p r i n c i p l e s .

For the bowl of the bandura i t is best to use mater ia l from

one s o l i d p iece (Figure 4 ) , however such a piece o f maple i s d i f fi c u l t

t o fi n d . In which case, g lue toge the r two pieces as shown in F igu re 5 .

Somestimes it becomes necessary to g lue three pieces together as shown

in F igu re 6. In a l l instances remember to keep in mind the f a c t t h a t

the g r a i n o f the wood must remain p a r a l l e l t o the contouro f the bowl

of the bandura (Figure 7 ) .

Figure 4 | = 3/47 2 0 x 4

Figure 5

Figure 6

Figure 7



The spruce f o r the face is chosen from a standard spruce

board, 3/4" x 5 3/4" X 12 ' . Examine the end. The g r a i n (Figure 8)

must be ve ry c lose , about 1/32'' a p a r t , and the board should be ve ry

l i g h t . Th is board i s c u t i n t o fou r equal p a r t s , and t w o o f these w e

saw i n three l o n g i t u d i n a l l y, a s shown i n F igu re 9 . This w i l l b e the

mater ial f o r the face. La te r we w i l l place them on the j o i n t e r to

1/8"' thickness. The other two pieces we saw i n t o s t r i p s about 3/16"

t h i c k , a s shown i n F igu re 10, f o r b r a c i n g the face.

f  ALATA
Figure 8 2 S4*% 5 7 2 % 42.

Figure 9 . __

F i g u r e100 ‑

When the mater ia l f o r the bowl and t h e face is d r y , then you

may commence b u i l d i n g the bandura.

The bes t maple for the bowl comes from t h e northwest p a r t of

the United Sta tes o r from wes te rn Canada. This maple is c a l l e d the

B i g Leaf or Oregon Maple.

In order to fi n d o u t whether the board comes from a stump or

n o t , clean a p o r t i o n of the surface. If you can see waves or c u r l s

l i k e o n a v i o l i n , then you have a stump board.



Forming the Bowl |!

In construct ion of the bowl from one p iece of wood, the p iece

must fi r s t be trued up on a p laner from both s ides , so t h a t i t w i l l be

square and 3 1/16'' deep, a l l ow ing f o r 1/16'' t o be taken o f f i n the

fi n a l fi n i s h i n g . Keep i n mind t h a t however d r y you r mater ia l i s d u r i n g

the forming of the external and in te rna l sides of t he bowl, the wood has

a tendency to bend or warp towards the c e n t r e of the t runk .

Next l a y the templet of the p lan of the bandura on t o p of the

board, fasten i t w i t h loca to rs No. | and 2 , and o u t l i n e the l e f t s i de

o f the con tou r o f the bandura w i t h a p e n c i l , from the head to h a l f o f

the lower curve on the ou ts ide , and a l l the way around on the ins ide .

Then p u l l o u t l oca to r No. 2 , shove the templet ove r to the

r i g h t 3/16" and t r a c e the r i g h t s ide o f the ou t l i n e . The e x t r a 3/16"

stock is al lowance f o r shr inkage, which may occu r a f ter the surplus

was te mater ia l is removed.

Next c u t o u t t he con tou r o f t he bandura on the band saw, aga i n

leaving 1/32" stock f o r finishing. |f the mater ia l f o r the bowl is

made up of two or three pieces it is useless at t h i s s t a g e to g l ue them

toge the r, f o r work on the head is much s imp le r w i t h the smaller p iece

of wood. Smooth the material to 3 1/16'', d r i l l holes f o r l oca to r s

No. 1 and 2 through the templet , and do the same as mentioned above.

A f te r fi n i s h i n g o f f the head, g l u e the pieces t o ge t h e r, and

fo l l ow the ins t ruc t ions prev ious ly ou t l i ned . Wewould advise shaping

the head fi r s t , whether you have one, two or three pieces of mater ia l .

This is done, because in lay ing the cen t r e l i n e between locators No. |

and 2, we have a s o l i d base l i n e , which w i l l be the reference f o r a l l

po in t s in you r fu tu re work on the bandura.
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While per fec t ing t h e form of the bandura, and t r y i n g to

improve the balance of the bass sounds, back in 1946, o u r research

disclosed t ha t lengthening the l a s t two basses gave a much be t t e r

and s t r o n g e r sound necess i ta t i ng a doublehead which was n o t a

s t r a i g h t forward ma t t e r , r e s u l t i n g however i n a very p o s i t i v e e f f e c t

o n the sound o f the bass s t r i n g s .

Shaping the Peg Head

For b u i l d i n g a bandura, you should have a d r i l l p ress w i t h

operat ing speeds of 180 to 3600 R.P.M. A t i l t i n g t a b l e , 10" X 10"

(Figure 14) w i t h an opening in the c e n t r e and l a t e r a l s l o t s through

which is fastened from below, an aluminum p l a t e measur ing 3/8'' X 24" X

48", necessary f o r working on the bowl and the face. The screws, which

fasten the p l a t e , should be loose enough to t rave l a long the s l o t s ,

when necessary to search f o r p o s i t i o n .

Fasten a 3'' l ong 1/4'' b i t in the chuck. Place a p iece of

maple on the tab le . Lay a templet on t o p and fasten i t w i t h locators

No. | and 2, fi r s t inserting a 1/16'' t h i c k l i n i n g between the templet

and the maple (Figure 13). S e t the machine in mot ion, p ress the tem ‑

p l e t aga ins t the s p i r a l b i t , and the c u t t i n g edge w i l l c l e a r away the

waste wood stock. Moving from r i g h t t o l e f t , ou t l i n e the shape o f the

head from ''B" to "'Al', see Figures 14 and 15.
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A f t e r t h i s , remove the templet , t u r n the bowl 90°, and fasten

the templet to the p r o fi l e of the head. In t h i s way, as mentioned

e a r l i e r , w e on l y use a guide i n the c e n t r e o f the i r i s o f the small

s c r o l l , and a second i n the i r i s o f the la rge sc ro l l and ca rve o u t the

shape o f the head i n p r o fi l e , see F igu re 16.

Next replace the long s p i r a l b i t w i t h a cover or core box b i t ,

1/8" diameter, from your r ou t e r k i t , and fo l l ow ing the sp i r a l cu rva tu res

of the temple t , t r a c e the shape of the fl u t i n g on both s c r o l l s . See

Figure 16. Turn the bowl over 180° and do the same to the o ther s ide of

the head. Now wi th the l im i t s o f the shape o f the s c r o l l fi r m l y s e t , you

nex t fi n i s h them o f f b y hand.
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F i g u r e  1 5 F i g u r e  1 6
{
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Forming the Bowl I1

With the ex te r i o r and i n t e r i o r l i n e so f the bandura establ ished

we now remove the excess lumber from the c e n t r e of the bowl, making sure

t o leave n o t less than 1/8'' stock f o r fi n i s h i n g . I n t e r i o r templets #8,

#10, #12, #13 and #15 a r e used f o r t h i s . See d raw i r gs . Then do the

same to the ex ter io r us ing templets #7, #9, #11, #14 and #16, again

l eav i ng 1/8!' stock excess.

As you work on the surface of the bowl you w i l l n o t i c e t h a t

i t no l onge r l a y s l e v e l , there fore , i t becomes necessary to g lue on

t empo r a r y suppo r t s t o keep i t l e v e l , see F igu re 4o. P l a c i n g the bowl

face down on the p l a t e o f the d r i l l p r e s s , r a i s e the tab le u n t i l the

s t r a i g h t r o u t e r b i t c lears the middle o f the bowl b y 1/16'' and then c u t

away the ends o f the suppo r t s a r e now on t he p l a t e , l a y the temple t ,

complete w i t h l i n i n g s , on the bowl and fasten it to l oca to r s No. | and

2. Raise the tab le of the machine to the b i t as shown in F i gu r e 17 and

remove the stock from ''C'' to "'B!! and from "'A'' to ' 'D' ' .

The neck may now be f u l l y completed us ing templets #13, #14,

#15 and #16 and a r o l l i n g p i n (Figure 41).

The l e f t s ide o f the bowl may now a lso be fin i shed , us ing

templets #11 and #12 and from below #7 and #8. See drawing in sect ion.

A f te r removing the excess lumber the bowl w i l l narrow a l i t t l e

and so now the r i g h t side of the bow ] may be shaped w i t h less s tock .

Ho ld ing the templet on loca to r No. 1 remove loca to r No. 2 , s h i f t the

templet to the r i g h t 1/32'', and fasten w i t h locator No. 4. You may now

p a r t i a l l y shape the r e s t o f the bowl, see F igu re 17.



Figure 17

When the ex te r i o r o u t l i n e o f the bowl has been machined com‑

p l e t e l y around, you may then shape the ex te r i o r c u r v a t u r e o f the bowl.

Us ing templet #11, shape the r i g h t and l e f t sides, #9, the upper r im

and #7, the lower curve , see F igures 18 and 19.
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At the l i n e of in tersect ion of two curvatures ( i . e . the

t rans i t i on from one templet to another) sharp r idges w i l l be formed

and these must be removed w i t h a rasp by e y e , see F i g u r e 20.

Figure 20

When the c u r v a t u r e o f t h e o u t e r surface o f the bowl i s fi n i s h e d ,

you may proceed t o the shaping o f the i n t e r i o r o f the bowl. I n o rde r t o

gauge the thickness of the middle of the bow! or the neck, fasten the

s u p e r s t r u c t u r e ( the bowl w i t h i t s supports) t o the t a b l e o f the d r i l l

p ress , a s i n F igu re 21. Fasten a t w i s t d r i l l o r spur b i t secure ly i n t o

the chuck (not an auger w i t h a feed screw) and ra ise the tab le of d r i l l

press s o t h a t the space between t h e d r i l l and the s u p e r s t r u c t u r e i s

about 3/16''. Ad jus t the depth gauge to regu la te the feed to 3/16".
D r i l l c l ose l y spaced holes all over a 5'! radius c i r c l e and then side

by s ide up the handle and down the middle of the neck, as in F igu re 20.
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F o l l o w i n g t h i s , smooth o u t the c u r v e i n the middle o f the bowl

and the grooves to and in the neck. Using ''A'' and ''B'' as p o i n t s of

s u p p o r t , as shown in F igure 22, and employing templets #8, #10, #12, #13

and #15, fi n i s h o f f the i n t e r i o r o f the bowl comp le te l y. Templets must

b e he ld a t r i g h t angles (90°) t o the o u t l i n e o f the bandura a t a l l times

and leve l with the surface of the bow! where the face w i l l be g l u e d .

The o the r end of the templet must abut snugly aga ins t the depth of the

curve or the channel (Figure 20).

Figure 22

Preparing the Face

Take the fou r boards you c u t f o r the face e a r l i e r , and plane

them down to 1/8'' th ickness. Then assemble them so t h a t the g r a i n of

each most c l o s e l y blends wi th the g r a i n o f the one n e x t t o i t , see

F igure 23.
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Place the templet of the bandura on the plan and layou t the

c e n t r e l i n e s of the bandura, and from them the c e n t r e of the r o s e t t e

(s ta r ) l e a v i n g enough stock around i t f o r fi n i s h i n g . To decorate the

r o s e t t e (flower) , i t is o n l y necessary to g l u e toge the r the two middle

boards. Place the needle p o i n t of your compass on the c e n t r e mark of

the r o s e t t e and l i g h t l y draw a c i r c l e o f 3'' radius (Figure 24). .

Div ide the c i r c t e i n t o s i x equal p a r t s , s t a r t i n g a t the c e n t r e l i n e

'C-D" o f the r o s e t t e . Using templet #18 (see drawing) push a p i n

through the centre of the i r i s and fi x i t to the c e n t r e mark of the

r o s e t t e . L ine up the f a r corner of the lozenge (diamond) w i t h the

c e n t r e l i n e and p i n i t down. With a sharp k n i f e , c u t around the o u t ‑

l i n e of the pe ta l and the lozenge to a depth of 1/32''. Repeat t h i s

fi v e t imes, t r a n s f e r r i n g the templet t o each o f the l i n e s you made i n

s u b d i v i d i n g t h e c i r c l e .

Figure 24

Next fasten a 3/16'' s t r a i g h t r o u t e r b i t i n the chuck o f your

d r i l l press and lay the face on the p la te o f the press tab le . Ad jus t

the depth gauge to a feed of .020''-.025'', and c u t o u t the pe ta l s and

the lozenges. Then t r im o f f the edges w i t h a ch i se l or a sharp k n i f e .

With the a id of templet #19, c u t o u t s i x p e t a l s of walnut

veneer and g lue them i n t o the r o s e t t e . The lozenges ‘are fi l l e d accord‑

i ng to the drawing using Figures 2 and 3. See the L i s t o f Mater ia ls

f o r the fi l l i n g mater ia l .
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Af te r t h i s you may fi n i s h o f f the o the r boards o f the face and

g l ue the face toge the r. Lay the templet o f the bandura on the face cen ‑

t e r i n g i t o n the r o s e t t e and a l i g n i n g i t t o ''C-D" (Figure 23 ) . D r i l l

holes through loca to rs No. 1 and 2 as in F igu re 12. Now draw a l i n e

around the templet and then c u t away the mater ial keep ing away from the

l i n e . Then fi n i s h o f f the face up to the temple t as shown in F igures 15

and 17.

By us ing templet #17 in the same way (see drawing) we fi t the

walnut veneer to the neck surface. The i n l a i d p u r fl i n g on the face of

the bandura i s done i n the same way a s the r o s e t t e . A r e t a i n i n g p i n i s

placed on the p l a t e of the d r i l l p ress and the edge of the face is

rested aga ins t i t . Regulat ing your d is tance by means of the s l o t s in the

press t ab l e , make the shallow grooves f o r the i n l a y , as in F i gu r e 27.

The ogee o r reverse curve (the two i n t e r s e c t i n g curves) a t the base o f

the neck and the one below the upper r im a r e s e t acco rd i ng to t h e i r

r a d i i .

To make the i n l a y we use four specia l pa i r s of forms, in which

we g lue fi v e sheets o f d i f f e r en t coloured woods (see L i s t o f Mater ia ls on

the drawing) and then saw up i n t o 1/32'' t h i ck s t r i p s which we g lue under

pressure i n t o the channel in the face.

With the a i d of templet #20 c u t o u t the s i x openings in the

centres of the r o s e t t e peta ls us ing a fretsaw, see F i gu r e 25. These a r e

the resonance openings f o r the face. Fol lowing t h i s , c lean up thoroughly

w i th #120 sandpaper and a f t e r moistening the face w i t h a damp rage , a l low

it to d ry o u t . Repeat th i s two more times bu t now use #180 and then

#240 paper.
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Bracing the Face

The placement of the s t r u t s on the face of the bandura is

t i g h t l y bound to the d i s t r i bu t i on of the intersect ions of the c ross

b rac i ng , s t r i p r e i n f o r c i ng o f the bowl, the r i b s u p p o r t s o f the bowl

and the round p o s t of the bandura. Therefore it is necessary to

adhere s t r i c t l y to the instructions about g l u i ng them to the underside

of the face as shown in the drawing.

They a r e to be spaced at 1 1/2'' on c e n t r e at an angle of 30°

to the hor izontal cen t re l i n e , s t a r t i n g from the c e n t r e of the r o s e t t e ,

see F igu re 28. Fasten the face t o the d r a f t i n g tab le , s o t ha t the

c e n t r e l i n e o f the bandura ( i . e . l oca to rs No. 1 and 2 ) l i e exac t l y

p a r a l l e l t o the l e f t edge o f the tab le . F ind the c e n t r e o f the r o s e t t e ,

and w i t h a 30°-60° t r i a n g l e shor t edge t o the c en t r e l i n e , draw a l i n e

through i t . F l i p the t r i a n g l e over and draw another l i n e th rough i t .

You w i l l now have a broad ''X''. From these two l i n e s , measure in both

d i rec t ions at r i g h t angles (90°) exac t l y and make marks 1 1/2'' a p a r t .

Through these marks draw pa r a l l e l l i n e s a s i n F igu re 28.

Now fasten the templet #1 by locators No. | and 2 to the under‑

side o f the face and t race the i n t e r i o r ou t l i ne o f the bowl on i t , see
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Figure 29. The end of each brace is c u t a t an ang le of 45° and in such

a manner t h a t the end is s h o r t of the l i n e of the bow! by 1/16", see

F igure 29. At po in ts o f in tersec t ion , openings a r e from the t o p , and

in braces 17-29, from the bot tom, F igu re 30. These openings a r e made

w i t h a 3/4" Fors tner b i t w i t h a feed screw (see F i g u r e 32). Fasten

braces 1 and 1 7 s o tha t t h e i r i n t e r s e c t i n g p o i n t s l i n e u p , a s o n the

p lan . Clamp them together and bore the holes a p a i r at a t ime.

L I  W I N
L P S LEDS

Figure 30

Three 1/2'' h igh braces a r e attached to the neck face as in

Section '"'H-H''.

A f t e r making the braces, smooth them w i th a blockplane and

then sand a l l edges excep t those which touch the face. When g l u i n g

the cross b rac ing to the face, fi r s t spread g lue on the face where

the braces w i l l make c o n t a c t , and then apply t o the bottoms o f t h e

braces. Then clamp them together, each in t u r n , a long t h e i r whole

l e n g t h . When g lu ing the upper l a y e r o f braces, b e su re you app ly

enough g lue to the semi c i r c l e c u t o u t of the intersections to e n ‑

sure bonding, otherwise you may have an annoying buzz when p l a y i n g .

A f t e r the g l u e has dried under pressure, apply g lue around the base F

o f a l l braces and on the in te rsec t i ons , as in Figure 31.
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Figure 32

To preclude deformation or warping du r i ng d r y i n g , p lace the

face on a leve l t a b l e , add p l e n t y of weights f o r reinforcement and

a l l ow i t to d r y thoroughly.

Next g lue in the soundpost (part No. 50 on the plans). The

soundpost is a l i n k between the face and the bowl. The upper end, c u t

t o fi t b race No. 8 i s glued i n place before a f fi x i n g the face t o the

bowl. The other end, c u t to the dep th of the bowl is g lued w h i l e the

face i s be ing at tached, t o the t r a n s v e r s e brace o f the bowl . I t i s

posit ioned in the middle of the r o s e t t e .

Finishing Up the Bow!

Dur ing the b r a c i n g process o n the face, the p a r t i a l l y com‑

pleted b o w ] would have s u f fi c i e n t l y adjusted t o humid i t y t o the e x ‑

tent t h a t fi n a l fi n i s h i n g s t e p s could be considered. In the process

of humid i ty adjustment (shrinkage), the bow! w i l l become somewhat

narrower and i t s rays w i l l converge a l i t t l e (Figure 33) .

Figure 33
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Place the bowl face down on a l eve l table and check the amount

of deformation. If it is more than 1/16'', then you w i l l have to g lue in

maple s p l i n t e r s a t these s po t s . Where the openings a r e less than 1/16",

then it w i l l on l y be necessary to shave o f f a c r i fl e at each s ide.

If you do n o t have a planer to leve l the surface of the bowl,

then you must a t t ach tempora ry suppo r t s which w i l l be requ i red l a t e r

du r i n g fi n i s h i n g o f the i n t e r i o r o f the bowl. While smoothing the s u r ‑

face o f the bowl, c u t the suppor t s down so t h a t the c u t t i n g blade w i l l

j u s t touch the bowl n e x t to the head and the r e s t is c u t away to the

lowest po in t as i n Figure 34. The loca t i on o f the suppo r t s i s shown in

F igu res 35 and 36. They should be 1/8'' sho r t o f the ou t l i n e o f the

bandura.

When the surface has been leve l l ed place i t on templet #1,

fas ten i t w i th guides 1 and 2 and clean up a l l around accord ing to

the template as shown in Figures 15 and 17.

Now ou t l i ne the i n t e r i o r o f the bowl and fi n i s h i t accord‑

i n g to templets #8, #10 and #12 (see drawings). Be ve r y careful n o t to



go deeper than shown in the middle of the bowl and along the l i n e from

the c e n t r e t o the neck (see F igu re 35). The i n t e r i o r o f the bow] must

be finished o f f as smooth as possib le w i t h curved sc rapers and sand‑

paper.

The ins ide o f the neck i s fin i shed w i t h the h e l p o f a r o l l i n g

p i n as templet (see Figure 37). Smear it w i t h soluble laundry b l u i n g ,

which w i l l show up the grooves missed when scrap ing. A f t e r scrap ing,

smooth w i t h sandpaper.

Where the i n t e r i o r has been fi n i s h e d , w i t h n o evidence o f a

gouge from plane or sc rape r, dampen i t w i t h a wet r a g , be ing careful to

avoid a l l g l u e l i n e s . Al low i t to d r y tho rough ly, and go over i t once

more w i t h a #240 sandpaper, and then r e p e a t the whole process once aga in .

!He? ml , se” :

Figure 37

Reinforcing the Bowl

A f t e r many years of b u i l d i n g experience and research done on

banduras, it has been discovered t h a t a t h i n hol low bowl g i ves a s t r o n g

and sweet-timbred sound however over a per iod of t ime the bowl e i t h e r

cracks or warps at the ends which deforms and ru ins the face.

In order to conserve the s t reng th of sound and timbre and

lengthen the l i f e of the bandura, experience shows tha t i t is necessary

t o place r e i n f o r c i n g i n the bowl. Place s i x t r a n s v e r s e braces o f maple,

1/16" X 3/4", across the g ra i n of the wood on the bottom of the bowl

and three r i b s in the neck accord ing to the drawing .
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To st rengthen the end curves of the bowl, p lace 12 body r i b s

a s shown i n the drawing. The r i b s a r e matched t o the c u r v a t u r e o f the

bowl and glued so that the upper end prot rudes somewhat above the s u r ‑

face o f t he bowl (Figure 38). A f t e r the g lue as d r i e d , t he p ro t rus i on

is c u t o f f (Figure 39).

The sharp edges o f the r e i n f o r c i n g braces and r i b s should b e

rounded o f f and smoothed wi th sandpaper, so t ha t no fib res would be

l e f t , and then the bottom covered in g l ue as in F igu re 31.

Gluing on the Face and Bindings

Rest ing the bowl on i t s s uppo r t s , i n s e r t the wooden loca to rs

No. 1 and 2, which must pro t rude 3/32''. Smear the surface, where the

face and soundpost make c o n t a c t , w i t h g l u e , and then spread g lue on the

face, where the i n t e r i o r o f the bowl has been ou t l i ned . Lay i t on

locators No. 1 and 2 and press gen t l y w i t h your fingers.
Now t u r n the assembly ove r, face down, and l a y it on a leve l

table. First clamp the neck in two places (See F igu re 12, 1 and 2) and

then the middle o f the lower cu rve . Next clamp a t each t empo r a r y sup ‑

p o r t . If the g lue does n o t squeeze o u t at any po i n t between the s u p ‑

p o r t s , i t i s wel l t o add clamps a t these po i n t s .

Do n o t fo rget to cover the tab le w i t h waxed paper before you

begin t h i s work. Leave the bandura under pressure over night.
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Remove the bandura from the work tab le and a c c u r a t e l y i d e n t i f y

loca to r holes No. | and 2 . Fasten templet #1 to loca to rs No. 1 and 2

and d r i l l holes f o r locators No. 3, 4, 5 and 6 through the templet .

When you have trimmed the body of the bandura up to templet

#1 a l l the way around, you w i l l s t i l l have a l i t t l e stock on the s u r ‑

face o f the bulge o f the bowl. From the s ides , t h i s w i l l p r e s e n t a

perpendicular plane la rge enough to s u p p o r t the bowl w h i l e c u t t i n g

away the rabbet f o r the bind ings (Figure 40) . Fasten the p l a t e , to

which you have attached a p o s t w i t h a p l a t e s u p p o r t to the press t a b l e .

Feed the bandura h o r i z o n t a l l y o n the p l a t e u n t i l the r a b b e t i n g r o u t e

b i t makes a 1/8'' wide c u t 5/16'' deep i n t o the edge of the face. Set

the press in mot ion, and s t a r t i n g from the l e f t go completely around

the bandura as in Figure 40.

Figure 40

Now, ra ise the press tab le and drop the s u p p o r t p o s t 5/8''
from the surface of the face, and c u t away o n l y enough of the upper

r im f o r the s t r i n g s . See the drawing , Section ' 'J -J ' ' and templet #3.

Next r o u t e o u t the s l o t s f o r the n u t s w i t h a s t r a i g h t ,

s i ng le fl u t e b i t , 3/16'' diameter. Both s l o t s a r e 3/8'' deep, the upper

one at 90° to qand the lower one at 70°. See drawings and p a r t s #23

and 24,

With a 3/4" spade b i t (Figure 32) o r a s t r a i g h t r o u t e r b i t ,

c u t o u t the c e n t r e o f the r o s e t t e t o a depth o f 1/32'' f o r p a r t s #19

and 20.
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At t h i s po in t we d r i l l ho les f o r the pegs in the pegheads.

There a r e two in the upper head and s i x in t he lower. D r i l l t o a

depth of 3/8" w i t h a 5/32" b i t , and then deepen 3/8'' more w i t h a

9/64'' b i t f o r the thread of the screw as per F i gu r e 13.

Preparation of the Bridge and the Upper Rim

Experience has shown tha t the b r i d ge and t a i l p i e c e , due to

the pos i t i on o f the screws f o r f a s t en i ng p a r t s o f the switches, o f

the br idge pos t s f o r r a i s i n g the s t r i n g s , and o f the t un i ng p ins which

a r e ve r y dense, o f ten s p l i t s a long the g r a i n . This has been overcome

by g lu ing a sheet of red fi b r e , 1/16" t h i c k , to the surface.

Cut it from a 5/16'' t h i ck maple board and from 1/16" t h i c k

fi b r e accord ing to templet #2, and p a r t s #10 and 11 l eav i ng 1/16"

e x t r a stock around the edges. Glue them toge ther under p ressure , and

when the g lue has d r i e d , p lace the temple t on t o p and d r i l l ho les f o r

l oca to r s No. 3 and 4 . With a l i n i n g between the templet and the fi b r e ,

c u t around the outside and ins ide , as was shown in Figures 15 and 17.

D r i l l 1/4'' deep holes through templet #2 accord ing to the dimensions

shown.

With templet #3 as a gu ide , c u t a p iece from 3/16" s tock ,

leav ing enough around f o r fi n i s h i n g . D r i l l holes f o r loca to rs No. 5

and 6 , fasten w i t h the guides and add three more loca to rs in the 7/64"

bast ing holes f o r r e i n f o r c i n g and then c u t away a l l around a s i n

templet #3. When doing the 7/64'' holes through the templet , d r i l l

on ly halfway f o r the loca to rs , but a l l the way through f o r the bas t i ng ,

see p a r t 51. Now us ing templet #4 and a 1/4'' board, do the same as in

p a r t 51, but t h i s time d r i l l the 7/64'' holes f o r the p r i n c i pa l t reb le

s t r i ngs on l y hal fway. Use the same three hole locators f o r f as t en i ng .

This w i l l b ep a r t #52. D of o r the s t r i n g so f the upper r im a s you d id
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f o r the b r i d g e , rounding o f f a l l outs ide corners to 1/32'' radius (see

drawing).

Completion of the Exter ior of the Bowl

When we finished o f f the peghead, we a l s o fin ished the neck

up to Sect ion "A'' as in templet #14 and F i g u r e 41. Now we t u r n to

templet #16 and Section ''B''. Take a s t r a i g h t 5'' X 5'' board, smear i t

w i th blue chalk in wa te r and pressing i t a g a i n s t the neck, s l i d e i t

around the neck. Keep removing the b lue s p o t s w i th a block plane

u n t i l the neck is smooth.

"  a e  :
Figure 41

Next b r i n g templet #7 to the middle of the lower curve and

ad jus t it so t h a t one end touches the middle of the bowl w h i l e t h e

o the r approaches the l i n e o f in te rsec t i on o f face and bowl. Actual

touching should happen on ly at l i n e ''D'', see Figures 41 and 19.

Now remove the temporary s u p p o r t s . Do the same at l i n e ''C'' (two places)

and a t l i n e "E" .

Then place the bandura, face down, on the press p l a t e , on

which you have a ffixed peg s t o p s behind the s t r a i g h t r o u t e r b i t . S l i d e
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the p l a t e close to the b i t , so t h a t it almost touches and then fasten

the p l a t e to the tab le . The tab le i s now ra ised so tha t the b i t i s

5/8'' away. S e t t i n g the d r i l l press i n motion, c u t o u t a phase f o r the

s t r i n g holes at the distance sown on templet #3, and then push the

press p l a t e so tha t the b i t w i l? take o u t t h i s plane which is 5/8"

wide. Moving on , exchange t h i s b i t f o r a core box b i t w i t h rad ius of

1/8'' and clean up the sharp ins ide corners. Then exchange the blade

f o r a 1/4" beading b i t and round o f f the outs ide edge as in templet

#9. See Figures 42 and 43.

Fo l low ing t h i s you c u t away the remaining excess s lack on

the surface o f the bowl. S t a r t i n g from the lower cu rve , from po i n t

"Bl" t o "Cl! (see F igure 41). Press the edge o f the b i nd i ng on the

bandura to the peg s t op s and r a i s e the tab le of the d r i l l p r e ss

almost to the po in t where the v iew ing b i t touches the bandura a t

the fitted place o n l i n e ''D''. Set the tab le a t t h i s h e i g h t . S e t t i n g

the machine in motion begin from the l e f t from po i n t ''C'' and advance

to po i n t ''B''. Repeat t h i s , lower ing the table by 1/4"" increments, and

move the p l a t e u p t o the c u t t e r , u n t i l you have removed the surplus

waste. [In t h i s same manner work along l i n e ''E'' between foints ''D'' and

"NE" and then along l i n e ''C!' between po in t s ''A'' and ''B'' and ''C'' and ''D"'.
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Working with the machine w i l l leave grooves wi th r i dges between

nnem. These must be removed wi th a plane u n t i l pe r fec t l y smooth.
Points

of intersection between one templet and another must be smoothed by eye to
the craftsman's t a s t e .

Dampen w i th wet r a g , d r y o u t ,

process once more.

Bodyshell
Neck Reinforcement R ibs
Body Ribs
Transverse B r a c e

Curve

Side
B i n d i n g o f Lower

B i n d i n g o f R i g h t
C u r v e

Side
B i n d i n g o f Upper

B i n d i n g o f R i g h t
of Neck
B i n d i n g o f L e f t Side
B r i d g e
Bridge Plate
Sound Board
C r o s s B r a c i n g f o r
Sound Board
Neck B r a c i n g

Neck Cover Decor

Roset te Peta l
R o s e t t e L o z e n g e

L o z e n g e Tr im
Roset te C e n t r e

Rosette I r i s
Lower N u t

Upper Nu t

A f te r planning,

ai

NAME OF PART

use scrapers and sandpaper.

and sandpaper again. F i n a l l y , repeat whole

B i l l of Material oo

3 x 1 9 1/4 X 4 1o f
3% 7 xX41: 24: 20
1/16 X 3/4 X 2 3/4
1/4 X 3/4 X 3
1/16 X 3/4 X 15 C.T.L .
1/8 X 1 1/16 X 23 1/2
1/8 X 1 1/16 X 23 1/2
1 / 8X 1 3/16 X 20 1/2
1/8 X 5/16 X 8 1/4

or Pear Wood
or Pear Wood
o r P e a r Wood

Maple or Pear Wood
Vulcanized F i b r e
Vulcanized F i b r e
Vulcanized F i b r e
Vulcanized F i b r e

1/8 X 5/16 X 28
5/16 X 6 1/4 X 18 1/4
1/16 X 6 1/4 X 18 1/4
1/8 X 5 X 35
3/16 X 3/4 X 2 0 C . T. L .

Vulcanized F i b r e
Maple or Pear Wood
Vulcanized F i b r e
F i r or Spruce

F i r o r Spruce

3/16 X 1/2 X 2 1/8
1/32 x 4 x 1 1
1/32 X 1 1/8 X 3
1/32 X 5/16 X 2
1/32 xX1 X 1
3/4 d i a . X 1/16 th i ck
1/32 X 1/4 d i a .
3 X 1/16 d i a .
3/4 X 1/16 d i a .

F i r or Spruce

Walnut or Rosewood
Walnut or Rosewood
Mother-of-Pearl
Ebony o r P las t i c
Mother-of-Pearl
Ebony o r P las t i c
Stainless Steel Rod
Stainless Stee l Rod

L o p p e r se e
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Gluing on the Str ing Mounts and the Bindings

If you wish to secure the s t r i n g mounts of the upper r im so

t h a t the dowels do n o t show then you mus t fi r s t l ay p a r t #52 on p a r t

#51. Fasten them together w i th loca to rs No. 5 and 6, t u r n them over

180° and d r i l l 5/32'' holes f o r the dowels. Do n o t go c l e a r th rough ,

bu t leave about 1/16'' at the bottom (Figure 45) .

Figure 45

To make the dowels (part #26) take a maple rod 3/16'' diameter,

c u t o f f 26 - 1'' l eng ths , round bo th ends and push through a .152"

diameter ho le in a s tee l p l a t e on the d r i l l press as in F igure 47.
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Next take p a r t #51, place it on the bandura face and secure

i t by loca to rs No. 5 and 6. Apply g l u e between the face and p a r t #51,

compress w i t h clamps and a l l ow p len t y of d r y i n g t ime. The squeezed

o u t g l ue from under p a r t #51 w i l l have to be removed and wiped o f f

w i t h a damp c l o t h (see F igu re 45).

Once the g lue has d r i e d , p lace i t o n a c r ad l e , which i t

must have f o r balance and fo r fi rm su p p o r t f o r future tasks, and

d r i l l holes f o r the dowels (part #26) l eav i ng 1/8'' a t the bottom as

in F igu re 46. Ho ld ing the bandura in the c rad le on the press t a b l e ,

ad j u s t the he i gh t o f the table so t ha t dowels w i l l press i n t o the

~ bandura l eav i ng 3/16'' exposed (part #51) f o r p a r t #52. Then, sys tem ‑

a t i c a l l y press and g lue i n a l l 2 6 p i n s , one a f t e r the o t h e r , and

w i t hou t was t ing t ime , immediat ly app ly g l ue between p a r t s #51 and #52

and then c a r e f u l l y , s low ly clamp down p a r t #52 s o a s n o t t o break i t .

Any extruded g l ue must be wiped and washed o f f w i t h a damp c l o t h .

I t is advisable to p u t on several clamps and to a l l ow i t to d r y

tho rough ly.

Now we take the b r i d ge p l a t e , p a r t s #10 and 11, and secur ‑

r i n g i t w i t h loca tors No. 3 and 4, t r a c e the outline lightly on the

face. Apply g l u e , fi r s t to the maple and then to the sp ruce and l ay

the p l a t e on the face. Push in locators No. 3 and 4 and app ly load

or pressure. Do n o t f o r ge t to wipe and wash o f f extruded g l u e before

i t d r i e s . .

A l low ing the bandura to d r y , we approach the preparat ion of

the fi b r e b ind ings f o r the bandura. For these b ind ings , we use red

fi b r e , which adheres we l l w i th cabinet maker's g l u e , and which p r o t e c t s

the edges of the bandura from damage. For this purpose, you w i l l need

a piece of vulcanized fi b r e , 1/8'' X 6'' X 30".
‘s



- 33 ‑

F i r s t c u t o f f a s t r i p 1 1/8'' wide and 24" long f o r p a r t # 5

(see drawing). I t s upper edge is rounded o f f on both sides at 1/16"

rad ius . Pa r t #7 i s a l so 1 1/8'' wide by 21'' long and i t s upper edge i s

a lso rounded o f f both sides on 1/16'' rad ius . For p a r t s #6, #8 and #9

c u t s t r i p s 5/16'"' wide. The leng ths a r e :

p a r t # 6 = 4 !

p a r t # 8 = 9!'

p a r t #9 = 30''.

On these three p a r t s we round o f f t h e o u t e r edge o n l y t o 1/16" r ad i u s .

The exac t leng ths a r e fi t t e d at the bandura.

Before g lu i ng the b ind ings to the rabbet on the bandura,

w e would advise d r i l l i n g 1/32'' ho les a s shown o n the drawing . Parts # 5

and #7 have a double row, and p a r t s #6, #8 and #9 a s i n g l e row a long

the c e n t r e beginning 1/8'' from each end and spaced e v e r y inch th rough ‑

o u t the whole l eng th f o r n a i l s . Use 1/32'' X 5/8'' n a i l s and t o f a c i l i ‑

t a t e removal, add metal or fi b r e washers, 1/32'' X 1/4'' diameter with.
1/32" ho l es .

F i r s t secure the b i nd i ng i n t o the rabbet b y tapping the n a i l s

w i t h a tack hammer but without g l ue . When the e n t i r e binding is com‑

p l e t e l y matched, then c a r e f u l l y remove the n a i l s , apply g l u e t o the

rabbet and us ing the same n a i l ho les , fi r m l y n a i l the b i nd i ng back

down w i t h a tack hammer. A f t e r washing and w i p i n g away the excess g l u e ,

a l l ow i t to d r y thorough ly.

D r i l l i n g the Holes

In order to d r i l l holes in «he t a i l p iece f o r the tun ing p i n s ,

the mounts f o r the s t r i n g bushings, and the b r i dge f o r the b r i dge p o s t s ,

as we l l as f o r a t tach ing p ins and bush ings , you must fi r s t secure the

bandura to i t s cradle on the board so tha t the bandura face w i l l be
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abso lu te l y l e v e l .

Then d r i l l holes f o r the t u r n i n g p i n s u s i n g a 13/64" b i t and
on l y feed ing deep enough t o p e n e t r a t e the fi b r e . Change t o a 3/16"
b i t and deepen the holes to | 1/8'' from the surface of the r i n g mount

(see drawing in Section "L-L ' ' ) .

Now wi th a 1/8'' b i t , d r i l l holes f o r the bush ings , p a r t s #39

and #40 (see figu r e in Section ''J-J'"'), to a depth of 31/32" from the

surface of p a r t #52, and 23/32'' from the surface of p a r t #51. This

w i l l p lace t he i r bottoms at t he same l e v e l .

Next take a #38 (.101) tw i s t d r i l l and d r i l l 46 holes f o r

art #29, s t a r t i n g w i t h the basses, and then a #43 (.089) d r i l l f o r

. the o the r 14 ho les , which a r e p a r t #30. Tap the l a r g e r holes w i t h a

#38 t a p d r i l l f o r #5-40 screws and the smal ler holes w i t h a #43 t a p

d r i l l f o r #4-40 screws. These holes may be d r i l l e d c l ea r through

the face. The holes f o r secu r r i ng the swi tch mechanism, p a r t #31, a r e

made w i t h a #50 (.070) tw i s t d r i l l to a depth of 3/8'' and then tapped

f o r #2-56 screws.

Af ter d r i l l i n g the holes i n the b r i dge cleanse a l l surfaces

w i th sandpaper to remove a l l t r a c e s of roughness f o r varnishing.
The t u r n i ng pieces a r e screwed i n a f t e r va r n i s h i ng , bu t the bush ings,

p a r t s #39 and #40, a r e now attached w i t h g lue so t ha t t h e i r t o p s p r o ‑

trude above the surface o f p a r t s #51 and #52 (see d raw ing , Sect ion ' J - J ! ' )

se r v i ng a s n u t s f o r the s t r i n g s .

Once the g lue has d r i e d , d r i l l holes w i th a #54 (.055) d r i l l ,

through the holes in the bush ings , c lea r through the bandura, as in the

drawing, Sect ion ' ' J - J ' ' , Then remove the bandura from i t s c rad le , l a y

i t face down upon the press t a b l e , across a couple o f 1'' t h i c k r a i l s

which keep the binding (part #5) from touch ing the p l a t e , and c u t o u t
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channels, 3/32'' X 3/32" X 3/8!' to receive the ba l l ends, p a r t #27.

(see drawing and Figure 50). A f t e r t h i s , do your fi n a l c leanup around

the bandura, add a decalé f r i e z e , if you so des i re , and varnish i t .

The varnish we recommend is a p l a s t i c varnish s im i l a r to

Varathene L iqu id P las t i c Clear Gloss #90, which w i l l n o t leave brush

marks. The g l ue we advise us ing is a cabinet maker's ye l l ow g l ue

s im i la r to Elmer's Carpenter's Wood Glue, 3500 p . s . i . , which is n o t
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affected by humidity and bonds we l l w i t h both wood and fi b r e . Apply

2-3 c o a t s o f varnish a l l ow i n g one o r two hours d r y i n g time between

coa t s .

Upon completion o f the va r n i s h i ng , a t t a ch the t un i ng p i n s

(part #28). To do th i s you mus t fi r s t refasten the bandura in i t s

cradle and place i t on the press tab le . Now fasten the smooth p a r t

o f the tun i ng p i n i n t o the key chuck (see F igu re 51). With the p i n

fi r m l y placed, feed the p i n i n t o the ho l e , and t u r n i ng the chuck by

hand, keep feeding u n t i l the ho le f o r the s t r i n g is about 1/16'' above

the surface o f p a r t #11. By do ing th i t sa l l o the r t u n i n g p ins w i l l be

on the same leve l .

Now we screw in the s t r i n g pegs f o r the basses. Fashion a

key w i t h a 1/16" w i re , push i t through the peg ho le , and p lac ing the

b u t t end to the 5/32'' ho le , thread it in u n t i l the peg (part #25) is

firmly in place (see drawing).

F i n a l l y , w e a f fi x the n u t s f o r the basses (part #23) t o the

lower head, and p a r t #24 to the upper head, as in the drawing.

Making the Attachments

1. The Tuning Pins - Pa r t #28

For the p i n s , use a 13/64'' (.203) brass rod. Cut it i n t o

60-1'' p ieces. Roind o f f both ends to a radius of 100", and then

compress them i n t o squares in fi x t u r e No. 1 (see drawing). Trim

the square, t u r n i ng i t over i n the device four times. F i n a l l y ,

p lace it i n t o device #12, fi x it w i th a p i n from each end and

d r i l l a 3/32'' hole f o r the s t r i n g .
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The Bass S t r i n g Pegs - Par t #25

Take a 5/32'' (.152) brass rod and c u t i t i n t o e i g h t p i e c e s ,

3/4"" long . Round o f f one end on the l a t he , c u t a neck f o r the

s t r i n g , and d r i l l a 1/16" ho l e i n the c e n t r e o f the head. The

o the r end is tapped f o r a #8-36 thread (see drawing).

The Treble S t r i n g Ba l l Ends - Par t #27

For b a l l ends, use a 3/32'' (.094) brass rod c u t i n t o 52

pieces, 3/8'' long. Round both ends o f f on a l a t he and c u t a neck

in the middle to the dimensions .020'' wide by .015'' deep. We

advise chrome o r n icke l p l a t i n g p a r t s #25, #27 and #28.

The Neck Cover Decoration - Par t #15

T o d e c o r a t ethe neck o f the bandura, use a walnut veneer,

1/32'' (.025) t h i c k , or b e t t e r s t i l l a rosewood venee r. Arrange

strips i n a p a t t e r n a t a n ang le o f 45° t o the c e n t r e l i n e , f o r

bes t appearance. Get ideas from a book on ma r q u e t r y and use

templet #17 f o r your l i m i t s . Draw a f u l l s ize p a t t e r n on paper

and c u t each piece i n d i v i d u a l l y w i th a razor o r Exacto Kn i fe .

Dampen veneer with wet t issue over n i g h t f o r best hand l i ng .

The Roset te Petal - Par t #16

Use the same mater ial you used f o r Par t 15 bu t the p e t a l ' s

g ra i n must r un pa ra l l e l t o i t s c e n t r e l i n e . Use templet #19

f o r c u t t i n g .

The Rosette Lozenges - Par t #17
Mother-of-pearl is p re fe r red , bu t i f n o t ava i lab le then use

white b r i c k veneer of the same thickness, 1/32'' ( .025) . Cut t h i s

i n s t r i p s .360'' 923/64) wide, and, u t i l i z i n g device No. 2 c u t o u t

s i x lozenges, .360'' X .360''.
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The Lozenge Trim - Par t #18

This i s made from ebony, o r b lack p l a s t i c , 1/32'' ( .025) t h i c k ,

c u t i n to s t r i p s 3/32'' (.100) wide. Port ions a r e c u t o f f w i t h the

he l p of j i g No. 3 (see drawing, p a r t #18).

The Rosette Centre - Part #19

The cen t r e should be of mother -o f -pear l , bu t i f n o t ava i lab le

an ord inary bu t t on , s im i l a r to mother -o f -pear l , 3/4'' diameter could

b e used. D r i l l a 1/4'' hole i n the c e n t r e o f i t f o r the i r i s , and

shave away the bottom to 1/16'' th ickness.

The Roset te , I r i s - Par t #20

The i r i s i s c u t from b lack p l a s t i c o r ebony, 1/32'' t h i c k b y

1/4"" diameter.

The Lower Nut Wire - Par t #2 ]

The w i r e , which is mounted on the n u t at the head of the bass

s t r i n g s , is made from sta in less stee l w i r e , 1/16'' diameter X 3'' l ong .

The Upper Nut Wire - Part #22

This i s the same as Par t 21, excep t t ha t i t i s o n l y 3/4" l ong .

The Lower Nut - Part #23

The n u t i s cu t from a piece o f red fi b r e , 3/16'' X 3/4" X 3 1/4" ,

on the surface of which you c u t grooves 1/16'' wide by 1/32" deep.

The Upper Nut - Part #24

The same as p a r t #23 but t h i s time the l eng t h is 1' ' . A shal low

groove is c u t in each n u t to receive the f r e t wire..
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The Br idge Posts - Par t #29 and #30

The br idge p o s t s which a c t a s v e r t i c a l saddies f o r the s t r i n g s

a r e ord ina ry headless cup po i n t socket s e t screws. You need 46 un i t s

of #5-40 and 14 un i t s of #4-40, a l l 1/2'' l ong . Ona l a t he , c u t a

neck f o r t h e s t r i n g s t o r o o t depth o f the thread 1/16'' from the t o p

o f the screw. This w i l l p r e v e n t the s t r i n g s from ge t t i n g caught i n

the threads when s t r i n g i n g the instrument (see drawing).

Switch Mechanism Fastening Screws - Pa r t #31

For fas ten ing screws f o r the mechanism, we recommend s e l f

tapping metal screws, #2-56, 1/4'' l o ng . The mushroom or panhead

socket screw i s n o t o n l y good l o o k i n g bu t easy t o work w i t h .

The Switch Handles - Par t #32

The handles a r e made from 3/16'' p l a s t i c rod c a l l e d Acetal

Delrim Rod. Cut o f f 34-1/2'' l e ng t h s , round o f f bo th ends in the

l a t he , and d r i l l a 3/8'' deep ho le i n one end w i t h a #50 (.070)

d r i l l . Screw in the long threaded p a r t of the shaft (part #34),
and r e t u r n the handle t o the chuck. Taper o f f the lower p o r t i o n a t

an angle of 10° From the t o p of the head to the sha f t . Ten handles

w i l l have three identification g r oo v e s , t e n w i l l have two , n i ne

w i l l have one and the r e s t none. Ha l f of them w i l l receive red

s t r i p e s and the r e s t w i l l have black s t r i p e s (one less s i n g l e s t r i pe ) .

When the pa in t has d r i ed clean o f f the surplus on a l a t he w i th a

blockplane.

S t r i n g Tensioners f o r Sw i t ch ing Tones - Par t #33

The tensioners f o r the bass s t r i n g s a r e cut f r oma 1/4'' brass

rod . You w i l l need e i gh t 1/2'' p ieces. The trebles requ i re 26-1/2''

pieces of 13/64'' rod. Trim both ends to a leng th of .460'' on the
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l a t h e . Then place i t in j i g #13 and d r i l l a h o l e h a l f way through

the tensioner w i th a #49 (.073) d r i l l and the balance w i t h a #53

(.059) d r i l l . Thread t h i s ho le w i th a #1-72 t a p d r i l l .

18. The Shafts f o r the Switch Handles - Pa r t #34

Use a .073'' bronze rod f o r the sha f t . Cut o f f 34 pieces

5/8'' l ong , round o f f both ends on the l a t h e and thread it f o r

s i x threads on ly wi th a 41-72 d i e from one end and f o r 15 threads

w i t h a #2-64 d i e on the o t h e r end.

19. The Locking Screw f o r the Tensioner Switch - Par t #35 ‑

The l o c k i n g screw is s imply a headless cup p o i n t socket s e t

screw, #2-56 X 1/16" (see F igu re 53).

Figure 53

20. Protect ion Pads f o r Tensioners - P a r t #36

To prevent damage to the tensioner (part #33) when l o c k i n g

w i th the s e t screw (part #35) p lace a p l a s t i c pad made from #25

t e s t ny lon fishing l i n e between them. To make the pad t i e a k n o t

in the line, p u l l it t i g h t and c u t the l i n e onboth sides of the

k n o t . You w i l l need 3 4 o f them.

21. F ib re Bushing - Par t #37

A fi b r e bushing is placed between the housing (part #38) and

the tensioner (part #33) to s t o p any meta l l i c r a t t l i n g in the

mechanism. Made of red fi b r e t u b i n g , the one f o r the basses is

sized 3/8!' 0 .D. and 1/4'' 1 .D. , and the one f o r the t r e b l e s , 5/16"

0.D. and 3/16" 1.D. Cut 8-1/2" lengths for ’ the basses and 26 f o r
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the t r e b l e s , and then t r i m both ends t o a leng th o f .460'"'. The

t r e b l e bushings a r e then reamed o u t to 13/64'' 1.D.

The Housing f o r the Mechanism - Pa r t #38

The housing f o r the mechanism is fabr i ca ted from stainless

steel sheet of .025'' thickness. F i r s t c u t i t i n t o s t r i p s e x a c t l y

.460'' wide, and then c u t o f f e i g h t pieces 1.570'' l ong f o r the

basses and 26 pieces 1.410'' long f o r the trebles. N e x t , round

o f f a l l four corners on a radius of 3/16''. Then punch holes j u s t

as shown on the drawing. The n e x t item is the tab le . Here, when

bending, you must bear down hard from above to bend the corners

sharp ly (see drawing). A f t e r t h i s , w i t h j i g #7 form the hous ing,

and bend it for clasp ing the tensioner. A l l these operat ions

a r e clearly shown on the drawings.

The Upper and Lower S t r i n g Bushings - Pa r t #39 and #40

The s t r i n g bushings have two impor tan t tasks : 1 . They

fasten the bowl, the face and the mounting t o g e t h e r. Without

them the strings may p u l l the upper r im completely o v e r .

2. They gerveias a h e i g h t cont ro l f o r the t reb le s t r i n g s . They

a r e made From 20 ga . brass tub ing - 1/8'' 0 . 0 . and .055"' 1|.D.

Cut 2 6 pieces 1'' long f o r the f u l l tone s t r i n g s and 3/4'' long

f o r t h e semi tones . The sharp edges must be smoothed down

somewhat, but v e r y l i t t l e . On the ins ide , round o f f the edges

tha t faces the bottom of the bandura, or the s t r i n g s w i l l g e t

c u t .

F r i c t i on Pads - Par t #41

When play ing on the bandura, Z ink iwsky s t y l e , the bandura

is placed on both knees, fac ing the audience. In t h i s p o s i t i o n ,
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the bandura s l i des o f f the knees, there fore , f r i c t i o n pads become

necessary. Cut ou t 12-15 pads of rubber !/16'' or 3/32: th i ck and

3/8"' or 1/2'' in diameter, and fasten them in ar o w between the

pow ! and the fi b r e b ind ing o f the lower curve w i t h rubber cement

or Weldwood Contact Cement.

P u r fl i n g In lay - Par t #42, #43, #44 and 245

For ornamentation of the face, t h i s bandura has a modest,

s t r a i g h t o u t l i n e , made u p o f fi v e s t r i p s o f veneer. The fi r s t

s t r i p is ebony or walnut , the second, whi te b i r c h both 1/32" wide,

then a 1/16'' s t r i p of mahogany, a f t e r which, b i r c h and ebony,

again i n 1/32'' s t i p s . A l t oge the r t h i s t o t a l s t o 3/16''. To shape

the p u r fl i n g t o the ou t l i ne o f the bandura, see p a r t s #42 t o #45,

we make four forms. 1'' h i g h , o u t of wood. Cut the veneers i n t o

I ' ' s t r i p s , apply glue to t h e i r surfaces, and l a y them in proper

order in the forms. Compress them w i t h clamps and a l l ow to d r y .

F i n a l l y , c u t across the l a ye r s i n 1/32'' s l i ces w i t h a small

c i r c u l a r saw.

The Sc r o l l I n l a y - Par t #46, #47, #48 and #49

To ornament the peg heads of the bandura we i n l a y the c e n t r e s

of the volu tes (see drawing). The method of i n l a y fo l lows the p r o ‑

cedure out l ined in Items #8 and #9 above, w i th the dimensions as

g iven on the drawings.

The Soundpost - Par t #50

A soundpost is placed inside the bandura to enhance the resonance

and to c rea t e simultaneous v ib ra t ions between the face and the bowl.

A 5/16'' maple rod is glued to both the face and the bow! f o r t h i s

purpose (see p a r t #50 on the drawing). Glue the s p l i t end of the p o s t
>
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t o the cross b rac i ng o f the face, and measure the depth t o the t r a n s ‑

verse brace at the bottom of t he bow!. Al low 1/32'' f o r t h r us t and

c u t o f f the p o s t at t ha t dimension. When g l u i n g on the face, do n o t

f o r g e t t o app ly g l u e to the end o f the p o s t and to i t s con tac t p o i n t

in the bowl.

Mounting the Switch Mechanism

With a l l the p a r t s of the swi tch mechanism at hand, we can

begin to assemble them by pressing the fi b r e bushing i n t o the midd le

of the hous ing.

Then place t h i s sub-assembly i n t o j i g #9 and #10 and d r i l l

holes w i t h a #50 (.020) d r i l l f o r p a r t #35. Use the r ight-handed jig
f o r the t r e b l e s t r i n g s and the left-handed j i g f o r the bass s t r i n g s .

Then take t h i s sub-assembly ove r to j i g #11 and thread the

ho le w i t h t a p #2-56, again r i g h t s ide for t reb les , and l e f t f o r basses.

Tigh ten the lock screw (part #35) so that p a r t s #37 and #38 are

fastened t oge t he r.

A f te r this, take the sub-assembly over to j i g #14 and c u t a

- continuous hole .073" wide and 45° from top to bottom i n t o the fi b r e

- bushing f o r the shaft of the handle (part #34). Near ly clean up t he

burrs in part 437 and then fasten in the tensioner (part #33).

Now take the sub-assembly ove r to j i g #11 and us ing the

. ; right sides, d r i l l pa i r s o f holes w i th a 3/32'' d r i l l f o r the t reb les ,

and us ing the l e f t s i de , s i n g l e holes f o r the basses. Next , number

the s t r i n g s i n order on part #38 s t a r t i n g from the bass.. Remove the

upper p l a t e w i th the holes from j i g #11 and d r i l l holes f o r s t r i n g s

accord ing to the dimensions shown in column 4 of the S t r i n g Data Chart

on the p lans .
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In order to c r e a t e semi tones when swi tch ing mechanisms 28 to

34, where there is no space you must remove the upper p a r t of the t e n ‑

s ioner. To do t h i s screw the handle i n t o p a r t #33, t u r n i t up to 45°

and, from the upper p a r t of the tensioner d r i l l h a l f way through p a r t

#33 w i t h a 1/8'' d r i l l through t h e p rev ious l y prepared ho l e . Study the

drawing me t i cu l ous l y.

A f t e r t h i s , c a r e f u l l y , s o a s n o t t o damage the fi b r e bush ings ,

dismantle the p a r t s and clean up any and a l l bu r rs t ha t may harm the

sw i t ch i ng opera t ion . Then reassemble and mount the p a r t s accord ing

to the d i rec t ions on the drawings. Fasten the mechanisms to the mounted

b r i d ge p l a t e with the pan head screws (part #31). F i n a l l y , screw i n

the b r i dge p o s t s , p a r t s #29 and #30 and you a re ready t o s t r i n g your
*

bandura.

Winding Bandura Strings
I n o u r e f f o r t s t o pe r fec t the bandura i n recent yea r s , the

idea occurred to us to achieve the ultimate dimension - the making and

wind ing of bandura s t r i n g s of proper leng th and thickness to obtain the

s t r o n g e s t and sweetest: sounds. With these p r i n c i p l e s i n mind we draw

er

better n o t to use the dark (low carbon) s tee l which is b r i t t l e and

breaks eas i l y. We recommend the b r i g h t one ca l l ed sp r i ng w i re (#1045)

or b e t t e r s t i l l , music w i r e (#1085). Snip lengths o f f the various

thicknesses accord ing to the S t r i n g Data Chart on the drawing. Then

make 5/32'' diameter eye le : s f o r the basses, and 3/32'' diameter eye le ts

f o r the t reb les .

Dag i i n
& ‘Figure 54



Figure 55
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Figure 56

We recommend us ing a winder to keep the wind ings snug and

t i g h t . We made up a spec ia l l i t t l e m i l l f o r p u t t i n g wind ings on wound

s t r i n g s . On the l e f t s ide we mounted a l i t t l e mo to r from a shoemaker's

machine which hasa rheos ta t f o r regu la t i ng i t s speed, and on the r i g h t

we placed a movable feeder f o r s t r i n g s w i t h a bead p i c k up in the

c e n t r e .

Attach the s t r i n g near the mo to r b y the e y e l e t and s t r e t c h

and secure the o t h e r end w i t h t h e l o c k i n g sc rew. To keep the wind ing

from u n r a v e l l i n g , c r imp each end o f the a c t i v e p a r t o f the s t r i n g a s

in F i g u r e 57 and in the S t r i n g Data Char t on the drawings.

CS‐_‐_sseeee. ES a c t )
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Figure 57

Wehave s i x j i g s (see F igure 58) one f o r each thickness of

w i r e and s t r i n g , f o r t i g h t l y s t a l k i n g the wind ings o n the core:

1 - A - thickness of core - .016"' B - thickness of s t r i n g - .024''-.032''!
2 - A , 018" iB .032''-.040"'

3 -A .018"' B - .040''- 050"!

h - A 7 ~ +020" B .050''-.062"'

5- A a 020" = B .062''= 074"
6 - A g a a t ig .074!'=.086"!
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meal
F i g u r e5 8

A f t e r a t t ach ing the w ind ing n e x t t o the m o t o r , s e t the mo to r

to low speed and wind in wide sweeps from the eye l e t to p o i n t B (see

drawing). Then inc l i ne the wind ing a l i t t l e to the l e f t so tha t it

becomes denser, and as you near 1/2'' s t o p the mo t o r . One h a l f the j i g s

must be propped up so tha t the core l a y s in i t s p l a ce , the s t r i n g in

i t s , and the windings come o u t at channel C.

Lay the o ther ha l f o f the j i g on the l o ca t o r, p ress down

w i t h your. fi nge r s , and s t a r t the m o t o r , l i g h t l y f o r c i ng t he j i g towards

the motor. Once’ past the crimped p a r t of the core , 1/2'' from the r i g h t

s i de , break o f f the winding. Stop the mo t o r , p u l l o u t the end of the

winding from the eye l e t and manual ly unwind from A to B (see the

drawing) Data.

Place the wound s t r i n g on: the bandura at once and look f o r

item D. For string tension you mus t draw back 5/16'' f o r the basses

and 3/16" to 1/8! for the“trebles and remove the e x t r a winding so t h a t ,

when st r e t c h i n g thé string the wind ing w i l l touch ne i t h e r the n u t nor

the bridge po s t (part #30).

- The swi tch ing handles w i t h b lack and red s t r i p e s a r e arranged

i n t h i s manner: The fi r s t bass has two red s t r i p e s , t h i s i s dole - C ;

the second is without stripes: the t h i r d , two b lack ; the fou r th , one

red; the fi f t h , three red ; the s i x t h , three b lack ; t he seventh, one

b lack ; and the e igh th , two red. This order is repeated to the f a r end.
When tuning the bandura all handles w i t h black s t r i p e s a r e in the down
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po s i t i o n and a r e tuned t o p i t c h . The black s t r i p e s ind icate fl a t s

(b) and the red , sharps (# ) . When you need one fl a t , l i f t up t he

handle wi th one black s t r i p e , and when you need two sharps then press

down the handles wi th one and w i t h two red s t r i p e s .

Semi tones a r e tuned a h a l f t one iower than the t o ne f o r t ha t

s t r i n g which has a common swi tch . The l o c k i ng screws f o r the l eve r s

together w i th t he i r pads a r e clamped so t h a t , i n sw i t ch ing keys , they

w i l l n o t come loose. The br idge po s t s a r e placed s o t h a t the s t r i n g s

w i l l c e n t r e in the hole of the mechanism. Seeking o u t the exac t semi

tone switch po in t of the s t r i n g is done by s h i f t i n g the mechanism

a long the oblong screw holes (part #31).

Commentary

For craftsmen who undertake to manufacture banduras on a

mass-production basis. Several people have appealed to me w i t h the

idea of starting a craftsman's mass-production se r i es of banduras f o r

sa le , n o t on l y amongst those of Ukrainian descent, but a lso amongst

others. But a f t e r becoming acquainted with my ins t r uc t i ons , they

_. become intimidated by the high cos t s of the loss of time in b u i l d i n g

= such a complex instrument.
Byfabfitating them at home, the expense in time and money

for o n l y the accessories w i l l take almost as much as the c o s t of the

fi r s t bandura i t s e l f . Then the cos t s of the second bandura would

‘cancel ha l f those of the fi r s t . If one would take a ser ies of banduras

of a hundred or two, and the need fo r good conce r t banduras is v e r y

g r e a t indeed, then the time needed, o f which most goes i n t o fash ion ing

the bowl] and making the mechanism, may be shortened by about 10 or 20

times. And th i s i s on ly by means o f buying a dup l i ca to r f o r about
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$1,600 f o r shaping the bow! i n 12 hours, and by o rde r i ng a d i e cos t i ng

fi v e or s i x thousand f o r the manufacture of t he sw i t ch ing mechanism.

The forms f o r the bowl, which would have to be made by hand according

to my ins t ruc t ions , would requ i re the fabr i ca t ion o f two p l a s t i c

r ep l i c a t o r s f o r about fi f t e en hundred. Therefore, summing u p , we have

1600 + 6000 + 1500 = 9 cr 10 thousand, which, when spread over the

fi r s t ser ies o f , s a y, 100 banduras, works o u t to on l y $100 per bandura.

The second ser ies w i l l therefore cos t $100 less than the fi r s t . At

p resen t the Chernikiv model s e l l s f o r $400, wh i l e o u r model s e l l s f o r

$750 and h i ghe r. The need, therefore, is there , and if an average is

taken we have 400 + 750 = 1150 + 2 = 550 less 100 f o r t he machines =

$450. Can we n o t make the face, glue i t u p , va rn i sh i t and s t r i n g i t

f o r $450?


