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(54)  String  instrument 

(57)  A  string  instrument  (1)  with  a  simple  structure 
capable  of  being  dismantled,  which  makes  it  possible  to 
generate  high  quality  sounds  while  at  the  same  time 
allowing  a  wide  range  of  adjustments  to  adapt  to  a  vari- 
ety  of  musical  needs,  comprises  an  harmonic  bearing 
structure  (3)  with  a  rigid  strut  element  (18),  arranged 
longitudinally  and  capable  or  bearing  a  compression 
deriving  from  the  tension  in  the  strings  (8),  a  tie  rod  (21), 
of  variable  length,  distinct  from  said  at  least  one  strut 
element  (1  8)  and  capable  of  bearing  a  traction  deriving 
from  the  tension  in  the  strings  (8),  a  sound  board  (19), 
capable  of  receiving  said  vibrations  from  the  bridge 
(15),  which  is  structurally  independent  of  said  at  least 
one  strut  element  (18)  and  said  at  least  one  tie  rod  (21), 
the  length  of  the  tie  rod  (21)  being  variable  when  said  at 
least  one  tie  rod  (21)  is  not  subjected  to  traction,  so  as 
to  move  the  fingerboard  (6)  and  a  corresponding  taught 
portion  (1  6)  of  the  strings  (8)  closer  together  and  further 
apart. 
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Description 

[0001  ]  The  present  invention  relates  to  a  string  instru- 
ment  of  the  hand  held  type,  such  as  a  violin  or  viola,  or 
of  the  upright  type,  such  as  a  violoncello  or  double-  s 
bass,  suitable  to  be  played  in  a  traditional  manner,  using 
the  hands  or  a  bow,  and  suitable  to  be  electrically  ampli- 
fied  and  dismantled. 
[0002]  It  is  a  well-known  fact  that  traditional  string 
instruments  are  the  result  of  the  knowledge  of  crafts-  to 
men  that  dates  back  centuries.  The  purity  of  tone  is  the 
result  of  care  for  a  number  of  details,  for  example  the 
thickness  and  quality  of  the  wood  used,  the  angle  of  the 
strings,  the  form  of  the  resonant  parts  and  so  on. 
[0003]  From  a  strictly  mechanical  point  of  view,  sound  15 
is  generated  thanks  to  vibration  of  the  walls  of  the  hol- 
low  bearing  structure  forming  the  body  of  the  instru- 
ment.  This  vibration,  which  is  suitably  damped  and 
amplified  by  the  harmonic  box  formed  by  said  structure, 
is  transmitted  to  the  vibrating  walls,  known  as  harmonic  20 
plates,  according  to  the  vibrations  imparted  to  the 
strings  by  the  player  and  transmitted  to  the  walls 
through  the  bridge. 
[0004]  It  is  also  important  to  note  that  the  bearing 
structure,  as  well  as  generating  the  sound,  has  the  job  25 
of  supporting  the  compression  and  traction  stress 
caused  by  the  tension  to  which  the  strings  of  the  instru- 
ment  are  subjected. 
[0005]  On  the  basis  of  the  above  considerations  it  is 
easy  to  understand  that  said  bearing  structure,  and  as  a  30 
consequence  the  whole  instrument,  is  particularly  deli- 
cate,  as  it  has  to  perform  both  acoustic  and  purely  struc- 
tural  functions  simultaneously.  It  is  therefore  necessary 
to  handle  the  instrument  with  extreme  care,  obviously 
also  bearing  in  mind  the  cost  of  an  object  of  this  kind.  35 
[0006]  As  regards  upright  instruments,  the  bearing 
structure  is  also  heavy  and  voluminous,  which  further 
increases  the  care  that  has  to  be  taken  of  the  instrument 
and  which,  in  addition  to  this,  results  in  considerable 
transport  expenses.  40 
[0007]  To  solve  these  problems,  string  instruments 
with  structural  characteristics  different  from  those  of  tra- 
ditional  instruments  have  been  introduced,  thanks  to 
which  it  is  possible  to  handle  the  various  parts  with 
greater  ease,  substantially  reducing  the  risk  of  damage  45 
and  manufacturing  costs. 
[0008]  Structural  simplification  has  made  it  possible  to 
manufacture  string  instruments  that  can  be  dismantled, 
have  a  smaller  volume  and  can  be  more  easily  put  away 
into  cases.  so 
[0009]  These  non-traditional  instruments  have  not 
been  designed  to  replace  classical  instruments,  but  to 
make  available  to  the  public  instruments  suitable  for 
beginners,  amateurs  or  even  professional  players  who, 
as  well  as  a  traditional  instrument,  wish  to  own  a  string  55 
instrument  that  is  both  easy  to  carry  and  strong,  suitable 
for  use  when  studying  and  practising. 
[001  0]  However,  the  above  aims  are  rendered  for  the 

most  part  useless  unless  the  quality  of  sound  produced 
is  not  sufficiently  similar  to  that  of  a  traditional  instru- 
ment,  and  if  the  instrument  is  not  sufficiently  versatile 
and  adjustable  so  as  to  adapt  to  the  various  require- 
ments  of  each  player. 
[001  1  ]  String  instruments  are  known  that  can  be  dis- 
mantled  and  that  have  a  completely  rigid  bearing  struc- 
ture.  They  are  provided  with  acoustic  transducers  which 
collect  the  vibrations  produced  by  the  strings,  instead  of 
a  vibrating  wall  which  in  this  case  is  not  present,  accord- 
ing  to  the  same  principle  used  in  electric  guitars  and 
basses. 
[0012]  This  type  of  instrument,  however,  does  not 
reach  a  sound  quality  of  a  type  that  can  be  compared 
with  that  of  a  traditional  instrument,  because  the  sound 
is  generated  by  means,  the  strings,  that  differ  from 
those  of  a  traditional  instrument. 
[0013]  String  instruments  have  also  been  provided 
that  can  be  dismantled,  in  which  the  sound  is  generated 
according  to  the  mechanisms  of  a  traditional  instrument, 
that  is  to  say  by  a  vibrating  wall,  which  in  turn  receives 
vibrations  from  the  strings  through  the  bridge  of  the 
instrument. 
[001  4]  This  type  of  instrument,  although  it  has  a  better 
sound  quality,  does  not  give  the  freedom  of  adjustment 
that  would  be  expected  by  the  user  for  an  instrument 
that  is  easy  to  transport  and  manage,  and  therefore 
capable  of  adapting  to  a  variety  of  different  musical  situ- 
ations. 
[001  5]  The  technical  problem  at  the  root  of  the  present 
invention  is  that  of  providing  a  string  instrument  that 
makes  it  possible  to  overcome  all  the  various  problems 
mentioned  with  reference  to  the  prior  art. 
[0016]  This  problem  is  solved  by  a  string  instrument 
comprising: 

a  neck  supporting  a  fingerboard; 
a  plurality  of  strings  capable  of  being  subjected  to 
tension  and  of  being  stretched  between  a  tail-piece 
and  one  end  of  the  neck,  said  fingerboard  being 
arranged  in  a  position  immediately  below  a  taught 
portion  of  said  plurality  of  strings; 
a  front  block,  to  which  said  neck  is  rigidly  con- 
nected; 
a  rear  block,  to  which  said  finger-board  is  con- 
nected; 
means  to  adjust  the  tension  of  each  string; 
a  bridge  on  which  said  plurality  of  strings  rests,  to 
transmit  the  vibrations  thereof; 
an  harmonic  bearing  structure,  substantially 
arranged  between  said  front  and  rear  block,  com- 
prising: 

at  least  one  rigid  strut  element,  arranged  longi- 
tudinally  and  capable  of  supporting  a  compres- 
sion  resulting  from  the  tension  of  said  plurality 
of  strings; 
at  least  one  tie  rod,  of  variable  length,  distinct 
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from  said  at  least  one  strut  element  and  capa- 
ble  of  supporting  a  traction  deriving  from  the 
tension  of  said  plurality  of  strings,  extending 
substantially  between  said  front  and  rear 
blocks;  5 
at  least  one  sound  board,  capable  of  receiving 
said  vibrations  from  said  bridge,  structurally 
independent  from  said  at  least  one  strut  ele- 
ment  and  said  at  least  one  tie  rod  element;  and 

10 
means  for  adjusting  the  length  of  said  at  least  one 
tie  rod,  that  can  be  operated  when  said  at  least  one 
tie  rod  is  subjected  to  traction,  to  bring  together  or 
move  apart  said  fingerboard  and  said  taught  por- 
tion  of  said  plurality  of  strings.  15 

[0017]  The  main  advantage  of  the  string  instrument 
according  to  the  present  invention  lies  in  the  fact  that  it 
allows  generation  of  a  high  quality  sound  in  a  structur- 
ally  simple  instrument  that  can  be  dismantled,  while  at  20 
the  same  time  allowing  a  wide  range  of  adjustments  to 
adapt  to  a  variety  of  musical  needs. 
[0018]  The  present  invention  will  be  described  with 
reference  to  two  preferred  embodiments  thereof,  relat- 
ing  to  a  hand  held  instrument  and  to  an  upright  instru-  25 
ment,  respectively,  given  merely  as  a  non-limiting 
example.  Reference  will  be  made  to  the  figures  of  the 
enclosed  drawings,  in  which: 

figure  1  shows  a  perspective  view,  partially  in  cross-  30 
section,  of  a  hand  held  string  instrument  according 
to  the  present  invention; 
figure  2  shows  a  side  elevation  view,  partially  in 
cross-section,  of  the  string  instrument  of  figure  1  ; 
figure  3  shows  a  perspective  view,  partially  in  cross-  35 
section,  of  an  upright  string  instrument  according  to 
the  present  invention; 
figure  4  shows  a  side  elevation  view,  partially  in 
cross-section,  of  the  string  instrument  of  figure  3; 
and  40 
figure  5  shows  a  perspective  view  of  an  alternative 
detail  of  the  upright  string  instrument  of  figure  3. 

[0019]  With  particular  reference  to  figures  1  and  2,  a 
hand  held  string  instrument,  and  in  particular  a  violin,  is  45 
indicated  as  a  whole  with  1  .  It  is  of  the  type  suitable  to 
be  played  in  a  traditional  manner  using  a  bow,  not 
shown,  or  plucked  so  as  to  play  "pizzicato". 
[0020]  The  violin  1  comprises  a  neck  2,  capable  of 
being  normally  gripped  in  the  left  hand  of  the  musician,  so 
and  a  harmonic  bearing  structure  3,  which  forms  the 
body  of  the  instrument,  capable  of  resting  between  the 
base  of  the  neck  and  the  chin  of  the  musician  while  play- 
ing. 
[0021]  The  violin  1  further  comprises  a  front  block  4,  ss 
to  which  the  neck  2  is  rigidly  connected,  and  a  rear 
block  5.  The  harmonic  bearing  structure  3  is  thus  sub- 
stantially  arranged  between  said  blocks  4,  5  which  rep- 

resent  the  structural  elements  to  which  the  strings  are 
anchored  to  cross  the  neck  2  and  fingerboard,  as  will  be 
seen  from  the  following. 
[0022]  The  neck  2  carries  a  fingerboard  6,  rounded  in 
form,  which  extends  longitudinally  along  the  whole  of 
the  neck  2  and  also  partially  over  the  structure  3. 
[0023]  The  neck  2  also  comprises  a  terminal  scroll  7, 
of  a  traditional  shape,  which  forms  one  end  of  the  neck 
of  the  instrument  1,  to  which  are  fixed  a  plurality  of 
strings  8  which,  in  the  present  embodiment,  number 
four.  Said  strings  8  extend  from  the  scroll  7  to  a  tail- 
piece  9,  also  with  a  substantially  traditional  form,  which 
is  connected  to  the  rear  block  5  by  means  of  a  tie  10 
hooked  around  a  button  1  1  ,  which  in  turn  is  fixed  into 
the  back  of  the  rear  block  5. 
[0024]  The  tail-piece  9  is  thus  free  to  incline  and  rotate 
with  respect  to  the  rear  block  5. 
[0025]  The  strings  8  are  capable  of  being  subjected  to 
tension,  and  in  this  regard  the  violin  1  comprises  adjust- 
ment  means  12  for  the  tension  of  each  string  8.  In  the 
present  embodiment  said  adjustment  means  12  are 
located  on  the  scroll  7,  which  has  a  plurality  of  keys  13, 
each  one  of  which  corresponds  to  a  respective  string  8 
and  has  a  stem  14  around  which  the  string  8  is 
wrapped. 
[0026]  The  violin  1  comprises  a  bridge  15  resting 
against  said  plurality  of  strings  8.  The  bridge  is  arranged 
perpendicular  to  an  axis  substantially  defined  by  the 
scroll  7  and  by  the  tie  1  0,  which  form  the  ends  of  an  arch 
over  which  the  strings  8  are  held  taught.  The  position  of 
the  bridge  1  5  with  respect  to  said  axis  forms  an  angle  of 
deviation  that  represents  an  important  acoustic  param- 
eter  for  the  violin  1  . 
[0027]  The  strings  8,  suitably  diverted,  and  said  axis 
form  a  symmetrical  tension  plane  that  is  substantially 
perpendicular  to  the  violin  1  as  a  whole  and  to  the 
planes  defined  by  the  fingerboard  6  and  by  the  strings  8, 
respectively,  on  the  one  side,  and  with  respect  to  the 
bridge  15  on  the  other  side. 
[0028]  Due  to  the  effect  of  the  tension  in  said  plurality 
of  strings  8,  the  fingerboard  6  is  arranged  in  a  position 
immediately  underlying  a  taught  portion  16  of  said  plu- 
rality  of  strings  8.  The  taught  portion  1  6  is  substantially 
comprised  between  the  scroll  7  and  the  bridge  15,  and 
on  it  the  musician  plays  the  violin  using  his  fingers  or  the 
bow. 
[0029]  The  distance  between  the  strings  8  and  the  fin- 
gerboard  6  is  also  an  important  parameter:  in  effect 
when  the  strings  8  and  the  fingerboard  6  are  very  close 
it  is  not  possible  to  excerpt  a  strong  pressure  on  the 
strings  8,  because  in  this  way  they  would  touch  the  sur- 
face  of  the  fingerboard  6. 
[0030]  The  bridge  1  5  is  made  to  rest,  in  correspond- 
ence  with  a  pair  of  feet  1  7,  on  the  bearing  structure  3  in 
the  way  that  will  be  described  in  the  following,  and  trans- 
mits  the  vibrations  imparted  to  the  strings  8  by  the  musi- 
cian  to  said  bearing  structure. 
[0031]  The  harmonic  bearing  structure  3  comprises, 
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between  the  blocks  4,  5  and  fixed  thereto,  a  rigid  strut 
element  1  8,  of  wooden  material  such  as  maple  or  the 
like,  and  substantially  in  the  shape  of  a  beam  arranged 
to  lie  flat  with  respect  to  the  violin  1  as  a  whole. 
[0032]  The  strut  element  18  is  arranged  along  said 
axis  between  the  scroll  7  and  the  button  1  1  ,  so  that  it  is 
able  to  support  an  axial  compression  deriving  from  the 
tension  excerpted  on  the  strings  8. 
[0033]  It  has  a  cross  section  with  horizontal  dimen- 
sions,  that  is  to  say  those  perpendicular  to  the  plane  of 
tension  of  the  strings  8,  that  are  greater  than  the  vertical 
dimensions.  In  this  way  the  strut  element  18  offers 
greater  resistance  to  the  lateral  flexing  stress  that  might 
be  created  if  the  strings  8  are  unevenly  or  excessively 
tightened. 
[0034]  In  correspondence  with  the  front  block  4,  the 
strut  element  1  8  is  fixed  by  means  of  a  horizontal  pin  28, 
adjacent  to  the  internal  edge  of  the  block  4,  and  by 
means  of  vertical  screws  29,  arranged  on  the  end  of  the 
strut  element  18  in  a  central  position  with  respect  to  the 
block  4. 
[0035]  During  assembly,  after  fixing  the  horizontal  pin 
28  around  which  the  strut  element  18  is  free  to  rotate,  it 
is  possible  to  provide  wooden  spacers  or  wedges 
between  the  strut  element  18  and  the  front  block  4,  in 
order  to  roughly  determine  the  distance  between  the 
strings  8  and  the  fingerboard  6.  Once  said  spacers  have 
been  adjusted,  the  strut  element  18  is  finally  fixed  in 
place  by  means  of  the  vertical  screws  29. 
[0036]  In  an  intermediate  position  between  the  strings 
8  and  the  strut  element  18,  the  bearing  structure  3  has 
a  sound  board  19  which  extends  along  the  whole  of  the 
structure  3  and  simply  rests  on  the  blocks  4,  5  in  corre- 
spondence  with  resting  points  20,  so  that  it  is  com- 
pressed  between  the  bridge  1  5  and  the  blocks  4,  5  and 
remains  floating  with  respect  to  the  latter. 
[0037]  The  sound  board  1  9,  which  is  structurally  inde- 
pendent  of  the  strut  element  18  and  is  bellied  in  shape, 
is  not  subjected  to  shear  stress  but  only  to  the  action  of 
the  bridge,  from  which  it  receives  the  vibrations  gener- 
ated  by  the  strings.  In  this  way  the  board  1  9  forms  a  res- 
onating  body  free  of  structural  stress. 
[0038]  An  acoustic  transducer  T  is  applied  to  the 
sound  board  1  9  in  correspondence  with  the  bridge  1  5, 
picking  up  the  sound  made  by  the  violin  at  the  point  in 
which  it  is  generated,  that  is  to  say  on  the  sound  board 
19. 
[0039]  The  acoustic  transducer  T  transforms  the 
vibrations  in  the  sound  board  19  into  an  electric  signal 
which  can  be  amplified  using  normal  systems.  An 
acoustic  transducer  particularly  suitable  for  use  in  a  vio- 
lin  according  to  the  present  embodiment  of  the  invention 
is  the  pick-up  described  in  the  U.S.A.  Patent  No. 
5,461,193  (Schertler).  This  operates  according  to  an 
electrostatic  and  electrodynamic  principle  according  to 
the  movement  of  an  electric  coil  with  respect  to  a  per- 
manent  magnet  integral  with  the  vibrating  body. 
[0040]  The  bearing  structure  3  further  comprises  a  tie 

rod  21  with  a  variable  length,  distinct  from  said  strut  ele- 
ment  18,  substantially  extending  between  the  front  and 
rear  blocks  4,  5.  The  sound  board  19  is  in  any  case 
structurally  independent  of  the  tie  rod  21  . 

5  [0041]  The  tie  rod  21  rests  on  said  tension  plane  and 
is  below  the  axis  defined  by  the  scroll  7  and  the  button 
1  1  .  Because  of  its  position  it  is  therefore  capable  of  sup- 
porting  the  traction  deriving  from  the  tension  created  in 
said  plurality  of  strings  8. 

10  [0042]  The  tie  rod  21  ,  which  has  a  rigid  tubular  struc- 
ture,  is  fixed  to  the  front  block  4  and,  in  correspondence 
with  the  rear  block  5,  has  a  threaded  end  22,  in  particu- 
lar  with  an  external  thread,  engaged  with  screw  means 
comprising  an  internally  threaded  sleeve  23.  The  sleeve 

15  23  extends  from  the  back  of  the  block  5  in  the  form  of  a 
handle  24,  for  said  screw  means,  which  can  be  turned  in 
a  clockwise  or  in  an  anti-clockwise  direction. 
[0043]  It  is  also  possible  to  opt  for  an  internal  thread 
on  the  tie  rod  21  ,  controlled  by  screw  means  made  up  of 

20  a  threaded  pin  with  an  external  handle  or  other  element 
for  the  activation  thereof. 
[0044]  The  threaded  end  22,  the  sleeve  23  and  the 
handle  24  constitute  means  to  vary  the  length  of  said  tie 
rod  21  when  the  latter  is  subjected  to  traction.  By  short- 

25  ening  the  tie  rod  21  the  strut  element  1  8  is  bent  and  the 
blocks  4,  5  are  made  to  rotate  with  respect  to  one 
another.  Due  to  this  movement  enforced  by  the  tie  rod 
21  the  neck  2  is  turned  in  the  direction  indicated  by  the 
arrow  in  figure  2  and  the  taught  portion  16  of  the  strings 

30  8  and  the  fingerboard  6  are  brought  closer  to  one 
another. 
[0045]  For  the  same  reason  the  angle  of  deviation 
determined  by  the  bridge  1  5  also  decreases  in  size  and, 
for  an  equivalent  tension  in  the  strings  8,  the  sound 

35  board  1  9  is  subjected  to  a  higher  pressure. 
[0046]  On  the  contrary,  if  the  tie  rod  21  is  extended, 
the  strings  8  and  the  fingerboard  6  are  moved  apart,  the 
angle  of  deviation  increases  in  size  and  pressure  is 
released  from  the  sound  board  1  9. 

40  [0047]  The  combined  action  of  adjustment  means  1  2 
and  the  variation  in  length  of  the  tie  rod  21  thus  offers  a 
wide  range  of  adjustments  in  sound  which  render  the 
violin  1  capable  of  adapting  to  every  instrumental  need. 
[0048]  To  the  front  block  4  and  the  rear  block  5, 

45  respectively,  are  fixed  in  a  removable  manner  a  front 
curved  element  25  and  a  rear  curved  element  26,  which 
simulate  the  external  shape  of  a  traditional  violin. 
[0049]  The  front  curved  element  25  forms  a  raised 
plane,  close  to  the  plane  substantially  defined  by  the 

so  board  19,  in  a  position  such  that  is  forms  a  reference 
point  for  the  arm  holding  the  bow. 
[0050]  In  a  similar  manner  the  rear  curved  element 
forms  a  lowered  plane,  corresponding  to  the  base  plate 
of  a  traditional  violin,  providing  a  reference  point  when 

55  resting  the  instrument  1  against  the  base  of  the  neck. 
[0051  ]  The  rigid  parts  of  the  violin  1  ,  the  blocks  4  and 
5,  the  strut  element  18,  the  neck  2,  can  conveniently  be 
made  of  a  more  rigid  type  of  wood,  for  example  maple. 
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The  sound  board  1  9  can  be  made  of  a  type  of  wood  with 
distinctive  sounding  characteristics,  for  example  Nor- 
way  spruce.  Ebony  is  preferred  for  the  fingerboard. 
[0052]  The  conformation  of  the  board  1  9  allows  the 
greatest  possible  freedom  for  the  violin  maker  when  s 
selecting  the  thickness  that  will  give  the  best  sound. 
[0053]  The  curved  elements  25,  26  are  fixed  to  the 
respective  blocks  by  means  of  screws  27,  and  can 
therefore  be  dismantled.  Likewise  the  sound  board  19, 
after  the  strings  8  have  been  loosened,  is  no  longer  sub-  10 
jected  to  compression  by  the  bridge  15  and  can  there- 
fore  be  removed,  and  if  necessary  replaced  by  a  board 
with  different  acoustic  characteristics. 
[0054]  The  bridge  1  5  is  also  easy  to  replace  and  its 
position  on  the  board  1  9  can  also  be  changed.  is 
[0055]  The  violin  1  described  above  can  be  subject  to 
a  number  of  variations,  which  however  remain  within  the 
scope  of  the  present  invention. 
[0056]  In  particular,  it  can  be  fitted  with  more  than  one 
strut  element  18,  or  with  more  than  one  tie  rod  21  ,  pro-  20 
vided  these  are  structurally  symmetrical,  so  that  they 
can  be  subjected  to  the  respective  compression  and 
traction  stress. 
[0057]  Furthermore,  spacers  can  be  provided  in  cor- 
respondence  with  the  resting  points  20  on  the  sound  25 
board  1  9,  to  modify  the  acoustic  response  of  the  latter 
and  the  geometry  of  the  whole  instrument. 
[0058]  It  is  also  possible  to  equip  the  instrument  1  with 
a  double  sound  board  19,  comprising  two  parts  in  differ- 
ent  materials  and/or  of  a  different  thickness,  so  as  to  30 
provide  optimum  response  both  in  the  high  and  low  reg- 
isters.  In  this  regard  the  bridge  1  5  could  rest  on  both  the 
boards,  arranged  side  by  side,  with  one  foot  1  7  on  each 
of  the  boards. 
[0059]  Clearly,  the  present  embodiment  is  not  limited  35 
by  the  number  of  strings,  which  might,  for  example,  be 
five  instead  of  four.  In  a  similar  manner  this  embodiment 
can  be  equally  applied  to  any  hand  held  string  instru- 
ment,  for  example  a  viola. 
[0060]  The  whole  instrument  can  in  any  case  be  cus-  40 
tomised,  for  example  by  using,  for  the  neck,  curved  ele- 
ments,  bridge,  distance  between  blocks,  the 
measurements  of  a  traditional  instrument.  The  owner  of 
said  instrument  could  thus  transfer  to  the  dismountable 
instrument  without  noticing  any  difference  in  size.  45 
[0061  ]  With  reference  to  figures  3  and  4,  a  second 
embodiment  of  a  string  instrument  according  to  the 
present  invention  will  be  described,  in  an  upright  version 
and  in  particular  in  the  form  of  a  violoncello.  In  this 
embodiment  technical  solutions  are  used  that  differ  in  so 
part  from  those  described  above,  but  that  all  fall  within 
the  scope  of  the  same  inventive  concept. 
[0062]  It  is  also  clear  that  said  technical  solutions  are 
not  limited  to  the  type  of  instrument,  whether  hand  held 
or  upright,  but  can  be  fully  interchangeable,  obviously  55 
with  an  effect  scaled  to  the  smaller  or  larger  instrument. 
[0063]  Corresponding  components  are  given  the 
same  reference  numbers. 

[0064]  In  figures  3  and  4  a  violoncello  is  thus  indicated 
as  a  whole  with  1  .  It  comprises  a  neck  2,  normally  capa- 
ble  of  being  held  in  the  left  hand  of  the  musician,  and  a 
harmonic  bearing  structure  3  capable  of  being  inclined 
with  respect  to  the  body  of  the  musician,  who  usually 
plays  the  instrument  from  a  sitting  position. 
[0065]  The  violoncello  1  further  comprises  a  front  or 
top  block  4,  to  which  the  neck  2  is  rigidly  connected,  and 
a  rear  or  bottom  block  5.  The  harmonic  bearing  struc- 
ture  3  is  thus  substantially  arranged  between  said 
blocks  4,  5  and  rests  on  the  rear  block  5,  which  has  a 
through  hole  30  and  a  ferrule  31,  inserted  in  the  hole, 
which  is  locked  in  position  by  a  screw  fixing  element  32 
which  clamps  the  ferrule  31  in  the  hole  30. 
[0066]  The  violoncello  1  can  be  rested  on  the  ground 
on  the  ferrule  31,  which  can  be  adjusted  to  a  suitable 
height. 
[0067]  The  neck  2  carries  a  fingerboard  6,  rounded  in 
form,  which  extends  longitudinally  along  the  whole  of 
the  neck  2  and  also  partially  over  the  structure  3. 
[0068]  The  neck  2  also  comprises  a  terminal  scroll  7', 
which  is  turned  in  the  opposite  direction  to  the  tradi- 
tional  one,  that  is  to  say  it  curls  around  towards  the  back 
of  the  violoncello  1  and  not  towards  the  front,  thus 
extending  the  surface  of  the  fingerboard  6. 
[0069]  This  scroll  7'  forms  the  end  of  the  neck  to  which 
are  fixed  a  plurality  of  strings  8  which,  in  the  present 
embodiment  also,  number  four.  Said  strings  8  extend 
from  the  scroll  7'  to  a  tail-piece  9,  also  with  a  substan- 
tially  traditional  form,  which  is  connected  to  the  rear 
block  5  by  means  of  a  tie  1  0  hooked  around  a  button  1  1  , 
which  in  turn  is  fixed  into  the  back  of  the  rear  block  5. 
[0070]  The  strings  8  are  capable  of  being  subjected  to 
tension,  and  in  this  regard  the  violin  1  comprises  adjust- 
ment  means  12  for  the  tension  of  each  string  8.  In  the 
present  embodiment  said  adjustment  means  12  are 
located  in  correspondence  with  the  tail-piece  9. 
[0071  ]  The  instrument  1  comprises  a  bridge  1  5  resting 
against  said  plurality  of  strings  8.  The  bridge  15  is 
arranged  perpendicular  to  the  axis  substantially  defined 
by  the  scroll  7'  and  by  the  button  1  1  ,  which  form  the 
ends  of  an  arch  over  which  the  strings  8  are  held  taught. 
[0072]  In  the  case  of  the  violoncello  1  the  bridge  15 
takes  on  a  characteristic  arched  shape  and  has  an 
opening  15a. 
[0073]  The  strings  8,  suitably  diverted,  and  said  axis 
form  a  symmetrical  tension  plane  that  is  substantially 
perpendicular  to  the  violoncello  1  as  a  whole  and  to  the 
planes  defined  by  the  fingerboard  6  and  by  the  strings  8, 
respectively,  on  the  one  side,  and  with  respect  to  the 
bridge  15  on  the  other  side. 
[0074]  Due  to  the  effect  of  the  tension  in  said  plurality 
of  strings  8,  the  fingerboard  6  is  arranged  in  a  position 
immediately  underlying  a  taught  portion  16  of  said  plu- 
rality  of  strings  8.  The  taught  portion  1  6  is  substantially 
comprised  between  the  scroll  7'  and  the  bridge  15,  and 
on  it  the  musician  plays  the  instrument  using  his  fingers, 
to  play  pizzicato,  or  the  bow. 
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[0075]  The  bridge  1  5  is  made  to  rest,  in  correspond- 
ence  with  a  pair  of  feet  1  7,  on  the  bearing  structure  3  in 
the  way  that  will  be  described  in  the  following,  and  trans- 
mits  the  vibrations  imparted  to  the  strings  8  by  the  musi- 
cian  to  said  bearing  structure. 
[0076]  The  harmonic  bearing  structure  3  comprises, 
between  the  blocks  4,  5  and  fixed  thereto,  a  rigid  strut 
element  18,  substantially  in  the  shape  of  a  bar.  On  the 
front  block  4  the  strut  element  18  is  fixed  into  a  corre- 
sponding  cavity  33,  while  on  the  rear  block  5  the  strut 
element  is  anchored  to  a  screw  element  34  which  is 
fixed  into  the  block  5  at  a  variable  height,  so  that  the 
point  of  contact  between  block  5  and  strut  element  1  8 
can  vary  in  height. 
[0077]  The  tail-piece  9  is  connected,  by  means  of  the 
tie  10,  directly  to  the  end  of  the  strut  element  18  on  the 
rear  block  5.  In  this  way,  while  it  is  mechanically  con- 
nected  to  the  block  5,  the  tail-piece  follows  the  move- 
ments  imposed  on  the  strut  element  18  by  the  screw 
element  34. 
[0078]  The  strut  element  18  is  substantially  arranged 
along  said  axis  between  the  scroll  7'  and  the  button  1  1  , 
so  that  it  is  able  to  support  an  axial  compression  deriv- 
ing  from  the  tension  excerpted  on  the  strings  8. 
[0079]  Below  the  strut  element  18,  the  bearing  struc- 
ture  3  provides  a  sound  board  1  9,  which  extends  along 
the  whole  of  the  structure  3  and  is  fixed  to  the  blocks  4, 
5.  In  particular  the  sound  board  19  is  also  fixed  to  the 
screw  element  34,  between  the  strut  element  1  8  and  the 
rear  block  5. 
[0080]  The  position  of  the  board  1  9  is  such  that,  when 
the  strings  8  are  subjected  to  tension,  a  marginal 
amount  of  compression  is  discharged  onto  them, 
whereas  most  of  the  compression  is  loaded  onto  the 
strut  element  18.  In  this  way,  the  sound  board  19,  which 
is  structurally  independent  of  the  strut  element  18,  is 
able  to  vibrate  freely  and,  in  this  regard,  is  compressed 
between  the  bridge  15  and  the  blocks  4,  5. 
[0081]  The  bridge  15,  in  the  present  embodiment,  is 
arranged  to  straddle  the  strut  element  1  8,  which  passes 
through  the  opening  15a. 
[0082]  An  acoustic  transducer  T  is  applied  to  the 
sound  board  1  9  in  correspondence  with  the  bridge  1  5, 
picking  up  the  sound  made  by  the  violoncello  1  at  the 
point  in  which  it  is  generated,  that  is  to  say  on  the  sound 
board  19.  This  transducer  is  similar  to  the  one  men- 
tioned  above  with  reference  to  the  violin,  only  of  a  kind 
suitable  to  receive  sounds  of  a  lower  pitch. 
[0083]  The  bearing  structure  3  further  comprises  a  tie 
rod  21  with  a  variable  length,  distinct  from  said  strut  ele- 
ment  18,  substantially  extending  between  the  front  and 
rear  blocks  4,  5. 
[0084]  The  tie  rod  21  rests  on  said  tension  plane  and 
is  below  the  axis  defined  by  the  scroll  7'  and  the  button 
1  1  .  Because  of  its  position  it  is  therefore  capable  of  sup- 
porting  the  traction  deriving  from  the  tension  created  in 
said  plurality  of  strings  8. 
[0085]  The  tie  rod  21  ,  which  has  a  rigid  tubular  struc- 

ture,  is  fixed  to  the  front  block  4  and,  in  correspondence 
with  the  rear  block  5,  has  a  threaded  end  22  in  screw 
engagement  with  an  internally  threaded  sleeve  23.  The 
sleeve  23  extends  from  the  back  of  the  block  5  in  the 

5  form  of  a  handle  24,  which  can  be  turned  in  a  clockwise 
or  in  an  anti  -clockwise  direction. 
[0086]  The  threaded  end  22,  the  sleeve  23  and  the 
handle  24  constitute  means  to  vary  the  length  of  said  tie 
rod  21  when  the  latter  is  subjected  to  traction.  By  short- 

10  ening  the  tie  rod  21  the  strut  element  1  8  is  bent  and  the 
blocks  4,  5  are  made  to  rotate  with  respect  to  one 
another.  Due  to  this  movement  enforced  by  the  tie  rod 
21  the  neck  2  is  turned  in  the  direction  indicated  by  the 
arrow  in  figure  4  and  the  taught  portion  16  of  the  strings 

15  8  and  the  fingerboard  6  are  brought  closer  to  one 
another. 
[0087]  For  the  same  reason  the  angle  of  deviation 
determined  by  the  bridge  1  5  also  decreases  in  size  and, 
for  an  equivalent  tension  in  the  strings  8,  the  sound 

20  board  1  9  is  subjected  to  a  higher  pressure. 
[0088]  The  sound  board  19  also  becomes  more 
curved,  and  this  can  be  compensated  if  necessary  by 
adjusting  the  screw  element  34. 
[0089]  On  the  contrary,  if  the  tie  rod  21  is  extended, 

25  the  strings  8  and  the  fingerboard  6  are  moved  apart,  the 
angle  of  deviation  increases  in  size  and  pressure  is 
released  from  the  sound  board  1  9. 
[0090]  Likewise  in  the  case  of  the  violoncello  and  of 
upright  string  instruments  in  general,  such  as  double- 

30  basses,  the  combined  action  of  the  adjustment  means 
1  2  and  variation  of  the  length  of  the  tie  rod  21  thus  offers 
a  wide  range  of  acoustic  regulation. 
[0091  ]  A  front  curved  element  25  and  a  rear  curved 
element  26  are  fixed  to  the  front  block  4  and  to  the  rear 

35  block  5,  respectively,  in  a  removable  manner  to  simulate 
the  external  shape  of  a  traditional  violoncello. 
[0092]  Both  the  front  curved  element  and  the  rear 
curved  element  define  a  lowered  plane  corresponding 
to  the  back  board  of  a  traditional  violoncello,  which  pro- 

40  vides  a  reference  when  resting  the  instrument  1  against 
the  legs  or  body. 
[0093]  The  rear  curved  element  26  extends  symmet- 
rically  to  both  sides  of  rear  block  5. 
[0094]  The  curved  elements  25,  26  are  fixed  to  the 

45  respective  blocks  by  means  of  screws,  and  can  there- 
fore  be  removed.  Likewise  in  the  case  of  the  violoncello 
the  bridge  15  can  easily  be  replaced,  and  its  position  on 
the  board  19  can  also  be  changed. 
[0095]  The  violoncello  1  described  above  can  be  sub- 

so  jected  to  various  alterations  similar  to  those  already 
described  above  with  reference  to  the  violin,  and  in  any 
case  falling  within  the  scope  of  the  present  invention. 
[0096]  With  reference  to  figure  5,  the  end  of  a  neck  is 
now  described,  indicated  as  a  whole  with  35,  adapted 

55  for  preference  to  an  upright  string  instrument. 
[0097]  It  comprises  a  blade  36  arranged  on  end  with 
respect  to  the  fingerboard  6,  in  correspondence  with 
which  the  means  12  adjusting  the  tension  of  each  of  the 
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strings  8  are  located. 
[0098]  According  to  this  embodiment,  the  violoncello 
1  ,  not  shown  in  figure  5,  comprises  a  tail-piece  9  of  a 
traditional  type  and  substantially  as  shown  with  refer- 
ence  to  the  violin  of  figures  1  and  2.  5 
[0099]  The  adjustment  means  12  comprise  keys  13 
which  act  on  stems  14,  to  which  the  strings  8  are 
respectively  fixed  and  around  which  they  are  wrapped, 
said  keys  protruding  in  an  offset  manner  from  the  sides 
of  the  blade  36.  to 
[0100]  This  type  of  end  on  the  neck  increases  the 
structural  simplicity  of  the  instrument  and  makes  it  eas- 
ier  to  store. 
[01  01  ]  As  well  as  the  advantage  mentioned  above,  the 
string  instruments  described  above  can  be  handled  like  ts 
traditional  instruments,  and  it  is  possible  to  obtain  simi- 
lar  sensations  from  them,  both  in  terms  of  sound, 
behaviour  and  size. 
[0102]  The  hand-held  instruments  have  a  weight  sim- 
ilar  to  that  of  a  traditional  hand-held  string  instrument,  20 
which  facilitates  their  use.  On  the  contrary,  as  regards 
upright  string  instruments,  in  which  a  similarity  of  this 
kind  is  of  no  practical  use,  as  the  instrument  is  not  borne 
by  the  musician,  the  weight  is  conveniently  reduced. 
[0103]  Furthermore,  the  sound  can  be  amplified  in  any  25 
manner  and  can  be  heard  by  the  musician  through  ear- 
phones.  The  instrument  is  therefore  suitable  to  be  used 
in  a  wide  range  of  occasions,  for  example  in  a  study  or 
hotel  room  at  times  in  which  silence  is  expected. 
[0104]  An  expert  in  the  field  would  be  able  to  make  a  30 
number  of  further  modifications  and  variations  to  the 
string  instruments  described  above,  in  order  to  satisfy 
further  needs  and  special  requirements,  and  all  of  said 
modifications  and  alterations  fall  within  the  scope  of  pro- 
tection  of  the  present  invention,  as  defined  in  the  35 
enclosed  claims. 

Claims 

1.  A  string  instrument  (1)  comprising:  40 

a  neck  (2)  supporting  a  finger  board  (6); 
a  plurality  of  strings  (8)  capable  of  being  sub- 
jected  to  tension  and  extending  between  a  tail- 
piece  (9)  and  an  end  (7,  7',  35)  of  the  neck,  said  45 
fingerboard  (6)  being  arranged  in  a  position 
immediately  underlying  a  taught  portion  (16)  of 
said  plurality  of  strings  (8); 
a  front  block  (4)  to  which  said  neck  (2)  is  rigidly 
connected;  so 
a  rear  block  (5)  to  which  said  tail-piece  (9)  is 
connected; 
means  (12)  for  adjustment  of  the  tension  in 
each  string  (8); 
a  bridge  (15)  resting  against  said  plurality  of  55 
strings  (8)  to  transmit  the  vibration  thereof; 
an  harmonic  bearing  structure  (3),  substantially 
arranged  between  said  front  and  rear  blocks  (4, 

5),  comprising: 

at  least  one  rigid  strut  element  (18), 
arranged  longitudinally  and  capable  of 
bearing  a  compression  deriving  from  the 
tension  in  said  plurality  of  strings  (8); 
at  least  one  tie  rod  (21),  of  variable  length, 
distinct  from  said  at  least  one  strut  element 
(18)  and  capable  of  bearing  a  traction 
deriving  from  the  tension  in  said  plurality  of 
strings  (8),  extending  substantially 
between  said  front  and  rear  blocks  (4,  5); 
at  least  one  sound  board  (19),  capable  of 
receiving  said  vibrations  from  said  bridge 
(15),  structurally  independent  of  said  at 
least  one  strut  element  (18)  and  said  at 
least  one  tie  rod  (21);  and 

means  (22,  23,  24)  for  adjusting  the  length  of 
said  at  least  one  tie  rod  (21),  which  can  be 
operated  when  said  at  least  one  tie  rod  (21)  is 
subjected  to  traction,  to  move  said  fingerboard 
(6)  and  said  taught  portion  (16)  of  said  plurality 
of  strings  (8)  closer  together  or  further  apart. 

2.  A  string  instrument  (1)  according  to  claim  1,  com- 
prising  a  strut  element  (18)  arranged  substantially 
in  axis  with  the  end  of  the  neck  (7,  7',  35)  and  a  tie 
(10),  by  means  of  which  the  tail-piece  (9)  is  con- 
nected  to  the  back  of  the  rear  block  (5). 

3.  A  string  instrument  (1)  according  to  claim  1,  com- 
prising  a  tie  rod  (21)  arranged  below  an  axis 
defined  by  the  end  of  the  neck  (7,  7',  35)  and  a  tie 
(10),  by  means  of  which  the  tail-piece  (9)  is  con- 
nected  to  the  back  of  the  rear  block  (5). 

4.  A  string  instrument  (1)  comprising  an  acoustic 
transducer  (T)  applied  to  said  at  least  one  sound 
board  (19)  in  correspondence  with  said  bridge  (15). 

5.  A  string  instrument  (1)  according  to  claim  1,  com- 
prising  curved  elements  (25,  26)  protruding  from 
the  front  and  rear  blocks  (4,  5)  to  simulate  the  exter- 
nal  shape  of  a  traditional  string  instrument. 

6.  A  string  instrument  (1)  according  to  claim  5,  in 
which  said  curved  elements  (25,  26)  can  be  dis- 
mantled. 

7.  A  string  instrument  (1)  according  to  claim  1,  in 
which  said  at  least  one  tie  rod  (21)  has  a  threaded 
end  (22)  engaged  with  screw  means  (23,  24). 

8.  A  string  instrument  (1)  according  to  claim  7,  in 
which  said  screw  means  are  arranged  in  corre- 
spondence  with  the  rear  block  (5). 
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9.  A  string  instrument  (1)  according  to  any  one  of 
claims  1  to  8,  in  which  said  at  least  one  sound 
board  (19)  is  arranged  so  as  to  rest  on  said  front 
and  rear  blocks  (4,  5),  being  free  from  shear  stress 
and  floating  on  said  front  and  rear  blocks  (4,  5).  5 

10.  A  string  instrument  (1)  according  to  claim  9.  in 
which  said  at  least  one  sound  board  (19)  is  in  an 
intermediate  position  between  the  strings  (8)  and 
said  at  least  one  strut  element  (18).  10 

11.  A  string  instrument  (1)  according  to  claim  9.  in 
which  said  means  (1  2)  for  adjustment  of  the  tension 
in  each  string  are  located  on  a  scroll  (7)  which 
forms  said  end  of  the  neck.  is 

12.  A  string  instrument  (1)  according  to  any  one  of 
claims  1  to  8,  in  which  said  at  least  one  sound 
board  (19)  is  arranged  below  said  strut  element 
(18)  with  respect  to  said  strings  (8).  20 

13.  A  string  instrument  (1)  according  to  claim  12,  in 
which  the  bridge  (1  5)  is  arranged  to  straddle  said  at 
least  one  strut  element  (18). 

25 
14.  A  string  instrument  (1)  according  to  any  one  of 

claims  1  to  8,  in  which  said  at  least  one  strut  ele- 
ment  (1  8)  is  anchored  to  a  screw  element  (34)  fixed 
to  the  rear  block  (5),  so  that  the  point  of  contact 
between  the  rear  block  (5)  and  at  least  one  strut  30 
element  (18)  can  vary  in  height. 

15.  A  string  instrument  (1)  according  to  any  one  of 
claims  1  to  8,  in  which  said  at  least  one  sound 
board  (1  9)  is  fixed  to  the  front  and  rear  blocks  (4,  5).  35 

16.  A  string  instrument  (1)  according  to  claims  13  and 
14,  in  which  said  at  least  one  sound  board  (19)  is 
fixed  to  the  rear  block  (5)  by  means  of  said  screw 
element  (34).  40 

17.  A  string  instrument  (1)  according  to  any  one  of 
claims  9  to  16,  in  which  the  means  (12)  for  adjust- 
ment  of  the  tension  in  each  string  are  located  on  the 
tail-piece  (9).  45 

18.  A  string  instrument  (1)  according  to  any  one  of 
claims  9  to  16,  in  which  the  means  (12)  for  adjust- 
ment  of  the  tension  in  each  string  are  located  in  cor- 
respondence  with  said  end  of  the  neck  (35),  which  so 
comprises  a  blade  (36)  arranged  on  end  with 
respect  to  the  fingerboard  (6),  said  means  (12)  for 
adjustment  comprising  keys  (13)  which  act  on 
respective  stems  (14)  protruding  sideways  in  an  off- 
set  manner  from  the  blade  (36).  ss 

19.  A  string  instrument  according  to  claim  16,  in  which 
said  tail-piece  (9)  is  connected,  in  correspondence 

30  A1  14 

with  the  rear  block  (5),  directly  to  the  end  of  the  strut 
element  (18)  by  means  of  the  tie  (10). 

20.  A  string  instrument  (1)  according  to  any  one  of  the 
preceding  claims,  in  which,  in  correspondence  with 
the  front  block  (4),  the  strut  element  (18)  is  fixed  by 
means  of  a  horizontal  pin  (28)  adjacent  to  the  inner 
edge  of  the  block  (4),  and  by  means  of  one  or  more 
vertical  screws  (29)  arranged  on  the  end  of  the  strut 
element  (18). 
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