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Letters Patent No. 109,172, dated Rovember 15, 1870.

OLE BULL, OF NEW YOR

_— S

K, N. Y.

IMPROVEMENT IN PIANOS.

The Bchodu.‘lﬁ referred to in these Letters Patent snd_'mh:lngputnfd*um

I—-—-—-—_—_—__.___

T'o all whom it smay concern :

Be it known that I, Oug BoLL, professional musi-
cian of Valestrand, near Bergen, Norway, residing a
large part of the time in the city, county, and State
of New York, have invented certain new and useful
Improvementsin Pianos; and I do herely declare that
the following is a sutliciently full and exact description
Lhereof, to enable others skilled in the art to success-
fully put my invention in practice. |

I will proceed to describe the novel features of my
piano, with so much of the ordinary features as seems
necessary to properly indicate their relation thereto.

The aceompanying drawing forms a part of this spe-
cification. |

Figare 1 is a plan view of the iron frame with sone

of the accompanying parts. | f

. Figure 2 is a plan view of the sounding-board and

bridges, with a portion of the iron frame-work.
Figare 3 is a vertical section thuough

the sounding-boards and frame, inciudiog also the

a portion of |

casing at the back, and a portion of the leg. l
Figure 4 is a corresponding section through suime |

of the parts nearer the front.

These last two figures are on a much larger scale

than either of the preceding. |

Figure 5 is a vertical scetion through the ivon frame
.ot a sinaller scale. |
Figure 6 is & transverse section through the case,
including also the sounding-boards ‘and frame.
Figare 7 is a longitudinal section through the en-
tire sounding-board.
Iigure 8 is a section through the bridee and the ad-
Jaceut part of the sounding-board on a larger scale.
Iigure 9 is a vertical scetion through a leg.
Figure 10 is a plan view of the leg.

The action; keys, pedals, &e., as also the exterior
case, may be of ordinary, or anysuitable construction.
1 will assume that it is & grand piano of the best con--
struction. |

I strengtlien the iron firaume on which the strings
are stretched by deep narrow bars, extending in the
direction of thestrings. These bars are exposad toa
stratn of compression, and, being below the level of
the strings, the tendency of the strain of the strings
1s to il the fraine upward.  To prevent this, I ap-
ply truss-rods, of ivon or steel, with turn-buckles, to
allow the rods to be tiglitened,  These rods press an-
der aqms, extending downward from the Vbefore-de-
seribed narrew bars, and Lset them tight before tizht-
chiig the strings. The frame is furthermore strength-
cneu by eross-Luns. . '

By this arrangement of the frame Lavoid any iu-
terfening with' the continvity of the sounding-board
by necessitativg any hiole or Lioles therein,

—

The grain of the wood in the sounding-board is par-
allel or vearly parallel to the direction of the stringa.

I glue, on the under side of the sounding-board, riba
or strevgtbening strips of wood, whichk are of Jittle
breadth, but of greater depth. T'he depth is greatest
i1 the widdle, and decreases toward each end. In-
stead of gluing these transversely, or directly across
the grain of the wood in the sounding-board, I place -
them very newrly longitudinally or paraliel to the grain,
but I put them a little oblique. I esteem this matter
onc of great importance to the success of the inven-.
tion in giving a loud and perfectly clear tone.

I prefer to make this obliquity only a little more
thau sufticient to cover the entire grain of the board,
with the obliquity of the strengtbeniung ribs; that is
to say, if' a series of lines is drawn alons the saiface
of the sounding-board, corresponding to the grain
thereof, the abliquity of the ribs is such that the front
cud of one 1ib touches or slightly crosses the line
whiclt is touched or slightly crossed by the back end
of the adjoining rib. 1 have given much atteition to
this subject, and esteetn this the preferable degree of
obliguity; but it may be made a little greater or a
little lesser withiout materially interfering with the puri-
ty of the tone. |

This coustruction of the soundiug-board, with the
ribs thus arranged, provides not only for the perfec-
tion of the sonorous qualities of ihe sounding-board
when new, but avoids any appreciable deterioration -
with age. I find this improves with age. -~

The best: example in which I bave embodied my
improvements—a graud piano, of excellent workman-
ship and materials—has considerably improved during
the few months which it has been: tuved and inuse. At
each examinatiou it as been foand to excel its pre-
vious condition. -I ascribethis result, in part at least,
to the peculiar construction of the sounding-bourds.

I have devised pecaliar mears for isolating the

sounding-board and frame from the external case of

the instrument. I can bolt or otherwise fasten the
parts togetber directly or through the medium of glass
or other material of good sounorous qualities, in addi-
tion to my mode of mounting, if I pleae; but I Lave
siiceeeded best by entirely disconnecting o isolating
the fiame from the case, by boltiug bet:s firmly upon -
a U-shaped iron, which is, in tun, .ivitily mounted
upon the legs. 1 make two soch ecunections at the
rear, and these ave the only uunions between thie frame
apd the case, except at the front. The sounding-
hoard 18 supported upon an iron {rame at a proper dis-
tance below the strings. :
The unity of structace of the sounding-board, and
the abseuce ot only of any hLoles or interruptions
fro snch cause, but also of any cross-glied or cross-
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cunnected parts, as also of any screws or analogous
foreign parts to interfere with its vibration, gives an
eficet not before produced in this class of mﬂt: aments.,
I press the somnding-board back firmly, so as to

aitutain & very solid ln.:um"- by the aid uf BCrews
disiriluted it shnrt mh-nah along the frout of the
sounding-board. I make the bml"tq hollow. I can
gecure thcm to the snumlmff-UU'ml citier by glaing
or simply sinking them to a thﬂ'ht depth into tlu, ma-
terial of thc mum'lmtr-hu.ml 1 preter the latter con-
struction, Lelieving that any part glued across the
grain of the saumlmﬂ-boanl is fiable to interfore witle
the eflect. - The hollow stiuctare of the Lridge gives

an incrcased sonorous charaeter to the uhtmu:our It
sounds ouder as well as purer. |
- At thefrout of the sonnding-board 1 monnt i series
of posts, inclined forward, a1d a Lol sithilaely iu-
clined. The principal ubJect of this is to cause the
suand to be reflected or reverberated upward, aod to
prevent it fivin tiny CrNitg toﬁ moch forward inte the
action.
- I attach much lmlmlhuu-e to this feature ol the
invention. X consider that much of the sound whiclt
travels forward into the action and ito the recesses
| m the front part of the instrmument is pr actically lost

15 sis effect apon an andicuce.  “The chief effect of
this p:ut of iy invention is to mf:n-:m' tlw 'mnlm-“
of the sound, - R
I make the ]{'"'*1 of the pmnu llulluw [ adso” pro-

\'ule openingy tlw.rcm whicl wmay be elased at pleasure
Ly suitable vilves. |
jroved appliances may be nsed for preventing the es-

e of’ soundd thruu"ll tlu- ﬂmn c;n»'-h .n‘ "I w--c*u-

ters, or the like. -

My invention dovs ot pwunt e unul-n ment of
most of the i nuprovements knovwn in ]!hlllih lilil JRIE
- monizes thevewith, and mnmhutrn to tlw ol effect
- of cacl. - |
T have above t:\]-lwml tlmt tie tibis under Ty
sonnding-boand should extend mearly pasdiel with thie
grain of the hioad, Lut slightly inclined. [ find that
by varying the rc.l dive o pih and thickuess of the
scveral ribs, 1 can vary the qualities of the sound
within considernlle limits. Llu_ Fibs should alwiys
be deepwer in the n mhll{, and taprering toward each end,
as indicated in figs. 3 and 7, and the sound widl, wit )
construction of tlw sounding-board, as lwu,wpn.-
seated, be highly clear and pure. Bv placing theribs
1Bore llc.'lllj 1:.11"1.[{31 with the grain of the Iruam, aind
makiog thew naurower and deeper, 1 cm make the
tone pccnh.ulv brillant, and by making the ribs
thicker and Jess deep, and ]rlncnw them a little more
oblique than hers reprvsented, I can give, in some

measure, a0 contraty effect, and make the tone less

builliang 'lml more mellow.

By proper attention to these pui'rH I e nodity
the chavacter of my pianos to suiv the uses for which
thiey are more particul: aly itended, or the tastes of
the purchasans. .

Some parts of wv invention TTHENHY .q}phul with
success i square, npright, and alf the several varie-
{ites of ]n.llIUS, and the modifivations Hecessiry tao
ﬂd.l]!t these to eacl fonn will be obyv loas,

Reterring to the drwing— '

A s tie sounding-boird ;

B, the stout frame of fron or steel it which it is
huppmwll; ad

C, the external case.

'1'!0“[1-5 on the winder side of the souading-board
A ave marked A

The arms extending down fran the fldlnc B arc
warked 132,

The ordivary stoui Lavs which serve as snits (o re-
£156..5V crushiing steatu, are marked D%, and extend
across the fraie in a ditcelion fu- arly ov L.hd{_fh parat.
lel with the stiing. |

The teusion due to the striy:s Leing exerted in o

All - the oulumn and 1aost ap--

Al et gl S ey g
L]

plane counsiderably abore the plane of- the framc BB
and bLars or struts B, there is a tendency of the co-
tire finme B to enrl upward, that is, to rise at the
front and rear and to sink in the middie. But I coun-

teract this strain ceffectually by t(-nsxon-rmls or truss- -

rods, 1), airanged as represcoted.

The strain on these rods D tends to curl the frame N
and back, and upward in the T
I so proportion the tnusron of the stringg .- . Ll
that the tendencies to curl the fiame in opposlte dl--_ T

downwand at the fraoet
niddle.

rections counterbalasive ¢ach other.

Tlie inclined posts, ander and ieear the fmllf ﬂf ﬂ“’ S

sotnding-board, are represented by E.
The correspoucing board is marked G.

The screws, whielt press Leavily agaiust the fmnt o’f

the sonnding board, are marked k.

Tue hollow brld-re, s'mk sllghtly in the soundjng---zt-‘i"’-:;{ |

board A, is marked .
I connect the franic B b}' the aid of arms. B!, toone

arm of -thee U-shaped iron I, and I connect the back .. S

im.m B

portum of tlic fine G to the otber arm of the same e

iron.
to the top of the back leg Al

Al ILL Yegs of my piano are made ot' the. bu,t and et
Most Senorous - '\Hlﬂ[l 'uul am made lmllmr as imlt-'__.' L

cated Ly fiy, O,
Thev

plaee.

I Lult the Tower pottion -or beml of tlus lron I | ' -

nre ptm ltlt.‘i' mtl: .t GC:I(’ m, mld \nh‘e in

These .llt LS, \ ol' 'nlm'h thcrt, um._} be maur v,.--;.'_;;r-‘-"?.-'l L

rotisiy .uﬂn-ful tu it upoi culﬂ,spond!u" H&tts, are. Lo

operated Ly counections, 1ot re prescoted, by means of S
i pedal cony v.neutlv placed to he 'lcted on bv t’ie per-u- e

fermer.

entirely losed or partiatty apen. -

which tumm with great freedom.

I e not confine ny wll to tiio ]net:he turul ol tlae.

severdd detatls.

The burs B in tlu: ﬁ.llllt‘ B fulm, in cuuuectlon
witls the rods .l), i spegies ol strenf'l.hemn'f fmme, :

atatiogons to the truss-work of hml-'es and [ prapose
(o employ virivus moditications of the forms and plo-
pottions of these parts, wlmh I desigu 1te ;_.,enenlly as
trassmy,

I have thus far said nothing of 0 fc’%tules Whlf'll

1 consider important, tllOllLfll somie portion of the

benehit of iy veution may be ubtained without any- -
other single featni.  In other woids, althougl { pre-

fer to use ail my unp'memcnts and cumbnmtwus 1 do

not junit myself thereto. =

Tlic features relnqining to be IlﬁSﬂllbl.u e tlle cruss
Lars B* tu the CASt-iron ll ame, and the second or gnb-
sounding-board 1'. :

The cuws-lnm ate eyt in one wim the main
trame 33, and with tlm long:tudinal Iars B®, aad serve
to stifica both, ail ]l.l!'th'u any to deferd the latter
aganst bHuck lmg or beading toward one side or the
other, |

The sceond soundine-Yoard I his lfa ribs, 1, corres-
poading in forue and arrangements to the ubs A’ on

tlrc upper or main mr-tuhn"-hua:l A, bat in an in-

verted position,

The ribs I are on the um}u face of the lower
sonnditig-troard, which rests ou screws which press it
ip tunl\ Ity & lt‘b.{tt‘ it the l‘met cdgre of the cas-
inz (. -

1 clahm us ﬁl"tﬂ\h.

The series of parallel rils A, on the whole
hmor surface of the rounding-ho: trd, and standing
peariy patallel to the grain of the wood ‘therein, Ay
'mﬁ fur the purposes ‘:[u'{'lﬁed

. e connection with the cbove ) ¢ trnss-cods D,

tlw Natd fizme-work I3, wtvai :d felitive! S IR u.,lt
other and to the plano-striugs, .3 sp !ﬁu:. |
4. The U-sbaped irens uniting - egs, € -2, and

I can make lhe buttu:*l Of lm hunat" loﬂg puher .
‘I have rt-presented' g

the constrnetion which I- p:efﬁl, in which the bottom”- -+

is peniauertly open, and is prm'ul{-tl mth (:lsters '. o

vy
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- sounding-board, and its councctions, and boldiny the-| sented, and reflecting the round backward and upward,
seunding-board practically isolated from the case, /s | as specified. |
specified. ' - % The sounding-board I' P, arranged, as repre-
4. The screws h ki, pressing agaiust the front edge | sented, near the Jower edge of the casing C, in con-
of the sounding-board to graduate and insurc a | mection with the inclived front-hoard G, as set forth.

‘sufliciently firm pressure thercon, aud wrranged, as | In testimony whereof, I have hereuuto set my name
. slhown, relatively to the inclined frout board G, asspe- | in the presence of two subscribing witnesses.

cified. - | | OLF, BULL.
d. The valves N, mranged as represented, to con- , Witnesses: = | S

trol apertures in.the hollow legs of a piano. oy TroxAs D. STETs0N,

6. The inclined frout-board G, arranged as renre- l | C. C. Javixgr.
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