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0 L E BULL, OF NEW YORK, N. Y. 

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

MPROVEMENT IN PANOS. 

The schedule referred to tn these letters Patent and making part of the same, 

To all tellion it hay concern: 
Be it known that I, OLE BULL, professional musi 

cian of Walestrand, lear Bergen, Norway, residing a 
large part of the time in the city, county, and State 
of New York, have invented certain new and useful 
Improvements in Pianos; and I do herely declare that 
the following is a sufficiently full and exact description 
thereof, 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 accompanying drawing forms a part of this spe 

cification. 
Figure 1 is a plan view of the iron frame with some of the accompanying parts. 
Figure 2 is a plan view of the sounding-board and 

bridges, with a portion of the iron frame-work. 
Figure 3 is a vertical section through a portiou of 

the sounding-boards and frame, including also the 
casing at the back, and a portion of the leg. 

Figure 4 is a corresponding section through suine 
of the parts learer the front. 
These last two figures are on a much larger scale 

than either of the preceding. 
Figure 5 is a vertical section through the iron frame 

oil a sinaller scale. 
Figure 6 is a transverse section through the case, 

including also the so inding-boards and fame. 
Figure 7 is a longitudinal section through the en 

tire sounding-board. 
Figure 8 is a section through the bridge and the ad 

jacent part of the sounding-board on a larger scale. 
Figure 9 is a vertical scction through a leg. 
Figure 10 is a plan view of the leg. 
The action; keys, pedals, &c., as also the exterior 

case, may be of ordinary, or any suitable oostruction. 
I will assume that it is a grand piano of the best coin 
struction. 

strengthen the iru; fraine of whicl the strings 
are stretclued by deep narrow bars, extending in the 
direction of thc strings. These bitt's are exposed to a 
strain of compression, and, being below the level of 
the strings, the fendency of the strain of tile strings 
is to curl the faine upward. To prevent this, I ap 
sly tiss-rods, of iroit or steel, with turn-buckles, to 
allow the rods to be tiglitched. These rods press (in 
der airins, extending clownward fron the before-de 
scribed narrow bars, and I set them tight bc fore tight 
ening the strings. The frate is furthermore strength 
eled by cross-l: 1s. 

13y this arrangement of the fate avoid aly iu 
terfering with the continuity of the sounding-board 
ly recessitating any lole or holes therein. 

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

I glue, on the under side of the sounding-board, ribs 
or strengtueuing strips of wood, which are uf little 
breadtt, but of greater depth. The depth is greatest 
in the middle, and decreases toward each end. In 
stead of gluing these transversely, or directly across 
tle grit in of thc wood in the souliding-board, place 
then very nearly longitudinally or parallel to the grain, 
but I put them a little oblique. I esteem this matter 
one 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 sufficient to cover the entire grain of the board, 
with the obliquity of the strengthening ribs; that is 
to say, if a series of lines is drawn along the surface 
of the sounding-board, corresponding to the grain 
thereof, the obliquity of the ribs is such that the front 
cud of one rib touches or slightly crosses the line 
which is touched or slightly crossed by the back end 
of the adjoining rib. I have given much attention to 
this subject, and estech this the preferable degree of 
obliquity; but it may be made a little greater or a 
little lesser without materially interfering with the puri 
ty of the tone. 

This constructiou of the sounding-board, with the 
ribs this arranged, provides not only for the perfec 
tion of the sonorous qualities of the sounding-board 
when new, but avoids any appreciable deterioration 
with age. I find this improves with age. 
The best example in which I have embodied my 

improvements-a grand piano, of excellcat workmail 
ship aid imaterials--has considerably improved during 
the few months which it has hee: tuued and in use. At 
each exatination it lias been fo:lind to excel its pre 
vious condition. I ascribe this result, in part at least, 
to the peculiar construction of the sounding-boards. 

have devised peculiar meats for isolating the 
sounding-board and frame from the external case of 
the instrument. I can bolt or otherwise fasten the 
parts together directly or through the medium of glass 
or other material of good solorous qualities, in addi 
tion to my node of inuunting, if I please; but lave 
succeeded best by entirely disconnecting or isolating 
tluc fianc froii the case, by boltig bot;1 firmly upon 
a U-shaped iron, which is, iu turn, irfly Inounted 
upon the legs. I make two such connectious at the 
rear, and these are the only utions between tle fame 
and the case, except at the front. The sounding 
hoard is supported upon an iron Siame at a proper dis 
tance below the stings. r 
The ultity of structure of the sounding-board, an 

the abset ice not only of any holes or interruptions 
frou such cause, but also of any cross-glied or cross 
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cumected arts, as also of auty screws or analogous plane considerably above the plane of the frame 3 
foreign :urts to interfere with its vibration, gives an and bars or struts B, there is a tendency of the en 
cffect not.lbefore produced in this class of instraaients. tire fame 3 to cnil upward, that is, to rise at the 

1 press the sounding-board back finily, so as to front :und rear and to sink in the middle. But I coun 
it:tilitain it very sulid bearing, by tic aid of screws teract this strain effectually by tension-rods, or truss 
distriloutcd it short intervals along the firot it of thic rudis, ), a ranged as represented. s 
sounding-board. I make the bridges hollow. I ca. The strain un these rods D tends to curl the fiane 
secure them to thic sounding-loarl either by gluing downward at the firot and back, and upward in the 
or simply sinking them to a slight depth into the ma- middle. I so proportion the teusion of the strings ... 
terial of the suilding-bard. prefer the latter co- tlit tie tcidencies to cut the fiane in opposite di 
struction, believing that any art glued across the rections counterbalace (itch othcr. ...'. . 
grain of thic sounding-board is liable to interfere with Tlic inclined posts, nnder and Itcar the front of ny. 
the effect. - The hollow structure of the bridge gives soluting-board, are represented by E. 
au inercased soluorous character to thic instruct. It Thc corresponding board is marked G. ... . . . . . 
sounds louder as well as purer. - . The screws, whicl press leavily agaiust the front of 
At the front of the soutling-lo; Il not it a scies th' sounditiglockid, are marked le. * . . . 

of posts, inclincd forward, aid a loatl similarly iu- Tile hollow bridge, sank slightly in the sounding- . . . 
clied. The principal (bject of this is to cause tic board A, is marketle. 
suuud to be reflected or reverleiated upward, aid to I connect the frante B by the aid of arms.B, to one 
prevent it fun traversing too inach forward into the arm of the U-shaped iron I, and Iconnect the back... 
action. portion of the fiatue C to the otber arm of the same . 

I attach nucli iurportance t t lis feature of tie iron. I built the lower potion or bend of this iron I 
invchtion. I consider that mach of the sound whicl to the to of the back leg AI. - . . . 
travels forward into the action and its lic recesses All tic cgs of lay piano are made of the best and . . . 
it thc font part of ticistulae it is practically lost illust sinorous. wuxitt, and are made lollow, as indi 
is its effect pot. : :tudience. 'Ettu clief clict of catedly fig. 9. . . . . . . . . . . . . . . . . 
this part of any invention is ty increas: the titless They are vided witl it seat, it, and valve in 
of the sould placc. . . . . . . . . . . . . . . . . . . . 

nake the legs if the piano lollow. I also re- These valves, N, of which there unity be luauy, va 
vide openings tiercia wlicinity lie closed at leasure iuusly arraged to fit upon collesponditag seats, are . . 
by suitable valves. All the ordinary and last ap-operatelly connections, tot represented, by ineans of 
iruved appliances may be used for preventing the es- it redal evivalently liced to lie acted on by the pers. 
cine of sound through the fiewo, saic is glass-cas- firine. 
ters, or the like. 

ty invention does not revent t lie citly triat if 
lmost of tie is provements known in liatios, litt hat 
alonizes thei''witt, and contriliut's to the grid ('feet 
of cinct. 

I live live exiliticit t it tilts its under ty 
soldilig-board should cxcidi?early pattllel with t tic 
grin of the lion, utt slightly inclincl. f iid that 
by varying the relative lept and tisick: it'ss (a tie 
scvctal ribs, I ?ail vary the qualities of the sittitt 
withill consideralle linits.. 'Tic rilus should always 
be deeper in the liddle and tapering toward each end, 
as indicated it figs. 3 and 7, and the sound will, witti 
collstruction of the sounding-loitrd, as herciere 
sented, be higlly clear and purc. Sylacing tierius 
thore nearly l;tallel with the gria uf the lioard, and 
lilaking tilict narrower and deeper, l citta iiiake the 
tulic leculiarly brilliant, and lay making the ribs 
tlicker aid less deep, and placing tican it little more 
collique th:til hers 'up'sented, cit n give, in so tae 
mcasure, a contrify cflict, and inake the tune less 
billiant and orc inclfow. 
By proper attentioit to 1 licse ruits :til it iodits 

tle' claracter of nity liaios to suit the uses fir willic 
tticy are more articularly in teaded, or lic titstes of 
the purchascis. . 

Suinc arts u? lay it ventiui, iiily in plied with 
success it squate, pigit, aid it this several vari:- 
ties of fianos, and tie uplifi'itions necessary to 
adapt these to cact furn will x liviotts. 

i cai itake the botto: of my hollow legs either 
eitirly losed or patially open. have represented 
tle castruction which refer, it willich the bottona 
is critiatiently open, aid is provided witt casters 
which turt with great freedom. . . . . . 

is not confiric lyself to the precise fura of tie. 
severtl details. - . . . 

The l;t is 13, it the fiti.e. 3, furi, in coulection. 
witl the rods I), a spreaies of strengthening frame, 
alaiogous to the tiss-work of bridges, and I propose 
to einlay variutts Iodifications of the forms and pro 
puitious of these parts, which I desiguate generally as 
trussing. ... . 

iii:ve thus {u said truthing of two featutes wiel 
. I consider intertaint, though some portion of the 
beliefit of tuy invention may is utilized without any . . . 
other single feat (lit. In otlier words, althougl (pre 
fert use ail my in provements and coinuinations, I do 
not limit myself tuereto. 

Tlic features reinaiting to be describ:d are the cruss 
bars l'i tie cast-iron time, and the seculud or snil 
solidiig-bird i'. - 
The cross-l;ars 3' are cast it (the with the naiti 

frame , and with the longituditlallas B, aid serve 
to stific. lotl, aid articulariy to de?ed the latter 
against buckling or beiling toward one side or the 
utter. 

Tlic second sountling-ruard I hats its ribs, , corres 
x -iding it for and arragements to the ribs A" on 

thic upper or main Rottiding-buard A, but in an in letering to the di:twig- verted inosition. 
A is the soil inding-board; The ribs litre of the upper fucc of the lower 
l, the stout friac: if it (or steel it which it is soundiig-trust, which rests oil screws which press it 

suppoiud; iiid it firmly intu a retate it the tower edge of the cas C, the external case. ing C. 
The ribs on lic under side of the sutaciding-board clini is filluws : 

Aare larked A. . Tlic series of Rurallel ribs A, ui tie whole 
The arms exteristing down frin the fraine B are lower surfuco of the sounding-bo:rd, and standing 

inittked 3. uca's gut':llel to tie grait of tic wood terein, its The ordinary suit bars which serve as strats to re- and fir the purposes specified. 
sist.: cruslii is stia iii, at titkett 1, ... iid exteiid 2. it: cunnection witi ti" : 'sove . . . truss-cuds D, 
across tie fraine in a directful: A t-arly or cxactly par:- the tigid fiaaie-work it, it ai, izd rei.ives to eact 

} 
le witi the sting - other and to the piano-stritigs, ...a sp. i?i. . . 
The telusion due to the stiugs cirg exerted in a 3. The U-staped irons unitiag : . . kgs, c. ..., and 
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sounding-board, and its coincctions, and holding the sented, and reflecting the Rotand backward and upward, 
sounding-board ractically isolated from the case, as as specified. 
specified. . The soutding-board I P, arranged, as repre 

4. The screws h, pressing against tlue front edge sented, near the lower edge of the casig (, in con 
of the sounding-board to graduate and insure a nection with the inclined front-board G, as set forth. 
sufficiently firm pressure thereon, audi arranged, as It festimony whereof, I have hereunto set my name 
shown, relatively to the inclined front board G, as spc- in the resence of two subscribing witnesses. 
cified. OF BUL. 

5. The valves N, arranged as represented, to cun- Witnesses; 
trol apertures in the hollow legs of a piano. TEIox As D. STETsus, 

fi. The inclined front-board G, arranged as repre- C. C. Irvivor. 

St 


