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OLE BULL, OF NEW YORK, N.

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

IMPROVEMENT IN PIANOS.

The Bcheduls referred to in thess Letters Patent and making part of the same.

———————ee e

To all swehom it may concern : i

. Be it known that I, Oug BuLr, professional musi-
cian of Valestrand, near Bergen, Norway, residing a
large part of tlie time in the city, county, and State
of New York, bave invented certain new and useful
Improvementsin 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 snccess-
fully put my invention in practice.

I will proceed to describe the nevel features of my
piano, witli 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.

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

Tigure 4 is a corresponding section through sumne
of the parts nearer the front. )

These last two figures are on a much larger scale
than either of the preceding.

Figure 3 is a vertical scction through the ivon frame

-oit & sinaller seale.

Figure 6 is a transverse section through the case,
including also the sounding-boards and frame.

Figure 7 is a longitudinal section through the en-
tire sounding-board.

Ligure 8 is a section through the bridge and the ad-

Jjaceut part of the sounding-board on a larger scale.

Figure 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 any suitable coustruction.

I will assume that it is & grand piano of the best con--

struction.

I strengthen the iron frame on which the strings
. are gtretched by deep narrow bars, extending in the
direction of thestrings. These Lurs are exposad to a
strain of compression, and, being below the level of
the strings, the tendency of the strain of the strings
is to el the fiame upward.  To prevent this, I ap-
ply truss-rods, of iron or steel, with turn-buckles, to
allow the rods to be tiglitened.  These rods press an-
der ass, extending downward from the before-de-
seribed narrew bars, and Lset them tight before tight-
cuing the strings. ‘The frame is furtherore strength-
ened by eross-bars. . :

By this arrangement of the frame Lavoid any in-
terferivg with' the continuity of the souuding-board
by necessitating any hole or Loles therein,

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

I glue, on the under side of the sounding-board, riba
or strevgtbening strips of wood, which are of little
Lreadth, but of greater depth. The depth is greatest
in the widdle, and decreases toward each end, In-
stead of gluiug these transversely, or directly across
the grain of the wood in the sounding-board, 1 place -
them very nearly longitudinally or paratiel to the gria,
but I put them a little oblique. I esteem this matter
onc of great importauce to the suceess of the invea-.
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 strengtbening ribs; tlat is
to say, if' a series of lines is drawn along- the surface
of the sounding-board, corresponding to the grain
thereof, the abliquity of the ribs is suel that tie front
cud of ouc rib ‘touches or slightly crosses the line
whicl: is touched or slightly crossed Dy the back end
of the adjoining 1ib. 1 have miven much attention to
this subject, and estechs this the preferable degree of
oblignity; but it may be made a little greater or a
little lesser without materially interfering with the puri-
ty of the tone.

Tlis coustructiou of the sounding-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
irnprovements—a graud piano, of excellent workman-
ship and inaterials—has considerably improved during
thie few months which it has been: tuved and inuse. At
each examinatiou it as heen foaud to excel its pre-
vious coudition, -I ascribe this result, in part at least,
to the peculiar construction of the gounding-bourds.

I have devised peealiar mears for isolating the
soupding-board and frame from the external case of
the instruament. I can bolt or otherwise fasten the
pauts togetber directly or through the medium of glass
or other material of good sonorous qualities, in addi-
tion to my mode of mounting, if I please; but I Lave
siiceeeded hest by entively disconnecting or isolating
the frune from the case, by boltiug betis fimly upon
a U-shaped iron, which is, in turn, Jivibly mounted
upan the legs. 1 nake two soch counections at the
rear, aid these are the only uuions butween the fiame
aod the case, except at the front. The sounding-
hoard is supported upon an iron {rame at a proper dis-
tance below the strings. .

The unity of structare of the sounding-board, and
the abseuce nos only of any heles or interruptions
from snch cause, but also of any cross-ghied or cross-
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connected parts, as also of any screws or analogous
foreign parts to interfere with its vibeation, gives an
eficet not before produaced in this class of instraments.

1 press the somuding-board back firmly, so as to
ariutain @ very solid bearing, by the aid of screws
distributed t short intervals alonz the frout of the
sounding-board. - I make the bridges hollow. I ean
secure them to the sounding-board cithier by ghuiug
or simply sinking them to a slight depth inteo the mna-
terial of thie sounding-omd, 1 prefer the latter con-
struction, believing that any part glued across the
grain of the sounding-board is liable to fntorfire with
the effect. - The hollow stiuctare of the Lridge gives
au jnereased sonorous character to the instrument, It
sounds louder as well as purer. .

At the front of the soundisg-board 1 monut a series
of posts, inclined forward, aad a Loand similarly in-
clined. The principal object of this is to cause the
svand to be reflected or veverlwrated upward, aod to
prevent it fivin traversing too tinch forward inte the
action., :

I attach much importance to this feature of the
favention. 'I'consider that much of the sound whicl
travels forward into the action and iute the recesses
in the front part of the instiument is practicaily lost
i its effect apou an andicuce. “The cliiet effict of
this part of 1y invention is to increase the lomlness
of the sound, : :

Imake the legs of the piane hollow. T also o=
vide openings thercin which may be elused at pleasure

Ly suitable valves, Al the ordinary and 1uost ap--

Froved appliauces may be used for preventing the es-
cape of soumd thruwgh the floor, sueh. as’ ghiss-cas-
ters, or the like. . .

Aly invention does’ not prevent the crplovment of
most of the fmprovements known in pianos, but har-
monizes thevewith, amd contriliites o the good effect
: of cach. :

T T bave above explained that tie sibs under my
sonnding-boand should extend mearly pallel with the
grin of the hoard, Lut slightly inclined.  f fiud that
by varying the relative depth and thickuess of the
several 1ibs, L can vary the qualities of the sound

within consideralle limits,. "Llic ribs should always |

be deeper in the widdie and tapreriug toward each end,
as fndicated fu figs. 3 and 7, and the sound will, with
coustruction of the sounding-lward, as here repre-
gented, be highly clear and pure. By placing theribs
wore nearly parallel with the grain of the hoard, and
making thet narrower and deeper, 1 e make the
tone peenliuly brillunt, and by making the ribs
thieker and less deep, and placiing them a litde maore
oblique than hero reprvsented, I e give, in sowe

measure, a contrafy effict, and make the tone less -

builliant and wore meliow. )

By proper attention to. these poitts § e modity
the-character of my pinnos to suiv the nses for which
they are more particukaly intended, or the tastes of
the purchasens. . i

Some parts of wy iuvention way he applied with
suecesd i squate, npright, and @l the several varic-
ties of )aanos, and the moditications necessary to
adapt these to cach fona will be obivions,

Referring to the diawing— :

A s the sounding-boird ;

B, the steut frame of jroun or steel in which it is
supporied ; and

¢, the exterual case.

The 1ibs on the wider side of the sonading-board
A are marked A% .

‘The arms extending down from the frame B are
warked B3 :

The ordinary stoti Lais which serve as strits (o re-
it crushing strain, are marked 13, and extend
across the fiaue ina ditceton wearly o exactly parat-
lel with the string, |

The teusion due to the striugs Leing exerted in o

'1119,172-. L

-

plane considerably above the plane of- the frame B
and bars or strats B, there is a tendency of the en-
tive ftame B to cnil upward, that is, to rise at the
front and rear and to sink in the middle. But I coun-
teract this strain effectually by tension-rods, or truss-
rods, D, arranged as represcoted. : e

Tlie strain un these rods D tends to curl the frame
downward at the frort and hack, and upward in the

that the tendencies to cutl the fiame in opposite di-
rections counterbalaiiee ¢ach other. RS
The inclined posts, under and near the frout of niy.
sotnding-board, are represented by E. :
The correspoucing board is marked G. T
The screws, whiclt press heavily against the front of = =
the sounding board, are marked h. HEE
The hollow Dridge, sauk slightly in the sounding-
board A, is marked e, o I
1 connect the franic B by the aid of arms. B, to one

portion of the fiame G to the otber arm of the same
fron.” Lot the lower portion ~or bend of this iron I
to the top of the back leg Al R

cated Ly fig, 9, : - c : P

They are provided with «© seat, 'm, and valve in
Place. e e

These valvesy Ny of which there may be mwauy, va- 0
rivusly awrranged to fic upon cortespondiug seats, are
aperated by connections, tot represented, by means of
a pedal conveaiently placed to le acted on by:the per..
former. . :

most setorous-woal, and are made hollow, as finli-

is permanertly open, and is provided ‘with custers”
which tiwon with great freedom. ~ - L

1 de not confine myself to the precize furas of the
several details. o : ’ IR

The bars I, in the fizune. B, forin, in couneetion.
witls the rods D, a spedies of strenglhiening frame, |
ativgons to the timss-work of hridges, and I propose
{o employ vatipus maditications of the forms and pro-
pottions of these parts, which T desiguate generally as -
trassing, o : . .

I have thus fu said nothing of two featutes which®
I consider important, thougls sonie portion of the
beunefit of my invéntion may be ebtained without any- -
other single featni.  In other words, althougl [ pre-
fer ta nxe ail my improvements and combinations, 1 do
uct Hmit myself tbereto. : :

Tlic features veingining to be deseribed are the cross
bars B*in the cast-iron ftume, and the second or gnl-
sounding-board 1, " )

The cross-bars B' are cast in one with the main
frame 33, and with ‘the Jongitudinal bars B, aad serve
to stifiea both, and particulariy to defend the latter
against huckling or bemding toward one side or the
other.,

The =ceond sounding-board I’ has its ribs, 1, corres-
pouding in forue and arrangements to the ribs A’ on
the upper or main ronnding-board A, but in an in-
verted position. . -

Che ribs I are onthe upper face of the lower
sounditg-toard, which rests on serews which press it
up fnrly into o rebate i the Rwer eilge of the cas-
ing C.

1 eliim s follows s

i, The reries of paratlel 1ibs A%, on the whole
lower surface of the sounding-board, and standing
uearly patallel to the grain of the wood “therein, as
and for the purposes spuoecified.

2. T conuection with the riove ¢ trnss-vods D,
the vigid fiameework I¥, wvaicnd reistively to each
other and to the piano-stiiugs, '3 sp ifie.L,

3. The U-sbaped irons nviting 11 legs, € .3, and

middle. I so proportion the teusion of the strings

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

Al the legs of my piane are made of the best and -

1 can make the bottom of m\ hollow legs mdler . ‘
entirely glosed or partialty apen. [ have represented
the coustrnction which I prefer, in wlich the bottom®: .
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sounding-board, and its corncetions, and boldiny the-

sounding-board practically isolated from the ease, s
specified. ‘
4. 'The screws h I, pressing against the front edge
of the sounding-beard to graduate and fnsure a
“sufticiently firm pressure therecon, aud arranged, as
. shown, relatively to the inclined frout board G, asxpe-
cified.
5. The valves N, arranged as represented, to con-
trol apertures in-the hollow legs of a piano.
6. The inclined front-board G, arranged as repre-

sented, and reflecting the sound backward and upward,
as specified.

- % The pounding-board I' P, arranged, as repre-
sented, near the lower edge of the casing C, in con-
uection with the inclived front-board G, as set forth.

. In estimony whereof, I have hiereunto set my name
in the presence of two subscribing witnesses.
OLE BULL.

Witnesses

l N TaOoMAS D. STETSOYN,

C. C. laviNar.



