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UNITED STATES PATENT OFFICE.

ROBERT S. BOWEN, OF BOSTON, MASSACHUSETTS, ASSIG\TOR TO TIIE
CIIICKERING & SONS, OF NEW YORK, N. Y.

~ PIANO.

SPECIFICATION forming part of Letters Patent No. 598,693, dated February 8, 1898,
| Application filed September 13, 1897, merial No, 651,399, (No model.)

To all whom it may concern:

Be 1t known that I, ROBERT S. BOWEN, a
citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain new and
usetful Improvements in Pianos, of which the
following is a specification, reference being

had therein to the accompanying drawings.

The chief aim or object of the 1nve11t1011 1S
to meet the demand which exists in the mar-
ket for a small grand piano. In working to
attain this aim or object I have sought to re-
duce the number of square feet of floor-space
to be occupied by an instrument and also
sought to give to the widest portion of the in-
Strument a minimum of width in order that
the casing of the instrument—that is to say,

the most prominent or extreme outer portion

- thereof—shall project to a minimum extent

20

from the wall-line of the room containing the

instrument when the instrument is placed
against the wall. Other aims or objects
thereof are to improve the construction and

~arrangement of the parts of a piano.
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The invention relates more particularly 130
the string-support or plate, the strings which
are applied thereto, the agraffes, and the
key-levers; and it (301181813‘5 in an 1mp1'*0ved
construction and arrangement whereby I am

enabled to reduce the proportions and dimen-

sions of the plate and thereby reduce the pro-
portions and dimensions of the casing as
well ag maintain the length or width of the
projecting portion of the instrument at the
minimum, and thus am enabled to effectuate
the first-mentioned aim or object aforesaid.

One feature of the invention, as hereinafter
set forth, 1s designed with the purpose in
view of famhta‘umﬂ* the making of the plate
and reducing the e-ost thereof. Other fea-
tures are designed to improve the character
and quality of the instrument.

The invention will be deseribed first with
reference to the accompanying drawings,
wherein I have illustrated the best embodi-
ment thereof which I have yet contrived, af-
ter which the distinguishing characteristics
of the invention will be par t.1culmly pointed
out, and distinctly defined in the claims at
the close of this specification.

I‘lnme of the drawings is a view in plan

‘the various strings or wires.

of certain portions of the casing of a piano
and a plate containing the said embodiment
of the invention and indicates by a sectional
representation a portion of a wall against
which the piano is placed. Kig. 21is a view
in vertical section on the line 2 2 of Ifig. 1
looking toward the right. Ifig. 8is a view
in vertical section chiefly intended to illus-
trate the piano-action. Fig. 41is a view in
plan on the order of a diagram intended to
illustrate the relations, &c., of the hammers
and key-levers.

1 designates various portions of the casing
of a piano. Within this casing is placed the
plate 2. To this plate are applied 1n practice
For the sake
of securing greater clearness the most of these
latter have been omitted from the drawings,
inasmuch as the manner of applying them
will be obvious to those who are skilled in
the art.

The usual arrangement of the Stlmﬂs or
wires of a grand piano is in four groups.
Three of t-hese oroups of strings or wires—

namely, those which correspond with the
groups which in the drawings are designated
é,a,and 6 in Fig. 1—extend usuallyflom front
to rear in one plane, as in the case of those
illustrated, while the fourth group of strings
or wires, it corresponding with the group
which is designated 3 in Fig. 1, is arranged
in a diff
erg, this group crossing the direction of the
others more or less obliquely—that is to say,
beingoverstrung. This grouplast mentioned
comprises the bass strings.

An advantage incident to having the bass
strings overstrung is the fact that it enables
the strings of the remaining three groups to
be spread or distributed more widelyover the
bridge 7, thereby giving freer tone. The
overstringing of the bass strings is adopted
or resorted to for the purpose of enabling the
bridge therefor, the latter corresponding with
the bridge which 18 designated S in the draw-
ings, it fitting within the opening 9 of the
plate, tc be brought or located nearer to the
center of the soundmﬂ-bom d than it would
be 1f the bass strings were not obhquely dis-
posed and overstrung.

Near the front end of the plate of a ﬂ*mnd
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by being loaded
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plano, as illustrated herein in the case of the

plate 2, are located the agraffes for the bass.

Strmns such agraffes bemn*desw*nated here-
in 10 the tuning-pins for the said strings,

such tu 1111]'3‘-[)1118 being designated herein 11
‘es for the remaining strings, Such
'wmjfes being designated herein 12, and the
tunmcr-pms for the sald remaining strings,
these last-mentioned tuning-pins belnﬂ' des-
ignated herein 13. Oustomaml; the plate is
so constructed and the strings are so applied
thereto and disposed ther‘eon as to locate the
striking-points of all the strings in the four
groups 1n one straight line extenchnﬂ aCTOSS
the front portion of the piano and pm'allel
with the front end of the piano—that is to
say, the keyboard end.

As is well-known, the respective strings of
a piano vary in lenﬂ‘th those of the hln*hest
pitch being the Shortest while the Ienﬂ‘th in-
creases as the pitch lower‘s except that the
very lowest or gravest are redueed 1n length
As is well known also, the
Strlklng -point of each string is at a pomt in
1ts length that is propmtlomﬂ to 1ts length,
such point varying from a position at about
one-fitteenth in the case of the treble to a po-
sition at one-seventh in the case of the bass.
It follows from the variation in the positions
of the striking-pointson the strings that when
all the striking-points are kept in one straight
line that 1s continuous across the piano from
one side thereof to the other the agraffes must
occupy positions at various d1stanees to the
front of such straight line of striking-points—
that is to say, the lme of agraffes must curve
or incline away from the line of striking-
points 1n proceeding from the treble end £0
the bass end. In point of fact, the line of
agraffes does project to a eonmdemble extent

in the usual grand piano to the front of the

line of str 11{1110'—130111‘53 at the portion thereof
to which the bass strings are applied. It will
be borne in mind that in addition the tuning-
pins are located to the front of the am*affes
When the group of bass strings is eaused to
occupy an oblique position, th1s position of

sald strings requires some of the agraffes for

~such strings to be located farther ont to one

side than the end of the line of striking-points
and also requires the corresponding tumnﬂ-
pins to be located out farther to the same b1de
than the end of the series of agraf
causing a lateral projection of the series of
aﬁ*mﬁes and a still farther lateral projection
of the series of tuning-pins for the bass strings
beyond the end of the line of the Stl‘lklﬂﬂ’-
points. Moreover, this oblique position of
the bass strings HGGGSSIttheb in addition a
wider spaemg apar*t of the agraffes therefor
in a piano in which the Stl‘lkll]ﬂ‘ -points on the
strings are kept in a straight lme across the

piano, inasmuch as the ﬂreater the extent to

which the strmﬂs are 1nelmed with relation
totheline of agraffes the closer will the strin os
be brought to each other' in other WOI"dS

tes extends at right an-

When the line of agra

es, thereby

gles across the group of bass strings the latter
will be spaced at a distance apart correspond-
ing with the spacing of the agraffes through-
out the whole length of the parallel portions
of the strings. The greater the angle at which
the line of agraffes Crosses the group of strings
the closer together will the parallel portmns
of the strings become, assuming the spacing
of the aﬁra,ﬂ?es to remain as at first. Ilence
when the bass strings are given an inclined
or obligue position it has been found neces-
sary to space apart the agraffes, &c., more
widely than before in order to separate the
strings to the extent which is required for the
attainment of the best results. The greater

the obiiquity of the bass strings with refer-

ence to the other strings the greater has had
to be the increase in the length of the line of
striking-points.

From the foregoing it will be perceived that
the proportions ::md dimensions of the front
portion of the plate of a grand piano having
the striking-points of the strings disposed in
a straight line across the same are increased
by overstringing the bass strings, that the di-
mensions of the eorrespondm part of the
case are likewise increased, and that the in-
crease 1s proportionate to the obliquity of the
bass strings, this following in part from the
fact that the strings require to be spaced
apart more widely than before on the line of
striking-points and also in part from the fact
that the oblique position of the wires compels
the line of agraffes to be extended past the
end of the line of striking-points and the se-
ries of tuning-pins to be extended past the
end of the series of agraffes.

In carrying my mvention into effect I de-
part from the established principle of main-

taining the striking-points of the wiresin one

line across the piano. I overstring one group
of strings, as 3, relatively to the remainder,

but I dispose the striking-points of these over-

strung strings 3 in a line, as indicated by the
dotted line at 14, Fig. 1, which is inclined at
an angle to the line, as 15, Fig. 1, in which
the striking-points of the remaining strings
are arranged. In order to effectuate this, I
arrange the piano-action so that the ham-
mers 24 24 pertaining to the overstrung
strings shall strike the latter at points located
along a line which is disposed at an angle to
the line of striking-points of the remaining
strings—that is to say, the line passing
through the points onthelatter wires on which
the hammers 24 24 thereof strike the same.
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This angle is approximately a right angle. T

also arrange the line or series of agraffes 10

pertaining to the overstrung strings 3 in a po-
sition ata corresponding inclination or angle
relatively to the line or series of agraffes 12
pertaining to the remaining strings 4, 5, and
0, the said line or series of aora{fes 10 bemn'
dlsposed approximately at 1*10'11’( angles across
the group of strings 3, and I arrange the tun-
ing-pins 11 for Such overstruag Wires 3 in a
correspondingly - inclined series—that is to
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say, abt an angle to the series of tuning-pins

pertaining to the strings 4, 5, and 6 and also
approximately at right an 0‘16& to the group of
strings 3. Ther ebbelmnthe Stukm g-points
of the strings 3 in a line which crosses the
oroup eomposed of such strings appm*{l—
mately at right angles.

Fig. 3 of the dmwmgs shows an action of
usual character interposed between the key-
lever 150 and the corresponding hammer 24.
Inasmuch as any suitable or approved form

of action may be employed and as the action-

18 not involved directly in my presentinven-
tion no specific deseription thereof is re-
quired herein. Fig. 4 shows, diagrammatic-
ally, the arrangement, relations, &ec., of the

various key-levers, hammers, &ec., only cer-

tain thereof being shown in full lines, the
greater part of the key-levers being omitted
forthe sake of clearness and simplicity, while
with the same end in view the greater pavt
of the hammers are indicated by dotted lines.

From the foregoing -flow various advan-
tages of practical importance. Thus the
strings are spaced at the requisite distances
apart with a minimum separation of the
agraifes 10, &e., from one another, which en-
ables the line or series of said agraffes to be
reduced to the minimum length. This fol-
lows from the fact that a line crossing the
group of strings 3 at orapproximately ::'Ltl 1ght
&nﬂ‘les measures less in length than any 11116

- crossing such group at a gr eatel obliquity or

35
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111(31111&131011 and the fmther tact that the di-
visions of the former line.produced by the
intersections of the strings are less in length
proportionately than those into which the ob-
lique line is divided. The position of the
line of agraffes 10, appr 0X1mately at right
angles to the @ group of strings o, as an mcldent
to perml‘utmn* the length of such line to be
reduced, permits the tr ansverse length of the
front end of the plate or s'tunﬂ'-suppmt to be
reduced correspondingly beyond what would
be possible otherwise with an obliquely-dis-
posed group of strings, thereby allowing a
corresponding reduction to be made in the

transverse length of that portion of the casing

which comes next 1n the rear of the keyboard
This lessens the extent to which the key-
board end of the instrument projects from

the wall-line of the room in which the instru-
‘ment 1s piaced.

In addition it permits the
overstrung strings 3 to be swung around into

a more ﬂleatly 111(311116(:1 or 0b11que position
with relation to the strings 4, 5, and 6 than
would be advantageous “ordinar ily. With

nmy invention apphed this may be effected
~without adding to the length of the front end

of the plate or stl 1110-51113130113 whereas under
the preéxisting construction and arrange-
ment the said length would be inereased to
an undesirable eatent 1 am thereby en-
abled to locate bridge S in a most central
position relatively Lo the sounding-board,
which is a highly-important advantawe The

~ increased obliquity of the overstrung sty ings,

plication or diiii

1moreover, enables the rear portion of the in-
strument to be reduced in dimensions trans-
versely, while the length of the instrument
from front to rear at the treble end of the
keyboard 1s greatly reduced.

In carrying the foregoing portion of the in-
vention into effect I form the respective key-
levers 150 of the series pertaining to the over-
strung strings of progressively - increasing
lengths, beginning at the higher-pitched end
of the series of strings 3 and proceeding to-

ward the lowest or gravest strings, (see par-

ticularly Ifig. 1,) thereby enabling the rear
ends of such key-levers to be located adjacent
the inclined line of striking-points. To en-
able the said key-levers 150 to coact properly
with hammers, &e., of usual character, Iform
certain thereof with bends at 151 and 152,
which locate the rear ends of the respective
levers in proper position relative to the cor-
responding strings. This obviates any com-

adjacent par ts.

The stiffening and strengthening of the
form of plate which is sh_own in the dr awings
presents some difficulties, this being the case
1n particular in the portion thereof which has
the strut 17 applied thereto, since the under-
lying portion 19, in which opening 9 for bridge
3 18 formed, cannot have a strut such as that
designated 17 castintegral therewith, and yet
the character and direction of the calculated
strains necessitate the employment of a strut
corresponding with that mentioned. The
overstrung wires 3 pass between the strut 17
and the said web 19. The undertaking to

cast such strut integral with the other por-

tions of the plate, while leaving it discon-
nected save at its ends, is expensive, tedious,
and accompanied by failures. Iform thesaid
strut as a separate and detachable piece,
shaped to leave a suitable space between it

‘and the surface of web 19 and attach its ex-

tremities to the integral struts 16 16 by
bolts 18.

90 are the hitch- -pins for the rear ends of
the treble strings, and 21 are those for the

| rear ends of the bass strings.

I claim as my invention—
1. The combination with the string-support
or plate having the strings applied thereto

with one portion overstrung with relation to

the remainder, of the piano-action havingthe
hammers thereof arranged to strike the.over-
strung strings at points located along a line
Wthh 1S d1spose(1 at an angle to the 11ne of
striking-points of the remaining strings, and
approximately at right ann*les across the

culty with the hammers and
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oroup of overstrung,strings, substantially as -

described.

2. The improved string-support or plate
having the strings applied thereto with one
p01t1011 overstrung with relation to the re-

mainder, and havmﬂ‘ the agraffes of such over-
strung strings d1qposed In a line or series at

- an angle to the line of agraiffes of the remain-
ing Stl Ings, and a;pproum‘ttdy at rightangles

130




1O

to the group of overstrung strings, substan-
tially as deseribed.

3. The i improved piano having one portion
of the strings thereof overstrung with rela-

tion to the remainder, also havinﬂ* the agrafies
of the overstrung stri ings dlsposed in a lme or
series at an anole to the line of agraffes of

the remaining strmﬂs and apprommately af
right; annles to the group of overstrung
strings, and also having in connection With
the overstrung strings a series of key-levers
progressively increasing in length, and also
bent, substantially as described.

4 | 598,693

4. The improved string-support or plate
having the web 19, strings applied to suit-
able supports on the string-support or plate,
and the separate and removable strut 17 se-

cured at 1ts ends and overlying the said web

and the overstrung portion or group of strings,
substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

ROBERT S. BOWEN.

Witnesses:
CHAS. F. RANDALL,
WM., A. MACLEOD.
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