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1o all whom it may concern:

Be it known thatI, EDWARD N. CUMMINGS,
2 citizen of the United States, residing at
Liynn, in the county of Essex and Common-
wealth of Massachusetts, have invented cer-

‘tain new and useful Improvements in Planos,

- of which the following is a full specification.
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The object of my invention is to so con-
struct the piano-plate and adjacent parts as
to secure the greatest possible freedom from
liability to get out of tune when once prop-
erly adjusted in this regard.

In pianos as commonly constructed the
strings are held at one end to the metal plate

and at the other to tuning-pins driven into a

wooaen pin-block separate from the plate, the
pin-bloek being secured to the frame orskele-
ton independently of the plate. There are

various ways of doing this:; but ordinarily

when a full plate is used the plate covers the
pin-block, holes being drilled through the

plate considerably larger than the pins to al-
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low the same to enter the block underneath
without bearing against the plate. On this
account the distance from the point of at-
tachment of the string to the pin to the point
where the pin enters the pin-block is neces-
sarily considerable, being rather more than
the thickness of the plate. There is thus a
great amount of leverage for the pin tospring
and pry on the pin-block. Thetension of the
strings between one end of the plate and the
separate pin-block at the other end amounts
to about fifteen tons, and it is obvious that
the slightest movement of the parts, whether
by the springing of the plate itself or of the
pin-bloek, or by the turning of one of the pins
therein, would seriously affect the tune of the
piano. The wooden pin-block, moreover, is
constantly liable to shrinkage or warping or
swelling, due to changes of weather orclimate.

In my improved piano I decrease to a mini-
mum the tendency of the instrument to get
out of tune in two ways, first, by the construc-
tion of the plate and pin-block in one piece
and the peculiar arrangement and construc-
tion of plate-supporting frame and stays,

whereby all springing of the plate itself or of
‘the plate with reference to the pin-block is

entirely prevented, and, second, by the ar-

- — ———

are so {irmly held that they cannot be acci-
dentally turned.

Of the accompanying drawings, which rep-
resent my improvement as applied to an up-
right piano, Figure 1 shows in front eleva-
tion a diagram of the plate, showing the ar-
rangement of strings, stay-bolts, &e. Tig. 2
18 & rear perspective view of the skeleton or
frame supporting the plate. Fig. 8 is a sec-
tlonal elevation on a larger scale through the
plate sounding-board and frame from top to
bottom, and Tig. 4 is an enlarged plan view
showing the arrangement of the tuning-pins
n the pin-block.

In myimproved instrument I do away with

a separate pin-block and employ a full metal
plate A, having the bridge o’ and the pin-
block A’ integral therewith. The pin-block
A’ is provided with holes at the proper places
to receive bushings T, of wood or any other
suitable material, within which bushings the
tuning-pins P are tightly held. The bush-
ings are made, preferably, by first plugeing
the holes through the pin-block with the wood
or other material and then boring out the plug
1tself for the reception of the pin. DBy this
construction the plug forming the bushing,
being larger than the hole, is condensed in

being driven into the pin-block, especially if

wood 18 used for the bushing and the hole
bored through the bushing is preferably
smaller than the pin, so that when the pin,
which is preferably provided with a fine
serew-thread, 1s driven into the bushing it is
very firmly held therein. The pin-block A’
is rearwardly beveled on its upper side from
the bridge down, asshown in TFig. 3, and each
string G being held atone end to the plate in
any suitable manner, as by the pin 7, is car-
ried therefrom, first over a bridge d on the
sounding-board, as hereinafter deseribed, and
then over the bridge o’ directly to the tun-
ing-pin P. By this construction the press-
ure-bar with its bolts, whichis ordinarily used
between the bridge ¢’ and the tuning-pin, is
entirely done away with. In this way Ivery
much reduce the liability of the string to
break, since when a pressure-bar is used the
strain on the string when tuning is not
cqually distributed through the string, but is

rangement of the tuning-pins, whereby they | greatest hetween the brid ge and the tuning-
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pin, since the string is deflected under the
bar. By bevelingthe pin-block, as described,
the string bending dowunward at the bridge is
held sufficiently firm without any pressure-
bar, and passing directly to the pin the strain
is equally distributed through the entire
length of the string. Turthermore, by hav-
ing the pin enter the pin-block firmly at the
surface of the plate, as shown, I am enabled
to attach the string thereto at a point very
near the pin-block, which, as above described,
cannot be accomplished in the old arrange-
ment, where the plate has to be drilled
through before reaching the pin-block, and 1
thus get very little leverage on the pin that
would tend to loosen the same.

I preferably bore the hole for the pin P

“diagonally through the bushing, as shown

in Tig. 5, the pins themselves being more
nearly perpendicular to the surface of the
pin-block than the bushings. DBy this ar-
rangement the pins, being driven so hard
into the bushings, cannot turn therein, being
as firm as though held in iron, and, moreover,
the bushings, beingineclined at an angleto the
pin, cannot by the tension of the strings be
turned in the pin-block. As an additional
safety deviee to insure against the turning

of the bushings, I preferably employ a spline

t, which is driven into a groove made before
the bushing is inserted along the hole in the
pin-block and so arranged as to lie partly in
the material of the bushing, as clearly shown
in Fig. 4, and partly in the pin-block metal.
The pins being entirely supported by wood
the tone of the strings is entirvely free from
metallic contact. The holes for the bushings
T are not bored entirely through the pin-
block, so as to avoid any possibility of the

Dbushings being driven through the pin-block

when the pinsaredriven in. Beyondthe bush-

ing, however, the pin-block is bored out, as

at ¢/, somewhat larger than the pin itself for
the reception of the projecting tip of the pin.
By this method of inserting the pins in the
pin-block so firm a bearing for the pins is in-
sured that I am enabled to employ & much
thinner and lighter nin-block than ordinarily,
by which there is considerable saving of ma-
terial both in the plate itself and in the
shorter ping required. Moreover, by having
a thin pin-block there 1s much less risk in
casting, since alarge comparatively thin plate
is quite liable to break in cooling if some
parts are very much thicker than others by
reason of the unequal shrinkage.

The plate in an upright piano is usually

.supported upon a skeleton or frame, the bars

or standards of which run vertically from top
to bottom. With such a frame it is difficult
to employ stay-bolts to fasten the plate to the
frame at points where they are most required.
I employ a frame (see Figs. 2and 3) in which

the timbers ¢’ C* C* C* run horizontally and

are placed at any point whereby the stay-
bolts I’ may be placed at the most favorable

points to firmly support the plate. The plate !
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is secured to the frame,as shown in 1ig. 5, by
bolts T serewing-into the top and hottom tim-
bers of the frame, while at any desired inter-
mediate pointg stay-bolts 17, having prefer-
ably two nuts 74 embracing said plate, as
shown, serew into the intermediate horizontal
beams C" C* CF C~, o

The sounding-hoard D, with its strengthen-
ing-ribs d’, is secured to the frame inthe man-
ner shown in Tig. 3, ¢ being pieces 1nter-
posed between the sounding-board and plate.
The sounding-board is bored ouf, as at %
with holes considerably larger than the stay-
Dolts wherever said bolts pass through it, in
order not to be in contact therewith.

d are bridges on the sounding-board, over
which the strings run near the bottom thereof,
the strings being arranged to run, in the usual
manner, from the pin-block A’ to the raised
ridges A® Fig. 1.

The plate A isprovided at top and bottom
with flanges a. _

I T are truss-bolts, each consisting of two
parts having flaring heads e, countersunk

into the flanges ¢ of the plate, the said bolts

passing through holes in the top and bottom
nieces C and C*and over the beams €7 O 7
() in the manner shown in Figs. 2 and 3, the
two parts forming each pair being provided
with serew-threads at their ends and coupled
together by right and left handed couplings
B/, so that any desired strain may be applied
to thetruss-bolts. Anynumberof these truss-
bolts may be employed running from the top to
the bottom flanges of the plate at the back of
the frame C C’ 7, being of sufficient number
and strung to such a tension as to entirely
counteract the tendency of the plate to spring

through the tension of the strings on its for-

ward surface. - With these truss-bolts and the
stay-bolts I’ the plate, even when made ex-
tremely thin, is rigidly held in place and can-
not spring.

The plate and pin-block being made to-
oether, it follows that both, with the springs,
may easily be removed from the pianoin case
of acecidental breakage of the plate.  This
cannot be done in the ordinary formof piano,
since the wooden pin-block is commonly glued
or permanently fastened to a skeleton sepa-
rate from the plate and cannot be removed
therewith. |

The entire frame C C’ Cf, with the plate
bolted thereto in the manner described, 18 1n
my improved instrument fastened in the case
by bolts, instead of being glued in, as ordi-
narily. By simply removing the bolts the
frame and plate may be easily taken out of
the case, and by removing the bolts I I’ and
truss-bolts E the plate and pin-block may be
removed from the frame, being made 1n one
piece. Moreover, by my improved construc-

tion of thin pin-block, in which the tuning-
pins pass completely through, should one
pin become broken it may easily be driven
out from the back without harming the pin-
bloek. A piano thus constructed will not be
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seriously affected by changes in atmosphere
or climate, since the plate and pin-block are
of one piece of metal, so that when once
tuned the instrument will remain in tune a
long time.

I claim— | |

1. In a piano, a metal pin-block provided
with holes having bushings, in combination

with tuning-pins set in said bushings at an

inclination with the central axis of the bush-
ings, substantially as and for the purposes
described. ~ '

2. In a piano, a metal pin-block provided
with holes having condensed bushings, in
combination with tuning-pins set in said
bushings at an inclination with the central
axis of the bushings, and splines lying partly
In the material of the pin-block and partly in
the bushings, substantially as and for the pur-
poses described. o

5. In a piano, a full metal plate having a
pin-block integral therewith provided with
condensed bushings and tuning - pins set

therein at an angle to said bushings, said |

' plate having flanges at the top and bottom,

in combination with a separate frame bolted
to said plate having horizontal timbers, and
lruss-bolts conneeting the flanges of said
plate and passing over said frame, substan-
tially as and for the purposes. deseribed.

1. In a plano, a full metal plate having a
pin-block integral therewith provided with
condensed bushings and tuning-pins set
therein, said plate having flanges at the top
and bottom, in combination with a separate
frame bolted to said plate having horizontal
{imbers, and truss-bolts, each made in two
pieces headed in said flanges and connected
by right and left screw-threaded couplings,
whereby the tension of said truss-bolts may
be varied, substantially as described.

In witness whereof I have hereunto set my
hand. |

EDWARD N. CUMMINGS.

Witnesses:
Wit B. H. DOWSE,
ALBERT K. LEACH.
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