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Speciﬁcation forming part of Letters Patent No. 592,944, dated February 27, 1866.

To all whom it may concern :

Be it known that I, EDWARD C. HARRIS, ot
No. 150 West Forty-Eighth street, in the city,
county, and State of New York, have invented
o new and useful Improvement in Bending
Wood ; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, which will enable others skilled 1n the
art to make and use the same, reference being
had to the accompanying drawings, forming
part of this specification, in which— |

Figure 1 represents an elevation, partly in
section, on the line y of Fig. 2, of an apparatus
made according to my invention. Fig. 2 shows
a cross-section taken on the line # of Fig. 1;
Fig. 3, a modification of a portion of the appa-
ratus.

Similar letters of reference indicate like
parts. .

This invention consists in bending wood to
the shapes required—as, for instance, the rims
or cases for pianos, square or grand—Dby fore-
ing the stuff into concave beds, In contradis-
tinetion from the familiar method of drawing
it about convex forms. It 1is also adapted for
the application of veueers. |

The invention further consists in the com-
bination, with said concave forms, of movable
supplementary sections for bending parts
 whose curves extend beyond the limit of one
hundred and eighty degrees, as hereinatter
explained. | - |

In carrying out my invention I use metallic
plates J, which can be easily bent and after-
ward straightened out again to a flat state.
The wood H, to be bent, is placed between
these plates, and may either be one plece, as
in bending the solid piece for the inside of
a piano-case, called the ¢ block,” or it may be
composed of several sheets or layers of wood
for the case itself. In bending several layers,
in order to make the case of a piano, the usual
veneer of ornamental wood is placed on the

outside of the layers and bent up with them.

The mode usually followed in bending wood,
whether a solid piece or several thin layers or
veneers, is to steam the stuff to be bent 5o as
to soften its fibers, and then to bend it around
9 form. This mode is not useful in bending
the curved parts of piano-cases, because 1t is
necessary in making pianos that all the stuit
be dry, it being common to kiln-dry 1t afterit
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is well seasoned. - Another objection to this
mode arises from the expansion given to the
stuff lengthwise when 1t 1s bent up around &
convex surface, thereby making 1t necessary
to allow for this increase of length when cut-
ting the stuff ount. Moreover, this expansion
is not uniform, and therefore it becomes dithi-
cult to fit the case to the adjacent parts.

My invention is intended to getrid of these
difficalties and also to avoid the necessity, now
nuiversal, in making pianos with rounded cor:-
ners, as well the cycloid as square and grand
pianos, of building up the rounded portions
piece by piece. The parts ouilt up are required
to be strong, and therefore it is necessary to
add greatly to their bulk. These parts are
therefore cambrous and their construction 18
expensive. | '

In carrying out my invention 1 use a con-
cave bed, into which the stuff to be bent 18
forced, and 1 apply my invention 1n bending
the front corners and other parts which have
‘sharp curves, as well as the parts whose curves
are drawn with a considerable radius.

I designates any platform to which the bed
1 may be attached. _ _

In Fie. 1 the bed B is made in two parts
hinged to the platform at a @, so as to be ca-
pable of being opened outward. When the
sections of the bed are closed their inner ends,
b b, meet on the line G, so that the Inuer face
of the sections form a bed whose shape is to
| be of the shape to be given to the stuft. To
the upper ends of the sections of the bed 1
attach, by strap-hinges I, supplementary sec-
tions C C, whose inner faces when the supple-
mentary sections are closed are conttinuations
of the curves of the bed L. S

The letters A designate blocks whose size
and contour are such as to enable the workman
to place them in the concavity of the bed, their
place, however, being above the stuff to be
bent. | |

The letters B B’ designate clamps which
serve to bend the stuff and to hold it atter 1t
is bent. Some of them are pivoted to the
platform, some of them to the bed E, and
some of them are detachable from the appara-
tus. Their blocks d are all detachable, being
held by their ends in the sockets ¢ of the
clamps. These Dlocks extend across the ap-
| paratus, and have most of them a screw-rod




" ~then brou ghtdown tothe position shownin Fig.
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passing through them, whose ends work
against metallic plates set in the block A or
in the bed I, or on the supplementary sections
C, as the case may be. The detachable clamps
- B’ have their screws in theéir fixed sides d.

The form given to the apparatus in Fig. 1 is

the entire outline of the case of a cycloid piano.
In bending the stuff for a plano of that kind
1t is desirable to form the front corners at the
same time with the rest of the case; but since
the carved line thus produced is greater than
a half circle it would not be possible to re-
move the stuff from the bed after the opera-
tion of bending unless it was removed later-
ally, even if the stuff was successfully driven
down into the bed. Besides this difficulty it
1s desirable to hold the ends of the stuff firm]
during the operation. I have therefore pro-
vided the supplementary sections C C.

. In using the apparatus shown in Iig. 1 the
blocks d of the clamps and the blocks A are
removed and the supplementary sections O
are thrown back. The sections of the bed I
are then turned outward about one-quarter of
a circle, which movement will bring their ends
¢ b b ¢ in about the same horizontal line.

It the stuff to be bent consists of layers or
veneers their surfaces are to be coated with
glue before they are placed together. The [
plates J are to be brought to a flat condition,
and having been heated to a high temperature |
the stuff is placed between the plates and the |
‘whole laid upon the bed, with which the lower
plate will be in contact at the points ¢ b b .
The middle one of the blocks, A, 1s next laid
upon theupperplate, J, and pressureis brou oht l
to bear thereon sufficiently to enable the work-
man to secure said block within the clamps B.
In order to effect this the sections of the bed
It are forced inward until their inner ends, b
b, are brought together, the construction of
those sections being such that a powerful le-
verage is obtained in forcing the stuff down
into the concavity of the bed. -

When that part of the stuff which Comes
down into the central part of the bed has been
firmly secured the upper side blocks, A, are

brought up agaiust the plates J and the stuff

H, and pressure is brought to Lear upon them
- by means of the horizontal clamp B, and
those clamps B which are pivoted to the sec-
~tions of the bed E, and they are in this manmner
forced snugly into the concavity of the bed.
The supplementary sections C of the bed are

|
intended to illustrate the manner of forming}
|

1,s0 as to bend the ends of the stuff to form the
corners and front parts of the case. Rach of |
the said supplementary sections has a Socket,
k, to receive the end of a lever, D, by means
of which they are brought down to the re-
quired position, when the ends of the stuff H
and the inclosing-plates will be bent over on
the adjacent parts of the bloeks, so as to form
the corners of the piano-case and those por-
tions of its front which are on either side of |
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the space left for the bench of keys. Clamps
B’ are next applied, so as to inclose the plates

and stuff between the supplementary sections
| and the adjacent parts of the blocks A. When
the stuff’ has been held in this way for about
a day it may safely be removed from the ap-

paratus. |
It will be observed that the stutf is by this

fore lost its character of dryness, and can be
immediately used. IFurthermore, great solid.

straighter parts ot the case withoutbeing built
up piece by piece, and without being made
thicker than the other parts. By forcing the
stuff into a concave bed in this way between

inclosing-plates whose surfaces are always at

all points in contact with the stuff I accom-

plish the bending without separating the fibers
and without permitting the stuff to become -

Increased in length. IFurthermore, by bend-
ing the ornamental with the body of the case
I give to it the same fixed contour and unite
‘them together in the same operation. |

‘When the block or piece of solid wood which
1s put inside the case of a piano as a lining
or support i1s to be bent it is necessary to
confine 1ts ends rigidly, so as to prevent the
fracture of its fibers, since its flexibility is not
as great as 1s the mass of layers or veneers.
In Fig. 3 I have shown a manner of confining
itsendsin the operation of bendingin the frame

| E. 1 do this by means of clamps L, whose

screw-rods pass through longitudinal slots in

plates J J, and which hold the block H SO

tightly compressed between the plates as to
prevent it from moving or expanding while it

' 1s being forced down into its bed.

This method of bending wood can be applied

to any form—as, forinstance, to the construc- -

tion in one piece of the cases of grand pianos.
In that case the bed of the apparatus must be

of a shape corresponding to the shape of the
piano front or frame, and it may be necessary .

to change the places of the hinges @, and to

divide the bed I into a greater namber of |

sections. | -
This invention is applicable also to all cabi-

net-work which has curved lines or surfuces.
The apparatus may be of wood or metal,

s

and 1s to be of suitable strength and charac-

ter, and guides may be placed on each side of

the bed so as toprevent the plates J and wood
and veneers H from lateral displacement, and
to make them more in a vertical line, L
The blocks A may be made of wood or metal.
In beunding thick solid stuff, such as piano-

blocks, the blocks A are made hot, so as to -

heat the stuff more or less, and thereby cause

‘1ts fibers to become contracted on that side

which is to be most contracted in bending it
to a concave shape, while the bed 1tself, which

18 contiguous to the convex side of the stuff, is
left comparatively cold, so that the fibers will

system bent without being saturated or soft-
ened by steam or liquid, and it has not there-

1ty is imparted to the corners of the case,
which are made by my mode as strong as the

.......
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be contracted in aless degree; butin bending { the concaved bed E applying powerto blocks

stuff which consists of thin layers glued to-
ogether, and stuff on which veneers are laid to
be glued and bent at the same time, both sides
of the stuff are inclosed between hot plates,
and the veneers and stuff or the several layers
of the stuff become properly and firmly ce-
meunted at the same timethey are bent in shape.

I claim as new and desire to secure by Let-
ters Patent— o

1. Bending the fronts of ptanos, whether
formed of thin sheets of wood glued together
and veneered, as deseribed,or in one piece and
veneered, by forcing such front or block 1nto

e
A, and holding the stuif thus bent 1n position
by clamps B and B’, operating on the bending-
blocks, in combination with the heated bend-
ing-plates, substantially as set forth.
2. In combination with the above, the mov-

able supplementary sections C, arranged and
employed in the manner and for the purposes

specified. | -
EDWARD C. HARRI®S.

Witnesses:
M. M. LIVINGSTON,
S, H. WALES.
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