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UNITED STATES PATENT OFFICE.

EVI K. FULLER, OF BRATTLEBOROUGIL, VERMONT, ASSIGNOR TO THE ESTEY
ORGAN COMPANY, OF SAME PLACE.

KEY FOR MUSICAL INSTRUMENTS.

SPECIFICATION forming part of Letters Patent No. 483,378, dated September 27, 1892,

Application filed May 2, 1891, Serial No, 381,417,

(No model.)

To all whomy it may cuncermn:

Be it known that I, Levi K. FULLER, of
Brattleborough, in the county of Windham
and State of Vermont, have invented certain

5 new and useful Improvements in Keys for
Musical Instruments and the Method of Mak-
ingthe Same, of which the following is a speci-
fication. |

The present invention relates to the method

1o of making and the construction of the keys
of organs, pianos,and similar musical 1nstru-
ments; and the particular object of theinven-
tion is to so construct the keys that theivory
or celluloid veneer with which the keys are

15 usually covered will not be injuriously af-
fected by reason of the other essential fea-
tures embodied in the construction of the key.

The particular objects of the present inven-
tion can be best set forth by first referring to

2a the usual method of constructing keys for
musical instruments.

The usual method of construction 1s 1llas-
trated in Figures 1, 2, 5, and 4 of the accom-
panying drawings, Fig. 1 being & perspective

25 view of the keyboard-blank as heretofore
used; Fig. 2, a side elevation of a completed
key as it appears upon the frame supporting
it; Fig. 3, a bottom view of the key, and I'ig.
4 a cross-section in a plane indicated by the

30 line 4 4 1n Kigs. 2 and 3.

Referring to these figures, A 1s the frame
of the key board

B is the blank from which the Le}s C are
made.

D is the top strip of ivory or celluloid, and
K 1s the front S Tip of wor}f or celluloid. "'he
blank is of sufficient size to be cut into a set
of keys.

- faced with the ivory or celluloid and then

40 sawed transversely into keys, as indicated by
the dotted lines, and as hereinafter described.

F is a groove cut lengthwise into the rear
edge of lhe keyboard- bla,uk B.

G are pin-holesextending vertically throug h

4¢ the rear end of each key C.

H is the back pin, rising from the frame A
through the pin-holes G. By means of these
pin- holes and pins the rear hinges of the keys
are formed.

Each key has a front pin- -hole T extending
from the lower face of the key upWEle into

35

g0

It is dressed, mortised, grooved, and |

the kev a sufficient distance to recelve the
front pin J, which rises from the front por-
tion of the frame A beneath the key. Said
pin J forms a guide-arm for the front portion 55
of the key. To adapt it to perform this func-
tion, the pin-hole is bored of a sufficient di-
ameter and is elongated by mortising in the
direction of thelength of the key to permit the
vertical playof the key,and at least thelower 6o
portion of thesaid pin-hole must have straight
sides, so that the side of the pin-holeand s.;ud
pinw 111 fit closely together and prevent lateral
movement of the key. On account of the
vertical range of movement of the key it is 65
necessary toextend said pinaconsiderable dis-
tance upward intothekey,in order thatthe lat-
ter may notbe lifted off said pin. 1tisthecus-
tom to bore a hole by means of a bit from the
top of the blank downward to within a short 7o
distance of the lower face of the board, and
when this has been done through every key

to turn the board and form the lower por-

ol

tions of the pin-holes with parallel sides by
means of a chisel. When thishasbeen done, 75
the upper surface of the blank has a round
hole at the upper end of each pin-hole I. 1t
has been found that it is impracticable to ap-
ply the ivory or sheet of celluloid over said
openings directly without having theoutlines
of said openings show in the surface of the
celluloid after the work is finished. This 18
particularly true when the sheet of celluloid
isapplied tothesurface of theblank by means
of a heated press, since in such case the heat
softens the celluloid and allows 1t to sag into
thelioles. Moreover,thepresenceotsuchholes
isobjectionable, since the key might be driven
down so far as to bring the pin J in contact
with the under surface of the ivory or cellu-
loid covering and force it off from the key,
and, besides, it is unpleasant to the touch of
the 11[1061& of the player. In order to over-
omethese objections,it has been the custom
to plane a channel IC into the upper surface
of the blank B over the pin-holes I and to fill
said channel with a strip of wood L, said strip
of wood beingcut transversely to the grain and
clued intosaid channel. It willbeseenthat a
distinct depression could be cut around each 100
pin-hole and such depression filled or bridged

30

Q0

95

with a small piece of wood; but the continu-
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ous channel K can be cut and |
rapidly. A groove M is usually cut into the
lower faceof the blank B, across the pin-holes
I, to receive felt bushings N at each side of
sald pin-holes. Said felt bushings are glued
directly to the key and their edges constitute
noiseless guides for the front pins J.
Experience has proved that while the strip
L covers the pin-holes I and prevents the lat-
ter from affecting the surface of the top strip
of celluloid the strip L itself affects the surface
of the top strip of celluloid orivory. In order
to make thestrip L fit properly into the groove
K, said strip must be pressed into said groove.
In this operation said strip is more or less
compressed, and wherever there has been any
compression of the said strip it will in time
expand more or less and rise above the sur-
face of the adjacent wood. Sometimes the
wood adjacent to said strip is also compressed,
so that 1t will, owing to its different cell
structure, subsequently rise above the edges
of the strip L, making the joints between said
strip and the adjacent wood apparent. The
glue or cement used in securing the strip L
also affects the surface of the celluloid after
thelapseof time. Whileperhapsthe glue does
not itself expand after the work is finished,
1t 1s raised by the expansion of the adjacent
wood. Whateverthereal action involved, the
fact i1s that after the work is finished with
the best care the line of the strip L is more
or less apparent, and the goods are to that ex-
tent defective and ecriticised by the trade.
1'his defect is all the more prominent because
the direction of said strip islengthwise of the
keyboard and because the surface is highly
polished. These defects, arising from the
usual method of making the keys, have been
heretofore recognized, and attempts have
been made to overcome them. Two of such
attempts may be referred to. Ithasbeen pro-
posed to omit the grooves or channels X and
the strips I. entirely in the manufacture of
the keys and to use instead a veneer of wood,
which is applied by gluing to the upper sur-
face of the keys, extending from the front
edge thereof to back of the place where the
celluloild covering usually terminates. Con-
sequently where suoch a veneer is used the
celluloid is secured not to the body of the
key itself, but to the veneer. A second meth-
od 18 set forth in Letters Patent of the United
States No. 160,615, granted to me March 9,
1675. In accordance with this patent the
front pin-holes do not extend through the up-
per part of the key at all, so that the body of
the key presents an unbroken upper surface,
to which the celluloid or ivory covering may
be applied without danger of the defects
mentioned occurring. ‘T'he construction of
the keys set forth in said Patent No. 160,515,
as far as 1t provides a smooth unbroken sur-
face on the key-body itself for the celluloid
covering, is perfectly efficient; but in some
other respects the keys are defective. The

method set forthinsaid patent for forming the

lled more | front
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pin-holes and bushing the same is im-
perfect, and in these respects the keys arein-
ferior to the keys made in accordance with
the usual method above referred to.
bushings in the pin-holes, as shown in said
patent, interfere with the free movements of
the keys and are not easily and economically
applied to the keys.

Now the present invention has for its ob-
ject the production of keys which shall pre-
sent the same integral unbroken surface of
the keys for the top celluloid covering as said
Patent No. 160,515, and which shall at the
same time have the front pin-holes made and

-bushed in such a way as to be an improve-

ment both in the mode of manufacture and
in the completed key over the keys as usually
made. The present improvements are illus-
trated in Figs. 5 to 31 of the accompanying
drawings, wherein—

Fig. 518 a bottom view of one end of an
unfinished key in one stage. Tig. 6 is a lon-
gitudinal section thereof in aplane indicated
by theline 6 6 in Fig. 5. TFig. 7 is a bottom
view of one end of an unfinished key in an
advanced stage of completion. Tig. 8 is a
longitudinal section thereof in a plane indi-
cated by the line § 8 in Fig. 7. Fig. 9 is a
bottom view of a portion of an unfinished key-
blank in a still further advanced stage of
completion. FIig.10 is alongitudinal section
thereof in a plane indicated by the line 10 10
in Fig. 9. Fig. 11 is a bottom view of one
end of the key in a still further advanced
stage of completion. Ifig. 12 is a longitudi-
nal section thereof in a plane indicated by
the line 12 12 in IFig. 11. Tig. 13 is a bottom
view of one end of the key, showingthe same
completed. Ifig. 14 is a loneitudinal section
in a plane indicated by the line 14 14 in Fig.,
15. Ifig. 15 is a cross-section in a plane indi-
cated by the line 15 15 in Fig. 13. T'ig. 16 is
a longitudinal section of a completed key.
Figs. 17, 18, 19, and 20 illustrate a modifica-
tion, I'igs. 17 and 19 being bottom views of
one end of a key in different stages of com-
pletion and Figs. 18 and 20 being longitudi-
nal sections in the planes indicated by the
lines 18 18 and 20 20 in Figs, 17 and 19, re-
spectively. Iigs.21 to 27 illustrate a second
modification, I'ig. 21 being a bottom view of
one end of an unfinished key, Iig. 22 a lon-
gitudinal section thereof in a plane indicated
by the line 22 22 in Tig. 21, Figs. 23, 24, and
25 detail perspective views of a filling-piece
in different stages of completion, IFig. 20 a
bottom view of one end of a completed key,
and Iig. 27 a cross-section thereof in a plane
Indicated by the line 27 27 in T'ig. 26. Kigs.
23 and 29 illustrate a third modification, Fig.
28 being a bottom view of a portion of a key-
blank and T'ig. 29 being a longitudinal sec-
tion in a plane indicated by the line 29 29 in
I'ig. 28. Figs. 30 and 31 illustrate a fourth
modification, Iig. 30 being a perspective view
and Iig. 81 a botfom view of a portion of a

| key-blank.

The
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Referring first to Figs. 5§ to 16, inclusive, it
may be stated at the outset that these ﬁnmes
(with the exception of I'ig. 9) show the method
of manufacture as applied to asingle key. It
will be understood, however, that in the pres-
ent improved method of manufacture the
several manipulations are preferably effected
upon a key-blank such as is ordinarily oper-
ated upon, such a key-blank being of a size
for making an entire set of keys or a large
number of keys. Since, however, the opera-
tions upon a large key-blank are merely du-
plications of the operations as they would be
performed on a single key, the operationsare
here in the main illustrated as though made
on a single key.

Since the present invention relates only to
the formation of the front part of the key,the
description will be confined thereto, the other
operations necessary to form the completed
key being accomplished in the usual manner.

The first operation is shown in Figs. 5 and
6, and consists in boring a front pin-hole ¢ 1n
the bottom of the key. This front pin-hole
does not extend entirely through the key, the
top surface of the key being thereby main-
tained unperforated and unaffected,.
hole is of a diameter and height to permit the
necessary vertical movement of the key.

The second operation 18 shown in J'igs. 7
and 8, and consists in planing or otherwise
o a groove, recess, or channel b in the
'T'his groove or recess ex-
tends crosswise of the key and intersects the
front pin-hole a. It will be understeod that
this groove or recess extends clear across the
eutire key-blank, so that one operation forms
this groove, recess, or channel in all the keys
made from the blank.

The third operation is shown In IFigs. 9 and
10, and consists in filling the groove or recess
b with a filling-strip c. This illing-strip is
glued in position. As indicated in FKig. 9, a
smfrle filling-strip extending the entire extent
of the key- blank may be empbyed "This op-
eration, it will be noted, entirely closes the
front pin-holes «.

The fourth operation is shown in IFigs. 11
and 12, and consists in cuatting or otherwise
forming a mortise d in the filling-strip 0, said
mortise constituting aspacein line with each
pin-hole. This mortise or space d is of suffi-
cient size lengthwise of the key to accommo-
date the front pin during the vertical move-
ment of the key, and is of sufficient width to
receive the bushing-felts or strips of cloth
which guide the key onthe front pin, prevent
lateral movement of the key, and render the
movenments of the key noiseless. These bush-
ings will be hereinafter referred to as * bush-
ing-felts” or “felts” simply, it being under-
stood, however, that the bushing referred to
may be made of any of the well-known ma-
terials used in the art for this purpose.

The fifth operation is illustrated in If1gs, 15,
14, and 15, and consists in applying the bush-
ing-felts e e.

‘mor

This

These felts are applied in any { before belng put in place.

] well-known way, as by gluing, to the filling-

strip along the sides of the mortise d. By
thus .?'Lppl} ing the bushing-felts they are se-
curely held to the key and their parallelism
is insured with certainty. 1t is of great im-
portance that these bushing-felts should be
exactly parallel, so that the slot formed be-
tween them shall be rectilinear and of uni-
form width, in order that the key may be
ouided properiy on the front pin. Iurther-
e, it will be noted that a seat 1s formed
by the portions of the key-body surrounding
the pin-hole against which the felts rest, so

‘that the proper position of the felts cannot be

affected by the movements of the key. The
top surface of the key and its front end are
then finished by the application of the cellu-
loid or ivory coverings D and K, unbroken
and uniform surfaces being afforded for said
coverings. The completed key is shown in
Kig. 16.

The essential features of the completed key
are that the front pin-hole is formed from the
bottom of the keyand not extending through
the upper face ot the key, so that an unbroken

surface is provided for the celluloid or ivory

covering, and that the bushing guide-felts for
the front pin are secured not directly to the
kev-body, but to a separate piece or pieces ap-
plied to the key.

The essential characteristics of the 1m-
proved key can be secured by various modi-
fiedoralternative methodsof making,of which
several are shown in the drawings and will
now be described.

The first alternative or modified method is
illastrated in Figs. 17 to 20. In this method
the first three operations and the fifth are the
same as in the frst-described method. The
only difference consists in making the mor-
tise d. In the method first described the
mortise only extends a portion of the width
of the filling-strip. Thisisnotessential,since
the length “of the mortise is immaterial, as
long asit 1s equal to or exceeds the play of
the pin in the pin-hole. As shown in the
modification in Kigs. 17 to 20, the mortise
is cut entirely across the filling-strip and the

bushing-felts ¢ likewise extend entirely across

the groove or recess 0. 1n Irigs. 17 and 18 the
key is shown with the mortise cut entirely
across, and 1n Kigs, 19 and 20 the bushing-
felts ¢ are shown apphed

The second alternative or modified method
is illustrated in Figs. 21 to 27, Inthis method
the pin-holes ¢ are first formed; but instead
of then forming a Cross groove or recess a
countersunk recess f is formed around the
pin-hole, as shown 1n Iigs. 21 and 22. This
countersunk recess may be of any shape, but
circular is preferable. Foreach countersunk
recess f a filling-disk ¢ is provided of such
shape and size as will snugly fit in the coun-
tersunk recess. 'This filling piece or disk ¢

may be mortised and bushed after being ap-
plied to the key, but is preferably so treated
It is quite imma-
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terial in any of the several methods Lere de- |

scribed whether the filling-pieces be bushed
before or after being glued to the key. Fig.
24 showg a mortise d cut in the filling-piece

g, and Kig. 25 shows the bushing-felts e ap-

plied thereto. Figs. 20 and 27 show the fill-
ing-piece g inserted and glued into the coun-
tersunk recess f.

A third alternative or modified method is
1lustrated in Figs. 283 and 29. In this method
no groove or recess is formed along the bot-
tom of the key or key-blank after the pin-
holes a are formed. Instead of so doing, the
filling strip or piece ¢ is glued to the bottom
of the key or key-blank, covering the open
mouthsof the pin-holes. Thesubsequent op-
erations are then formed in the strip ¢, as
shown 1n Ifig, 28. A mortise d is cut in line
with each pin-hole and the bushing-felts ¢ are
then applied. |

A fourth alternative or modified method is
1llustrated in Figs. 30 and 31, Inthis method
no separate pin-holes are formed in the sev-
eral keysof the key-blank. Instead of form-

ing separate pin-holes a deep channel 7 is

formed crosswise of each key, this channel
being of course continuous across the entire
blank. 'T'his channel /v is open at the bottom
of the keys and is of the same depth (height)
as the pin-holes ¢ in the other methods, so
that this channel has the same funetions as
the pin-holes. The key (or key-blank) being
thus channeled, it is finished as in the third
modification. - A strip ¢ is glued to the Dbot-
tom of the key, bridging and closing the chan-
nel 4. In this strip the mortise d is formed
In the proper position and the felts ¢ are ap-
plied to the mortise.

Where the filling strip or piece is applied
to the bottom of the keyinstead of in agroove
or counter-sink therein and where additional
height of the key is impracticable or unde-
sirable, the body of the key may be of corre-
spondingly-less height than is usual, or the
key-frame can be modified.

All of the several methods described pro-

duce a key having the same essential charac-

teristics and all of the methods have certain
general features in common which produce
the key.

I claim as my invention—

1. A key for a musical instrument, having
a front pin-hole extending upwardly from the
bottom thereof, said pin-hole not extending
through the top of the key, whereby its pres-
ence does not affect the ivory or celinloid cov-
ering of the key, and said key having bush-
ing-felts for guiding the front pin, which en-
ters sald pin-hole, said bushing-felts being ap-
plied to a strip or strips secured to the key
at its bottom, substantially as set forth.

2. A key for a musical instrument, having
a front pin-hole extending upwardly from the

bottom thereof, said pin-hole not extending |

4£8,578

through the top of the key, whereby its pres-
ence does not affect the ivory or celluloid
covering of the key, and said key having at
its bottom a strip or strips applied thereto,
and bushing-felts secured to said strip or
strips on either side of said pin-hole, sub-
stantially as set forth.

5. A key for a musical instrument, having
a front pin-hole, a recess in the bottom of
sald key communicating with said pin-hole,
filling strip or strips inserted in said recess,
said strip or strips being formed so as to
leave a space in line with said pin-hole, and
bushing guide-felts applied tosaid filling strip
or strips, substantially as set forth.

4. A key for a musical instrument, having
a front pin-hole, a recess extending erosswise

of the bottom of said key communicating

with said pin-hole, a filling-strip inserted in
sald recess, said filling-strip having a mortise
across the same in line with said pin-hole, and
bushing-felts attached to said strip on oppo-

site sides of said mortise, substantially as set

torth.

9. A key having pin-hole a, recess 0, strip
¢, having mortise d,and felts e e, substantially
as set forth.

0. In the manufacture of keys for musical
instruments, the method of forming the front
ends thereof, which consists in forming a
front pin-hole, attaching a separate strip or
piece to the key at its bottom, and applying
a bushing-felt to said strip or piece, substan-
tially as set forth.

7. In the manufacture of keys for musical
instraments, the method of forming the front
ends thereof, which consists in forming a
front pin-hole from the bottom of the key so
that it does not extend through or to the upper
surface of the key, applying a separate strip
or strips to the bottom of the key, and apply-
ing bushing-felts to such strip or strips, sub-
stantially as set forth.

3. In the manufacture of keys for musical
instruments, the method of forming the front
ends thereof, which consists in forming a
front pin-hole from the bottom of the key so
as not to extend to the upper surface of the
key, forming a groove or recess extending
crosswise of the bottom of the key, intersect-
ing sald pin-hole, inserting a filling-strip in
sald groove or recess, cutting a mortise in
sald strip in line with said pin-hole, and ap-
plying bushing-felts to said filling-strip at the
sides of said mortise, substantially as set
forth.

In witness whereof I have heretuno signed
my name in the presence of two subscribing
withesses.

LEVI K. FTULLER.

Witnesses:
W. II. CHILDS,
J. K. IHALL,
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