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- zen of the Empire of (Germarny, T@Sldll'lﬁ‘ in
New York, borough of the Bronx, and Stete.
of New Yerk have invented certain new and
useful Improvements in Machines for Boring:
Holes in the Keys of Piano-Actions, of which
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To all whom it mwy concern:
Be it known that I, Frank J. FLoCKE, a citi-

the following is a specification.
This invention relates to an improved ma-

chine for boring holes in the keys of pmne—:

actions.

Herctofore the holes in the rear ends of the:

keys of pianoc-actions into which the action-
operating screw was inserted were bored by

“hand, which operation was, however, connect-

ed with inaccuracies, especially when the holes
had to be bored at a slight slant. My 1m-

proved machine is intended to overcome this.
objection by boring the holes of all the keys.
at any desired slant and at the exact point
where they are required after the same are

assembled on the key-bottom in a quick and
effective manner:; and for this purpose the in-

vention consists of a machine for boring holes
in the keys of piano-actions which comprises
. a table for supporting the keyboard, a guide-

frame pivoted to said table and edepted to be

set at a suitable inclination thereto, a travers-
ing frame supported on said e'mde—freme, a,
drill- spindle supported in bearings of said

traversing frame, means for transmitting con-

tinuous rotary motion to the drill-spindie from

 the driving-shaft, a handle at the upper end

35

of the drill-spindle for raising or lowering the
boring -tool, and means connected with the

 drill-spindle by which the depth of the holeis

40

“actions.

controlled. The invention consists, further,
of certain details of construction and combi-
nations of parts, which will be fully described
heremefter end finally pointed out in the
clalms.

~ In the eeeompenmnﬁ* drewmgs Fw'ure 1
-represents a front elevation of my lmproved )
machine for boring holes in the keys of piano- |
Fig. 2 is a plan view of the same.
Figs. 3 and 4 are respectively a detail side |
and top view of a key, showing the hole bored
. 1n the same for the action-operating set-screw.

- Fig. 5 is a side elevation of the machine. Hig.

Ko 61sa vertical transverse seetion on line 6 6

Fw‘ 1.

‘mission for the drﬂl—qpmdle

spindle.
line 10 10, Fig. 9. Fig. 11 is a vertical trans- .
verse section of a modified construction of the

brace-bolts o'.

Flﬂ' 7 is a horizontal section on line
7 7 Fig. 1, showmcr the cord-and-pulley trans-
Fig. 8 1sa ver-
tical transversesection drawn on a I&rger scale
through the handle at the upper end of the
drill-spindle and the support for the sarme on
the upright and traversing frames. Fig. 91s
a vertical central section through the drill-
Fig. 10 1s a horizontal section on

drill-spindle; and Figs. 12 and 13 are hori-
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zontal sections respectively on lines 12 12

and 13 13 of Fig. 11. |
Similar letters of reference mdmete eerre—

‘sponding parts.

Referring to the drawings, A. represents the
supporting-table of my improved machine for
boring holes in the keys of piano-actions.
The table A issupported on upright side stand-
ards o, whmh are connected by longitudinal
At the ends of the teble A are
arranged lugs b, to which are pivoted the lower
ends of an upright guide-frame B, which 1s
of oblong shape and composed of end stand-

ards & and longitudinal connecting-bars &

Theupright pwoted ouide-frame B 1s adjusted
either at right angles to the supporting-table
A or at any suitable angle of inclination or
slant to the same by means of braces $’, which

are pivoted to lugs ¢ back of the lugs 6 and

which are provided with slots &%, threucrh
which "clamping-screws 5° pass, by means of

‘which the guide-frame may be clamped in any

desired pesi_tienwithin the limits of the slots,
as shown in Figs. 5 and 6. The sides of the

guide-frame B are provided at their upper

ends with suitable bearings for a longitudinal

shaft 8/, which carries a pulley 5° at one end,

to whmh rotary motion is imparted by a pu]—
ley S° on the driving-shaft S, which 1s sup-

| ported in suitable beermﬂ's leceted 1n brackets

S*®* and which receives motion from an over-
head counter-shait and belt-and- pulley trans-

~mission in the usual manner.

On the longitudinal guide-bars #* of the up-
right g suide-frame B is Supperted a traversing

'freme C, which is guided on said long 1t11dme.1

bars 6° by meene_et adjustable serew-studs e
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1 loeeteéi_ in brackets at the_ COTners of the tray- 1oo



“moved by a slight pressure in one or the other
direction over the guide-bars §* while being
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ersing frame C and moved by means of ad-
justable antifriction-rollers 7' on the upper

ouide-bar %°, which are applied to the up-

wardly-extending hanger ends 7*of the trav-
ersing frame C. The frame C can be easily

held all the time in proper and accurate posi-
tion thereto by the screw-studs. The trav-
ersing guide-frame Cis provided with central
neck and step bearings ¢ ¢  for a vertical
drill-spindle G, which carries at its lower end
a chuck ¢° for the boring-tool, as shown in
Figs. 1 and 6. The drill-spindle (= 1s pro-
vided at its upper end with a handle &', which
is provided at the lower end with a journal-
bearing M for the rotary drill-spindle G and

at the upper end with a retaining-nut N, pro-
vided with a screwn, that seats with its lower

conical end #' on the upper end of the drili-
spindle (, as shown clearly in Fig. 8. By
this arrangement the drill-spindle G can turn

freely in the handle G’ and be pressed in down-

ward direction by the hand during the boring
action of the tool. The depth of the boring
action of the tool is controlled by a tubular
sleeve A, which is attached to the drill-spindle
G by a set-screw A" and which is provided
with a screw-collar A°, that is screwed on the
upper exteriorly-threaded end of the tubular
sleeve # and which is provided with a jam-
nut 7, that fits on the upper end of the tubu-
lar sleeve A and retained rigidly in position
thereon. To the upper end of the pulley p
is attached a diametrically recessed cylin-
drical collar A% that is threaded at its upper
end, so as to permit the adjusting of a screw-
threaded supporting-collar 2. The exterior
threaded portion of the sleeve 4°forms, with
the collar 2, in connection with a suitable
washer 2w, a support for a helical spring m,
that is interposed between the collar A° and

‘washer w, as shown clearly in Fig. 9. -The

tension of the spring i returns the drill-spin-
dle (3 into normal raised position as soon as
the pressure of the hand is released from the
handle G'. By the downward pressure of the

hand on the handle G’ the spring = 1s con-

tracted and the drill-spindle G lowerec until
the sleeve 4 abuts against the driving-pulley

. p on the drill-spindle (G and limits thereby the

~ depth of the hole to be bored.
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By adjusting
the collar 2" higher or lower on the exterior
threaded portion 4° the depth of the hole to

be bored is accurately limited. The construc-

tion so far described is shown clearly in Figs.

9 and 10.

In Figs. 11, 12, and 13 a modified construc-
tion is shown, which is independent of the ten-
sion of the spring. In this case the tubular
sleeve /4 is provided at its lower end with dia-
metrical lugs A%, that are guided in recesses
of the cylindrical collar /2°, to which is screwed

“a collar 4%, that supports the lower end of the

753,058

diametrical lugs A°, is screwed into the lower
end of a surrounding sleeve A’ and adjusted
higher or lower in the same, so as to define

thereby the depth of the bore hole by the

abutting of the lower end of the tubularsleeve
A against the collar 2. Any other construc-
tion for limiting the downward motion of the
drill-spindle for boring the required depth of
holemay be employed, as I do notdesire to con-
fine myself to the special construction shown.

Rotary motion is transmitted to the pulley

» on the drill-spindle GG from a pulley »" on

the intermediate shaft S’, to which the pulley

shaft S’ in connection with the traversing
frame C, as shown in Fig. 1. For this pur-

75

' is splined, and permitted to slide on the

30

pose the upper end of one of the bracket-
hangers of the traversing frame C is connect- -

ed with the frame of the pulley in a suitable
manner, as shown at R in Fig. 8, so that the

pulley »’ moves with the traversing frame C

over the guide-bars §*. At the lower part of
the traversing frame C, vertically below the
pulley ', are arranged on horizontal brackets

»* two additional guide-pulleys p* p*, over

which an endless cord or belt »° is guided,
which passes from the pulley »" of the inter-
mediate shaft S’ over the two guide-pulleys
2% p* and over the pulley p» of the drill-spindle
G+, as shown clearly in Fig. 7, so as to trans-
mit thereby continuous rotary motion from
the drill-spindle G.

An individual key % isshown in Fig. 4 pro-
vided with a hole %°, and in Fig. 3 the key 1s
shown provided with an action - operating
screw %', inserted in the hole. The keys 4 are
assembled on the key-bottom and placed on
the table A with their rear ends to be bored
vertically below the upright guide-frame B, as
shown in dotted lines in Fig. 6. A heavy iron
bar or weight 2’ is then placed in longitudi-
nal position over the entire set of keys, so as
to hold them firmly in position on the table
A. The guide-frame B is then adjusted into
vertical position or at an angle to the table, as
required by the holes to be bored. = The trans-
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verse frame C is then moved over to the left-

hand side and the boring-tool then placed in
position over the point at the rear end of the
first key where the hole is to be bored. By
pressure on the handle G’ of the drill-spindle
(> the boring-tool is then lowered and the hole
bored. The traversing frame C isthen moved
by the left hand forward toward the right, so
as to place the boring-tool in position over
the next key, when the next hole is bored in
the same manner, and so on until the travers-
ing frame C arrives at the right-hand end of
the guide-frame B. -

By my improved machine the holes for the
actuating-screws of the keys of the piano-ac-
tions are bored quickly and accurately and all
in the same relative position, so that a reli-
able and accurate connection is obtained. The

65 helical spring 7. A second collar A7, having | boring of the holes of the keys of the entire
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keyboard isaccomplished very quickly, so that
not only a better boring of the holes 1s ob-
tained, but also a considerable saving in time

and ]&bor in accompllshmﬂ' this part of the

IO

~ the same is lowered for boring the hole, sub-
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Having thusdescribed my invention, I claim

asnew and desire tosecure by Letters Patent—

1. In a machine for boring holes in the keys
of plano-actions, the combm&tlon., with a sup-
porting-table for the piano-keyboard, of an
upright guide - frame pivoted to said table,

means for adjusting said upright guide-frame |

in proper position relatively to the table, a
traversing frame guided on said guide-frame,

a drill-spindle supporied on said traversing | _
- of piano-actions, the combin_ation, with an up-

frame, and means for transmitting continu-
ous rotary motion to said drill-spindle while

stantially as set forth.

9. Inamachine for boring holes in the keys
of piano-actions, the combination, with a sup-
porting-table for the pmno—keyboard of an
upr 1ght oguide-frame pivoted to said table,
means for adjusting said upright guide-frame
in proper position relatively to the table, a

traversing frame guided on said guide-frame,

a drill-spindle supported on said traversing
frame, means for transmitting continuous ro-
tary motion to said drill - spindle while the
same is lowered for boring the hole, and means
arranged on the drill-spindle for confrolling
the depth of the hole to be bored, substan-
tially as set forth.

3. Inamachine for bormo* holes in the keys
of piano-actions, the combmatlon, with a sup-
porting-table for the piano-keyboard,of an up-
right ﬂmde frame pivoted to said table, means
for adjustmﬂ* said upright guide-frame 1n
proper position relatively to the table, a trav-
ersing frame guided on said guide-frame, a
drill - spindle supported on said traversing
frame, a driving-shaft at one end of the ma-
chine, an intermediate shaft supported in bear-
ings at the upper end of said guide-frame,
means for transmifting motion from the driv-

ing-shaft to the mtermedmte shaft, and means !
' my invention I have sighed my name in pres-

tor transmitting motion from the intermediate
shaft to the drﬂl—spmdle.} substantially as set
forth.

4. Tn amachine for boring holes in the keys
of plano-actions, the combination, with an up-
right supporting guide-frame formed of ver- :

tical end standards and horizontal guide-bars,

of a traversing frame, hangers on said trav-
ersing frame for susPendmg the same from.
the horizontal ouide-bars, antifriction-rollers
on said hangers, corner set-screws on sald trav-
ersing frame, step and neck bearings on said
traversing frame, a drill-spindle supported in
said step and neck bearings, a handle at the
upper end of thedrill-spindle, means arranged
on said drill-spindle for limiting the extent of
boring motion of the tool, means for return-
ing the drill-spindle into normal raised posi-
tion, and means for imparting rotary motion

- to the drill-spindle, substantially as set forth.

5. In a machine for boring holes in the keys

rigcht supporting-frame provided with longi-
tudinal guide-bars, of a driving-shaft sup-
ported at the upper end of said supporting-

| frame, a pulley splined to said driving-shaft,

a traversing frame guided on said ﬂ'ulde-b&rh,,
means for connecting said fraversing frame

with the splined pnlley,be&rmﬁ's onsaid trav-

ersing frame, a drill-spindle supported in
sald .bearings, a handle at the upper end of the

drill-spindle, means for limiting the vertical

motion of the drill-spindle for controlling the
depth of the bore-hole, a spring for returning
the drill-spindle into normal position, and

3
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means for transmitting rotary motion from

the pulley on the intermediafe shaft to the
drill-spindle, substantially as set forth.
6. In amachine for boring holes in the keys

of piano-actions, the combination, with an up-

right supporting-frame provided with longi-
tudinal guide-bars, of a traversing frame sup-
ported and movable on said guide-bars, &
drill -spindle supported by said traversing
frame, a sleeve keyed to said drill- Spmdle

‘means for imiting the motion of said sleeve
when the spindle is pressed, for limiting the

depth of hole to be bored, means for return-
ing the spindle to its normal position, and
means for rotating the spindle, substantmlly

as set forth.
In testimony that I claim the foregoing as

ence of two subscmbmc‘ witnesses.
FRAN K J. FLOCKE
Witnesses:

PaorL GOEPEL
C. P. GOEPEL
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