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To all whom it may concern: 
Be it known that I, HEINRICH. GRAF, a 

subject of the German Emperor, and resi 
dent of Bielefeld, Germany, have invented 
certain new and useful Improvements in 
Changeable - Pin Disks for Mechanical 
Music-Boxes, of which the following is a 
specification. 
A circular disk the diameter and thick 

ness as well as the division of which corre 
sponds to the mechanical music boxes is di 
vided into concentric circles. A hole hav 
ing a small diameter is made into the disk 
at each point of intersection between the 
circles and the radii. Each of the perfo 
rated circles thus produced is intended for 
one tone of the instrument while the radial 
perforated rows determine the measure of 
the piece of music; the measure may besides 
be changed by the speed of rotation of the 
disk or plate. For producing the tones 
small pins are inserted through the holes 
from the back toward the front according 
to note boards. Thereafter the circular 
disk thus provided with pins is covered 
by another imperforate circular disk, this 
second disk being pressed against the first 
one in any suitable manner for instance by 
means of a screw or any other equivalent 
means. The pins are thus invariably fixed 
in position, but after the cover plate has 
been released they may be easily removed 
at will either individually or all together at 
a time and again be inserted in another 
order. The manner in which the pins are 
secured in position has been shown by Way 
of example in the accompanying drawings, 
in which: 

Figure 1 is a top plan view of one half of 
the perforated disk; Fig. 1 is a top plan 
view of the opposite half of the perforated 
disk; Fig. 2 is a top plan view of a note 
board; Fig. 3 is a similar view of another 
form of note board; Fig. 4 is a sectional 
view on line A-B of Figs. 1 and 1: Fig. 5 
is a sectional view on line C-D of Fig.1; 
Fig. 6 is a top plan view of the music box, 
the disks being removed; Fig. 7 is a side 
elevation view of same; Fig. 8 is a top plan 
view of the music box; Fig. 9 shows a sec 
tional view on line E-F of Fig. 8. 
The said drawings also show one form 

of embodiment of the method of securing 
55 

the pins in the disk. As shown in these 
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meters and a thickness of about 4 millime 
ters and made of brass, iron, aluminium or 
any other suitable material is divided in 
the example shown in 15 concentric perfo 
rated circles, spaced apart about 5 millime 
ters and in 84 radial perforated rows so 
that 15X84=1260 holes are obtained hav 
ing each a diameter of 1 millimeter. In 
the disk shown the measure has been sup 
posed to be 4/4; therefore 4 perforated ra 
dial rows have been united so as to form an 
entire measure and the 21 measures thus ob 
tained have been designated on the edge of 
the disk by I-XXI and the 1/4 measure by 
1-4. Besides at the beginning of each meas 
ure the various tones above the correspond 
ing holes have been distinguished by the let 
ters : c l, e, f, g, a, h, c, d, e, f, g, 
a', h, c'. 
The sound tongs or the like are actuated 

by the Small pins b (Figs. 4 and 5) about 1. 
millimeter thick and 6 millimeters long and 
provided with a flat circular head or hook 
Or the like which measures about 2 milli 
meters in height and 3 millimeters in width. 
These pins are inserted in the holes accord 
ing to the diagram given by Way of example 
later on and project from the disk on the 
play side on a length of about two millime 
ters thus forming points which are similar 
to the rigidly secured points or hooks of the 
usual polyphone plates, music box rollers 
and so on. The said small pins are pre 
vented from Waggling in the holes or from 
being pushed upward therein, first by the 
thickness of the disk adopted in the example 
shown and secondly by the cover plated 
which is intended to be placed on tie said 
disk and is provided with an india rubber 
lining 6 the said cover plate being pressed 
down by the nut f to be screwed on the 
shaft e. A flat annular extension g pro 
vided on the circular disk (, so as to sur 
round the shaft e and the height of which 
corresponds to that of the heads of the pins 
prevents the cover plate from exerting an 
irregular pressure. The coupling of the 
circular disks with the shaft e as well as 
with the toothed wheel h meshing with the 
actuating mechanism is effected on one hand 
already by the pressure exerted by the nut f 
On both plates and the disk i, but more es 
pecially still by the steel pins (: k secured 
into the said disk i. The disk a must be 

drawings, a circular disk a (Figs. 1, 1°, 4 positioned low enough that the Small pins b 
and 5) having a diameter of about 25 centi sufficiently act upon the members of the 

— 1 

60 

65 

70 

75 

80 

85 

90 

95 

00 

105 

0 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

2 

music box. In the example shown they 
must be able to rotate for instance the Small 
toothed wheels 1 to 11 which in turn cause 
the tongs of the steel comb to osciliate. 
In order to support the disk a during the 

play as well as with a view of more com 
modiously providing it with the small pins 
b, the disk rests on the three small rollers in 
of the wooden frame O (Figs. 6 to 9) which 
may be lifted up by means of the handles 
p pand may be arrested in position by the 
Spring latches 7 - Secured in the casing 9 
of the music box so that the small pins bido 
no longe' produce tones when the disk a is 
rotated. When pressure is applied to the 
Spring latches 1 the frame falls again back 
on the latches S S and with it the disks a 
returns to the position required for playing. 
The notes are represented in the example 

shown by the diagram or patterns shown 
by FigS. 11, 2, and 3. The net like diagram 
2 shows the entire division of the disk a de 
Veloped according to a rectangle. The dia 
gram 3 Only contains the numbers I-XIX: 
and 1 to 4 designating the measures. The 
diagram shown by Figs. 1 and 18 represents 
the disk. For tracing the notes of a piece 
of Inusic on the diagrams shown by Figs. 
1, 1° and 2 the small circles designating the 
pin holes are filled with black or another 
color or otherwise distinguished. In the 
diagram shown by Fig. 3 the lette's “c, d, 
e.” etc., designating the notes are added to 
the numerals i, 1, etc., already marked on 
the diagram. 
Having now fully described my said in 

Vention, what claim and desire to secure 
by Letters Patent, is: 

1. In combination a casing, a disk mount 
ed in said casing, said disk having a series 
of perforations, a plurality of pins remov 
ably inserted into and extending through 
and beyond said perforations, removable 
means for holding the pins in the perfora 
tions, a series of Sound tongs mounted in 
the casing, and means with which the pins 
coöperate when the disk is revolved to oper 
ate on the sound tongs. 

2. A changeable pin disk for mechanical 
music boxes comprising in combination a 
disk formed with a plurality of holes, a plu 
rality of pins removably inserted into and 
extending through and beyond said holes of 
the disk, the lear ends of said pins extend 
ing beyond the disk, a cover plate engaging 

1,027,245 

the rearwardly projecting ends of said pins, 
and means for removably holding the said 
cover plate in position on said disk, and 
means with which the pins coöperate for 
producing musical tones. 

3. In combination, a case, a disk mounted 
in the case, said disk having a series of per 
forations, headed pins mounted in certain of 
the perforations, a plate fitting over the 
heads of the pins to retain them in the per 
forations, means for clamping the plate to 
the disk, a series of horizontally disposed 
toothed wheels below the disk, the teeth of 
Said wheels being in the path of the pins, 
and a comb having teeth which con fact with 
the toothed wheels, whereby the teeth of the 
comb will be vibrated, and means for re 
-volving the disk. 

4. In combination, a case, a shaft mounted 
in the case, a frame slidably mounted in the 
case, anti-friction rolls mounted on the 
frame, a disk mounted on the shaft and 
adapted to be supported near its end on the 
anti-friction rollers, said disk having a se 
lies of perforations, a series of headed pins, 
in certain of the perforations, means en 
gaging the heads of the pins for holding 
them in the Derforations, a series of toothed 
Wheels below the disk and in the path of 
movement of the pins, said pins contacting 
With the teeth of the wheels when the disk 
is rotated, a comb having teeth which con 
tact with the toothed wheels when the latter 
are revolved by the pins, means for revolv 
ing the disk, and means for holding the 
frame in elevated position to remove the 
pins from the plane of the toothed wheels. 

5. In combination, a case, a disk revolubly 
mounted in the case, said disk having a se 
ries of perforations arranged in circular 
form, detachable pins fitted in selected per 
forations in the disk, means for holding the 
pins in the perforations, a series of toothed 
wheels with which the pins coöperate, and 
a comb having teeth which contact with the 
toothed wheels, whereby when the disk is 
revolved and the pins contact with the 
toothed wheels, the latter will vibrate the 
teeth of the comb. 

In testimony whereof I have hereunto set 
my hand in presence of two witnesses. 

HENRICH. GRAF. 
Witnesses: 

WALTHER SCHNUCFIEL, 
RoBERT STEIN HOFF. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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