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To all whom it may concern: 
IBeit known that I, BENJAMIN. S. DEAN, 

a citizen of the United States of America, 
and a resident of San Francisco, county of 
San Francisco, State of California, have in 
vented certain new and useful Improve 
ments in Registering and Recording Means 
for Musical instruments, of which the fol lowing is a specification, reference being 
had to the accompanying drawings, form 
ing a part thereof. 
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sion desired. K 

My invention relates to improvements in 
registering and recording means for musi 
cal instruments, and particularly to means 
controlled in its operation by a musical in 
strument when played to perforate music 
record sheets, such music record sheets be ing afterward employed for producing the 
melody thus played. . . . . . ' ' ' 

The particular class of music record 
sheet is one which is arranged to have sev 
eral perforations therein for each tone to 
be produced, differently located widthwise 
of the sheet in accordance with the expres 
In a co-pending application Serial No. 

344,362, filed simultaneously herewith, I 
have shown and claimed recording means 
in which a movable part is given a move 
ment, the extent of which is proportionate 
to the force of the blow delivered, to pro 
duce the initial tone; and, in combination 
with this, I have shown recording means 
variously controlled in accordance with the 

5 extent of movement of the said movable 
part. Specifically. I disclosed in such ap 
plication an inertia device with means for 
yieldingly opposing its movement, the yield 
ing means being employed to measure the 
force of the blow. In the present applica 
tion I employ means which is timed in its 
movement in accordance with the time ex 
pended in imparting a movement to the fin 
ger key of a musical instrument (or to some 
other movable part of the musical instru 
ment action), such means controlling the re 
cording means in accordance with the dis 
tance to which it moves, so that while, in 
the specific mechanism of the co-pending 
application I measure the force of the blow, in the present application I measure the 
time in which it takes to complete the move 
ment produced by the blow. 
The object of my invention is similar in 

the present case to the object of the inven 
tion in the said co-pending application, be 

ing to produce a musical record, in which 
there is not only a record of the tones to be 
reproduced, but also of the expression in 
tensity thereof, so that, when the record 
sheet is employed in a musical instrument or 
musical instrument player to reproduce the 
melody originally played, it will not only 
cause the reproduction of the actual tones but also reproduce the proper expression of 
the same. 
In order that my present invention may 

be thoroughly understood, I will now pro 
ceed to describe the same with reference to 
the accompanying drawings which illus 
trate an embodiment thereof, and will then 
point out the novel features in claims. 

In the drawings: Figure 1 is a view in 
side elevation of such parts of the apparatus 
in which the same is embodied as are neces sary for a complete understanding of the 
invention. Fig.2 is a detail sectional view 
taken substantially upon the plane of the 
line 2-2 of Fig. 1. Fig. 3 is a detail view 
in end elevation of certain parts. Fig. 4 is 
a diagrammatic view illustrating the electric 
circuits employed between the circuit closing 
means and the perforating or recording 
devices. 

Reference character 10 designates a musi 

part of á musical instrument action, the same 
being moved with different degrees of speed 
in the production of a tone. The said finger 
key 10 is connected through a pin and slot 11 
connection with one arm of a bell crank lever 
12, the other arm of which carries a con 
tact member 13. The bell crank lever 12 is 
suitably pivoted at 14 to a stationary Sup 
port. When the key 10 is operated, the end 
connecting with the beli crank lever 12 rises 
and swings the contact member 13 from left 
to right as viewed in Fig. 1. Two circuit 
terminals 15, 16, are arranged in the path of 
movement of the said contact member 13, 
the contact member 15 beigig secured to a 
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stationary part 17, and provided on its rear . 
face with insulating material 18, while the 
circuit terminal 16 is secured at one end to 
a stationary part 19, its free eld being ar 
ranged to yield by reason of the fact that 
the terminal as a whole is composed of a 
piece of thin spring metal. In its movement 
from left to right, as above described, the 
contact member will first engage the circuit 
terminal 15. The circuit terinimal is ar. ( ranged at a slight angle across the path of 

cal instrument finger key, or other movable 
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2. 

movement of the contact member 13, as will 
be readily understood by reference to Fig. 
2, so that the said contact member will be 
slightly deflected as it moves forward, the 
said contact member being made of flexible 
material to permit of this. Finally the said 
contact member will pass over the end of 
the said circuit terminal, and will then en 
gage the circuit terminal 16. The said cir 
cuit terminal 16 is made of thinner material 
than is the contact member 13, and will yield 
much more readily, so that, as the contact 
member passes completely away from the 
circuit terminal 15, it will, in dropping over 
the end thereof, force the circuit terminal 
16 slightly rearward. The contact member 
13 reaches the limit of its movement, almost 
directly it leaves the circuit terminal 15, and, 
in Springing rearward in the manner de 
scribed, it will be in a position to pass to the 
rear of the said contact terminal 17 upon its 
return movement. During this return nove 
ment it will engage the insulated part 1S, 
by which it will be still further deflected 
until in reaching its normal rest position 
(as shown in Fig. 2), it will be again per 
mitted to swing back to a position in which, 
in its forward movement, it will once more 
engage the circuit terminal 15. It will not 
so engage the said terminal, however, until 
it is again moved forward, as, during its 
entire rearward movement it was insulated 
therefrom by the part 18. 
The circuit terminals 15 and 16 are con 

nected, respectively, with electro-magnets 20, 
21, said electro-magnets being connected 
through a common return with the contact 
member 13, and the said electro-magnets 20 
and 21.9perate, the latter for the purpose of 
controlling a clutch by means of which 
movements are inparted to a moving con 
tact carrying member, and the former to a 
means for arresting the movement of the 
Said member and locking it in a position to 
which it has been so moved. A suitable 
Source of electrical energy is indicated at 
181. Means are also provided, whereby the 
Said locking movement operates also to close 
circuit so as to control the recording means 
in accordance with the position to which the 
Said moving part is moved. The clutch con 
trolled by the electro-magnet 21 comprises 
two friction disks 22, 23, the said friction 
disk 22 being rigidly secured to a continu 
ously rotating shaft 24, while the disk 23 
is loosely mounted upon the said shaft and 
carries an arm 25, at the outer extremity 
of which is a circuit closing member 26. 
The said disk 23 is held in its normal posi 
tion by means of a flexible spring 27, which 
extends therefrom and rests against a sta 
tionary pin. 28. The disk 23 is arranged to 
be engaged by a lever 29, fulcrumed to a 
Stationary support at 30, said lever carrying 
the armature 31 for the electro magnet 21. 
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Normally a spring 32 holds the arylature 
and lever up against a stop 38, and, in this 
position, the disk 23 is free froll engage 
inent with the disk 22. If, however, the 
electro-magnet 21 he energized St as to at 
tract its armature, the lever 29 will be rocked upon its pivotal support 30 against the ill 
fluence of the spring 32 to press the disk 
23 against the disk 22. When this takes 
place, the disk 23 will be rotated with the 
disk 22, and such movement of rotation will 
continue for so long a time as the electro 
magnet 21 is energized unless such movement 
is stopped positively by some other means. 
The armature 34 for the electro-magllet. 2) 

is carried by a lever 35, and to the said le. 
ver is also secured a segment 36, the face of 
which is provided with a plurality of 
notches arranged substantially concentris 
ally with the axis of rotation of the shaft 
24. The segment 36 as a whole comprises, 
or includes a number of contact pieces. 87, 
the said contact pieces being arranged in 
circuit with recording devices 3S, which may conveniently comprise electrically operated 
sheet perforating means. Such perforating 
means may comprise, as indicated colven 
tionally in Fig. 4, punches 43 carried by the 
armattire levers and co-acting with dies 44 
secured in suitable fixed positions. The ill'- : 
rangement of electric circuits in the present 
instance is such as to connect Seven gl'Olips 
of contact pieces 37 with three electro-mag 
nets 39, 40, 41 in such a Way as to cause, the energization of the said magnets individu 
ally, collectively or permutatively in accord 
ance with the particular group of colltact 
pieces through which circuit is closed at the 
time. Specifically the contact pieces 37 are 
connected with electro magnets 39, 40 and 
41 as follows: The lowermost group con 
prises four contact pieces, three of which 
are connected, respectively with the Said 
magnets 39, 40 and 41, and the other of 
which forms a part of a common return 
which leads through the generator to the op 
posite side of the said magnets. The Set 
immediately thereabove comprises three con 
tact pieces, one of which is connected with 
the electromagnet 40, the Second with the 
electro magnet41, and the third constituting 
a part of the common return. The third 
group from the bottom, also comprises three 
contact pieces, one of which, however, is con 
nected with the electro magnet 39, anotlie' 
with the electro magnet 41, and the third 
with the common return. The next or mid 
dle set comprises two contact pieces, one of 
which is connected with the electro magnet 
41 and the other with the common 'eturn. 
The next or fifth group comprises three ("on 
tact pieces, one of which is connected with 
the electromagnet 40, another with the elect 
tro magnet 39, and the third with the coln 
mon return. The sixth group comprises 
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two contact pieces, one of which is connected 
with the electro magnet 40, and the other 
with the common return, and the seventh or 
uppermost group comprises two contact 

O 

pieces, one of which is connected with the 
electro magnet 39 and the other with the 
common return. As a result of this, it will 
be apparent that when circuit is closed 
through the lowermost group by the circuit 
closing member 26, all three of the electro 
mágnets will be operated and three perfora 
tions will be made by the perforating means; 
when circuit is closed through the second 
group from the bottom, the perforating de 
vices of the electromagnets 40, 41, will be 
operated and two perforations in a selected 
position will result; and when the circuit is 
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closed through the third set, the electro mag 
nets 39 and 41 will be caused to operate and 
to make two perforations, but the relative 
locations thereof will differ from the relative 
locations of those made by the electro mag 
netic devices 40 and 41 which were operated 
when the circuit was closed through the 
second set of contact pieces. In a similar 
manner a single perforation will be made by 
operation of the electromagnet 41 when the 
circuit is closed through the middle set, two 
perforations by the operation of the electro 
magnetic devices 39 and 40 when circuit is 
closed through the fifth set and a single per 
foration by operation of the electro-magnets 
40 and 39 respectively when circuit is closed 
through the sixth and seventh sets of con 
tact pieces. W 
The mechanism operates as follows: When 

a finger key 10 is depressed, contact, as-be 
fore mentioned, is first made with the circuit 
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terminal 15, so as to close circuit through 
the electro-magnet 21. The clutch disks 22, 
23 will then be caused to engage each other, 
and the arm 25 carried by the disk 23 will 
be moved around with the disk 22 until cir 
cuit is once more broken by the fact that 
the contact piece passes away from the cir 
cuit terminal 15 and engages the circuit 
terminal 16. Engagement of the latter cir 
cuit terminal will cause the immediate ener 
gization of the electro-magnet 20, by which 
the segment 36 will be drawn toward the 
arm 35, causing the same to engage the cir 
cuit closing member 26, and locking the part 
against further movement in either direc 
tion. In the engagement of the parts as 
thus described, the circuit closing member 
26 will be caused to close circuit through 
the particular. group of contact pieces 37 
which are opposite it at the time. This will 
cause the proper electro-magnet or electro 
magnets of the recording devices 38 to be 
operated, so as to produce the proper record, 
as will be well understood. The group of 
contact pieces 37 selected by the circuit 
closer 26 upon the arm 25, will, of course, 
be selected in accordance with the amount of 
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by the means herein described. 
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. . . . 8 movement which has been imparted to the 
arm, and this amount of movement will be 
directly proportional to the time which the 
contact member 13 took to pass across the 
circuit terminal 15. But this time depends 
upon the rapidity with which the finger key 
10, is operated, so that the recording means 
will be variously controlled in direct rela 
tion to the speed of movement of the finger key. The expression intensity of any tone 
produced by operating the finger key 10 is 
likewise governed by the speed of movement 
of the finger key 10, so that, by this means, 
the expression intensity will be registered 
or recorded, and may be reproduced by the 
enployment of the proper reproducing 
means in an automatic musical instrument 
or musical instrument player, designed to 
be controlled by the record sheet produced 
What I claim is: 

. . . In apparatus of the class described, the 
combination with a movable element and re 
cording means comprising a plurality of re 
cording members for said movable element, of selecting means for selecting recording 
members to be employed in accordance with 
the length of time during which the said ele 
ment is moving. . 

2. In apparatus of the class described, the 
combination with an element arranged to be 
moved in the production of musical sounds, 
of music - record sheet perforating means 
comprising a plurality of punches for the 
said element, and selecting means for select 
ing the punches to be employed in accord 
ance with the length of time the said ele 
ment is moving in order to produce the 
musical sound. : 

3. In apparatus of the class described, the 
combination with an element arranged to be 
moved in the production of musical sounds, 
of a part arranged to travel a distance pro 
portionate to the length of time during 
which said element makes such a movement, 
recording means comprising a plurality of 
recording members for said element, and a 
selecting device operated in accordance with 
the distance of travel of said part for select 
ing the recording members to be employed. 

4. In apparatus of the class described, the 
combination with an element adapted to be 
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moved in the production of musical tones, 
of a continuously operating member, a part 
adapted to be engaged thereby during the 

o ''', 1 time the said:element is moving, and record 
ing means controlled in accordance with the 
distance said moving part is thus caused to 
travel. 

5. In apparatus of the class described, the 
combination with an element adapted to be 
moved in the production of musical tones, 
of two electric circuits arranged to be con 
secutively closed by the said element in its 
novement, means adapted to travel during 
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the closing of the first said circuit, means ranged to be engaged successively thereby, 
engaging the same to prevent further move 
ment when the second circuit is closed, and 
recording means operated by the said en 
gagement, and variously controlled in ac 
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cordance with the relative positions of the 
parts, when they were so engaged. 

6. In apparatus of the class described, the 
combination with an element adapted to be 
moved in the production of musical tones, 
of two electric circuits closed successively by 
said element in its movement, a movable 
arm, electro-magnetic means included in the 
first said circuit for causing the said arm 
to travel, circuit closing means, an electro 
magnetic means included in the second said 
circuit producing the operation of said cir 
cuit closer, the particular circuits controlled 
thereby being governed in accordance with 
the position of said movable arm at the time 
of operation of said circuit closer, and music 
1record sheet perforating means controlled by 
the said circuit closer. 

7. In apparatus of the class described, the 
combination with an element adapted to be 
moved in the production of musical tones, 
of a contact arm controlled in its movement 
by said element, two circuit terminals ar 

a movable arm, means producin the move 
ment of said arm during the time contact 
is made with the first said circuit terminal, 
means engaging Said arm and preventing 
further movement thereof upon the engage 
ment of the second said circuit terminal, 
Said means comprising a plurality of circuit 
terminals through which circuit is closed in 
accordance with the position of the said arm 
when engagement is made thereby, and music 
record sheet perforating means controlled 
by the last said circuit closing means. 

8. In apparatus of the class described, the 
combination with an element adapted to be 
moved in the production of musical tones, 
of a plurality of music record sheet per 
forating devices, and means for operating 
the said music record sheet perforating de 
vices singly, collectively or permutatively in 
accordance with the duration of time within 
which the said arm is caused to make such : 
a movement. 

BENJAMIN S. DEAN. 
Witnesses: - 

GEORGE A. MAIENE, 
ELBERT WILLIAMSON. 

30 

35 

40 


