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To all chon, it may concern: 
Beit known that I, CHARLEs F. STODDARD, 

a citizen of the United States, and a resi 
dent of New York, in the county of New 
York and State of New York, have invented 
an Improvement in Methods of Recording 
Music, of which the following description, 
in connection with the accompanying draw 
ings, is a specification, like letters on the 
drawings representing like parts. 
This invention relates to a method of re 

cording the characteristics of musical notes 
and groups of notes, including, if desired, 
duration, tempo and features of expression. 
The character of the invention may be un 

derstood readily by reference to an illustra 
tive method, described herein for conven 
ience as practised by means of a suitable 
form of apparatus shown in the accompany 
ing, drawings, in which - 

Figure 1 is a vertical section of a key 
board of a grand piano, showing a white 
key and an ordinary unit of the action in 
side elevation, and showing also diagram 
matically, recording mechanisms and elec 
trical connections therewith; and 
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Fig. 2 is a fragmentary plan view of the 
keyboard shown in Fig. 1, the piano action 
and other parts being omitted for simplifi 
cation. w 

Fig. 3 shows a fragment of a record of 
the durations and intervals between succes 
sive notes; 

Fig. 4 shows a fragment of a record of 
features of expression of the notes recorded 
in Fig. 3. 

Referring to Fig. 1, a typical action is 
shown in its normal position of rest. When 
the key A is depressed the action throws 
the hammer Cup to strike a string B, at 
the same time lifting the damper Eout of 
contact with the string. . . 

Obviously, any practicable action may be 
used in conjunction with other elements in 
the practice of the illustrative method. 

Each key carries a number of contacts, 
which are divided into two groups; one 
group controlling a recording mechanism 

50 
which makes a record of features of expres 
sion; and the other group controlling a sec 
ond recording mechanism which makes a 
record of other note characteristics such as 
duration and intervals between successive 
notes. It is preferred thus to employ sepa 
rately controlled recording mechanisms for 

several reasons; for instance, an expression 
record for one note of a given loudness is 
desired to be differentiated as much as pos 
sible from an expression record of another 
ote. Only slightly louder than the first. If, 

for illustration, the intensity of one note be 
epresented by a straight line of a certain 
length; it is desirable than even a minutely 
different intensity of another note be repre 
sented by another line having a difference 
in length from the first line, as great as it is practicable to procure. This purpose is 
Well served by having intensity lines drawn 
by styli upon a moving sheet of paper; and 
if the paper moves at high speed all of the 
lines made by the styli will be long and 
readily differentiated. 

For the reasons just described, it is pre ferred to have an expression recording 
mechanism provided with rapidly moving 
record-receiving material. At the same time 
it is a Substantial convenience in manufac 
turing perforated note sheets or the like 
from a record of duration and kindred char 
acteristics, to have the note records of sub 
stantially the same length as the perfora 
tions to be made for the respective notes. 
For instance, it is convenient that a note of 
a given duration be recorded by a line hav 
ing the same length as the perforation by 
which the note of such duration is to be 
reproduced. This purpose may be served 
by having the record sheet of the duration 
recording mechanism move past its styli at 
Substantially the same rate of speed at which 
a perforated note sheet made from such 
record will be moved past the tracker of a 
reproducing instrument. 
Thus, by providing two separately-gov 

erned recording mechanisms, it is practi 
cable to record expression characteristics at 
a high rate of speed, and to record dura 
tion and kindred characteristics at a lower 
rate of speed, more nearly appropriate to 
the intended speed of reproduction. 

Furthermore, the making of two sepa 
rate records permits one to be verified and 
checked by reference to the other so that, 
for example, the accidental omission to 
make any record pertaining to a given note 
upon one recording mechanism can be de 
tected by reference to the record of other 
characteristics of the same note made by 
the second recording mechanism. 
To illustrate practicable means for prac 
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tising the features of the illustrative method 
just suggested, Fig. 1 of the drawings shows 
an electrically controlled expression-record 
ing mechanisia, comprising electromagnets 
5, 6, one for each i.ey. Each electromagnet 
has an all nature , resting upon the upper 
end of a stylus S, the lovel end of which 
rests upon a sheet 9 of paper or other rec 
old-receiving material. The record sheet 9 
may rest, upon a Foil 10 and the latter may 
have upon its periphery a suitable record 
ing medium such, fol' instance, as a sheet 
11 of carion paper, the record sheet 9 rest 
ing directly upon the i'ecording mediuin 11. 
The combined Weights of the armature T 
and stylus 8 are insufficient to press the 
record sheet 9 against the recording me 
dium 1 hard enough to make a malk on 
the former; when, however, the electro 
magnet 5 is energized and the ai'nature at 
tracted, the stylus forces the record sheet, 9 
against the recording medium 11 and, SO 
long as the electiomagnet 5 remains enel 
gized, a line will be inade upon the linder 
side of the record sheet 9. 
A second recording mechanism is pro 

vided, comprising electromagnets 2, 3, 
;: limatures 14, styli 15:nd a record sleet 16, 
all of which may be duplicates of the corre 
sponding paits of the expression-i'ecording 
mechanism. A magnet 12 or 13 is provided 
for each key of the piano. 
As is well understood in the art, the in 

tensity of a note played upon a piano (le 
pends upon the force with which the ham 
mer strikes the string; the mass of the 
hammer being a constant, the force with 
which the hammer strikes the Stiring is 
varied by varying the speed of the hanmer. 
The varying hammer speeds are readily 
measurable by reference to the periods of 
time of hammer travel, and these varying 
periods of time are recordable upon the spe 
cific expression-recording apparatus shown 
in the drawings. 

In Fig. 3 line-R designates by its length 
the duration of a corresponding note and 
in Fig. 4 the line designates by its length 
the relative intensity with which the same 
note was sounded. In the same way the 
lines S, T, U and V designate the duration 
of notes to which they correspond, and in 
Fig. 4 the lines 8, t, it and 2 designate the 
intensity of the tones represented by the 
lines S, T, U and W respectively. The frag 
ment of the record sheet shown in Fig. 3 is 
that sheet which is preferably moved past 
the recording points at the ordinary speed, 
that is, a speed approximately the speed of 
an ordinary note sheet as used in a player 
piano. The fragment of the record sheet 
shown in Fig. 4 is that which is preferably 
driven at a higher rate of Speed than the 
record sheet of Fig. 3. In Fig. 4 the in 
tensity record sheet is shown as being driven 
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at twice the speed of the duration record 
sheet. This is graphically illustrated by 
the vertical lines dividing these sheets into 
what may be termed measures. It Will be 
seen that measures 1 and 2 of Fig. 3 take 
up one-half the space of neasures 1 and 2 
in Fig. 4, thus inclicating that the intensity 
record sheet is driven twice as fast as the 
filiation 'ecord sheet. 

It will be seen that the duration of the 
tone represented by the letter S was greater 
than the curation of the tone represented 
by the letter is but by reference to the in 
tensity record it will be seen that the tw: 
notes were sounded with the same intensity 
}ly reason of the fact that the lines S and ; 
are of the same length. For further illus 
tration it will be seen that the note T vas 
Sounded with greater intensity th: the 
notes R and S because the line it is approxi 
mately one-hai; the length of the lines, and 
8. Similarly notes R. U and V will. by 
reference to the intensity lines 7', it and , 
be seen to have been Sounded with a greater 
intensity than any of the preceding notes. : 
it will be apparent that the louder the tone 
the more rapid must be the travel of the 
tone Souliding element whose movement is 
recorded on the sheet of Fig. 4 (in this case 
the key) and therefore the shorter time in 
teival between the making and the breaking 
of the contacts controlled by Said tor 
sounding element will cause a shorter line 
to be drawn on the intensity sheet. The 
lines R and R represent the sounding and 
re-sounding of the same note. The lines 
and 7 represent the intensity with which 

he hote was sounded and then re-sounded 
and indicate that the note was re-sonded 
with greater intensity. It will be noted 
that the intensity lines terminate substan 
tially at the point where the duration lines 
would begin if incorporated in Fig. 4. For 
example, the sounding of the note indicated 
by line R begins substantially midway of 
the measure 1 while the intensity line riter 
iminates substantially milway of measure 
similarly with the other record lines. 

In Fig. 4. the six lines designated by p 
represent the marks made when the key is 
released and the circuit is again close for 
a moment, while the two contact points 20 
and 28 are in their merity baths at the 
same time, but as heretofore explained these 
lines p so recorded are lisregarded. 
The inner end of the key & carries a co 

tact point 20 which, when the key is at rest, 
projects into a mercility bath in a cup 21. 
The cups; 21 for all of the keys are mounted 
in the saine metallic strip 22. and the latter 
is connected by a wire 23 through it hat 
tery 24 to all of the electromagnets of the 
expression-recording interhanism. The con 
tact point 20 is connected by a wire 26 embed 
del in the key with a second contact point 
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28 carried proximate the front end of the 
key and arranged to enter a mercury bath in 
a cup 30. There is a separate cup 30 for 
each white key, and each cup is insulated 
from the others and connected by a wire 31 
with one of the electromagnets 5 or 6. The 
arrangement of the black keys may be sub 
stantially identical with that just described 
as pertaining to the white keys except, in the 
specific apparatus of the drawings, each 
black key has a cup 33 positioned to the rear 
of the cups 30 for the white keys. 
When the key is at rest, as shown in Fig. 

1, the circuit through the expression-record 
ing mechanism is broken between the contact 
point 28 and the mercury cup 30: when the 
key is depressed, however, the point 28 en 
ters the mercury bath in the cup 30 and 
closes the circuit from the battery 24 through 
the wire 23, mercury cup 21, contact point 
20, wire 26 in the key, contact point 28, 
mercury cup 30, wire 31 to a single electro 
magnet 6 of the recording mechanism, and 
thence by a wire 35 back to the battery. This 
initial closing of the expression-recording 
circuit preferably occurs at an intermediate 
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stage in the depression of the key, and at 
such a time as the hammer has attained its 
maximum speed. For instance, the contact 
point 28 and mercury cup 30 may be rela 
tively so adjusted that the former will enter 
the mercury bath of the latter after the key 
has been depressed say one-fourth of its full 
downward movement. By the described ap 
paratus this closing of the expression-record 
ing circuit energizes one of the recording 
magnets and initiates a line on the record 
sheet 9, and that line continues to be drawn 
so long as the circuit is maintained. 
At a later stage in the depression of the 

key, and preferably at or about the time the 
hammer strikes the string, the contact point 
20 is withdrawn from the mercury in the 
cup 21, thereby breaking the circuit and im 
mediately terminating the record line. The 
line so drawn represents with close approxi 
mation the period of time occupied by the 
hammer in moving from its first recorded 
position to its last recorded position at or 
about the time the string is struck. When 
the key is released the circuit is again closed 
for a moment while the two contact points 
20 and 28 are in their mercury baths at the 
same time, but the line so recorded is dis 
regarded in the described illustrative expres 
sion-recording mechanism. 
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The preceding description has pertained 
principally to the recording of expression 
characteristics. The illustrative apparatus 
comprises also means whereby a second re 
cording mechanism may be controlled by the 
key to record duration, tempo, etc. w 

Each white key is provided with a con 
tact point 40, adapted to enter the mercury 
bath of a cup 42. Each such cup is insulat 

ed and connected by a wire 43, with one of 
the electromagnets 12 or 13 of the note re 
cording mechanism. The contact point 40 
is connected by a wire 44 with a second con 
tact point 45 upon the same key. The point 
45, in the specific apparatus, projects con 
stantly into the mercury bath of a cup which 
is drilled in a metal strip 47 extending under 
all of the keys, the operation of which is 
to be recorded. A wire 48 connects the 
strip 47 through a battery 49 with all of the 
electromagnets of the note recording mecha 
nism. Each black key has a contact point 
50 to enter a mercury bath in an insulated 
cup 52, the point 50 and its cup 52 exactly 
corresponding to the point 40 and cup 42 
for each white key. Likewise, the contact 
point 50 of each black key is connected by a 
wire on the key with a contact point 45 pro 
jecting into one of the cups of the strip 47. 
A wire 53 leads from each cup 52 to one of 
the magnets 12 or 13. 
With the described arrangement the cir 

cuit is made and broken only between a con 
tact point 40 or 50 and its mercury cup. 
Preferably the circuit is made during de 
pression of the key at substantially the time 
that the hammer C hits the string and initi 
ates the sounding of a note. The circuit be 
ing so made, the recording mechanism starts 
a line on the record sheet at substantially 
the moment the note begins. This line con 
tinues so long as the circuit is closed between 
the point 40 and cup 42, by depression of 
the key. When the key is again elevated the 
circuit is broken, preferably at substantially 
the moment the damper damps the vibration 
of the string to terminate the sounding of 
the note. This breaking of the circuit 
terminates the recorded line at substantially 
the moment the note ceases to sound. In 
this manner an accurate record of the dura 
tion of the note may be procured, and, as 
already stated, the recording operation may 
be conducted at such speed that the record 
line shall be of substantially the same length 
as a perforation by which the note is to be 
reproduced with the same duration. 

If the same key is struck twice in succes 
sion, the termination of the first duration 
line marks the beginning of the time interval 
between the first and the second notes 
sounded by the key; and the beginning of 
the second duration line indicates the end 
of said interval. Accordingly, note records 
made by a plurality of depressions of the 
key record both the duration of notes and 
the intervals between successive notes. In 
like manner, the relative durations of, and 
intervals between, notes sounded by different 
keys are duly recorded as will be under 
stood by those skilled in the art. 

It is to be understood, of course, that this 
invention is in no degree limited to the spe 
cific apparatus shown in the drawings, or to 
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any particular construction or organization 
of apparatus. On the contrary, a method 
embodying the features of this invention 
may be practised in a variety of ways within 
the scope of the subjoined claims. 

Claims: 
1. The improvement in the art of record 

ing the notes of a musical composition as 
played upon a key operated musical instru 
ment, which includes recording upon a mov 
ing sheet initially a stage in the travel of 
an element of the tone sounding mechanish 
prior to the Sounding of a note, and record 
ing a subsequent stage in the travel of said 
element, representing by the intervening 
space between said two records the relative 
speed of movement of said element of the 
tone sounding mechanish ; and sinuitaine 
ously 'ecording separately tip oil :: notheir 
moving sheet the beginning and ent of the 
sounding of said tone. 

2. The improvement in the art of record 
ing the sequence, duration and intensity of 
the sounded notes of a musical composition 
as played upon a key operated misical in 
strument. which col}sists in inaiking up(); a 
moving sheet a series of parallel lines. One 
for each Sounded note, representing by the 
relative positions of their advance elds 
substantially the relative instants of coin 
plete depression of the respective keys and 
by their relative lengths substantially the 
intervals throughout which the respective 
keys are maintained in depressed position. 
thereby to record substantially the sequence 
and duration of the sounded notes; and 
simultaneously marking an independent 
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Series of parallel lines, one for each Soundel 
note, representing inversely by their relative 
lengths the speed of depression of the re 
spective keys, thereby to record substan 
tially the relative intensities of the sounded 
otes. 
3. The improveilent in the art of record 

ing the sequence, duration and intensity of 
the sounded notes of a husical composition 
as played upon a key-operated musical in 
strument, which consists in marking upon 
a noving sheet a series of pai'allel lines, one 
o; each sounded note. representing by the 
relative positions of their advance ends 
substantially the relative instants of com 
plete depression of the respective keys and 
by their relative lengths substantially the 
intervais throughout which the respective 
keys are maintained in depressed position. 
the rely to record substantially the sequence 
and du'ation of the sounded notes: a (t 
simultaneously larking upon a second sheet 
innoying at a constant greater spees than the 
first sheet a second series of pai'aliei lines, 
the for each sounded note. representing in 
versely by their relative lengths the relative 
speed of depression of the respective keys, 
theirely to record substantially the relative 
intensities of the sounded notes. 

in testimony whereof, I have signed any 
hame to this specification. in the presence of 
two subscribing witnesses. 

CHARLES F. STOOOAR). 
Witnesses: 

C. D. DouBLE ORF, 
J. E. RoREITs. 
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