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MUSICAL INSTRUMENTS 

BACKGROUND OF THE INVENTION 
The standard musical keyboard, which is used to key 

the individual tone generators, has had much the same 
con?guration for the last 400 years. This keyboard has 
seven lower digitals and ?ve upper digitals per octave 
span. Proposed changes have generally been in the di 
rection of increasing its complexity. So far as I am 
aware, all proposed configurations have included at 
least 12 digitals per octave span or at least seven lower 
digitals per octave span. 
My musical instrument has a keyboard with reduced 

octave span containing only ?ve lower digitals. It has 
not more than one upper digital between each pair of 
adjacent lower digitals. Thus, including both lower and 
upper digitals, there are not more than ten digitals per 
octave span. In the preferred embodiment, the musical 
instrument includes a transporting mechanism. 
The origin of the standard keyboard is obscure. The 

article on “Keyboard” in the 1954 edition of Grove’s 
Dictionary of Music and Musicians states “The perma 
nence of the width of the octave again has been deter 
mined by the average span of the hand, and a Ruckers 
harpsichord of I614 measures but a small fraction of an 
inch less in the eight keys than a concert grand piano 
forte of the 20th century. We are without de?nite infor 
mation as to the origin of the keyboard . . . The ?rst 
keyboard would be diatonic . . . When the row of sharps 
was introduced, and whether at once or by degrees, we 
do not know. We ?nd them complete in a trustworthy 
pictorial representation of the 15th century. A painting 
by Memling in the Hospital of St. John at Bruges, dated 
1479, depicts the keyboard of a regal exactly as we 
have it in the arrangement of the upper keys in twos 
and threes.” Transporting mechanisms were developed 
in the l9th century. 

I have found that children rapidly acquire an appreci~ 
ation of music if they are encouraged to experiment 
and improvise simple melodies and harmonies in a pen 
tatonic scale. Elimination of the two semitonal intervals 
from the diatonic scale decreases the likelihood of get 
ting unwanted pitch combinations and greatly increases 
the ability to pick out a desired pitch. Early training of 
relatively young children is possible if they are allowed 
to sing good rote songs and simultaneously play them 
on a keyboard instrument. The keyboard serves as a di 
rect graphical representation of tonal relationships for 
the singer; singing with expression and breathing de 
velop the qualities of intensity and phrasing in the 

‘ player. Moreover, children’s small hands can span an 
octave more easily if the number of lower digitals in a 
keyboard is reduced below the traditional number of 
seven per octave span. This approach, attempted on 
the traditional keyboard, is marred by the danger of hit 
ting the wrong digital, with its distracting in?uences. 
This danger is greatly reduced on my simpli?ed key 
board, where the number of either lower or upper digi 
tals per octave span is equal to the number of ?ngers 
on the hand. ' . 

When children are learning sight singing, they be 
come confused by the traditional musical notation 
which sometimes represents a particular note on a line 
of a clef, and at other times by a space between the 
lines. More confusion is caused when a boy who has 
been trained to sing on the treble clef must learn to sing 
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2 
on the bass clef, where the lines and spaces are differ 
ently labeled. In music written for my pentatonic in 
strument, some of my notes are always assigned to 
lines, the other notes are always assigned to spaces. 
Moreover, the labeling of the lines in the bass clef is the 
same as the labeling in the treble clef. 

BRIEF SUMMARY OF THE INVENTION 

My invention is a keyboard-type musical instrument 
such as a piano or organ which is specially adapted to 
play a pentatonic scale on the lower digitals. The key 
board contains ?ve lower digitals per octave span, 
where the length of an octave span is de?ned as the 
center-to-center distance between two digitals which 
controls tones an octave apart. (See FIG. 3) The key 
board contains at most a single upper digital located 
between any pair of adjacent lower digitals. Thus the 
maximum number of upper digitals per octave span is 
five; if both lower and upper digitals are included, the 
maximum number of digitals per octave span is 10. 
The instrument may contain a transposing mecha 

nism which uniformly shifts upward or downward the 
pitches controlled by the various digitals of the key 
board. 
One object of my invention is to reduce the octave 

span of the keyboard so that small hands can span the 
octave. 

A second object of my invention is to reduce the 
complexity of the musical scale available on the lower 
digitals, to encourage melodic and harmonic improvi 
sation by children. 
A third object of my invention is to provide a reduced 

musical scale which permits use of a simple notation. 
In the simpli?ed notation, one group of notes is always 
represented by lines of a clef and other notes are always 
represented by spaces between the lines. Moreover, a 
particular note of the musical scale is always repre 
sented in the same position of the lower clef as it is in 
the upper clef. 
A fourth object of my invention is to provide a trans 

posing mechanism which allows a child to play simple 
pentatonic melodies at a higher or lower pitch to suit 
his voice, while playing on the lower digitals only. 
Other advantages of my invention appear in the pre 

ceeding and following parts of the speci?cation. 
In the drawings: 
FIG. 1 shows the traditional keyboard. 
FIG. 2 shows the labeling of the lines and spaces in 

the traditional treble and bass clefs. 
FIG. 3 shows my special keyboard for use with the 

tonal pentatonic scale. 
FIG. 4 shows my pentatonic musical instrument with 

a transposing mechanism. 
FIG. 5 is an end view of the musical instrument 

shown in FIG. 4. 
FIG. 6 is a table showing musical notes played in dif 

ferent positions of the transposing mechanism. 
FIG. 7 shows how the back ends of the digitals are 

bent and narrowed to actuate an array of valves. 
FIG. 8 show the special notation for use with the pen 

tatonic scale and my musical instrument. 
FIGS. 9, 10, ll, 12 show other embodiments of my 

invention by means of which different pentatonic scales 
can be played on the lower digitals of the keyboard. 
A detailed description of the invention follows. Re 

ferring to FIG. 1 the traditional keyboard has seven 
lower digitals per octave span. To avoid ambiguity, I 
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de?ne the octave span as the center-to-center distance 
between digitals which control tones'an octave apart. 
Although de?ned as a center-to-center distance, this 
distance may of course be measured between any cor 
responding points of the two digitals, or between the 
cracks to the immediate left or right of the digitals. 
Present keyboard instruments employ an equitem~ 

pered scale with twelve different pitches per octave 
span separated by equal musical intervals of a semi 
tone. The traditional keyboard with its seven lower dig 
itals and ?ve upper digitals can play each of these 12 
pitches per octave span. In FIG. 1 the seven lower digi 
tals to the left play the diatonic scale, which is charac 
terized by the sequence of musical intervals of 
2-2- I -2-2-2-l semitones. 
These intervals add up to 12 semitones, so that the 

pitch to the right of the last interval is just one octave 
higher than the pitch preceding the ?rst pitch of the se 
quence. The next seven lower digitals repeat the dia 
tonic scale an octave higher, and so on. 

In order to avoid other ambiguities, I generally use 
the terms “tone” and “pitch” in a relative way to de 
scribe a musical sound relative to other tones in a musi 
cal scale. When I intend the term pitch in an absolute 
sense, I use the speci?c term “absolute pitch.” I reserve 
the term “note” for the label itself (such as C or D) 
which is used to specify a. digital and the tone it acti 
vates. When a clef is used to record music on paper or 
blackboard, each musical note is indicated by a sign on 
the clef. Starting at the left of the keyboard in FIG. 1, 
the seven lower digitals included in an octave spanare 
labeled C,D,E,F,G,A,B. The positions of the seven dif 
ferent notes on the treble and bass clefs are indicated 
in FIG. 2. 
The traditional notation has the advantage of com 

pactness, but the serious disadvantage that a particular 
note may be positioned on either a line or a space, and 
it is positioned differently in the treble and bass clefs. 
For example, the note E is placed on the bottom line 
of the treble clef, but also in the fourth space up of the 
treble clef and the third space up on the bass clef. Chil 
dren ?nd this notation confusing, especially when 
learning to sing at sight or to play by ear. The large 
number of notes in the diatonic scale and the large dis 
tance between notes an octave apart add to their dif? 
culties. It is easily understood then, that a large fraction 
of our children are unable to master the dif?culties of 
sight singing and playing. 

In an attempt to reduce these dif?culties, l have con 
structed a reed organ having a keyboard with a reduced 
octave span containing only ?ve lower digitals. These 
digitals play the tonal pentatonic scale, which is a natu 
ral scale comparatively easy to sing. The keyboard con 
tains one upper digital between each pair of adjacent 
lower digitals, making a total of 10 digitals per octave 
span. 
Depending on where one starts it, the tonal penta 

tonic scale may be considered to be made up of the ?ve 
tones do, re, mi, so, la of the diatonic scale, or ?ve 
tones do, re, fa, so, la of the diatonic scale. I choose the 
?rst of these alternatives. When using my organ and 
system of notation, the ?ve syllables do, re, mi, so, la 
and the labels C,D,E,G,A have a ?xed correspondence 
with the ?ve lower digitals in each octave span, as 
shown in FIG. 3. This sequence of pitches corresponds 
to the sequence of musical intervals 2-2-3—2-3 semi 
tones. 
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4 
In the three cases above where the interval between 

adjacent pitches of the pentatonic scale is two semi 
tones, there can be only a single pitch. I label these 
three pitches Dl' ,El ,and Al’ ;they are controlled by 
three upper digitals located between the adjacent lower 
digital pairs C-D, D-E, and G-A respectively. In the two 
cases where the interval between adjacent pitches of 
the pentatonic scale is three semitones, there is a 
choice between two pitches to be controlled by the sin 
gle upper digital located between the adjacent lower 
digital pairs E-G and A-C. I have chosen to make these 
pitches correspond to the two pitches F,B of the dia 
tonic scale which are missing from the pentatonic scale. 
Since F is one semitone above E, and B is one semitone 
below C, these pitches are labeled Ell‘ and Cl’ respec~ 
tively in my system. 
My notation uses two four'line clefs as shown in FIG. 

.8. The spaces between the lines in each clef represent 
the tones A,C,D. The ?rst space above the top line of 
each clef represents the tone E, and the space immedi 
ately below the bottom line of each clef represents the 
tone G. The four lines of each clef represent the tones 
A , C" , Db and El’ respectively. A ?fth line may 
be imagined one space above each clef, and this line 
represents the tone E# . 
On the keyboard the upper digital representing E# 

is colored white, while the other four digitals are black. 
This irregularity provides a landmark for the player and 
allows him to associate the four black upper digitals in 
each octave span with the four lines of each clef, which 
represent the four ?ats in my system of notation. 
Many well known melodies may be played entirely on 

the lower digitals of my organ. The beginning words 
and music of one such melody are shown in F IG. 8. The 
octave jump in the last measure is easily recognized as 
such by the same position of the G note with reference 
to the lower and upper clef. 

In the United States, the Sol-fa syllables are generally 
used in a movable do system, whereas in Continental 
Europe they are frequently used in a ?xed do system, 
which associates the syllables with ?xed notes, ?xed 
digitals, and ?xed absolute pitches. 
Tonality relationships can be easily taught by bring 

ing singing children into early and intimate relationship 
with the keyboard of a piano or organ. For this pur 
pose, I propose to use the so-called ?xed do system 
which associates the sol-fa syllables with ?xed digitals 
of the keyboard, but to dissociate the sol-fa syllables 
from ?xed absolute pitches. The advantages of the 
movable do system ‘can be retained if the keyboard in 
strument is provided with a transporting mechanism. In 
this way, music for voice and keyboard instrument can 
always be written in the “key” of C, without the trou 
blesome key signature, yet by mechanical transposition 
the absolute pitch of the music can be adjusted to suit 
the voice. Accordingly, my reed organ is provided with - 
a transporting mechanism which moves the tone gener 
ator assembly laterally with respect to the ?xed key~ 
board. 
Referring to FIG. 5, audible tones are generated by 

an array of wind-driven reeds l, which are similar to 
those ordinarily used in small reed organs. Air pressure 
produced by blower 2 is propagated through the distri 
bution channel 3 to the array of reeds 1. Normally, 
wind exit from the reeds is blocked by valves 4, shown 
in FIG. 4. The digitals 5, shown in FIG. 4, are pivoted 
about pivots 6, so that when a digital is depressed at its 
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front end, its back end rises, opens one of valves 4, and 
allows the associated reed to sound an audible tone. An 
opened valve 4a is shown in FIG. 5. 
The association between the array of digitals 5 and 

the array of tone generators 1 may be varied uniformly 
by sliding the array of reeds and valves laterally with 
respect to the keyboard. This is accomplished by mov 
ing the transposing lever 7, seen in FIG. 4. 
Referring to FIG. 5, the connecting part 8 between 

blower 2 and distribution channel 3 may be short and 
rigid, or it may be long and ?exible, so that the blower 
may remain stationary while the tone generator assem 
bly is being moved laterally. A wind chest (not shown) 
may be installed between the blower and the distribu 
tion channel to reduce ?uctuations of air pressure. 
Transposing mechanisms of this type, in which reed 

tone generators move laterally with respect to a ?xed 
keyboard, are described in US. Pats. numbered 
448,508 and 606,748. 
Construction of my transposing mechanism requires 

a modification, since the two digitals per octave span 
which are missing from the traditional keyboard must 
nevertheless be represented in the array of tone genera 
tors. I therefore make the center-to-center spacing be 
tween adjacent tone generators only ?ve-sixths of the 
center-to-center spacing between adjacent digitals‘. 1 
narrow the back portion of the digitals and bend them 
so that the back ends of the 10 digitals in each octave 
span actuate 10 of the 12 tone generators in each oc 
tave span. The bending of the back portion of the digi 
tals 5 is seen in H0. 7. 
When the tone generator assembly is moved laterally 

by means of transposing lever 7, different sets of ten 
tone generators per octave span may be played on my 
keyboard, as shown in H6. 6. Thus any desired abso 
lute pitch may be played. In fact, by moving the trans 
posing lever appropriately, any desired note may be 
played on a lower digital of the keyboard. 
While my invention has been described with refer 

ence to a reed organ, it is not restricted to this embodi 
ment. The invention is applicable to any other key 
board type musical instrument such as a piano or ac 
cordian. The instrument is not necessarily equipped 
with transposing means. The term “keyboard” is used 
generically to include the pedalboard or clavier of an 
organ. The term “digital” includes the pedal. The tones 
controlled by the upper digitals may be different from 
those chosen for the preferred embodiment. The num 
ber of upper digitals per octave span may be any num 
ber not exceeding ?ve. The instrument may be used to 
play different pentatonic scales on its lower digitals. 
Referring to FIG. 9, a pentatonic keyboard has six 

consecutive lower digitals activating pitches separated 
by the sequence of 4-l-2-3-2 semitones. When played 
in the key of C, the absolute pitches correspond to the 
traditional labels C.E.F,G,B ,C. This keyboard has 
four upper digitals per octave span. 
Referring to FIG. 10. a pentatonic keyboard has six 

consecutive lower digitals activating pitches separated 
by the sequence of 4-l-2-4-l semitones. When played 
in the key of C, the absolute pitches correspond to the 
traditional labels C,E,F,G,B,C. This sequence of 
pitches is a popular semitonal pentatonic scale. The 
keyboard has three upper digitals per octave span. 
Referring to FIG. 11, a pentatonic keyboard has six 

consecutive lower digitals activating pitches separated 
by the sequence of 4-l-4-2-l semitones. When played 

20 

25 

30 

35 

40 

50 

55 

65 

6 
in the key of C, the absolute pitches correspond to the 
traditional labels C,E,F,A,B,C. This sequence of 
pitches is another popular semitonal pentatonic scale. 

Referring to FIG. 12, a pentatonic keyboard has six 
consecutive lower digitals activating pitches with sepa 
rations of 4-l-2-1-4 semitones. When played in the key 
of C, the absolute pitches correspond to the traditional 
labels C,E,F,G,A|’ ,C. 

I claim: 
1. A musical instrument having a plurality of tone 

generators which produce a sequence of pitches pro 
ceeding from low to high in an approximately equitem 
pered scale, wherein the improvement comprises: 
a keyboard having ?ve lower digitals per octave span 
and not more than ?ve upper digitals per octave 
span, each of said upper digitals being disposed be 
tween two adjacent ones of said lower digitals, 

said lower digitals being consecutively numbered 
from left to right, starting with lower digital num 
ber one on the left of said keyboard, said lower dig 
ital number one controlling a predetermined lowest 
pitch generated by one of said tone generators, 

each of said lower digitals with a number N greater 
than ?ve controlling a pitch one octave higher than 
the pitch controlled by that lower digital which has 
a number equal to N-5. 

2. The musical instrument of claim 1 in which lower 
digitals number two, three, four and ?ve control 
pitches respectively two, four, seven, and nine semi 
tones above said lowest pitch. 

3. The musical instrument of claim 2 including: 
a transporting mechanism having at least five operat 

ing positions, which makes all 12 tones per octave 
span accessible through the keyboard. 

4. The musical instrument of claim 1 in which: 
lower digitals number two, three, four and ?ve con 

trol pitches respectively four, ?ve, seven and 10 
semitones above said lowest pitch. 

5. The musical instrument of claim 4 including: 
a transposing mechanism having at least ?ve operat 

ing positions, which makes all twelve tones per oc 
tave span accessible through the keyboard. 

6. The musical instrument of claim 1 in which: 
lower digitals number two, three, four and ?ve con 

trol pitches respectively, four, ?ve, seven, and l l 
semitones above said lowest pitch. 

7. The musical instrument of claim 6 including: 
a transposing mechanism having at least ?ve operat 

ing positions, which makes all 12 tones per octave 
span accessible through the keyboard. 

8. The musical instrument of claim 1 in which: 
lower digitals number two, three, four and ?ve con 

trol pitches respectively four, ?ve, nine and l l 
semitones above said lowest pitch. 

9. The musical instrument of claim 8 including: 
a transposing mechanism having at least ?ve operat 

ing positions, which makes all 12 tones per octave 
span accessible through the keyboard. 

10. The musical instrument of claim 1 in which: 
lower digitals number two, three, four and ?ve con 

trol pitches respectively four, ?ve, seven and eight 
semitones above said lowest pitch. 

11. The musical instrument of claim 10 including: 
a transposing mechanism having at least ?ve operat 

ing positions, which makes all 12 tones per octave 
span accessible through the keyboard. 

* * * * Il‘ 


