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SPECIFICATION forming part of Lietters Patent INo. 294,129, dated February 28, 1884,
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To all whom Tt may concer :

‘Beitknownthat 1, BLIGII SIDENAM DMATIT-
LAXD, of London, Iingland, have invented a
certain new and useful apparatus to be em-
ployed In harmonizing melodies, modulating,
analyzing, and effecting other operations in
connection with the science of harmony, of
which the following is a specification.

My invention consists of improved appara-
tus-by means of which I can harmonize me}-

odies, modulate, analyze, and effect other op-

erations in connection with the science of har-
mony—such, for instance, as finding any given
chord in any key, giving the attendant keys
to any tonie, transposing musie, or giving in-
tervals. My apparatus for these purposes is
composed of a frame or board having a series

ot guides on or in which a corresponding num-

ber of parallel slides, hereinafter described,
are iree to be moved independently up and

~down (or 16 might be across or in concentric

25

30
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£0

triad.

cireles within) the said frame or board, as re-

quired,according to the particnlar musical op-
eration to be effected. Various means for
moving the slides may be adopted—such, for
exampile, as screws fitted in the frame and
takinginto female serews in the slides—so that
the slides are moved up or down, according
to the direction in which the serews are turned;
but I prefer to arrange the slides, as herein-
atter described, and shown in the annexed
drawings, so that they can be slid up or down
by hand.. Four of the slides are chord-slides.
Lach of them is divided vertically into three
parts—ifor the tonie, dominant, and subdomi-
nant keys, respectively—and each of these
three parts has five vertical chord-lines, rep-
resenting, respectively, first, the tonie or com-
mon chord; second, the chords of the domi-
nant seventh, ninth, eleventh, and thirteenth,
the diminished seventh, and the minor ninth;
third, the chords of the subdominant, added,
substituted, and Neapolitan sixth; fourth, the
three forms of the chord of the angmented
sixth; and, fifth,the augmented and diminished
‘These five chord-lines bear certain ar-
bitrary sigus or marks (corresponding vwith
signs or marks on a given guide or reference
table, which is hereinafter given) represent-
ing the various chords according to the laws

of harmony, as will be well understood by

those conversant with the science of harmony.

l

tal note-lines, corresponding with a chromatic
scale on the fixed frame or board, and in con-
nection with this chromatieseale ave columns
of notes in regular musical succession. TUpon
each of the chord-slides, near the middle, is a
sultable device—sueh as a thiek black line—to
represent the tonie root (or lowest note) of the

i
Chn

65

tonie chord, (which alwaysappliesto the tonie |

key.) At the proper distance a little higher
up 1s a device such as a double line, and

when this line is placed on a major tonie key

the relative minor to that key is indicated Dy
the black line, and below the tonic root is a

device such as a waved or zigzag line, and

when this line is placed on a minor tonic key
the relative major to that key is indicated by
the black line. On the lines of the chromatic
scale I make at each end a hole to receive a
peg or pin, and I employ these pegs or pins
1in pairs connected together by wirves, the pegs

~Or pins consisting, by preference, simply of the

ends of the wires turned down at right angles.
Thus, when it is wished to harmonize on any
given key, 1 insert pairs of pees on the lines
containing the notes or intervals of a chord
accompanying a given note in the melody, so
that by means of the connecting-wires which
thus lie across the slides the ““binding-notes?”
of this chord, in connection with the next
chord accompanying another given note of the
melody, can be seen. DBy “ bhinding-notes’’ 1
mean notes which are common to the two
chords. |

In cases where 1t is desired to produce the
chords, &e.,in sound, I form holes in the note-
lines of" the chromatic scale, and I apply to
these holes buttons or knobs, which ean be
pressed down by thefinger. When so pressed
down, they act upon the valves of apertures,
which are fitted with correspondingly-tuned
reeds, 1 a wind box or chamber forming part
of the apparatus; or the wires may he made
to act upon tuned sfrings; or, instead of hav-
ing the buttons or knobs on the note-lines of

the chromatic scale, the arbitrary marks be-

fore described on the chord-slides may be in
the form of buttons or knobs which, when
pressed down,actuponthereed-valvesthrough
the intermediation of blades so placed cross-
wise of the {rame or board below the slides
that all the buttons in one note-line of the
same chord-slide or pair of chord-slides will

Each chord-slide is also formed with horizon- | act upon the same blade, and consequently

Ch
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upon the same reed; buv as this modification | Dominant major ninth and diminished

is complicated 1 do not recommend 1if.

. Although I have described that 1 employ

four chord- slides, this number may be varied.

s For example, there may be only two chord-
slides; but the resnlts desired could not be ob-
tained $o readily. In addition to the chord-
slides, I employ an interval-slide, which I di-
vide vertlcally into five parts, for the perfect,

10 major, minor, augmented, and diminished in-
tervals, respectwely, and sometimes I add a
sixth parb for the degrees of the scale used in
transposing, &c. T]JLS interval-slide has note-
lines, whlch are marked according to the laws

15 of lmrmen} with the numeral names of the
various intervals used in harmony. By alter-
“ing the position of this slide relatively to one

of the note-columns on the frame, the inter-
“val or intervals built on any ﬂwen note are
20 ascertftmed, and by inverting the apparatus
the ““inversion’’ of the interval is shown. I
also, in. some cases, employ a scale-slide di-
v1ded vertlcfﬂlymto parts for, first, the major
scale ascending and descendmo*, Second the
minor scale ascending; third, the minor scale
descending, and three other forins of minor
“scales. By altering the position of this slide

25

in conjunction with the interval-slide before -

~ deseribed relatively to one of the note-columns
30 on the frame, a transposition of any given
‘scale or composition is obtained.

In the annexed drawings, Figurel 1sa plan
or face view of my appar atus
section on theline 11, and Fig. 3 a {fragmentary
section on the line 2 2. |

A A is the frame or board befulng a chro-

matie seale, BB. ' C* C° C'are four chord-
slides, free to be moved up and down upon
the frame A. ¥or this purpose each chord-
slide is formed with a slot, ¢, to slide on two
serews, b b, in the frame A or other means of
ﬂmdmg the slides in their movemient may be
adopted. Iach -of the chord-slides 1s divided
vertically into three parts, D It I, ¢f which D
45 in each slide represents the tonic key, I the
~ dominant key, and F the subdominant key.
Edach of the three divisions D E F has five
vertical chord-lines, numbered 1, 2, 3, 4, 5,
which bear certain arbitrary signs or marks, as
shown, representing the various chords ac-
~cording to the laws of harmony, these signs
corresponding with the signs in the following
ouide or reference table, which 1n practice 1t
Will be well to affix to the face of the frame or

40

o

55 bmrd A 1tself
GUIDE OR REFERENCE TABLE.
| Chord-line 1.
60 Tonic or common chord.

@ © Major common chord.
. O Minor common chord.

Chord-line 2

6 5 . B0 Dommant seventh.
- & 00 Dominant major ninth and seventh on
leading note, major key (7).

ﬂ

- @

&

Fig. 2 is a

seventh, or seventh on leading note,

minor Ley ().
0 @ Dominant eleventh of major key.
@A ® Dominant eleventh of minor key.

® © Dominant thirteenth of major key.

)y B @ € Dominant thirteenth of minor key.
t Omit the root of dominant for seventh on »s
leading note in major key, and for dimin-
1shed seventh or seventh on leading note,
minor key.

70

Chord-line 3.

- S0
@ & Major subdominant chord.

«D O Minor subdominant chord. .

Chords of the added and substituted
sixth (§).
@ O B Chord of the Neapolitan sixth (§).
§ Omit fifth of snbdominant for substituted
sixth and for Nmpolltan sixth.

Chord-line 4.

The three forms of the auomemed smth
@ Italian Slxth
D <> French sixth.
German sixth.

&

® o

35

C'hord-line 5.

O @ Augmented triad.
® @ Diminished or imperfect triad.

Each chord-slide C" C° C' C* has horizontal
note-lines, as seen in Fig. 1, corresponding
with the chromatie scale B, and in connection
with this scale is a column, G, of notes inreg-
ular musieal succession. Other colummns, of
notes are by preference also placed at G" G'.
A cross each chord-slide are a black line, ¢, to
represent the tonicroot,a double line,d, to rep-

95

100

105"

‘resent the relative minor tonic key to a major

tonic key, and a waved or zigzag line, ¢, to
represent the relative major key to the minor .
tonic key. 1n line with the lines of the chro-
matic scale B, I make at each side a series of

110
holes, f f, to receive pegs or pins on the ends

of wires, as and for the purpose already here-

in explmmed Iig. 4 represents a pair of these

pins, ¢ ¢, and their connecting-wire h, the

whole consisting of a piece of _wire turned down
at the ends. 4 ¢ are a series of- buttons or
knobs applied to holes 1n the note-lines ot the
chromatic scale B. Itach of these buttons 4 1s
connected by a rod, %, to a lever, [, carrying
a valve, m. 'The valves m fit corresponding
apertures, n, in a wind-bhox, o, having a like
number of toned reeds, p. When one of the
buttons 4 is pressed down by the finger, its rod
k acts on the lever [ and opens the valve m, so
that air from the box o isallowed to escape by
and sound the corresponding reed, p. Springs
¢ and r,fitted, respectively, t-o the button ; and
lever [, return the parts to their normal posi-
tions when pressure is removed {rom the but-
ton. s is an air-inlet to the box o, and con-

115

120

125

130

nected by atube witha bellowsor w1th a mouth-
piece.

- Histheinterval- slide before described, capa-
ble of being moved up and down the frame A
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6o look at I to find their order, which is B, K,

‘minor scale descending.

Cg, GZ, and D4,

294,138 ' 3

In a similar manuer to the chord-slides ¢/ ¢ |
C' C' Thisslide H is divided vertieally into |
SIX parts, respectively for the (first) perfect,
(second,) major, (third,) minor, (fourth,) aug-
mented aund (fifth) diminished intervals, and |
(sixth) for the degrees of thescale nsed in trans.
posing; or this last division may be omitted. !

1 1is the seale-slide, likewise hereinbefore de-
seribed, and capable of being moved up and
down the frame A like the other slides. Tt 18
divided vertically into three parts, respect-
ively for the major scale ascending and de-
seending, the minorscale ascending, and the

At K on the board orframe A is shown the
order of sharps of the signature : ab L, the or- |
der of flats of the signature; at M, the signa-
ture In sharps, and at N the signature in flats.
All these are not necessarily applied to the
board A; but they should be where they can
be easily referred to, so as to enable the appa-
ratus 1o be most readily applied to the varions
musical operations for which it is intended.

In the chord-slides ¢’ C* €* C* a line above a

note (thus, for instance, &) indieates that that
note has been raised a semitone, and a line
below a note (@) indicates that that note has

been lowered a semitone. Lines (full or dot-
ted and not being note-lines) rauning from a
note of one chord to a note of ‘another chord
show the progression and the resolution from
the one chord to the other. The sign < onthe
chord-slides indieates that the note which this
sign represents is a repetition of a note-sign
which is an octave above or below.
Suchbeingthe construction and arran gement
of the apparatus, the harmonizing of melodies,
modulations, analysis, and other like opera-
tions ave cifected by shifting the slides, orsome
of them, aceording to requirement, upon the
frame or board® A, the respective positions of
the slides relatively to each other and to the-
note-columns G producing and shewing the de-
sired result in connection with the guide or ref-
erence table hereinbefore given, aswill be well
understood. T will give a few examples. If1
wish to modulate from thekey of ) major to !
the key of I major, I place thetonicroot—that |
1s to say, the line ¢ of chord-slide ¢ and the |
aouble line d of chord-slide (—on the noce-
line Iip, thereby obtaining the five attendant |
keys on BEb. I next place the tonie root (the
line ¢) of chord-slide €* and the double line ¢
of chord-slide C' on the note-line T, thereby |
obtaining the five attendant keys on Emajor.
I next look at N, Tig. 1, to see what is the
signature of By major, when I find that three
lats are required for the major key. I next

and Ab. T nextlook at M, Fig. 1, for the sig-
nature of Iy, which I find to be four sharps,
the order of which is shown at K to be ¥,
After baving marked my
= ™ - .
signature of iy, I take down the major tonie
oI common chord belonging to the tonic key
ot slide ', or Bb, (presuming that T am modu- |

)

lating from the tonie chord,) whiech is done by
referring to chord-line 1in the reference-table,
and using only the signs @ @, which form the 70
major tonic or commoen chord. I begin at the
bottom of the chord-line 1 of the tonic key of
chord-slide €. T write down the sounds on
whieh these signs fall—viz., Tp, G, and B,
and the octave, if necessary, of Eb. T next 75
look tosee if any of the sounds El, (&, Bh are
contained in the dominant chord (not the
dominaut key) of By, (chord-slide €*,)—name-
ly, any note or notes on the same note-line.
I find on the note-line E» on the doeminant
chord (tonic key) of slide €F a small x, (show-

- Ing that the note is repeated an octave above

or below the D4 of the dominant chord of the
tonie key of Ll in slide %) there being no
b in the key of 3%, which is changed accord-
Ing to the signature toD ¥, (In strict theory,
Ep and D 2 ave two distinet sounds; but they
are so nearly alilke that since the introdue-
tlon of tempered instruments—such as the
piano—they have been regarded as the same ole
sound.) I therefore take D ¥ as the highest
note, for contrapuntal reasons—i. ¢., if a tone
or note occurs in both of two chords which
are to be connected, it is to be retained in the
same voice, a voice being equivalent toa part. g3
(Richter’s Manual of Harmony.) T then take
down the lowest note of the dominant chord
of i—thetonickey—andbuildthe chord B, I'H,
A, B, and D 7—the highest note. (1 omit the
D #1in the lower part of the chord , because the 10
thirdof a chord, if major, must not he doubled,
which it would be if placed in the lower part
of the chord.) This being done, I follow the
lines of resolution which lead from the domi-

SO

O.

nant chord (ling 2) to the tonic chord, (line 3y) 105

both of the tonic key of I
which resolve as follows: 5
the root .. (Allroots can resolve to 100ts, )
LTheDzgoestoEz. T having no resolution-
. -, ' d | | .

line, can go to either Bk or G¥. The AX goCs 11
to G, and B—the octave of the root—goesto

1.

- on chord-slide €,
The root B goes to

crample., -

II

SUWIREINE

There are many other ways of showing this,
as well as other modulations; but they are all
worked in the same way, and of course one
could work through theattendant kevs to ob-
taln the same end. It sometimes occurs that 1o
no note exists connecting the two chords. In
this case the assistance of another chord, or
even of an attendant key, is called in, and one
works 1’ the same way as above through that
key. In harmonizing, instead of modulating
from one key to another, I modulate or Pass
from one chord toanother. Say, for instance,

I

I wigh to harmonize “God Save the (Queen,’’

the melody being given in B, T place the

O

120

F‘

J




_ tonie root—that is, the line ¢ of slide C" and | placed on its tonic root, giving, of course, the
the double line d of slide C2—on Ep, (or on | relative major keys of slide C’as a minor key.
~ whatever key the melody is given,) which, as In the same way, if slide C* becomes major, 70
before, gives the five attendant keys. Seeing | the double line d of slide C* is placed on the
c that the note Ep begins the melody, 1 har- | same note-line as the tonic root ¢ of slide C,
monize with the tonic chord of that key, be- | giving in the same way the relative minors of
cause if the first, third, or fifth begins a melo- ' slide C° as a major key. To analyze, (atter
~ dy, the harmonizing shounld be done with the having set the instrument as before,) I take 75
tonic chord. The next note of the melody be- | the first chord of a composition and find the
o ing another By, I change the chord, because | same on the chord-slide, and so on, marking
it is against the law in strict composition for | their resolutions, &e. If 1 wish to transpose
the partsto succeed in parallel motion. There- | from C fo D, for example, I place the pertect
- fore T use that chord which has most notes in | 1 of the interval-slide H on C, and the root of 30
common with the chord of Ep, but containing | the scale-slide 1 on D. Wherever 1 see anote
1z the note Eb in it. I find thab chord to be the | of the melody to be transposed oun the slide
tonie chord of the key of C minor, (slide C*) | H, I take the same interval on slide I, which
the relative minor of the key of Ep, because | will be the note to which the melody has to be
it has Ep and Gl common to both chords; | transposed. - 85
therefore I write down that chord. The third WhatI claim, and desire to secure by Letters
»o Dote of the melody being F, I again, as'before, | Patent, 18— . -
move to a chord having T contained in it and 1. An apparatus to be employed 1in the
either of the notes C, BEp, G contained in it. | study of the science of harmony, comprising
This T find in the chord of the substituted sixth | a frame or board bearing a chromatic scale; 9o
of the tonic key, (line 3, slide (',) it hav- | and four or other number of chord-slides to
25 ing ¥ for the melody and C of the preceding | move on the said frame or board, these slides
chord. I write down the chord of the substi- | being each divided vertically into three parts,
tuted sixth. The first note of the next baris | and each of these parts having vertical chord-
D. Then, as before, I take the chord contain- | lines, and each slide bearing arbitrary signs, g5
ing the note D, as well as ADb, C, or I of the (to correspond with a cuide or reference table, )
30 last.chord. I find that the dominant seventh | and having also devices to represent, respect-
(of the tonic key of Ep) has D of the melody | ively, the tonic root, the relative minor key
and F and Ap of the last chord. I therefore | to a major tonic key, and the relative major
write down that chord: but to aveid the false | key to the minor tonic key, all substantially 100
progression before mentioned, I omit the I, | as and for the purposes herein set forth. _
25 which, although it must existinthe chord, need 2. An apparatus to be employed In the
not always be expressed. The second note of | study of the science of harmony, comprising
the second bar of the melody is Ep. Here I | the frame or board A, bearing a chromatic
can either resolve to the tonic of Ep, or, as be- | scale, B, and the chord-slides G C° C* ¢, hav- 1035
fore, take another chord with the Ejof the | ing the holes f fin line with the note-lines of
4o melodyand either of the notes Bh, D, ¥, or Ap. | the chromatic scale, in combination with pegs
For a better progression in the bass, particu- | or pins g g, to fit in said holes, and wires A, to
larly as here the Ii}, does not end a theme, 1 connect said pins ¢ ¢, as and®or the purpose
‘usethe subdominant chord, (of the key of E}, | set forth. | | : - 110
line 3, slide (',) it having Ep of the melody 3. An apparatus to be .employed in the
45 and A p common to the last chord; therefore | study ot the seience of harmony, comprising
1 write that chord. The third note of thesec- | & frame or board, A, bearing a chromatic
ond bar of the melody is F. Then, as before, | scale, B, the chord-slides €' C* (7 C, and a
I take a chord with I in it; also, either of the | wind-box containing a namber of tuned reeds, 115
notes A p, C, or Epp. I find that the dominant the valves connected with these reeds being
cc seventh of the tonic key (line 2, chord-slide operated by buttons or knobs on or in line
() contains I of the melody and A p of the last with the note-lines of the chromatic scale, said
chord. T therefore use that chord in its first | parts being arranged and constructed substan-
inversion to avoid consecutive octaves with | tially as and for the purpose set forth. - 120
.. alto part, and so on to the end, avoiding con- | 4. The combination, with the frame or board |
s5 secutives, &c., and ending the theme on the { A, bearing the chromatic scale B, of the chord-
tonic chord uninverted. | | slides ¢/ C* ¢ C* and interval-slide H; as and
T T - - for the purpose set forth. .
Brampte. * 5. The combination, with the frame or board 125

——

SOT 'Z 5D s e =~ | A, bearing the chromatic scale, of the chord-
6o AT '?“”T% 52— S S— S f—— ' slides ¢’ C* C* €, interval-slide H, and scale-
'* “ 1 r fj' @ | & |slide I, as and for the purpose set forth.
- | | | PRy "' In witness whereof I have hereunto signed
B A my name in the presence of two subseribing 130
gy, PR F - witnesses. - | S
65 | b Witnesses: - BLIGI SIDENITAM MAITLAND.
Should the major key of slide C' become a JOoHN C. NEWBURN,

minor key, the zigzag line ¢ of slide € is | GEORGE €. IBACON.
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