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Application filed March 22, 1926. serial No. 96,554. 
My invention is a chromatic scale and Solo 

note selecting device for organs, pianos and 
the like, adapted to run chromatic scales 
either up and down the instrument and to 
hold a solo note if desired. 
An object of my invention is an appliance 

by which chromatic scales may be run either 
from the bass towards the treble or from the 
treble towards the bass in organs or mechan 
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ically operated pianos or such instruments, 
and also to hold as a solo note the upper 
or lower note of the chromatic scale. 
A further object of my invention is an ar 

rangement for running chromatic scales by 
which it is only necessary to press a key 
representing the finishing note of the scale, 
say the note of low or high octaves, the in 
strument running the scale between its rest 
position wherever that may happen to be 
and the final note designated and stopping 
on the note held at which it is desired to 
stop the run of the scale. This note may 
also be heid as a solo note. 
A further object of my invention is to 

provide a keyboard with electrical contacts, 
a series of fixed electrical connector's as 
sociated therewith, a slide cooperating with 
the connectors and a single connector bar 
for leading the current to an electrical op 
erating device for the organ or similar in 
strument. - w 

A more specific object of my invention is 
to provide a pneumatic control device for 
operating the slide so as to give the proper 
speed for running the scale, the pneumatic 
device being arranged to give a slight ir 
regularity in such scale simulating a scale as 
played by a skilled organist. 
A further object of my invention in run 

ning chromatic scales is in simultaneously 
running sub or super-harmonics of the main 
or what might be termed the unison scale. 
These sub or super-harmonics may be thirds, 
fourths, fifths, sixths, twelfths, or the scales 
may be run in octaves if desired. In fact, 
I may run any harmonic or scales in chords 
which would harmonize with the main or 
unison scales. . . . . . 

This is accomplished by having an extra 
series of plate contacts with brushes op 
erating simultaneously with the brush for 
the main scale and having crossed or offset 
wiring to sound the harmonic notes. In 
each of the sets of wirings I utilize a stand 

ard type of pneumatically operated organ 
switch so that a scale may be run of single 
Or unison notes and any one or more sub 
or Super-harmonics therewith. If desired, 
by means of the cross or offset wiring and 
the use of the organ switch I may transpose 
the key in which a scale is run. 

In constructing my invention I utilize a 
keyboard having an arrangement to make 
electrical contacts with a source of power 
Supply. One branch of this supply is fed to 
a series of connectors one for each key; these 
connectors having contacts with a slide bar, 
the slide bar being operated by a pneumati 
cally controlled device. Another branch of 
the circuit leads to a sliding single con 
nector attached to the slide bar, this con 
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nector being adapted to form a series of 
electrical connections leading to electro 
magnets or the like controlling the different 
notes of an organ. - 
The device is constructed so that it is only 

necessary to press and hold a certain key 
and the scale will be run up and down to 
said key and then the running of the scale 
will stop. This note may be automatically 
held as a Solo note, the organist working 
in suitable music therewith. It will be un 

80 

derstood that while the scale is being run 
the organist may if desired also be causing 

, other of the organ pipes to be speaking. 
The slide bar is operated by a pneumatically 
controlled device until a breaking contact 
engages. One of the multiple connectors at 
the particular note held, that is, at the note 
to be the end of the scale and come to rest 
by means of an electro-magnet forming a 
brake for stopping the slide. 
My invention will be more readily under 

stood from the following description and 
drawings, in which: 

Fig. 1 is a plan view of part of the elec 
trical control mechanism with the slide bar, 
the pneumatic control box and the connec 
tions to the organ mechanism. 

Fig. 2 is a vertical section taken o 
line 2-2 of Fig. 1. 

Fig. 3 is a vertical section on the line 
3-3 of Fig. 1, showing the pneumatic con 
trol box. . 

Fig. 4 is a vertical cross section on the 
line 4-4 of Fig. 1, illustrating the brake 
mechanism for the slide bar. 

Fig. 5 is a vertical cross section on the 
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line 5-5 showing the sliding contacts to 
control the motion of the slide bar in One 
direction. . . . - - - - 

Fig. 6 is a vertical cross Section on the line 
6-6 of Fig. 1 showing the sliding contacts 
for controlling the motion of the slide bar 
opposite to that of Fig. 5. 

Fig. 7 is a longitudinal Sectional view of 
the pneumatic piston and part of the cylin 
der for operating the slide bar. Fig. 8 is a diagrammatic view illustrating 
the electrical connections from the keyboard 
to the connectors, the slide bar, the Organ control and the pneumatic mechanisin for 
operating the slide bar. , - . 

Fig. 9 is a diagrammatic side view of one 
of the keys illustrating the switch contacts. 

Fig. 10 is a diagrammatic plan of a sta 
tionary block having a series of contact 
plates thereon and a slide bar with connec 
tors for engaging the different contact plates 
with the wiring to give certain harmonics 
with the main scale by crossed or offset wil ing. This figure shows diagrammatically 
the wiring to the organ switch. 

Fig. 11 is a cross sectional view of the 
block, the slide bar, the various electrical 

keyboard will be the ordinary full length of 

?? ?? pedals. 

one connector for each key. 

connections and the organ Switch. 
The general construction of my chromatic 

scale running device is substantially as foll 
lows, having reference particularly to Figs. 
1, 2 and 8: A keyboard 1 indicates an organ or like 
keyboard, including the half note keys there 
for, having the commonly termed white and 
black keys. It will be under'stood that the 
the organ or piano keyboard or of any 
length desired and may include the foot 

ls. A series of electric connectors 2 are 
situated on a stationary block 3; there being 

The block is 
provided with a longitudinal groove 4 in 
which operates a slide bar 5. 
The side of the block opposite the connec 

tors 2 is provided with a series of flat sta 
tionary electric contacts 6. The slide is op 
erated by a pneumatic cylinder 7 having a 
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piston 8 therein and a piston rod 9, the pis 
ton being controlled by a pneumatic control 
box. 10. 
The construction of the block 2 provides 

a longitudinal electrical conductor 10 se 
cured to one side of the groove, a parallel 
conductor 11 on the same side, a conductor 
12 on the Opposite side of the groove and a 
conductor 13 on the top of the block on the 
upper face - 14. The connectors 2 are se 
cured to the tongue 15 which extends later 
ally from one side of the block and are 
formed of resilient material extending across 

face 16. An electro-magnet 17 is the top 
imbedded in the block in the groove 4 oper 
ating as hereunder set forth. 
The slide bar 5 is constructed substan 
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tially as follows, having reference particu 
larly to Figs. 1, 2, 4, 5, 6 and 8. The baris 
preferably made of wood and fits in the 
groove to have free sliding movement there 
in. Conductors 18 and 19 are secured in the 
upper face of the slide bar. These conduc 
tors are slightly spaced apart at the center 
as indicated by the numeral 20 and therefore 
forming two independent electrical conduc 
tors. - - V- 

A bridge bar 21 is secured on the upper 
face of the slide bar positioned in the space 
20. The contact ends 22 of the connectors 
2 are adapted to bear on the conductors 18 
and 19 and in the sliding movement of the 
slide bar these ends of the connector's ride 
over the bridge bar 21. A single electiical 
connector 23 is secured to the slide bar, pref 
erably at a central position and substantially 
opposite the bridge bar 21. This connector 
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has a sliding brush 24 adapted to bear on the 
conductor 13 and also having a brush end 
25 adapted to bear on the contacts 6. 
An electric lead 26 is imbedded in the slide 

bar 5, being connected to the conductor 19 on 
top of the bar and extending to the brush 27 
which is in sliding contact with the conduc 
tor 11 on the side of the slot as shown in Fig. 
5. Another electric lead 28 is connected to 
the conductor 18 and extends through the 
side bar 28 at the opposite side, having a 
brush 29 in sliding contact with the conduc 
for 12. An iron armature 30 is imbedded in 
the base of the slide bar extending the full 
length thereof, adapted to be acted upon by 

5 
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the electro-magnet it as hereunder described. 
An electric lead 31 is connected to the bridge 
bar 21 and passes through the body of the 
shide bar having a brush 32 in sliding con 
tact, with the conductor 10. This conductor 
has an electric lead 33 passing to the electro 
magnet 17 and by the lead 34 to ground or 
the negative side of the circuit. 

(5. 

The keyboard Switches are constructed 
Substantially as follows, having reference 
particularly to Figs. 8 and 9: 
The individual keys 35 are indicated as 

O 

mounted on a pivot 36 and each having a 
conducting plate 37 at their inner end. A 
rail 38 extends lengthwise of the keyboard 
and is positioned above same. This rail 
supports on its under surface an electrical 
conductor 39, said conductor having a series 
of spring contacts 40 to each key. The con 
ductor 39 is preferably connected to the pos 
itive side of the source of power, this being 
a direct current. 
A bills bar 41 extends along the under 

surface of the rail 38 and has a series of 
spiring fingel's 42 extending downwardly, 
positioned to engage the conducting plate 3 
on each of the keys. A series of separate 
spring fingers 43 are also positioned on the 
undersurface of the bar 38 and are adapted 
to contact with the conducting plate 37 on 
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the keys. There are separate electrical leads trols the action of the pneumatic control box 
44 extending from each of the fingers 43 to 
the connectors 2. 
The conductor 11 has an electric lead 45 

extending to an electro-magnet 46 in the 
pneumatic control box 10 and the conductor 
12 has an electric lead 47 extending to the 
electro-magnet 48 in the control box. These 
magnets have a common negative or return 
lead 49 either extending to ground or to the 
negative side of the source of power. The 
operation of the magnets in the control is as 
hereunder set forth. 
The operation of the electric circuits is 

substantially as follows, having reference 
particularly to Figs. 4, 5, 6, 8 and 9: 
When any key is pressed downwardly it 

forms an electric circuit from a source of 
power through the conductor 39, the finger 
40, plate 37, the finger 42, the bus bar 41 to 
the conductor 13, from the conductor 13 to the 
sliding single connector 23 by means of the 
brush 24, from the brush 25 to any one of the 
plate contacts 6 through any one of the leads 
50 to the electro-magnetic devices 51 and 
from thence to a ground or negative connec 
tion 52. The electro-magnetic devices 51 are 
indicated diagrammatically as operating an 
organ speaking mechanism of a standard 
type and may be arranged to actuate any of 
the different types of pipes in an organ or to 
operate the keys either electrically or elec 
tro-pneumatically of a mechanical organ, 
piano or like instrument. 
The electro-magnetic devices 51 are stand 

ard equipment for controlling organ pipes 
and, as they form no part of my immediate 
invention, need not be described in detail. 
Thus it will be seen that presuming the 

slide bar 5 is at rest and maintained at rest, 
that pressing any one of the keys transmits 
a current to the electro-magnetic devices 51 
which operate or control the organ or other 
instrument. 
The circuit from the keys through the 

electrical devices on the slide bar and to the 
electro-magnets 46 and 48 in the control box 
is as follows, having reference particularly 
to Figs. 4, 5, 8 and 9: 
As above mentioned, on operating any in 

dividual key an electrical connection is made 
from the positive side of the source of pow 
er, through the conductor 39, the fingers 40, 
to any one of the plates 37; through the fin 
gers 43, the leads 44 to any one of the connec 
tors 2 and from these connectors to the con 
ductors 18 or 19 or to the bridge bar 21. 
Presuming a key on the left hand of the 

keyboard, that is the bass, is depressed, the 
current would be transmitted by the switches 
on the particular key to the conductor 19 
and from this conductor through the lead 
26 to the conductor 11 and through the lead 
45 to the electro-magnet 46 by means of the 
mechanism hereunder set forth. This con 

10 and the pneumatic cylinder 7 to draw the 
slide bar 5 to the left, that is, towards the 
bass. 

It will be understood that the organist will 
hold the key that is pressed a sufficient 
length of time for the scale to be 'un in 
accordance with the speed of the control 
mechanism hereunder set forth, and the re 
fore the bridge bar 21 will be brought un 
der the particular connector 2 which is 
directly electrically connected to the spe 
cific key 35. An electric current will then 
pass from the bridge bar 21, through the 
lead 31, the brush 32 to the conductor 10, 
the lead 33; through the electro-magnet 17 
and to the ground or negative side 34. The 
energization of the magnet 17 attracts the 
armature 30 extending lengthwise of the 
sliding bar and therefore forming a brake 
mechanism and bringing the slide bar to: 
rest. It will be understood that this mag 
net is sufficiently powerful to attract the 
armature with sufficient force to overcome 
the pneumatic power in the cylinder from 
the control box 10. 
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It is presumed the organ has been oper 
ated so that a chromatic scale has been 
sounded by drawing the slide bar towards 
the bass and thereby forming successive con 
tacts from the conductor 13 through the 
single connector 23 to the contact plates 6 
and hence to the organ control mechanism 
51. If the organist wishes another chro 
matic run extending still ful ther to the bass, 
he merely has to press a key further in the 
bass register from the last note sounded and 
the slide bar will continue its movement to 
the left until such note is reached and stop 
there, provided the organist holds his finger 
on the key until it is reached, otherwise it 
will be stopped at any note on which the 
bridge bar 21 comes to rest when he raises 
his finger, due to the de-energizing of mag 
nets 46 and 48. 
If the organist wishes a chromatic scale 

running up he presses one of the keys to 
wards the treble end of the keyboard from 
the note last sounded and this by the sim 
ilar connections above mentioned and 
through the connectors 2 forms an electrical 
connection with the conductor 1S on the 
slide bar. The connection from this con 
ductor is through the lead 28, the brush 29 
to the conductor 12, the lead 4 to the 
electro-magnet 4S. This controls the oper 
ation of the pneumatic cylinder as here 
under set forth to shove the slide bar to 
wards the treble end of the keyboard or 
connectors 2 and contact plates 6. This 
gives a chromatic scale running up until the 
bridge bar 21 is brought underneath a 
connector 2 leading to the particular key 
the organist is depressing. The slide bar 
is then brought to rest in the manner above 
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disclose the mechanism for doing this as such arrangements for changing the pressure in 
pneumatic controlled instruments is well 
known and it is only necessary to govern 
same as desired in order to increase the pres 
sure or decrease the pressure of air in the pneumatic control box. 

In the construction of my instrument it 
will be apparent that while it is desirable 
to have the keyboard of standard size simi 
lar to the other manuals of an organ and to 
form a keyboard for my instrument I would 
preferably utilize the ordinary keyboards 
already installed on an organ. If the keys 
of these keyboards are already overloaded 
with electrical connecting devices, the scale 
running device could be operated by relays. 
It is also to be understood that the scale 
running device and the solo note sustaining 
feature may be operated on wiat are known 
as first and second touches and also by a 
pedal keyboard. It is not necessary to have 
the scale extending the full length of the 
keyboard as the scale would hardly ever be 
run in the low and high registers. How 
ever, if these are desired it could be arranged 
by coupling octaves in the usual manner. 
The arrangement for obtaining sub or 

superharmonic scales run in connection with 
what might be termed the main scale, is 
illustrated particularly in Figs. 10 and 11 
which show an arrangement for obtaining a 
third and a fifth above the main scale. 
These are merely taken as illustrative and a 
sufficient number of contacts may be utilized 
to give any desired number of harmonic scales. 
In the above figures the keyboard is 

omitted, the sets of connectors electrically 
associated with the keyboard being desig 
nated by the numeral 102 and mounted on a 
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stationary block 
groove 104 in which the slide bar 105 oper 
ates. The series of contact plates 106 are 
utilized to give the main scale directly in 
accordance with the particular keys oper 
ated in the keyboard. 
In this arrangement I utilize the conducto' 

wires 10, 11, 12, 18 and 19 in a similar man 
ner to that described in connection with Fig. 
8 and have a similar type of bridge block 21 
in the space 20 between the said wires. The 
conductor 13 has the same function as de 
scribed in connection with Fig. 8 as has also 
the single connector 23 with the brushes 24 
and 25. However the electric leads 107 
lead to an organ switch 108, this being of a 
standard type and pneumatically oper 
ated, causing the contact fingers 109 to bear 
upon connectors 110. These connectors lead 
directly to wires 50 actuating the electro 
magnetic control device 51 of the organ 
mechanism. 
In order to obtain a super-harmonic with 

the main scale run as above described, I 

keep sounding. 

103. This block has a 

mount a continuous conductor 111 on the 
block 103 and connect this electrically by a 
lead 112 and 113 with the conducting bai's 
18 and 19. A bridging connector 114 is 
rigidly attached to the slide bar and has 
a brush 115 in continuous contact with the 
conductor 111. 
The arrangement for giving a Super-har 

monic one fifth above the main scale is sub 
stantially as follows: , . 

on the block 103, being in cross alinement 
with the contact plates 106. The connector 
bar 114 has a brush 117 bearing on these 
plates. The electric leads from the contact 

A series of contact plates 116 are mounted 
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80 
plates 116 designated by the numerals 118, 
119, 120 and 121 are connected to organ 
switches 122 of a similar character to the 
organ switches 108. It will be seen by trac 
ing out the electric connections that the 
bridging bar 21 where the slide has come to 
rest in accordance with the key being struck 
or held, is on the C note as indicated by 
the notes on the right hand side of Fig. 10 
and that the brush 117 conducts an electric 
current to operate the note of G above, which 
is the fifth above the C, giving a scale in 
harmony therewith. If it is desired to run 
both at the same time both of the organ 
switches 108 and 122 are operated simul 
taneously and when the bridge bar 21 comes 
to the position between the conductors 18 
and 19, the conductor 111 is de-energized and 
therefore the harmonics stop sounding al 
though the fundamental or main note may 
In order to play thirds above, the con 

nector 114 is provided with a brush 123 con 
tacting with the contact plates 124. The 
wiring from these plates is by electric leads 
designated by the numerals 125, 126, 127 
and 128 to the pneumatic organ switch 129, 
such switch controlling the circuit to the 
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electro-magnetic devices 51 for sounding the 
different pipes or the like. -- 

It will be noted therefor that the brush 123 
sounds the note E when the C of the main 
scale is sounded, thereby giving a Super 
harmonic third, which would be cut out on 
the last note of the scale. 

O 

5 
It will be understood that the 'cross and 

offset wiring may be arranged so that the 
harmonic scales may be arranged to be sub 
harmonics instead of the Super-harmonics as 
illustrated in Figs. 10 and 11; and moreover, 20 
if desired, the arrangement could be made to 
have both sub and super-harmonic scales, but 
this is not necessary as the desired effects can 
be given by having a sufficient number of 
harmonic notes to be sounded with the main 125 
scale being run. Hence it will be clear that 
the harmonic scales may be run simultane 
ously with the main scale or the main scale 
may be cut out by the organ switch and any 
one or more of the transposed scales run. 120 
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es 
In this manner I may readily transpose the 
scale of playing from that of the written 
music the organist is following to any other 
Scale by having proper offset or crossed wir 
ing to other notes. - w My invention not only comprises the 
mechanism for running chromatic scales 
and harmonics thereof and holding selected 
solo notes, but also comprises the method of 
running such scales and holding such solo 
notes. - It will be apparent that the various fea 
tures both in general construction and in 
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specific details of my invention may be considerably changed without departing 
from the spirit of my invention as set forth 
in the description, drawings and claims. 

Having described my invention, what I 
claim is: 1. A scale running instrument comprising 
in combination a keyboard, means for Solind 
ing a musical instrument electrically con • or cent, ends, a bridge bar in said space, and 
electrically shifting the control from one key 
trolled from said keyboard, and means ! 

to another. 2. A scale running instrument comprising 
in combination a keyboard, a slidable device, 
an electrical connection between each of the 
keys to the slidable device, electrical de 
vices to operat? a musica instrument, and 
means operated by the slide to cause the 
consecutive speaking of different notes in 
accordance with the movement of the slide. 

3. A Scale running instrilinent coin prising 
in combination a keyboard, a slidable device 
electrically connected to the keyboard, an 
electric mechanism for controlling the 
sounding of notes of a musical insti’ I heat, 
an electric device operated by the said slide 
to control the sounding of such notes, and a 
pneumatic operated device having electri 
cal control means operated by the keys of 
the keyboard to move the slide. 

4. A scale running instrument comprising 
in combination a keyboard, a slide bar, a 
plurality of connectol's electricaily con 
nected to the keys, said connectors being 
electrically connected to the slide, a pneu 
matic device to operate the slide, eiectic 
control means. Operatively connected to the 
slide to control the pneumatic device and 
electric control mechanism operated by the 
movement of the slide to sound a series of 
notes consecutively by the movement of the 
slide. 5. A scale running instrument as clained 
in claim 3, having in addition an electro 
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magnetic device to stop the slide after move 
ment a designated distance. 

6. A scale running instrument as clained 
in claim 4, having in addition an electro 
magnet, a contact element on the slide bar 
positioned to engage each of the connectors, 
and an electric connection from the contact, 
to the magnet to operate the magnet, wher. 

1,665,593 

a certain key intelectric circuit with a con 
nector engages the said contact. - . . . 

7. A scale running instrilinent cohl prising 
in combination a keyboard, a series of sta 
tionary connectors, each electrically, con 
nected to a key on the operation of such ley, 
a slide bar having electrical conductors in 
sliding engagement with the connector's, a 
pneumatic device to operate the slide, a pair' 
of stationary conductors having brushes 
forming an electric connection with the coin 
ductors on the bar, electi'o-laagnets connected 
to the stationary conductor's to Control the 
pneumatic device, a single connector at 
tached to the slide having a plurality of 
fixed contacts to engage there with, said c 
tacts having electric connection with the 
electro-magnetic device to sound different 
notes of a musical instrument. 8. A scale running instrument as clailled 
in claim 7, in which the conductoi's on the bar are slightly Spaced apart at their adja: 
an electro-magnet mounted in a stationally 
position adapted to act on an amattle Oil 
the slide bar, said bridge ba: forming a con 
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nection with any particular key operated 
and thereby forming a brake. 

9. A scale running instrument comprising 
in combination a keyboard, a stationary 
block having a sliding bar operating there 
on, a series of connectors one for each key, 
electrically connected to each key on the op 
eration of same, a pair of conductors posi 
tioned longitudinally of the slide bar, slight 
ly spaced apart at their adjacent ends, in 
contact, with the said connector's. a pair of 
conductors in the block, a pneumatic con 
trol box having a pair of electro-magnets, 
pneumatic means controlled by said magnets 
to slide the bar, an additional conductos' ex 
tending lengthwise of the block, a single con 
nector attached to the bai having a brush. 
bearing on the additional conductor, a Series 
of stationary contact plates to form an elec 
trical connection with the single connector 
and electrical devices in circuit with said 
plates to control the sound of the various 
notes of a musical instrument. 

10. A scale running instr? ment as claimed 
in claim 9, having in addition a bridge bar 
positioned on the slide bar between the ends 
of the coinductors thereon, a stationary con 
ductor for a brake circuit mounted on the 
block having electic connection with the 
bridge bar, an arm:lture extending length 
wise of the slide bar. and an electro-magnet 
secured in the block in circuit with the brake 
conductor in the block to operate the magnet 
to stop the slide when a connector lides on 
the bridge bar, the said connector being in circuit with the particular key being oper 
ated. 
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11. In a scale running instrument, a sta 
tionary block having a longitudinal groove, i30 
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a slide bar extending longitudinally of said 
groove having a pair of electrical conductor's 
in alinement spaced slightly apart at their 
ends, a bridge bar secured to the slide bar 
in the said space, a pair of conductors on 
opposite sides of the groove, electrical con 
nections through brushes from each of the 
conductors on the bar to the stationary con 
ductors, a brake circuit conductor in the 
groove, an electric connection by a brush 
from the bridge bar to said brake circuit 
conductor, an electro-magnet in circuit with 
the brake circuit conductor, the magnet be 
ing mounted in the base of the groove, and 
an armature in the base of the bar to be op 
erated on by the magnet. - 

12. In a scale running instrument es 
claimed in claim 11, having in addition a 
series of connector's attached to the block, 
said connectors being in electical contact 
with the conductors on the bar and adapted 
to form an electric connection with keys of 
the keyboard. 

13. In a scale running instrument as 
claimed in claim 11, having in addition a 
conductor for a note circuit mot inted on the 
block, a series of contact plates also mounted 
in the block adjacent the last mentioned con 
ductor, a single connector mounted on the 
slide bar forming an electric bridge between 
the last mentioned conductor and the said 
plates, the said plates being adapted to form 
an electric connection with note sounding 
devices. 

14. A solo note selecting device compris 
ing in combination a keyboard, a slide bar 
having electrical conductors thereon, a series 
of electric connectors from each of the key 
boards of the said conductol's, electric pneu 
matic means controlled through the said 
conductors to slide the bar, an electric de 
vice operated by the slide bar to sound notes 
of a musical instrument, and a switch to 
pass an electric circuit to the note sounding 
device. 

15. A scale running instrument as claimed 
in claim 4, having in addition an electric 
switch operatively connected to continuously 
sound the final note in the run of the scale. 

16. In a scale running instrument having 
a plurality of keys, electrical devices oper 
ated by said keys to sound notes of a musical 
instrument, electrically controlled means to 
sound the said notes in succession, electric 
means operated by a specific key to stop the 
run at a certain note and in addition a switch 
to continuously sound the said note. 

17. In a scale running instrument, a pneu 
matic control box having a pair of electro 
magnets, a cylinder having a piston, a pneu 
matic connection from the control box to 
opposite ends of the cylinder, and valves 
controlled by the electro-magnets to allow 
passage of air from the control box to either 

end of the cylinder and to exhaust the air 
from the opposite end. 

18. In a scale running instrument as 
claimed in claim 17, having in addition a pair 
of bellows, means to control said bellows 
from said lagnets, and valves controlled by 
the bellows to pass the air from the box to 
the cylinder and from the cylinder to the 
external air. 

19. In a scale running instrument, a pneu 
matic control box having a plurality of 
electro-magnets therein, a pair of bellows 
having a passage to the external air and to 
the interior of the box, armatures operated 
by the magnets to control the flow of air 
between the box and the bellows or the bel 
lows and the external air, and valves oper 
ated by each of the bellows to control the 
flow of air from the box to a device to be 
operated or from said device to the external 
a. 

20. In a scale running instrument, a pneu 
matic cylinder having a hollow piston, a 
flexible covering on said piston from end 
to end in contact with the cylinder walls, 
said material being adapted under compres 
sion of air inside the hollow piston to form 
a tight fit with the cylinder. 

21. In a scale running instrument, a cylin 
der having slight irregularities in its bore, 
a hollow piston slidable therein, the piston 
having a surface covering of flexible mate 
rial from end to end adapted to expand 
under compression of air in the piston to 
form a tight but sliding fit with the walls 
of the cylinder. 

22. A scale running instrument having a 
keyboard with a series of keys, and means 
operated by any key to start the running of 
a scale in either direction towards the bass 
or treble. - 

23. A scale running instrument having a 
keyboard, and means operated by any indi 
vidual key to start a musical instrument, 
playing a scale, said key controlling the last 
note of the said scale in running a scale to 
wards the bass or towards the treble. 

24. A scale running instrument having a 
keyboard, a series of individual keys, means 
controlled by any one key to start a musical 
instrument playing a scale, means to stop 
the scale at the note corresponding to the 
said key, and additional means to sound the 
note of said key after the key is freed. 

25. A scale running instrument having a 
keyboard, means controlled by any one key 
to cause a musical instrument to run a chro 
matic scale, and means to simultaneously ruin 
harmonic scales therewith. 

26. A scale running instrument having a 
keyboard, means controlled by any one key 
to cause a musical instrument to run a chro 
matic scale and to end said scale on the note 
corresponding to the key operated, and 
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1)}eans to simultaneously juin a chromatic 
scale in sub or super-harmonics of the first 
mentioned scale. 

27. A scale running instrument having a 
keyboard, means controlled by any one key 
to cause a musical instrument to ruin a chro 
matic scale, and means to simultaneously run 
a plurality of chromatic scales in sub or 

mentioned super-harmonics of the first 

28. A scale running instrument compris 
ing in coinbination a block having a series of 
contact plaí es, one szeries being for one set 
of notes and another set for another set of 
notes, a slide bar having an electric coin 
nector, conductor's extending lengthwise of 
the block, brushes engaging the conductors 
and the plates, a keyboard having an electric 
connection through the slide bar to the said 
connector, an electric connection froin the 
first mentioned series of plates to notes of a 
musical instrument corresponding to the 
keys, and cross wiring from the second set of 
contact plates to different notes of a musi 

cal instrument, whereby on operating a cer 
tain key of the keyboard two scales may be 
run on the instrument simultaneously. 

29. A scale running instrument, compris 
ing in combination a plurality of sets of 
contact plates, electrical conductors extend 
ing parallel to said plates, a slide bar having 
connector's with brushes, the brushes being 
in contact with certain of the conductors and 
certain of the sets of the contact plates, a 
keyboard, an electrical connection from the 
keyboa'd through the slide bar to the con 
nectors, a pitrality of sets of switches, an 
electrical connection from one set of plates 
through one switch set to notes of a musical 
instrument corresponding to the keys, and 
Offset, electric wiring from the other sets of 
plates through the other switches to differ 
ent notes of the musical instrument, whereby 
playing certain keys causes the sounding of 
different notes in the musical instrument. 

in testimony whereof I have signed my 
name to this specification. JOS. W. KLEIN. 
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