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The present invention pertains to a novel sys 
tem of' transmitting musical compositions by 
radio impulses. The system is here exemplified 
by means of two pianos at the sending and re 

» 5 ceiving stations respectively, in conjunction with 
radio transmission apparatus whereby a selec 
tion played on the sending piano is mechanically 
reproduced on the receiving piano. ' 

In one embodiment, the invention operates> on 
10 the principle of synchronized contact devices as 

described 4in my co-pending application, Serial 
No. 529,436, Iiled` April 11, 1931, now Patent 
No. 1,927,077, dated September 19, 1933. 
striking of a key on the sending instrument 

15 causes the closing of the transmission circuit, 
whereupon an impulse is picked up at the re 
ceiving station and caused to operate the corre 
sponding key of the instrument there. 
Inasmuch as the impulses are of very short 

20 duration, the invention provides means for pro 
longing the striking ofthe keys so that the 
notes will not be sounded too sharply. This de 
vice comprises rotary switches operable on the 
sending of an impulse and governed by means 

2:5v which permit a prolonged closed interval thereof. 
The invention 

modifying thetone, consisting of a. variable re 
sistance at the receiving station. ' The disks 
carry contacts associated with various points 

30 along the resistance, and a switch is provided 
at the sending station for selectively making any 
of these contacts effective on engagement there 
of by the rotary contacts associated with the 
disks. When a circuit is `completed through 

35 any such contact, a portion of the 
cut out, and the force with which'the note is 
played at the receiving instrument i`s increased. 

'I'he invention further comprises a similar 
means operable from> the pedals of the sending 

40 instrument and adapted to operate correspond 
ing pedals at the receiving instrument. ' _ 
The invention is fully described by way of 

example in the following description and in the 
accompanying drawings, in which 
Figure 1 is a diagrammatic view of the trans 

mitting and receiving apparatus; . ~ 

Fig. 2 is a detail elevation, partly in section, 
of the receiving apparatus; ' 

Fig. 3 is a section on the line 3_3 of Figure 2; 
Fig. 4 is a sectional perspective view of a detail 

of the sending mechanism; 
Fig. 5 is a similar detail of the receiving appa 

ratus; - 

. Fig. 6 is an elevation corresponding t0 Fíg 

45 

50 

Thel 

further embodies means forl 

resistance is 

Fig. 7 is a detail section of a modified form of 
receiving apparatus; 

Fig. 8 is a diagrammatic view of a modified 
system; and ' 

Fig. 9 is a section approximately on the line 60 
9_9 of Figure 8. 
Reference to these views will now be made by 

use of like characters which are employed to 
designate corresponding parts throughout. 

'I‘he transmitting apparatus includes a con- 65 
ventional or modified piano having a series of 
pivoted key bars 1. A contact disk 2 carries a 
series ofl spaced contacts 3 corresponding re 
spectively to the various notes sounded by strik 
ing the bars 1. The contacts are engaged in 70 
rather rapid succession by a rotary contact arm 
4 driven by a. motor 5, spring or electric which . 
is in synchronismwith a similar device at the 
receiving station as will presently appear. Ob 
viously, the disk rather than the arm may rotate 75 
if more convenient. i. 

Each; of the keys 1 carries a) contact 6 nor 
mally spaced from a contact 7 therebeneath and 
adapted to engage the lower contact when the 
key is struck. The contacts 7 are joined by con 
ductors 8 respectively to the contacts 3 on the 
disk 2. The contacts 6 are joined by branch 
conductors 9 to a common conductor 10 leading 
to one side of a battery 11. The other side of 
the battery is joined by a conductor 12 to one 
of the input terminals of a radio transmitter 13, 

80 

,the other input terminal of the transmitter be 
ing joined by a conductor 14 to the rotary arm 4. 
One of the outputv terminals of 'the-transmitter 
is grounded at 15, and the other output terminal 
is joined'by a conductor 16 to an antenna 17. 
When a key 1 is struck and the arm’ 4 engages 
the corresponding contact 3, a circuit is com 
pleted from the battery 11 through conductor 
10, conductor 9 leading to the mutually con 
tacting members 6 and: 7 through conductor 8 
to the corresponding contact 3, arm 4, conductor 
14, transmitter 13 and conductor 12 to the other 
side of -the battery. This circuit energizes the 
transmitter, whereupon an impulse is sent out 
i'rom'the antenna 17. The arm 4 is timed to `. 
make one revolution in no more than theA time 
during which a pair of contacts 6, 7 are in mu 
tual contact. ' 105 

The receiving apparatus also includes a con 
tact disk 18 having contacts 19 corresponding 
to the contacts 3 in succession and angular re 
lation.k The members 19 are also engaged suc 
cessively by a rotary contact arm 20 driven by 110 

90 

95 

100 



5 23 which turns y l 
_ velocity as the arm 20. Contact disks 24 corre 
’ sponding in number_to the contacts 19 are loosely 

20 producing mechanism 

l 25 further provided with a cylinder 35 

35 thereby, 

2 
a suitable motor 21~which is synchronized with 
the motor 5. ' 
A shaft 22 is operatively connected to the mo 

tor 21, as shown in Figure 2, by suitable gearing 
the shaft at the same angular 

mounted on the shaft and having frictional driv 
ing relation therewith by means of spring iin 

10 gers 25 engaging the disks and extending from 
collars 26 fixed to the shaft. The conducting 
portion of each disk comprises two concentric 
circular strips 27 joinedby a radial piece 28 as 
shown in Figure 3. This conductor takes cur 

15 rent from a'flxed brush 29 which is connected to 
a suitable source of current by _means which will 
presently be described. The larger circle 27 has 
an insulated gap 30 adapted to receive another 
brush 31 from which current is led off to sound 

as will presently appear. 
Adjacent each disk 24 is a solenoid 32 con 

taining a plunger 33. The plunger acts as a 
detent for the disk by cooperating with a tooth 
34 projecting from the latter. Each solenoid is 

in which is 
received a piston 36 connected to the plunger 33 
by a rod 37. Behind-the-piston is a spring 38 
moving thek plunger outwardly or~ to the posi 
tion where it engages the tooth 34. At the other 

30 side of the piston, the cylinder has a small port 
39, and this construction constitutes a dash pot 
retarding the projection of the plunger under 
the action ofthe spring. Obviously, when the' 
solenoid is energized, the plunger is attracted 

turn by reason of its frictional connection with 
the shaft 22. The solenoids 32 each have one 
terminal joined by conductors 40 to the contacts 
19 and the remaining terminals connected alter 

40 nately to common conductors 41 and 42 as shown 
more clearly in Figure 1. y 

'I'he receiving circuitincludes a receiver 43 
having one of its input terminals grounded at 44 
and its other' input terminal connected to an 

45 antenna 45 adapted to receive the impulse sent 
‘ out from the antenna 17 in the usual manner. . 

' Also embodied in the receiving circuit is a series 
of mercury vapor tubes 46, here represented by 
two such tubes. One of the output terminals 

50 of the receiver 43 is connected by branch con 
ductors 47 to the grids 48 of the tubes, and the 

Í other output terminal is connected by branch 
conductors 49 to the filaments 50 of the tubes. 
The conductors 49 arefconnected to one side of a 

55 battery 51, and the other side of the Abattery is 
joined by a common-conductor _52 to the rotary 
_arm 20. 0n energization of one ofthe tubes 46 
by reception of an impulse, a circuit is completed 
from the battery 51 to conductor 52, arm 20, 

60 through the contact 19 engaged by the arm at 
that instance, through conductor 40 to the cor 
responding' solenoid 32, through conductor 41 or 
42 to the corresponding tube, and thence to the 
other side of the battery 51. The plunger 33 

65 of the energized solenoid is withdrawn from the 
adjacent disk 24,` as already described, an , 
the disk commences to rotate. - - 
~At the receiving station is also provided a 

piano having the usual keys 53. Beneath each 
70, key is provided a solenoid 54 having'a core 55 

connected to the corresponding key by a cord or 
ñexible spring steel 56. A shaft 57 extends 
transversely of the cords and carries a roller 58. 
engageable by the cords whenI the latter are 

75 drawn by movement of the cores 55 0n energiza 
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and the contact disk is permitted to' 

tion of the solenoids _54. Like terminals of the 
solenoids 54 are connected by conductors 59 to 
the respective brushes 31. The remaining ter 
minals are branched into a line 60 connected to . 
one side of a secondary battery 61. A conduc 
tor 62 leads from the other side of the battery 
and is branched as at 63 to the corresponding 
brushes 29. Thus, when a contact disk 24A is set 
in motion in response to the striking of a key 1 
as already described, it completes a circuit 
through the battery 61 and the corresponding 
solenoid 54. The consequent attraction of the 
core 55 draws _the cord 56 into engagement with 
the ribbon roller 58, whereupon the key 53 con 
nected thereto is drawn downwardly and the cor 
responding note is sounded on the piano at the 
receiving station. ` 

At suitable intervals on the disk 2 are mount 
ed series of tone-'modifying contacts 64. As an 
example, three such contacts are shown in each 
series. These members are connected Arespec 
tively to concentric conductors 65 which in 
turn are joined to fixed contacts 66 mounted on 
the transmitting piano. A pivoted contact 67 is 
adapted to-engage any one of the contacts 66 
and is operated by the »knee of the player. The 
contact 67 is joined Yby a conductor 68 into the 
line 10 so that an impulse is sent out when the 
arm 4 engages the contact or lcontacts 64 con 
nected to the contact 66 engaged by the member 
67. ' ‘ 

se 

_'I'he disk 18 carries similar sets of contacts 69 l 
corresponding in number and spacing to the 
contacts 64. The members 69 .are also joined to 
concentric conductors 70. . ' 
For each contact 64 in a'set, there is pro 

vided a rotary contact disk 7l similar to the 
members 24 and also mounted on the shaft 22 
in the same manner as the members 24. The 
members 71 are adapted to be held by plungers 
72 actuated by solenoids 73 which have like ter 
minals branched as at 74 alternately into the 
lines 41 and 42. The remaining terminals of 
the solenoids are joined by conductors 75 re 
spectively tothe contacts 69 on the disk 18. 
A resistance 76 is inserted in the line 62 and 

is adapted to be cut out partly or entirely by 
operation of the contact disks 71 as will pres 
ently appear. The brushes 77 associated with 
the disks are joined to various points on the 
resistance 76 by conductors 78, one of them be 
ing connected to the end of the resistance. A 
line 79 extends from the other end of the resist 
ance and is branched at 80 to the permanently 
engaged' brushes 81 associated with the contact 
disks. ` ' ~ 

The movable contact 67 is actuated simul 
taneously with the striking of a key and brought 
into engagement with a particular contact 66 
for the desired tone modiñcation. An impulse> 
for this modification, depending on engagement 
of the arm 4 with the corresponding contact 
64 is sent out immediately after the note im 
pulse because of the high speed of the arm 4 and 
the provision of several sets of contacts 64 on 
the disk 2. When the' modifying impulse is sent 
out, the arm 20 is in engagement with the cor 
responding contact 69 on the disk 18 because of 
the synchronized relation of the arms 4 and 20. 
At this time, a circuit is completed through the 
solenoid 73 corresponding to the engaged-,con 
tact 69, and the adjacent disk 71 is released and 
permitted to rotate to.' make contact with its 
brush 77. The current` 'emanating from the 
battery 61 for operating the corresponding sole 

. 110 

115 

120 

125 

130 

135 

145 

150 



10 

1,978,828 
noids 54 as already described, instead of passing 
through the entire resistance 76, is diverted 
therefrom through the line 79 and a branch 80 
-to the brush 81A of the moving disk 71 and then> 
returned to an intermediate point of the’ resist 
ance 76 or to ‘the output end thereof through 
the brush 77 and conductor 78 of the moving 
disk 71, whereby the portion or all of the re 
sistance 76 is cut out. The current having re 
turned from the moving disk 71 to the line 62 
at the output side of the resistance 76, passes 
through the disk 24 corresponding to the note 
which was struck and completes the -circuit 
through the corresponding solenoid 54 in the 
manner already described. Thev strength of the 
current passing through the solenoid 54 is de 
termined by the amount of resistance 76 which 
has been cut out and in turn determines the 

» force with which the core 55 is attracted and 
20 

25 

30 

40 

45 

50 
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with which the connected key 53 is struck. This 
modification of the tone is similar to that pro 
duced by different kinds of touches on the keys 
of a piano, such as a sharp impact or a more 
prolonged impact on a key, and governs the du-y 
ration of. the sounding of the note at the re 
ceiving instrument. These eiîects would not 
ordinarily be reproduced in the receiving instru 
ment, since the note impulses sent from the 
transmitter merely closes a circuit in _the re 
ceiving instrument, but in the present instance 
are realized by operation of the movable con 
tact 67. . 

The sending instrument, as shown in Figure 
4, has the usual loud and soft pedals 82 and 83 
respectively. 'I‘he former when actuated re 
moves a transverse damper 84 from contact 
with the piano wires 85, and the latter when! 
actuated shortens the stroke of the hammers 86 
through the action of a rest bar 87, in the usual 
manner. Beneath the pedals 82 and 83 are 
ñxed contacts 88 engageable on depression of the 
pedals. lThese'conta'cts are joined by conductors 
89 to contacts 90 on the disk 2 and engageable by 
the arm 4. The pedals are further branched as 
at 91 into the common conductor 10. When a 
pedal is depressed until engagement` with lits 
contact 88 and the corresponding contact 90 is 
engaged by the arm 4, a circuit is established 
through the transmitter 13 and sends out an 
impulse.  

The receiving apparatus includes a pair of ro 
tary contact disks 92 similar to the members 24 
and 71 and mounted on the shaft 22 in the 
same manner._ Associated with each of these 
disks is a solenoid ̀ 93 having a plunger 94 serv 
ing as a detent for the disk. Contacts 95 cor 
responding to the contacts 90 are mounted on 
the disk 18 and are joined by conductors 96 to 
like terminals of the solenoids 94. The remain 

` ing terminals of the solenoids are joined by con-à 
ductors 97 into the lines 41 and 42. 'I'he con 
tacts 90 and 95 occupy like positions on the 
disks 2 and 18 respectively. When an im 
pulse depending on a contact 90 is received, the 
arm 20 engages vlthe corresponding contact 95, 
whereby the circuit is completed through the 
‘arm 20 and corresponding contact, solenoid 93, 
tube 46 and battery 5l. The solenoid thus en 

, ergized causes the release of the adjacent disk 
92 so that the latter commences to rotate. The 
disengageable brushes 98 of these disks are con 
nected to like terminals of solenoids 99, the 
remaining terminals of which are branched into 
a line 100 connected into the conductor 60 at a 
point between the battery ôlhand the nearest 

3 
solenoid 54. The permanentlyl engaged con 
tacts 101 of the disks are joined by lines 102 to 
the battery 61. 

> The reproducingA piano, as shown in Figure 5, 
also has a damper 103 normally engaging the 
piano wires 104 and operable by linkage 105. 
The stroke of the hammers 106 is also variable 
by means of a rest bar 107 which is operable 
through a rod 108. The plungers 109 of the 
solenoids 99 are connected respectively to the 
members 105 and 108.  

Whena disk 92 is set into motion onopera 
tion of a pedal 82 or 83 as described, it takes 
current from the battery 61, delivers it to the 
corresponding solenoid 99 and returns it to the 
battery through conductor 100. 'I‘he core 109 
of the energized solenoidis thus attracted and, 
being connected to a member 105 or 108 actuates 
this member and makes an adjustment in the 
tone of the receiving piano corresponding to the 
adjustment effected by actuation of the pedal 
82 or 83. . _ 

The several solenoid plungers 33, 72 and 94 
are returned by their respective springs in a 
retarded manner through the action of the 
dash pots 35, 39 associated therewith. The re 
tarded return of the plungers is provided for 
two reasons. First. the rotary contact disks 
may not start to turn immediately they are re- ^ 
leased by their respective plungers, owing -to 105 
the lag therein to their frictional connection 
with the shaft 22. Consequently, it is necessary 
that the plungers shall not return to locking' 
position before the disks start, and the retarda 
tion of the plungers'accomplishes this purpose. 110 
Secondly, the arm 20 and hence the rotary 
contacts turn at a high rate of speed, and hence 
the flow of current through the rotary contacts 
and solenoids 54 is of very short duration. This 
would ordinarily result in a too rapid impact of 115 
the piano keys 53. The dash pots are con 
structed so that the plungers will not return to 
locking position until the rotary contacts have 
made at least one and a fraction revolutions, 
whereupon the iiow of current through the sole- 120 
noids 54 is prolonged. The armature of the 
solenoid is therefore held back so that in case 
a repeated iiow of impulses occurs, in playing 
a long note, one with each revolution of the arm 
20, the contact disk continues to revolve without 125 
being locked at each revolution„in the lag in. 
terval of thedisk in approaching the plunger, 
through the return action of the plunger. Thus 
the piano key is held down Without return until 
the` impulses cease. 
the minute breaks in the current to the key 
solenoid 54 is not an impediment to the con 
tinued vibration of the piano string. This is 
due to the fact that standard piano construc 
tion permits a small rise and return of the key 
from its lowermost depressed position Without 
dampening the piano string. When the contacts 
54 are ñnally stopped, the disengag'eable brushes 
associated therewith are in the insulated gaps 
30, as shown in Figure 3, so that no current flows 
therethrough. l Y 

If the energization of a solenoid 54 were con« 
caved with the engagement of any one contact 
19 by the arm 20, such instantaneous action of 
the solenoids would either produce very sharp 
and abrupt sounds or no sounds at all. 'I‘his 
diñiculty is overcome by the action of the rotary 
contacts 24 which, upon instantaneous release 
by the armatures 33, produce a prolonged ñow 
of current through the solenoids 54. ì 155 
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' the board _and 

4, 
only one ofthe vtutes 46 is ionized at a. time 

by a single impulse, depending on which con 
tact 19 of the receiving contact disk is engaged 
by the revolving arm 20. Each tube is operative 
on only a limited number of alternate solenoids 
32, so that the lag in a tube in circuit with »a 
given segment 19 will not pass current through 
the next adjacent` segment, since the latter seg 
ment at the instance of impulse was not engaged 
by the arm 20 and therefore did‘not provide a 
closed circuit-which is necessary for ionization 
of the corresponding tube. ' 

It will be noticed that the receiving contacts 
19 are of greater length circumferentially than 
the sending contacts 3. In fact the latter are 
made as short as possible in order that the 
transmitted impulse may be instantaneous. The 
longer receiving contacts 19, however, hold the 
receiving circuit closed for an interval suñicient 
to enable the energization of the solenoids 3,2, 
73 and 93 and release of the corresponding 
plungers, as well as to allow for slight inac 
curacies in the synchronism of the transmitting 
and receiving arms 4 and 20 respectively. The 
comparatively short space between adjacent con 
tacts 19 is suflicient to break the receiving cir 
cuit andde-ionize the tubes 46, despite any lag 
in the tubes, since a given tube is notl in circuit 
with two adjacent contacts 19, as stated above. 
The modification shown in Figure 7. illustrates 

a detail of an automatic player piano or pneu 
matic piano used as the receiving instrument. 
This device embodies a tracker board 110 hav 
ing air passages 111 over which a perforated 

'roll is ordinarily’moved. Pipes 112 correspond 
ing to the various notes are connected to bellows 
113 in which a suction is constantly produced 
through pipes 114. Over each bellows is pivot 
ally mounted a'hammer 115 adapted to' strike 
,a piano wire 116. A >rod 117 connects the'top 
of each bellows to the corresponding hammer 
115, so that the hammer strikes ïits wire when 
the bellows expands. This construction is sub 
stituted for the keyboard construction shown 
in Figure 1, and _the solenoids 54 of Figure 1 
are replaced by solenoids 118 having plungers 
119 adapted to extend into-the respective pas 
sages 111_ and normally obstruct the same. 
When a solenoid 118 is energized by the trans 
mission and reception of. an impulse in a man 
ner already described, the plunger 119 thereof 
-is withdrawn from the corresponding air pas 
sage 111', opening the latter to the atmosphere 
and causing the corresponding bellows 113 to 
expand, whereupon the corresponding wire 116 
is struck. ' 
In the modification shown in Figures 8 and 9, 

the sending piano and contact disk are replaced 
by a motor board 120 synchronously connected 
by gearing 121 with the transmitting disk 18’ 
similar to that shown in Figure 1» and having 
like appurtenances. A record 122 is placed upon 

is formed with a spiral track 123 
having bumps or depressions 124 at certain pre 
determined intervals. A reproducer 125 of the 
electrical contact type has a needle 126 adapted 
to ride in the groove 123. This reproducer oc 
cupies the position of the receiver 43 in Figure 
1 and, like the~ receiver, completes a circuit 
through mercury vapor> tubes 46', resulting in 
the actuation of rotary contact disks 24.’ as 
previously described. - 
The bumps 124 on the record 122 represent 

notes to be played and are so spaced apart as 
to be engaged by the needle 126 and close the 

1,878,828 
contacts 127 in the reproducer 125 when the cor 
responding note contacts on the disk 18' are en 
gaged by the rotary arm 60' thereof. 

It will be noted that due to the speed of the 
revolving arm 20, a chord or chords played on 
the broadcasting piano will be received one note 
behind the other with such rapid sequence as to 
sound like a solid chord. This is due to the 
slowness of the human ear to detect the slight 
time separation of notes. Due to this charac 
teristic, any note on a prepared record may 
be treated or modified separately, although it is 
in a chord for all practical purposes, and may 
thus be caused to stand I,out louder than the 
notes played immediately before or after in the 
same apparent chord, or to produce what is 
knownin musical terms as a solo note. In other 
means of reproducing music, as from paper 
rolls or wax records, it is impossible to modify 
a selected note of a chord, inasmuch as all the 
notes of a chord occur simultaneously on the roll 
or record. ` n, 

In the use of the knee pedal 67, the engage 
ment of a contact 66 for a given volume requires 
passage through the preceding contacts 66 or 
in other words the lower volumes. Thus, a 
crescendo or dimutto of soundeiîected by the 
pedal 67 is 'gradual/> rather than in the nature 
of a sudden break from normal to loud or loud 
to- normal. ` 
Although specific embodiments of the inven 

tion have been illustrated and described, it will 
be understood that various alterations vin the 
details of construction may be made without 
departing from the scope of the‘invention, as 
indicated by the appended claims. 
What I claim is:- ` 

_ 1. In combination with a system for the trans 
mission of musical sounds including transmitting 
and receiving disks, corresponding contacts on 
said disks representing musical notes, a common 
contact associated with each disk engageable 
with the contacts thereon and movable relatively 
thereto, synchronized means moving said com 
mon contacts relatively -to the respective disks, 
sending keys corresponding individually to the 
contacts on said sending disk, and a transmis 
sion circuit adapted to operate on actuation of 
a key and on engagement of said note contacts 
by the corresponding common contacts; of a 
musical instrument, operating means for said in 
strument electrically connected to the contacts 
of said receiving disk and to the common con 
tact thereof and operable on closing of a circuit 
through said receiving disk and its common con 
tact, tone-modifying contacts on said disks in 
like relative positions and engageable> by said 
common contacts to operate the transmission 
circuit, and tone-modifying means at said musi 
cal instrument, rotary switches associated with 
said tone-modifying means and said musical in 
strument operativeon engagement of said _tone 
modifying contacts by said common contacts. ' 

2. In combinationv with a system for the trans 
mission of musical sounds including transmitting 
and receiving disks, corresponding contacts on 
said disks representing »musical notes, a common 
contact associated with each disk engageable 
withthe contacts thereon and movable relative 
ily thereto,` synchronized means moving said 
common cöntacts >relatively to the respective 
disks, sending keys corresponding individu 
ally 4-to the contacts on said sending disk, 
and a transmission circuit adapted to op 
erate Aon actuation of a key and on engage 

80 

100 

105 

110 

115 

120 

125v 

130 

135 

140 

145 

150 



10 

20 

25 

30 

35 

1,978,828 
ment of said note contacts by the corresponding 
common contacts, of a musical instrument, op 
erating means for said instrument electrically 
connected to the contacts of said receiving disk 
and to the common contact thereof and operable 
on closing of a circuit through said receiving 
disk vand its common contact, tone-modifying 
contacts on said disks in like relative positions 
and engageable by said common contacts to op 
erate the transmission circuit, tone-modifying 
means at said musical instrument, rotary 
switches associated with said ’ tone-modifying 
means and said musical instrument operative on 
engagement of said tone-modifying contacts by 
said common contacts, and mechanical switches 
at said sending disk for selectively bringing said 
tone-modifying contacts into the transmission 

„ circuit. 

3. In combination with a system for the trans 
mission of musical sounds including transmitting 
and receiving disks, corresponding contacts on 
said disks representing musical notes, a com 
mon contact associated with each disk engage 

_ able with the contacts thereon and movable rel 
atively thereto, synchronized means moving said 
common contacts relatively, to lthe respective 
disks, sending keys ,corresponding individually 
to the contacts on said sending disk, and a trans 
mission circuit adapted to operate on actuation 
of a key and on engagement of said note con 
tacts by the corresponding common contacts; of 
a musical instrument, a solenoid adjacent each 
key of said instrument and having a movable 
plunger, cords connecting said plungers to the 
corresponding keys, a'driven roller spaced slight 
ly from said cords, said solenoids being elec 
trically connected to the note contacts of said 
receiving disk and the common contact of said 
disk and adapted to draw said cords into len 
gagement with said roller on the closing of a 
circuit through said receiving disk and its com 
mon contact. f 

4. In combination with a system for the trans 
mission and translation oi electrical impulses 

5 
and including a transmitting member and a- re 
ceiving member each provided with contacts 
each corresponding to a certain impulse and a 
contact member associated with each of said 
members and adaptedto successively engage said 
contacts thereof, sending keys each correspond 
ing to a contact on said sending member, 'a 
transmission circuit adapted to transmit an im 
pulse upon actuation of a sending key and upon 
engagement of said contact member of said 
transmitting member with the contact there 
on corresponding with said actuated keyj of a 
separate driving means for each of said mem 
bers separately energized by current iiow inde 
pendent of and uncontrolled by said receiving 
and transmitting members, one of said driving 
means being synchronized ̀ with the other, a 
musical instrument having keys for playing the 
same, and .means for operating each of said 
keys including an electrically operated device 

 and a switch device, each electrically connected 
to a contact of said receiving member and to 
said contact member thereof to close said cir 
cuit upon contact of said contact member with 
said contact on said receiving member and op 
erate a playing key of said musical instrument. 

5. In a system as characterized in claim 4 and 
wherein said driving means comprises synchro 
nized motors and wherein said means for op 
erating said keys of said musical instrument'in 
cludes a switch and an electric circuit within 

95 

100 

mlsv 
which each of said keys is connected and the Y 
corresponding contacts on said receiving mem 
ber, an electro-magnet in said circuit for holding 
and releasing said 
’being adapted to release said switches upon the 
closing of said circuit through said receiving 
member and its contact member, a circuit for 
each of said keys of said instrument, and an 
electrically operated device in each circuit for 
each key and energized upon depression of each 
key and the closing of its circuit thereby. 

GLENN W. WATSON. 

switches, said electro-magnets 110 


