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UNITED STATES PATENT OFFICE. 
FREDERICK B. LITTLE, OF INDIANAPOLIS, INDIANA, 

ELECTRIC CONTROL, APPARATUS FOR MUSICAL INSTRUMENTS. 

1,239,609. Specification of Letters Patent, Patented Sept. 11, 1917. 
Application filed March 2, 1915. Serial No. 11489, 

To all whom it may concern. 
Be it known that II, FREDERICK B. LITTLE, 

a citizen of the United States, and a resis 
dent of Indianapolis, in the county of 
Marion and State of Indiana, have invented 
a certain new and useful Electric Control 
Apparatus for Musical Instruments; and I 
do hereby declare the following to be a full, 
clear, and exact description of the inven 
tion, such as will enable others skilled in 
the art to which it appertains to make and 
use the same, reference-being had to the 
accompanying drawings, and to the charac 
ters of reference marked thereon, which 
form a part of this specification. 
My invention relates to musical instru 

ments and has particular reference to mu 
sical instruments comprising a plurality of 
sets of electrically operated tone-producers, 
a single keyboard and connections by means 
of which any one or more of the sets of tone 
producers can be operated from the key 
board. 
My invention also covers a construction 

particularly adapted for easy and rapid as 
sembling and disassembling of the several 
parts to facilitate the convenient and rapid 
setting up and dismantling of the apparatus 
in various places for use, such as moving 
picture theaters. 
A further feature of my invention is the 

idea of providing electric lights related to 
the various tone-producers so connected that 
the lights will flash when respective tone 
producers are sounded. 
My invention resides in an electrical mu 

sical apparatus which includes a plurality 
of sets of electro-magnetically operated 
tone-producers, I a single key board, a... plu 
rality of multiple switches, one for each set, 
an electro-magnetic means for closing one 
or more of said multiple switches from the 
key board, whereby upon operation of the 
keys of the key board, corresponding tone 
producers of the connected sets shall sound. My improved apparatus is particularly 
adapted for use in theatrical work when 
frequent changes of location necessitate the 
convenient and safe packing of and shipping 
of the aparatus. I have arranged the Sey 
eral main sections of my apparatus, that is, 
the key board, the switchboard and the 
musical instruments so that they can be 
quickly and easily detached from each other sy a 3? ? ??? ?? ?? for shipping and as readily connected ior 

pieces 2. 

operation. For this purpose the wires 
running from the switch board to each mu 
sical set are bound into a cable and the bar 
by which they are connected to the switch 
board is easily removable therefrom. In 
like manner the key board is readily dis 
connected from and connected to the switch 
board. When disconnecting the apparatus 
for shipment the several connection bars 
are removed from the switch board and each 
with its cable connected thereto is packed 
with the musical instrument or the key 
board with which the other end of the 
cable is permanently connected. - Conse 
Quently, the spring tongue connectors which 
might be damaged if they were to be re 
moved from their positions are protected by 
the frame of the switch board. 

In the drawings, Figure 1 illustrates a 
switch-board having thereon the circuit-con 
trolling devices and the connectors for con 
necting the parts mounted on the switch 
board with the instruments. Fig. 2 is a sec 
tionai view of the connectors ? 
of circuits which are connected with the 
sets of musical instruments taken on the line 
indicated in Fig. 1. Fig. 3 is an end view 
of the switch board shown in Fig. 1. Fig. 
4 is an end view of a contact rod. Fig. 5 is 
a section of the master controlling magnet 
which operates to disconnect the connectors 
connected in the circuits of the musical in 
struments. Fig. 6 illustrates the manner 
of mounting of one of the circuit changing 
keys. Fig. 7 illustrates the playing keys 
which operate the sets of musical instru 
ments and also one set of the circuit-chang 
ing keys which control the connections of 
the sets of instruments with the playing 
keys. Fig. 8 illustrates diagrammatically 
the connections between the different instru 
mentalities used in connection with a system 
involving my invention. 

1, Fig. 1, is the base of the switch board 
of any desired construction. 2 are support 
ing cross pieces mounted near the ends of 
the switch board 1. À plurality of bars 
numbered 5 to 14, inclusive, are supported 
on the cross pieces 2 and extend lengthwise 
of the board. They are disposed in parallel 
arrangement, and are secured to the cross 

The bars 6, 8, 10, 12 and 14 are 
so mounted that they may be easily removed 
from the cross pieces or re-attached wher. 
the switch board is to be reassembled by 
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the screws 19, while the bars 5, 7, 9, and 
11 are pivotally supported on the croSS 
pieces 2. 
The bars are provided with contacts num 

bered 20 to 29, inclusive. The contacts are 
Secured by screws 19 to the bars or by any 
other suitable means. The contacts 20, 22, 
24, and 26 are preferably elastic or yielding 
so as to allow a certain amount of rotation 
o' movement of the bars 5, 7, 9 and 11. The 
bars 5. 7, 9 and 11, are hinged to the cross 
pieces by means of the hinges 30. The con 
tacts or contact plates 21, 23, 25, 27 and 29 
are fixed contacts and operate as the anvil 
contacts with reference to the movable 
spring contacts 20, 22, 24, and 26. The con 
tacts 20, 22, 24, 26 and 28 are connected to 
gether by means of a conductor or bus bar 
35 which runs transversely beneath the 
longitudinal bars 5 to 13, and the flexible 
wires 36 which extend up through holes 37 
located in the strips 5, 7, 9, 11 and 13. The 
flexible wires 36 permit movements of the 
bars 5, 7, 9 and 11 when closing with the 
fixed contacts located on the bal's 6, S, 10 

The contacts 21, 23, 25, 27 and 29 
are connected to wires 40, 41, 42, 43. 44 
which are bound together to form cables. 
The rods being connected to the cable may 
by reason of their removability be readily 
disconnected from the switch board together 
with the cables to which they are connected 
and the cable rolled up with the rods for 
purposes of transportation. To re-assemble, 
all that is necessary is to connect the rods 
to the cross pieces of the switch board by 
the screws 19. 
The cable 45 contains wires which lead to 

the electric lighting circuit and to the circuit 
changing switches located on the switch 
board in the manner hereinafter described. 
It may be bound with the cable 44 to form 
the cable 49. The wires 45 terminate in the 
connectors 46 which may be clamped upon 
the posts 47 for making connection. 
The contacts 20, 22, 24 and 26 are moved 

so as to close and make contact with the 
anvils or fixed contacts 21, 23, 25 and 27 
by means of the magnets 50, 51, 52 and 53 
which operate upon the armatures 54, 55, 
56 and 57. The armatures are connected to 
the rods 5, 7, 9 and 11 and when they are 
drawn down by the magnets the contacts are 
closed. The magnets 50, 51, 52 and 53 are 
preferably iron-clad magnets. 
The contacts 20, 22, 24 and 26 åre nor 

mally held open by the operation of the 
springs 60 which are secured to the fingers 
(31 fastened to the bars 5, 7, 9 and 11 and to 
the cross piece 2. 
The spring dogs or latches 65, 66, 67 and 

6S are disposed in front of the magnets 50, 
51, 52, and 53, respectively, and in such a 
position as to engage the armatures of the 
magnets when they are pulled down upon 
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the energization of the magnets. They op 
erate to retain the contacts in closed position 
which are originally closed by the magnet. 
This avoids the necessity of keeping a con 
stant supply of current to the magnets in 
order to keep the contacts closed. The 
spring latches 65, 66, 67 and 68 are con 
nected to a master release magnet 70. The 
latches may be provided with hooks 71 while 
a rod 72 is connected to the armature 73 of 
the release magnet 70. The rod 72 is pro 
vided with pins 74 which are located so as to 
engage the hooks 71 and pull the spring 
latches away from the armatures of the mag 
nets when the release magnet is energized, 
thereby causing the release of any and all 
of the armatures that may be engaged by 
the latches. Immediately upon releasement 
of the armatures the springs 60 operate to 
lift the movable contacts away from the 
fixed contacts and thus disconnect the cir 
cuits that have been closed by the operation 
of the magnets and which have been retained 
in a closed condition by the latches which 
hold the armatures in their closed or contact 
making position. 
The magnet 70 is preferably provided 

with a movable core 80 as well as an arma 
ture 73. The core 80 extends inwardly into 
the coil of the magnet 70 which is wound 
upon a brass spool 82. The rod 72 is prefer 
ably made of a non-magnetic material and is 
threaded into the armature 73. The magnet 
70 is supported on a bracket 83 which is at 
tached to the base 1. The core 80, armature 
3 and the rod 72 are guided by the core 

fitting into the brass spool S2 and by means 
of the bracket 84 in which the outer end of 
the rod 72 is located and through which it 
extends. The rod 72 is yieldingly held in 
its Outermost position by a spring 85 which 
presses against one of the pins 74. When 
the rod 72 is pulled inward by the operation 
of the release magnet 70 it not only pulls 
against the hooks 1 attached to the spring 
latches but also pulls against the spring 85 
which operates to pull the rod and the arma 
ture 73 away from the magnet. The rod 72 
is provided with an adjustable stop 86 which 
abuts against the bracket S4 which operates 
to limit outward movement of the rod 72 by 
the operation of the spring 85. 
A block 90 i? Supported on the base 1. A plurality of circuit-changing keys 101 are 

supported on the top of the block 90, which 
are connected to the source of current 
through the connectors 94, see Fig. 6. Con 
tacts 95 of this series operate upon contacts 
92, see Figs. 6 and 7, which are connected 
with the release magnet 70, see Fig. 8. 
Further, the contacts 96, 97, 98 and 99 of 
this series operate to close with contacts 92 
that are connected with the magnets 50. 51, 
52 and 53, respectively. The contacts 95, 96, 
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The contacts 92 are connected through suit 
able connectors 100, see Fig. 6, with the 
magnets 50, 51, 52 and 53 and with the re 
lease magnet 70, as hereinafter described. 
The contacts or keys 95, 96, 97, 98 and 99 

control connections between keys 110 and 
sets of electric musical instruments. The 
keys 110 may be located in any position such 
as, in front of the stage of a theater, while 
the part having the circuit-changing keys 
may be located in any part of the theater 
convenient where the times to make the de 
sired ohanges may be noted. While the op 
erator is operating on the keys 110 the cir 
cuit changing keys may be manipulated so 
as to change the connection between the 
keys 110 and the sets of instruments, as may 
be desired. By this means any number of 
sets of instruments or any combination of 
sets of instruments may be switched into 
connection with the keys 110, thereby pro 
ducing such musical or spectacular effects as 
may be desired by one who is located on the 
stage or platform and where such a one 
will have full knowledge of the effects to be 
produced. 
The playing keys may be located in any 

convenient position, but I have found it 
preferable to mount the keys 110 in the 
vicinity of the piano, which is commonly 
found in a theater in front of the stage. The 
keys are so constructed and mounted that 
they may be attached to one end of the key 
board of the piano in the manner shown in 
Fig. 7. The keys 110 are mounted in the 
case 111 and are substantially of the same 
form as the keys of a piano. The case 111 
is attached to a bracket 112 having a clamp 
ing screw 113, whereby the case 111 contain 
ing the keys 110 may be clamped to the cas 
ing 114 of the piano. The case 111 having 
the keys 110 is attached so that the keys 110 
are substantially in the plane of the keys 
115 of the piano, preferably parallel there 
with. The electrical key-board is located 
at one side of the center of the piano and in 
such position as to expose all of the piano 
keys for use, so that the operator can play 
upon the piano and upon the electric key 
board simultaneously or alternately, and 
with either or both hands as may be desired, 
without altering or changing the position of 
the electric key-board. 
The keys 110 are mechanically connected 

with suitable contacts which are closed by 
the operation of the keys in the manner 
hereinafter described. 

Also in the vicinity of the keys 110 and 
the piano reys are located circuit changing 
keys 120 which are in construction a dupli 
cate of the circuit changing keys 95, 96,97, 
98 and 99 shown in Figs. 3 and 6. The cir 
cuit changing keys 101 and the circuit 
changing keys 120 are connected in parallel 
relation in the circuits as hereinafter de 

8 

scribed, so that the sets of instruments may 
be controlled by either set of circuit chang 
ing keys. 
The circuit changing keys 120 are located 

intermediate the keyboard of the piano and 
the keyboard containing the keys 110. They 
are located in such a position that the cir 
cuit changing keys are in proximity to the 
keys of either key board whereby the op 
erator may finger the keys of the key board 
120 with the same hand that the other key 
boards are fingered. He may operate the 
keys of the keyboard 120 while holding any 
one of the keys 110 down. Also the keys of 
the key board 120, which correspond to the 
keys 95, as indicated in Fig. 3, are located 
beside each of the controlling keys 96, 97, 98 
and 99, which control sets of instruments so 
that the release magnet 70 may be caused to 
disconnect any set of instruments from the 
control of the keys 110 and the adjoining 
key which controls the set that is desired to 
be played may be operated, without chang 
ing the position of the hand; that is, the re 
lease magnet keys are located beside each 
one of the controlling keys whereby the op 
erator may change the set of instruments 
which are being played while holding one of 
the keys 110 down in its operative position. 
Also by my invention is provided a switch 

126 for cutting off the connection to the 
playing keys and thereby preventing oper 
ation of any instruments by the operation 
of the key board. 
Also by my invention is provided a light 

controlling switch 127 whereby lights asso 
ciated with the musical instruments may be 
controlled by the operator. - 
The system involving the several instru 

mentalities which have heretofore been de 
scribed is illustrated in Fig. 8. 
In Fig. 8 is illustrated the system show 
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ing the electric connections between the sev 
eral instrumentalities involving or contain 
ing my invention. 130 is the source of cur 
rent supply for operating the electromag 
letically controlled Switches and the musi 
cal instruments. It may be any suitable 
source of current supply. It is preferably 
a source of direct current and I have found 
that a storage battery is probably prefer 
able to any other form of current supply. 
The storage battery 130 is connected to a 
plug 131 which may be inserted between 
contacts 132 located in a suitable socket. 
133 and 143 aire bus bars which aire con 
nected to the contacts 132. From the bits 
bars 133, 143 the circuits branch into two 
parts 150 and 140, 150 connecting with the 
controlling magnets 50, 51, 52, 53, and 70 and 
through the magnet coils with the Switches 
101 and 120 and the branch 140 supplying 
current to the musical instruments 135, 136, 
137 and 138 and the controlling switches, 
110, and 20–27, inclusive, which cause the 
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operation of the musical instruments. In 
the branch 140 leading from the bus bar 
133 are located the contacts 28 and 29 which 
are carried by the rods 14 and 13 on the 
switch board. The current then passes 
through the switch 126 which controls the 
playing keys thence it divides to the play 
ing keys 110 and passes through the pair 
of contacts which are closed by the oper 
ator's finger and thence it goes through 
contacts 29 and 28 to the contacts which are 
controlled by the magnets 50, 51, 52 and 53. 
The current will pass through the contacts 
which are connected to the rod which is held 
down by the latch of a magnet that has been 
energized. In the drawing the magnet 53 
has been energized so that the current will 
then flow through the contacts 26 and 27 
to one of the bells of the set 138. It will 
go to that bell that. corresponds to the key 
110 that is closed by the operator. Thence 
the current flows from the set 138 to the 
contact 26 and 27 of the return line to the 
bus bar 143 and thence it returns to the 
battery 130. When the magnet 52 has been 
energized and its armature and the bar 9 
attached thereto have been turned so as to 
close the contacts 24 and 25 and the arma-. 
ture and bar held in contact closing posi 
tion a similar circuit will be established 
through one of the instruments of the set 137 
instead of through one of the instruments 
of the set 138. The same is true with ref 
erence to the magnet 51 and the set 136 and 
the magnet 50 and the set 135. Any com 
bination of sets may however be obtained 
in the operation of the system. 
The other branch 150 of the circuit from 

bus bar 133 contains the controllung mag 
nets 50, 51, 52, 53 and 70 and the circuit 
changing keys 101 and 120. The current 
passes from the bus bar 133 to the magnets 
50, 51, 52, 53 and 70 and thence it passes 
to the circuit-changing keys 101 and to the 
circuit changing keys 120 which are con 
nected in parallel. They are connected to 
the bus bar 143 thence the circuit is com 
pleted to the storage battery 130. Upon the 
operation of the keys 96, 97, 98 or 99, or 
the circuit changing keys 120 on the key 
board, the magnets 50, 51, 52, or 58, respec 
tively, will be energized. The magnets will 
pull their associated armatures down so as 
to be engaged by one of the hooks 65, 66, 
67, 68 according to which of the magnets is 
energized, closing thereby the contacts 20, 
22, 24 or 26, which are connected to the 
armature of the magnet energized. In order 
to release the armatures and consequently 
open the circuits of the contacts 20, 22, 24 
or 26 as the case may be, any one of the 
keys 95 of the set 101 or the corresponding 
keys of the set 120 may be operated where 
upon the releasing magnet 70 will be ener 
gized, the circuit being completed through 
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the keys 95 to the bus bar 143 and thence 
back to the storage battery 130. When the 
release magnet 70 is energized it will pull 
the rod 72 which will engage with the hooks 
71 and pull out the latches and permit the 
contacts which have been closed by one of 
the magnets to be opened. Whereupon, an 
other of the magnets or any number or com 
bination of the magnets 50, 51, 52, or 53, 
may be energized which will cause the 
latches to engage with their respective arma 
tures and hold the contacts closed which 
will cause any one or any number, or any 
combination of the sets of instruments to be 
operated by the playing keys 110. 
A means is also provided for connecting 

a lighting system with the instrument-play 
ing system whereby the set of instruments 
which are being operated will be illuminated. 
160 is the source of electric light supply and 
is connected by means of a suitable socket 
161 to the switch board 1 through which it 
is connected to the controlling switches and the electric lamps, the electric lamps being 
located in the vicinity of the different sets 
of instruments which are being operated 
upon by the operator. The source of cur 
rent supply 160 is connected to the bus bars 
162 and 159. 
The sets of instruments are preferably lo 

cated on racks and electric lamps are pref 
erably mounted above the instruments and 
in front of reflectors. The connections and 
controlling switches are such that when any 
particular set of instruments is played or 
any number of sets of instruments are being 
played a flood of light will be produced by 
the electric lamps associated with the set 
or sets of instruments that are being played, 
which gives a distinction over and above the 
other sets of instruments that are out 6f cir 
cuit and not being operated upon. 
The circuit thence passes from the bus 

bar 162 to the clip 46 and the switch 127, 
thence it returns to another of the clips 46 
and to the switches 163 and thence it passes 
to the contacts 20, 22, 24 and 26 which are 
controlled by the control magnets 50, 51, 52, 
and 53; thence it passes to the electric lamps 
165, 166, 167, 168 according as the contacts 
20, 22, 24 or 26 are closed by the magnets 
50, 51, 52 or 53 and held closed by the 
latches. So that the instruments 135, 136, 
137 or 138 which receive their current 
through the set of contacts 20, 22, 24, or 26 
as it is being played by the operator by 
closing the playing keys 110 will be illumi 
nated with the lamp associated with such in 
struments as are thus being played. The 
circuit returns from the contacts 20, 22, 24 
or 26 as the case may be, to the bus bar 159, 
thence it returns to the source of supply 160. 
The switch 170 has two switch bars con 
nected together to be operated simultane 
ously; one bar is in the circuit connecting 
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removable bar with the tone producers of its 
set, a removable key-board contact bar on 
the switch-board having a contact for each 
key, a flexible cable connecting said remov 
able key-board contact bar with the circuit 
closers of the keys, a plurality of bus bars 
on the switch-board, one bar for each key 
and a multiple switch bar on the switch 
board for each removable bar having a 
spring plate for contact with the respective 
contact of the opposed removable bars, those 
for musical sets being mounted on rocking 
bars for simultaneously closing and opening 
all of the playing circuits of each set and 
connection between the said spring contacts 
and respective contacts of the removable key 
board contact bar, a source of electricity one 
pole connected with the key circuit closers 
and the other connected with the electro 
magnetic tone producers. 
5 The improvements herein described 

comprising a set of musical electro-magneti 
cally operated tone producers, a playing 
key-board, one key for each tone and each 
having a circuit closer; a Switch-board in 
termediate the key-board and the sets of 
tone producers, a plurality of bus bars on 
the switch-board one for each key and elec 
trically connected therewith; a plurality of 
Series of contact plates on the switch-board 
one series for each set of tone producers and 
electrically connected with the respective 
tone producers, a plurality of series of 
spring contacts corresponding with and 
adapted to contact with the respective con 
tact plates and electrically connected with 
the respective key bus bars; means normally 
holding said spring contacts out of circuit 
closing position, a plurality of electro-mag 
netic devices on the switch-board, one for 
each said series of spring contacts, a plu 
rality of electric switches on the key-board, 
one for each set of electro-magnetic devices 
and electrically connected therewith for con 
trolling the same, means for retaining the 
spring contacts in circuit closing position 
and means operable from the key-board for 
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releasing the latter; a source of electric cur 
rent one pole thereof connected with the key 
board, the other pole thereof connected with the electro-magnetic tone producers whereby 
when a key is depressed the corresponding 
tone will be sounded in each musical set, the 
corresponding spring contacts of which are 
in closed position. 

6. In a musical instrument a plurality of 
sets of electro-magnetically controlled tone 
producers, a key-board, electrically con 
trolled means whereby any desired instru 
ment can be played from the key-board, 
electric lamps associated with each set of 
tone producers, and means whereby the 
lamps associated with respective instru 
ments will be automatically switched on 
when the particular instrument is being 
played. 

7. In a musical instrument a plurality of 
electro-magnetically controlled tone i pro 
ducers, a key-board for operating said tone 
producers, electric lamps associated with 
said tone producers for illuminating them, 
and means whereby the particular tone pro 
ducers being operated will be automatically 
illuminated. 

8. In a musical instrument, a key-board, 
a plurality of sets of musical instruments 
having electro-magnetically controlled tone 
producers, each key having a single circuit 
closer adapted to be electrically connected to 
respective tone producers in said instru 
ments, a normally open multiple electro 
magnetic circuit-closer for each set, a switch 
on the key-board for each said multiple cir 
cuit-closer connected therewith for closing 
the same, and means controlled from the 
key-board for releasing said multiple circuit 
closers. 

In testimony whereof, I have hereunto 
signed my name to this specification in the 
presence of two subscribing witnesses. 

FREDERICK. B. LITTLE. 
Witnesses: 

F. E. AUL, 
E. E. THOMAs. 
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