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To all whom it may concern 
Be it known that I, WALTER C. REED, a 

citizen of the United States, residing at 
Dalton, in the county of Berkshire and State 
of Massachusetts, have invented certain new 
and useful Improvements in Circuit-Con 
trolling Apparatus, of which the following 
is a specification. 
The object of this invention is to pro 

vide a circuit-controlling apparatus by 
means of which any desired number of 
secondary electric circuits may be completely 
controlled, that is to say, opened or closed 
either one at a time or more than one at a 
time and left open or closed as long as may be required, by momentarily closing one or 
more of an equal number of primary circuits. 
Such an apparatus is particularly useful 

for operating the expression appliances 
which are commonly employed in elec 
trically-operated piano players and pipe 
organs controlled by perforated music 
sheets and the operation of which has here 
tofore required the music sheet to be pro 
vided with a number of series of special 
slots for putting the expression appliances 
“on”, one series for each appliance, and also 
with one or more additional series of special 
slots for taking the various appliances “off”. 
When such expression ES are op erated by a circuit controller embodying my 
invention, the putting on of one or more 
of the appliances results also in automat 
ically taking of the others, so that it is pos 
sible to completely control all the appliances 
by providing the music with one series of special slots for each appliance, without ad 
ditional take-off slots. 
My apparatus may be readily adapted to 

control any desired number of secondary cir 
cuits, but as the invention will be sufficiently 
explained by describing the apparatus as de 
signed for controlling two such circuits only 
I have illustrated such an apparatus in the 
accompanying drawing, in which the figure 
is a diagrammatic view showing the parts 
employed and their operating circuits. he apparatus shown in the drawing.com 
prises two circuit closers A and B of identi 
cal construction, one for each circuit to be 
controlled, and a circuit opener C. Each of 
the circuit closers, as preferably constructed, 
includes a double-wound magnet 2 having 
two armatures 3 and 4 which are simulta 
neously attracted by the magnet when ener 

Specification of Letters Patent, Patented Jan. 7, 1919. 
Application filed November 23, 1916. Serial No. 132,992. 

gized and automatically move away from 
the magnet when the latter is deenergized. 
The two coils 5 and 6 with which each mag 
net 2 is wound are supplied with current 
as explained below and are herein referred 60 
to as the exciting coil and the retaining coil 
respectively. The circuit opener C, as pref 
erably constructed, includes a multiple 
Wound magnet 7 supported in upright posi 
tion on a suitable base and having two arma- 65 
tures 8 and 9 which are mounted on spring 
wires secured at their lower ends to the base 
and are simultaneously attracted by a pole 
piece at the top of the magnet when ener 
gized. The armature 9 has a greater mag- 70 
netic mass than the armature 8 and is there 
fore attracted with greater force, and at its 
upper end it carries a striker which extends 
laterally toward the upper end of the arma 
ture 8 and is normally separated from the 75 
latter by a distance slightly less than the dis 
tance between the attracting pole of the mag 
net and the armature 9. Said armatures are 
normally held away from the attracting pole 
of the magnet, by spring action, with the 80 
upper end of the armature 8 in contact with 
a metallic contact piece 10 and the upper 
end of the armature 9 resting against a 
fixed stop 11. The coils with which the 
magnet 7 is wound are equal in number to 85 
the circuit closers above described, the two 
coils employed in the present case being in 
dicated at 12 and 13. Y 

14 indicates a metallic contact bar and 15 
and 16 indicate a pair of circuit-controlling 90 
fingers which are movable into and out of 
contact with the bar 14 and may be assumed 
to be controlled by a perforated music sheet 
(not shown). The contact bar 14 is con 
nected by a circuit wire 17 to one pole 189s 
of a suitable source of electric current, such 
as a generator 19, and from the fingers 15 
and 16 wires 20 and 21 lead to the exciting 
coils 5 of the circuit closers A and B respec 
tively, the circuits through said coils. being 100 
completed by way of wires 22 and common 
return circuit wires. 23 and 24 leading to 
the other pole 25 of the generator. Branch 
circuit wires 26 and 27 lead respectively 
from the circuit wires 20 and 21 to the coils 105 
12 and 13 of the magnet 7, the return cir 
cuit for these coils being provided by wires 
28 and 29 connected to the return wire 24. 
Another metallic contact bar 30 is located 

in position to make contact with the several lo 
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armatures 3 and 4 when attracted, and is 
connected by a circuit wire 31 to the pole 
18 of the generator, so that it has the same 
polarity as the contact bar 14 and is adapted 
to supply current to the armatures 3 and 4 
when in contact therewith. Each of the 
armatures 3 is connected by a circuit wire 32 
to the coil 6 of the corresponding circuit 
closer, and from these coils the return circuit 
extends through wires 33 to a common return 
wire 34 which leads to the armature 8 of the 
circuit opener C. When the latter armature 
is in contact with the contact piece 10 the 
return circuit from the coils 6 is completed 
by way of a wire, 35 connecting said contact 
piece with the pole 25 of the generator. 
Each of the armatures 4 when in contact 

with the bar 30 transmits current to a cor 
responding.expression appliance through an 
operating circuit which is represented in 
part by the wire 36. No specific expression 
appliances are illustrated, as their construc 
tion is not material to the present invention, 
but it is to be assumed that each expression 
appliance is put on whenever the correspond 
ing armature 4 makes contact with the bar 
30 and goes off whenever such contact is 
broken. 
As thus constructed the operation is as 

follows: Whenever either of the fingers 15 
and 16 is permitted to make contact with the 
bar 14, current is transmitted through the 
exciting coil 5 of the corresponding magnet 
2 and also through one of the coils of the 
magnet 7, which results in simultaneously at 
tracting both armatures of the circuit closer 
and both armatures of the circuit opener. 
Consequently the return circuit through 
both of the retaining coils 6 is opened by 
the movement of the armature 8 away 
from the contact piece 10 but is immediately 
closed again by the action of the armature 
9, the striker on which engages and Over 
powers the armature 8 and moves it into 
contact with the piece 10, where it is held 
so long as the magnet 7 remains energized, 
the slot which permits the closing of the 
primary circuit through the finger 15 or 16 
being made long enough to provide for the 
restoration of the contact of the parts 8 and 
10 as above described. While this contactisbe 
ing broken and restored the armatures 3 and 4 
of the energized circuit closer are drawn into 
contact with the bar 30, with the result that 
the secondary or operating circuit through 
the corresponding wire 3(3 is closed by the 
armature 4 and the expression appliance op 
erated thereby is put on. At the same time. 
the armature 3 closes the circuit through the 
retaining coil 6 at the contact bar 30, and 
since this circuit is also closed by the arma 
ture 8 before the exciting coil 5 is de&ner 
gized the retaining coil remains energized 
after the finger 15 or 16 has been moved 
out of contact with the bar 14, so that the 
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magnet 2 of the corresponding circuit closer 
continues to remain energized and to hold 
both of the armatures 3 and 4 in contact with 
the bar 30, thereby keeping the correspond 
ing expression appliance on. The momen 
tary breaking of the return circuit of the 
coils 6 by the armature 8, however, results in 
deenergizing the magnet 2 of the other cir 
cuit closer, and since the exciting coil 5 of 
this magnet is not supplied with current both 
of its armatures 3 and 4 move away from the 
bar 30, if they were previously in contact 

70 

75 

therewith, and the corresponding expression 
appliance is thereby taken off by the opening 
of the circuit through the wire 36. In other 
words, the closing of either primary circuit 
through its contact finger 15 or 16 results in 
closing the corresponding secondary circuit 
and thereby putting on the expression ap 
pliance operated thereby, and also results in 
simultaneously taking off the other expres 
sion appliance. When both primary circuits 
are closed at the same time, both expression 
appliances go on and remain on until one or 
the other of the primary circuits is again 
closed, whereupon the corresponding expres 
sion appliance remains on and the other 
goes off. 
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All of the expression appliances will ob 
viously go of automatically when the cur-. 
rent is cut off from the playing apparatus, 
and if it is desired to take off all the expres 
ision appliances while the apparatus is play 
ing this may be done by opening the return 
circuit of the retaining coils 6 in any suit 
able manner, or by providing the music sheet 
with a slot adapted to operate either of the 
fingers 15 and 16 and cut so short that it 
will terminate before the circuit which is 
broken by the attraction of the armature 8 is 
closed again by the action of the armature 9, 
since in such case the current sent through 
either of the exciting coils 5 will be broken 
while the return current through the corre 
sponding retaining coil is also open. When 
the apparatus is used for operating the stops 
of a pipe organ, however, it will not be nec 
essary to open at the same time all the cir 
cuits represented by the wires 36, since the 
organ will not play unless one or more of 
the stops are on. 
The circuit opening and closing devices 

employed in the apparatus may be construct 
ed in various ways without departing from 
my invention, so long as they are adapted to 
operate as above explained. The devices in 
dicated at A and B are not individually 
claimed herein, as they form the subject 
matter of my Patent No. 1243,221, granted 
October 16, 1917, in which their construction 
is described in detail. Also the device in 
dicated at C is not individually claimed here 
in, as it forms the subject matter of my co 
pending application Serial No. 127,571, filed 
October 25, 1916. 
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I claim: --- 
1. A circuit-controlling apparatus com 

prising a plurality of primary circuits pro 
vided with means for opening and closing 
them independently of one another and each 
including an electro-magnet having an ex 
citing coil and a retaining coil, means op 
erated by each magnet when energized for 
closing the circuit through its retaining coil 
and also closing a secondary circuit, and 
means operative with the closing of any one 
of the primary circuits for momentarily 
Sing the circuit through all the retaining 
COS. 

2. A circuit-controlling apparatus com 
prising a plurality of circuit closers each 
including an electro-magnet provided with 
an exciting coil and a retaining coil, the ex 
citing coils being severally included in pri 
mary circuits having means for independ 
ently opening and closing them and the sec 
ondary coils being included in circuits hav 
ing a common portion, means operated by 
each magnet when energized for closing the 
circuit through its retaining coil and also 
closing a secondary circuit, and a circuit 

30 

opener including an electro-magnet wound 
with a plurality of coils, each connected in 
circuit with the exciting coil of one of the 
circuit-closer magnets, and provided with 

8 

means for momentarily opening the common 
portion of the retaining-coil circuit. 

3. A circuit-controlling apparatus com 
prising a plurality of circuit closers each in 
cluding an electro-magnet provided with an 
exciting coil and a retaining coil and hav 
ing an armature arranged to close a nor 
mally-open secondary circuit and another 
armature arranged to close the circuit 
through the retaining coil when the magnet 
is energized by the exciting coil, means for 
momentarily closing the circuits through the 
exciting coils of said circuit closers inde 
pendently of one another, a circuit opener 
including an electro-magnet wound with a 
plurality of coils each connected in circuit 
with the exciting coil of one of the circuit 
closer magnets, the circuit-opener magnet 
being provided with two armatures of which 
one is subject to a greater attractive force 
than the other, means operated by the at 
traction of the latter armature for opening 
the circuit through the retaining coils of all 
the circuit closers, and means operated by the 
other armature for moving the less-power 
ful armature into position to close the last 
mentioned circuit. 
Signed at Boston, Mass., this seventeenth 

day of November, 1916. 
WALTER C. REED. 
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