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The present invention relates to improvements
in coordinated control devices for the remote and
local operation of electric circuits and more spe-
cifically to a system of coordinated control de-
vices of the type described in my co-pending ap-
plication Ser. No. 377,858 filed on February 7,
1941,

In the preferred embodiment of the system of
coordinated control devices for local and remote
operation of electric circuits, deseribed in my
above named co-pending application, said control
devices are provided with depressible members
and operating on.a closed circuit. Upon manu-
ally depressing one of the depressible members,
resetting of any previously set up- combination
takes place in said control devices, this resetting
being caused by the interruption of the flow of
the steady current in said circuit. The manual
depression of said depressible member, by the
‘electromagnetic action of a working current,. also
causes actuation in the operative position of the
depressed member, and actuation in the opera-
tive position of the depressible member corre-
sponding to said depressed member in the co-
ordinated. control devices. The manually de-
pressed member, and the corresponding members
of the coordinated control devices are retained
in their operative position by the electromagnetic
action of the steady current, upon relieving the
manual pressure exerted on said depressed mem-
ber. Finally, means are provided for actuating
local circuits in the system to be controlled.

It is one object of my present invention to re-
duce the number of electric leads which are neces-
sary for the proper electric interconnections in
my above mentioned system and to reduce the
number of electric resistances included in said
system. Another object of the invention is to
reduce the number of switches in the individual
push button sets of the system, and to arrange
the elements forming said sets in the. smallest
possible space. Other objects and advantages
will appear from the following specification in
conjunction with the accompanying drawing.

The drawing shows the wiring diagram of an
arrangement of two coordinated devices accord-
ing to my present invention. .

In the wiring diagram shown, two push button
units are interconnected, each of these units con-
sisting of 3 push button sets of substantially
identical construction, generally designated with
reference numbers {, 2, 3 and {’, 2’, and 3’.
unit consisting of sets I, 2 and 3, is denoted in
this application as a “first unit.,” Each of these
push button sets comprises a push button 11
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which is provided with a push button rod 16, and
can be manually pressed from the left to the
right, viewed in the drawing. TUpon relieving the
manual pressure exerted on a push button, it
tends to return into its original or rest position
under the action of suitable means, such as spring
means, which are not shown in the drawing.

Each push button set also comprises an electro-

magnet 24 and an armature (4 which is at-
tracted by said electromagnet when energized
with a suitable current, and can be retained in
its attracted position when said electromagnet is
energized with a weaker current. As will be ex-
plained in detail further below, each push button
may occupy three different positions, i. e. the
rest position, the depressed position when actu-
ated manually until it comes to a stop, and the
position, in which it is held by the electromag-
mnetic action of the electromagret on the arma-
ture contained in the push button set, upon re-
lieving the manual pressure exerted on the pus

button. :

Each of the sets {, 2 and 3 comprises a throw-
over switch which consists of springs 4, 5 and 6.
The switch formed by springs 4 and 5 is closed
in the rest position, while the switch formed by
springs 5 and 6 is open. As shown in the draw-
ing, springs 4 and 6 are electrically connected
with each other. PFurthermore, each of the push
button sets I, 2, 3 and I’, 2’, and 3’ comprises a
pair of springs 1. Each of the sets 1, 2 and 3
also comprises a spring pair 8. The units are
electrically interconnected by means of 3 leads
19. )

If a push button is manually depressed until it
comes to its stop, the corresponding switch T will
be closed. Such manual actuation of a push but-
ton does not cause any change in the position
and functioning of springs 4, 5 and 8.

The operation of the device is as follows:

For actuating push button set | and its coun-
terpart 1’, the operator in set | presses push
button IT until it comes to its stop. Thereby, as
explained above, switch T will be closed, and a
current will flow from the positive terminal ¢
through the closed switch 7, said current being
branched at 18 in two parallel paths, one flow-
ing through the coil of set 1, and the other
through the coil of set 1’, through leads 18 and
13, respectively, to their respective negative ter-
minals {1 and 206. Thereby the coils of sets |
and I’ will be energized, and the respective arma-
tures 14 will be attracted by the coils. The
manual pressure exerted on push button {7 is
now relieved. When the armature is attracted
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by its coil in set 1, the throw-over switch formed
by springs 4, 5, 6, is brought from its rest posi-
tion into another position, in which contact be-
tween springs 4 and 5 .is broken, and contact
between springs 5 and 6 is closed soon after such
interruption. During this short period of inter-
ruption, the flow of current in the system is
stopped, whereby the previously selected settings
will be cancelled, as the attracted armatures in
the selected sets will move from their electrically
attracted position to their rest position. Since
springs 4 and 6 are electrically connected, this
new position of the throw-over switch is electri-
cally equivalent to the rest position of the same.
At the same time, switch 8 will be closed by the
action of armature 14, and a reduced electric
current will flow from the positive terminal 21,
through resistance 22, and the spring pairs 4, 5
of the push button sets 3 and 2. respectively. This
reduced or holding current then flows throuzh
spring pairs 8§, § of the throw-over switch of
push button set !, and through the switch 2,
which is closed ncw, to the ccil of nush bution
set | and lead {8 to the negative terminal 1.
The current is branched at the left spring
(viewed in the drawing) of switch 8, and a part
of the current flows through lead i3 to the coil
of set 1’, and then through lead I3 to the nega-
tive terminal 20.

The beforementisned holding currents are
relatively weak, because they flow through re-
sistance 22, they are, however, strong encugh for
retaining the armatures of sets f and }’ in the
attracted position. The full current, which is
necessary to cause attraction of the armsiures
by the coils, acts for a short period of time only
during the manual depression of the push hutton,
and closing of switch 7T in order to reduce the
heating of the system by electric currents.

The same procedure takes place if, instead of
the push button of set f, the push button of set
I” is manually depressed. In this case, an elec-
tric current flows from the positive terminal 8’
through the closed switch T of set 1’ to 18’, where
the current is branched in two parallel paths,
one flowing through the coil of set 1’, and the
other through the ccil of set t, through leads 13
and 9 respectively to their respective negative
terminals 20 and 1. The full current causes both
armatures in sots | and I’ to be attracted, and
the above described procedure takes place.

Actuation of the other sets 2, 3 and 2/, 3’ may
be effected by depressing the push button in one
of the respective sets. Sets 2 and 2’ may be, for
example, actuated by depressing the push button
in set 2 or 2. Actuation of these push buttong
causes attraction of the armatures in both sets
2 and 2’. Upon the attraction of these armatures
by the respective coils, the electric contact be-
tween springs 4 and 5 is interrupted, and contact
between springs 5 and 6 is established soon after
such interruption. During the short period of
interruption, the flow of current from the posi-
tive terminal 21 through resistance 22 to the coils
of sets | and {’ is stopped, if the sets § and 1’
were previously selected. This interruption ig
sufficient for causing the armature of sets | and
I” to move from their electrically retained posi-
tion to their rest position.

As sets ', 2’ and 3’ contain only one spring
pair each, there is ample space in these sets for
housing further spring pairs which serve for the
actuation of local circuits.

The push button sets used in the units shown
in the wiring diagram, may be constructed in a
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manner substantially similar to that shown in
Fig. 6 of my above mentioned copending appli-
cation Ser. No. 377,858,

The system according to my present invention
has the important advantage that two sets can
not be operated at the same time, because the
reduced current flowing through the system is
not sufficient for supplying enough voltage in
parallel to more than 2 push button sets. Instead
of two units, three or more units may be coordi-
nated according to my invention.

This invention is not limited to the embodi-
ments shown, but may be embodied in various
equivalent forms and arrangements as may be
desired, reference being had to the appended
claims for a definition of the limits of the in-
vention.

I claim:

1. In a system of coordinated control devices
for local and remote operation of electric cir-
cuits, said system comprising a first unit of con-
trol devices and at least one further unit of
control devices, said control devices being pro-
vided with depressible members and adapted to
be electrically connected in a circeuit, means for
supplying current to said circuit, means housed
by said first unit of control devices, and adapted
to interrupt the flow of current in said circuit
and resetting any previously set up combination
in said devices, upon depressing one of the de-
pressible members in one of the devices of said
first and the furtheér units, means for actuating
the depressible members corresponding to said
depressed member of the coordinated device by
the electromagnetic action of a full current, and
means for retaining said depressible members
in their operative position by the electromag-
netic action of a reduced current.

2. In a system of coordinated control devices
for local and remote operation of electric cir-
cuits, said control devices being adapted to be
electrically connected in a first circuit and a
second circuit of lower intensity; means for sup-
plying current to said circuits; said system com-
prising a first unit, and at least one further
unit, each of said units comprising push button
sets; each of said push button sets being pro-
vided with electromagnetic means for actuat-
ing an armature adapted to act on a push but-
ton rod of said push button set; each of the
push button sets of said first unit comprising a
first switch controlled by the push button rod of
the respective push button set, a second switch
controlled by the armature of the respective
push button set, and a throw-over switch con-
trolled by said armature; each of said push but-
ton sets of said first and further units being
adapted to cause interruption of the flow of cur-
rent in said circuits, and resetting of any pre-
viously set up combination in said system by
actuation of said throw-over switch of the con-
trol devices of said first unit, by manually de-
pressing one of the push buttons in one of said
push button sets; each of the push button sets
in said further units containing only one remote
control switch controlled by the push button
rod of the respective push button set; each of
the push button sets in said further units being
adapted to actuate local circuits in the device
to be controlled.

3. In a system of coordinated control devices
for local and remote operation of electric cir-
cuits, said control devices being adapted to be
electrically connected in a first circuit and a
second circuit of lower intensity; means for
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supplying current to said circuits; said system
comprising a first unit, and at least one further
unit, each of-said units comprising push button
sets: each of ‘said push button sets being pro-
vided with electromagnetic means for actuating
an armature adapted to be atiracted by said
electromagnet; each of the push button sets of
said first unit comprising a first switch con-
trolled by the push button rod of the respec-
tive push button set, a second switch controlled
by said armature of the respective push button
set, and a throw-over switch controlled by said
armature; each of said push button sets of

said first and further units being adapted to
cause interruption of the flow of current in said
circuit by actuation of said throw-over switch
upon manually depressing one of the push but-
tons in one of said push button sets; each of
the push button sets in said further units con-
taining only one remote contrcl switch con-
trolled by the push button rod of the respective
push button set; each of the push button sets
in said further units being adapted to actuate

10 j1pcal circuits in the device to be controlled.

WILLIAM A. BRUNO.




