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. CIRCUIT CONTROLLER

@riginal'applicaﬁon fled December 27, 1929, ﬁérial Ko, 416,877.. Divided an
: derial Wo. 524,394, :

My invention relates broadly to currens
“regulators and more particularly to an slee-
trical system in which the characteristics of
the current may be controiled in predeter-
mined relation to a definite time interval,
This application is 2 division of my appli-

cation Serial No. 416,877, filed December 27,

1829 for slow electromagnet.

One of the objects of my invention is to.

provide a device which may be connected in
an electrical circuit in series between the cur-
~zent supply and the load for reguiating the
current supplied to the load according to the
temperature coefficient of resistancs of the
device.

Another object ‘of my invention is to pro-

vide a current regulator consisting of an

evacuated or gas filled-vessel having a pair
of filaments connected in series and connected
to terminais brought out of the vessel, the
filaments each having different temperature
- coefficients of resistance and adapted $o mu-
" tually conirol the characteristics of the cur-
rent supplied to a load through circuits in-
ciuding said filaments. )

Still another object of my invention is to
provide a circuit controller in the form of a
detachable device adapted to be inserted in
circuit between a supply source and a load

the characteristics of the current supplied to
the load. ‘ ‘ =

A further object of my invention is to
provide a construction of current regulator
including independent eléments each having
different temperature coefficients of resistance
connected with circuit terminals adapted to
make contact with circuits leading to a loxd.

Other and further objects of my invention
reside in the construction of an electrical con-
trol device as set forth more fully in the
specification hereinafter following by refer-
ence ©0 the accompanying drawing which
diagrammatically illustrates the circuit con-
45 {roller of my invention..
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for controlling by the differential operation,.

d this appiication filed March 21,

- My invention has many avplications as 8.
circuit controller and parficularly as 2 device
for producing predetermined operation of an
siectromagnet In which it may be desired 4o
produce a magnetic condition af a predeter-
mined time after the application of current
%0 a control circuit or wherein it may be de-
sirable to have the slectromagnet lcse its
magnetic characteristics after a predeter-
mined time interval. : .
. In the drawing I have shown a single
winding electromagnet at 25 connected in
circuit with a voltage supply source 26 and
in series with an incandescent lamp device
having an evacuated or gas filled vessel 27
which is arranged to act differentially for
controiling the current through the single
winding electromagnet 25. The incandes-
cer:b lamp device 27 includes a carbon fila-
‘ment 28 having a negative temperature co-
efficient of resistance and the tungsten fila-
~ment 25 which has a positive temperature
coeficient of resistance connected in the
manner shown to the three wire supply cir-
cuit connecting to source 26. The incandes-
cent lamp device 27 is{provided - with ter-
minals 30, 31 and 32 pronecting from the base
portion 33. The carbon filament 928 is sup-
‘ported within the evacuated or gas filled
vessel 27 on the vertically disposed su port
34. The tungsten filament 29 is suitably
mounted within the evacuated or gas filled
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_vessel 27 on the support 85 -A conductor -

- 36 serves to interconnect the carbon filament -
28 and the tungsten filament. 29 in series re-
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lation. A tap 37 is taken from a point 37

intermediate the ends of conductor .36 and

connectéd to the terminal 81 as shown. The .

" base 83 is fitted into any suitable socket
whereby contacts 80, 31 and 82 connect with
the supply circuit 26 and the electromagnet

25 as shown. . .

. With equal full rated voltage applied si-

multaneously at E and B’ the filaments bo.

-ing equal in resistance when hot, a
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tary current will flow in the center leg
through electromagnet 25. The total dura-
tion of this current will be the heating ‘time
of both filaments. Tt will start as a maxi-
mum and taper off to zero as the carbon
filament comes, relatively slowly, up to the
full operating temperature.

With equal voltages, and the filaments
equal in resistance when -cold, the current

through electromagnet 25 will be zero until

the filaments begin to heat. As the tungsten
filament heats the current in its leg of the
circuit will decrease and as the carbon heats
the current in its leg will increase.

and reach a constant value when both fila-
ments are up to full voltage.

~ With constant applied voltage, and the
filaments equal in resistance when partly
heated, the current in electromagnet 25 will
start at a high value and decrease to zero by
the time both
perature corresponding to equal resistance.
‘After this point is passed the current through
electromagnet 25 will increase again but the

direction of energy flow through electro-

- magmet 25 will be the reverse of what it was
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to a certain pol

at the start. The times again will be the
‘heating time of the filaments. o

By connecting a magnet in the neutral cir-
cuit as indicated it can be made to function
as follows: \ Lo

1, Pick up its core momentarily while the

filaments are heating and drop it again.

9. Pick up its core after the filaments have
heated to a certain point after a certain time
has elapsed and hold it. - »

3. Pick up its core as soon as current is
applied to the filaments, drop it as they heat

i int,-and pick it up again as
they heat further. ' o ‘

4, If the magnet is polarized it can be
made to operate in one direction under con-
dition (3) at the start and to reversé its
direction after the point of equal resistance
is-passed. ' T ‘ ’

In the first described condition, advantage

can be taken of the differential heating of
filaments or other elements to obtain a mag-
netic action after a period of time has elapsed
and yet have current flowing in the magnet
only for a relatively short time. By vary-
ing the heating elements as to materials and
resistance and the voltage and currents the
time element of the combination may be va-
ried over a wide range.
high coefficient materials nickel, copper or
aluminum may be used. For medium and
zero coefficient materials nickel-copper al-

loys, and for megative coefficient carbon or’

boron.

- Assume a direct current supply with the
device of my invention connected in circuit

with the upper supply line, positive, con-

The Cold
resultant difference flowing through electro- Hot
magnet 25 will rise over a period of time -

filaments are up to the tem-"

‘evacuated envelope,
with,

For instance for -said filaments,

1,884,877

nected to the carbon ﬁlament”a,ndﬁthé'IOWei“ o

supply line, negative, to the tungsten. With
the value of resistance and current given in
the table below it will be seen that the current
flow through the magnet 25 will be 8 amperes

70

flowing upward when cold, zero when the re-

sistances equalize, and 8 amperes flowing
downward when hot.

~ The device of my invention may be applied
to direct or alternating current ecircuits.
‘When applied to alternating current circuits
it may be utilized for inductive. and mag-
netic effects as set forth in my application
Serial No. 416,877, filed December 27, 1929.

While I have illustrated the winding of an
electromagnet it should be understood that
the device may be a motor, a measuring de-
vice, a lamp or some other form of load other
than an electromagnet. ‘

While I have described my invention in’
one of its preferred embodiments I desire that
it be understood that modifications may be
made and that no limitations upon my inven-
tion are intended other than are imposed b
the scope of the appended claims. -

What I claim as new and desire to secure
by Letters Patent of the United States is as
follows: . o p .

1. A circuit controller comprising an evac-
uated envelope having a base, terminals ex-
tending from said base and a pair of fila-
ments disposed within said envelope, a con-
ductor electrically connecting said filaments
in series,
ends connected with individual terminals and
o connection between a point in said condue--
tor and another of said terminals, said fila-

ments each having different temperature co- -

efficients of resistance. :
9. A circuit controller comprising an

terminals carried by said base, inde-
pendent filaments supported within said en-
velope in predetermined relation to said base,
one of said filaments comprising a carbon
filament and another of said filaments com-
prising a tungsten filament, a series circuit.
extending between two of the terminals and
and a connection—extending
from a point between said filaments and an-
other of said terminals. =
In testimony whereof I affix my signature.
, -~ "ALBERT B. RYPINSKI.
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Carbon . Tungsten Differ-

g enc.,

Ohms | Amperes} Ohms Amperes amperes
PO IR G- 2 1 10 —8
Equal resistance_..f 3.75 |- 2.66 3.75 2.66 0
{1} SN 2.6 4 ! 10 1 +3
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‘said filaments having their remote
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a base connected there- =
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