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The invention relates to motor operated auto-
matic regulators, and while not limited thereto
it is particularly adapted to regulators for illu~
minating systems wherein the light output of
electric lamps is to be regulated in gccordance
with the jllumination of & surface, which Is sub-
jected to jllumination by & second light source
of varying intensity. )

An object of the invention is to provide & sys-
tem of the aforementioned type which maintains
the illumination of a surface at & given level, it
the {llumination by a second light source alone
is below said level.

Another object is to provide a regulator for
an artificial light source which will control the
intensity of said source so as to maintain the illu-
mination of & surface, which is simultaneously
{lluminated by another variable light source, &t
a given minimum ievel, unless the intensity of
said other source alone results in a higher level
of illumination than said minimum.

Another and more specific object is to provide
an illumination control system for & classroom,
auditorium, or the like, wherein & variable de-
gree of natural light (such as daylight) is uti-
lized to effect jllumination thereof—such system
affording control of an artificial source of light
in such a manner as to insure maintenance of
a predet,ermined degree of jllumination in the
event that the illumination afforded by the source
of natural light falls below said predetermmed
degree or value.

Another object is to provide a regulator for an
artificial light source which responds to the total
jlluminetion of a surface and controls said light
source to prevent the total illumination from
falling below a given level.

Another object is to provide a motor operated
regulator of the aforementioned type which is
quick and accurate in its response.

Another object is to provide a regulator of the
aforementioned type in which the energy sup-
plied to an artificial light source ig controlled by
an operating mechanism which includes a revers-
ible alternating current driving motor.

Another object of the invention is to provide
a reversible controller for an illumination con-
trol system, which is quick and accurate in its
response 10 & § itable controlling influence.

Other objects and advantages will hereinafter
appear.

The accompanying drawing illustrates sche-
matically and diagrammatically a system of illu-
mination embodying the invention, which will now
be described.

In the system a bank of electric lamps { may
pbe supplied with current from the alternating
current bus bars 2 and 3 of an alternating cur-
rent source of supply. A variable voltage auto-
{rensformer 4 is connected with its input ter-
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minals across the bus pbars 2 and 3. It is pro-
vided with a sliding prush § by means of which
its output be varied In 8 known
manner. The brush 8 is conductively connected
to & bus bar 6, which is connected to one termi-
nal of the lamps 1, while their other terminal is
connected to the bus bar 3. The brush § is
also rigidly mechanically connected with but in-
sulated from & nut 7 which engages & threaded
shaft 8 which in turn is connected to the arma-
ture of & reversible motor 8, so that upon rota-
tion of the motor in one direction or the other,
the nut and with it the brush b are moved in one
direction or the other to vary the voltage im-
pressed on the lamps 1.

The motor 8 has a common terminal 9%, which
is connected to the bus bar 3, and with revers-
ing windings 8" and 98¢, which latter are provided
with reversing terminals 8¢ and ge, respectively.

The motor 9 is controlled by & center-biased
relay 10, comprising a lever i i, which is pivoted
at its center to provide for oscillatory movement
thereof and which has attached to its ends the
magnetic cores L 13, respectively. The
cores 12 and 3 cooperate with energizing coils
i4 and {§, respectively, which are connected in
series across the bus bars 16 and 171 of & direct
and said coils
that normally their pulls balance,
so that the lever its central or neu-
tral position. Attached to the lever fi and oscil-
latable therewith is a contact arm 18, which is
connected to one of the bus bars, 2, of the alter-
nating current supply through an jmpedance 26,
connected in parallel with & condenser 21. A
stud or bolt 18*is fastened at its center to the
arm {8 and is provided at both of its transversely
projecting ends with heads or nuts, as shown,
which serve as abutments to limit the degrees of
outward movement of & pair of contact fingers
igc relatively to the arm {8. Springs 18P, sur-
rounding the ends of stud 18# are interposed be-
tween the fingers {gc and the arm {8 and nor-
mally bias the fingers 18¢ into contact with sta-
tionary contacts 19 and 20, respectively. When
the lever il and arm 18 are oscillated from the .
center position to one side or the other, the cir-
cuit between one of the fingers 18c and the
respective contact 19 or 20 is interrupted. The
contact 19 is connected to the motor terminal
g¢ and the contact 20 is connected to the motor
terminal 8¢.

The coil 14 is shunted by an adjustable resistor
21 by means of which the pull of the two coils 14
and 15 can be balanced.

The system further includes an electron tube
22, having & cathode 22¢, an anode 22> and a
control grid 22¢. The anode 22¢ is connected to
the point = between the coils 14 and 15, and the
cathode 228 is corinected to an adjustable output
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contact 23s of g botentiometer rheostat 23, which
is connected gerosg the bus bars g and 17,
A photo-electric cell 28 which responds to the
of the fllumination to be controlleq iz
resistor 28 acrogg the
and {7, and the Common termingj of
and the resistor 25 is connecteq to the
grid- 22¢,

The system described operates as follows: I,
with the parts in the respective bosttions thereos
shown in the drawing, the {lumination 1g of the

the cell 24

22, which algp flows through coi] 18, decreases
and this decreases the total current in the Istter,
while the current through coi} g Increases, dgue
to the Increase of iig termina] Voltage. Thig de-
creases the pull of coil 1§ eng Increages that of
coil {4 and effects rotation of the relay lever 14
ing counterclockwise direction to oren the circuit
at 18, 180 fop the winding 9¢ ang meintaing the
single cireuit for winding from bys bar 2

and thus the
total llumingtion As the llumj.
nation of cell 24 again becomeg normel, the pg.
tentla]l of the 8rid 22¢ gggin becomes norms},
S rebalances the relay | 8, and the motor wind.

of the lighteq surface. If the total illumination
Increases, the system funetiong in the opposite
Sense, in 2 manner which will pg obvicus from
the foregoing explanation.

I will be observed thgg the motor windingg gb
and 8° gre hormelly connecteq in paralle] Wwith
each other through the contacts 28 ang 19
relay 10, and are connected in
Dedance 26, Derallelled by
the line d—then

the condenser 27, to
in balanced condi.
position between itg
This affords g very
fows through the

as the contacis §8e, g
stationary confacts |
brought to g quick siop, ang hunting thereor is
brevented. By properly Broporéioning the im-
pedance 28 ang the condenser 27, the braking
clrrent whieh contlnuously flows through the
motor 9 when the seme is standing stij may be
oreselected, ang the runming current of the mo-
tor and it running torgue mey be similarly pre-
determined, :

simultaneously engage the
8, the motor is
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It will be apparent that the Impedance 2§ may
efther an ohmje Tesistance, oy an inductance
Or & combination - Yt will also be appar-
ent that the impedance 2§ may be entirely omijt-
» OF, if desired, the condenser 27 nay be omit.
ted, and the motor fed through the Impedance 2¢
alone, : '
The adjustment of the contact 23 varies the
potential of the cathode 22a
of the anode 2%b
fhus permits the selection of the ﬂluminat!on of

h are spring-biaseq to
their elosed Positiong respectively, ang are adapt.

lamp or lamps |,
By this arrangement, it will

be apparent t,
those skifleq in

the art that when the degree of
above the Dredetermineg minj-

§b, as a.foresta,ted, being
likewise interrupteq under such a condition by
disengaglng the right.
hand relay contac 18 from stationary contact
Similarly, when nut 7 is moved to itg upper
extreme Dosition ¢p brovide fun brilliancy of
lamps 1, limig switch 29 iy obened automatlcany
to interrupt the only live cireuit (through wing.
G—the circuit through winding

ary contact {9,
change is required or jg bossible in the intensity
of Mumination of lampg
Used, or Wasted, ¢ ding a, reverse op-
eration of relay barts are then Dreset
to automatically Derform the reverse funstiong
when the occasion ariseg, :
Bractice
bower of lampg
brilliancy thereor is seldom or never required,
even in the absence of natural light op any other
source of light
lmit switeh 28 .
value from g Precautionsry op safety Viewpoint,
When limig switch 29

to be understood thgg upon Tehalancing of relay
19 he cireuit i

bug completion o

anced in one direction op
results,

bril-
Heney io 2ero, demendent upon the amouni of
doglight avaiioble, and the Intensity of Humai-
netion of the lamaps remeins st zerg value as
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1ong as the daylight produces at least the desired
minimum {llumination. :

We claim:

1. A control system for controlling the light
output of an electric lamp to maintain the illu-
mination of a surface {liuminated thereby and
by an uncontrolled light source jointly at a de-
gree of ‘fllumination above & given minimunr,
comprising, in combination, an electric lamp, &
circuit therefor, & photo-electric cell having &
characteristic responsive to the degree of the
total illumination of sald surface, an electron
tube connected to a source of energy, adjustable
means to effect response of sald electron tube to
the operation of said photo-electric cell, a relay
responsive to the current of said tube, an alter-
nating current motor having & pair of reversing
windings normally connected by sald relay in
paralle]l with each other and in series with an
impedance across an alternating current source
for stopping said nrotor, said relay upon response
operating to disconnect one of sald reversing
windings from circuit to cause said motor to ro-
tate in opposite directions selectively, and a reg-
ulator operable by said motor and adapted.to
vary the voltage impressed upon the circult of
said electric lamp.

2. A control system for controlling the light
output of an electric lamp to maintaln the illu-
mination of & surface {lluminated thereby and by
an uncontrolled light source jointly at a degree
of illumination above a given mrinimum, com-
prising, in combination, an electric lamp, & cir-
cuit therefor, & photo-electric cell having a
characteristic responsive to the degree of the
total illumination of said surface, an electron
tube connected to & source of energy, adjustable
means to effect response of said electron tube to
the operation of said photo-electric cell, a re-
versing relay responsive to the current of said
tube and provided with a pair of contacts nor-
mally connected by said relay in parallel with
each other, an alternating current motor having
a pair of reversing windings, each connected to
one of said contacts, an jmpedance connected in
series with sald windings across & supply of
alternating current, said relay being adapted,
upon response thereof, to disconnect one of said
reversing windings from circuit to cause said
motor to rotate in opposite directions selectively,
and a regulator operable by said motor and
adapted to vary the voltage {mpressed upon the
cireuit of said electric lamp.

3. A control system for controlling the light
output of a group of electric lamps to maintain
the illumination of a surface illuminated thereby
and by an uncontrolled light
degree of {llumination ahove & given minimum,
comprising, in combination, a group of electric
jamps, & circuit therefor, & pair of direct current
terminals, 3 photo-electric cell, & resistance con-
nected in series with said photo—electric cell
across said terminals, a thermionic tube having
o cathode, an anode and a grid, means to im-
press upon said grid a voltage of said cell, means
to connect said cathode and anode across said
terminals and to impress a variable potential
upon said cathode, an\electromagnetic relay pro-
vided with two opposing windings connected to
said terminals, means to impress & potential
varying with the voltage between said cathode and
anode upon one of said windings, & reversible
motor controlled by said relay, and & regulato”
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voltage impressed upon the circuit of said elec-
tric lamps..- ) .

4. A control system for controlling the light
output of & group of electric lamps to maintain
the illumination of a surface illuminated there-
py and by an uncontrolled light source jointly
at a degree of {llumination above & given mini-
mum, comprising, in combihation, a group of
electric lamps, & circuit therefor, & pair of direct
current terminals, & photo-electric cell, a resist-
ance connected in geries with said photo-electric
cell across sald terminals, & thermionic tube
having a cathode, an anode and & grid, means
to impress upon said grid a voltage of said celi,
means to connect said cathode and anode across
said terminals and to impress & variable poten-
tial upon said cathode, an electromagnetic relay
provided with two oppostng windings connected
to said terminals, mreans to impress & potential
varying with the voltage between said cathode
and anode upon one of said windings, & regu-
lator operable by said motor and adapted to vary
the voltage impréssed upon the circuit of said
electric lamps, sald relay being also provided
with a pair of contacts normally connected to-
gether, an alternating current motor having a
pair of reversing windings each connected to
one of said contacts of sald relay,
pedance connected in series with said windings,
said relay being adapted upon response to dis-
connect one or the other of said reversing wind-
ings from circuit to cause said motor to rotate
in opposite directions selectively.

5. A control system for & reversing alternating
current single-phase motor having a pair of re-
versing windings, comprising, 2 condenser,
means operable automatically to connect one or
the other of said windings in series with said con-
denser across an alternating current supply cir-
cuit for rotation of said motor in opposite direc-
tions selectively, and sald means being also op-
_erable automatically to connect the two windings
in parallel with each other and in series with
said condenser 8across said alternating current
stopping of the motor.

6. A control system for a reversing alternating
current single-phase motor having a pair of re-
versing windings, an impedance comprising an
inductance and a parallel condenser, means ar-
other of said wind-
ings in serles with said impedance across an
alternating current supply circuit for rotation of
said motor in opposite directions selectively, and
to connect the two windings in parallel with each

88 other and in series with ‘said impedance across

source jqintly at a

o0 versing windings,

said alternating current source
of the motor.

7. A control system for a reversing alternating
current single-phase motor having a pair of re-
an impedance comprising an
ohmic resistance and a condenser connected in
paraliel therewith, means operable automatically
to connect one Or the other of said windings in
serles with said impedance across an alternating

to effect stopping

88 current supply eircuit for rotation of said motor

70

in opposite directions selectively, and said means
being also operable automatically to connect the
two windings in parallel with each other and in
series with said jmpedance across said alternat-
ing current source to effect stopping of the motor.

8. A control system for controlling the light
output of an electric lamp to maintain the illumi-
thereby and by an
degree of il-
comprising,

nation of a surface {lluminated
uncontroiled light source jointly at &
given minimum,
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in combination, an electric lamp, a circujt there-
for, a photo-electric cell having a characteristic

tonnected by said relay in barallel with each other ]

imped_a:ncﬂ -8CT0S8 BT Bl

and in serieg with an

temating_ current source for stopping said motor,

said electric lamp.

10. A contro] system for controlling tne light
output of a group of electric lamps to maintain
the Nlumination of a surface illuminateq thereby
and by an uncontrolleq light source jointly st g
degree of llumination above a given minimum,

grid g voltage of saidq photo-electric cell, means
to comneci said cathode and anode across said
terminals ang to impress g variable potential upon

variable voltage auto-transformer Operable by said
motor and adapted to vary the voltage impressed
upon the cireuit of said electrie iamps.

11, A control systemn for controlling the light
cuipug of o group of electric lamps o maintain
she llumination of & surface Mumingteg thersby
and by an uncontrolleq light Source jointly af g
degree of illumination above 8 given minimum,
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vary the voltage impressed upon the circuit of said

the other of said Teversing windings from circuit
to cause saig motor to rotate in Opposite directiong
selectively,

12, A contro] system comprising, g reversing gl-
ternating current single-phase motor having g
bair of Teversing Wwindings, g condenser, mesns
Operable automatically to connect one or the other
of said windings in serles with said condensey
across gn alternatnig current supply circuit for
rotation of said motor in oppesite directions selec-
tively, said means being alsg oberable gutomati-
cally to connect the two windings in parallel with

stopping of the motor, and g regulator including
8 varlable voltage auto-transformer operable by
said motoy,

13, A controj system comprising, g reversing al-
ternating current single-phase motor having g
pair of Teversing windings, an impedance compris-
ing an inductance and & condenser connected in
barallel with the latter, means arranged to con-
nect one or the other of said windings in series

transformey operable by said motor,

14. A control system comprising, g reversing gi-

: ternating -CUrreng single-phase motor heving g

i)
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pair of reversing windings, an impedance compris-
ing an ohmic resistance and & condenser con-
nected in paralie] therewith, means operable suto-
matically to connect one

and in serieg With saig impedance across said al-
ternating current source to effect stopping of the
motor, snq g regulator including g variable volt-
age auto-transformer operable by said motor.
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