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AREA TYPE PHOTG-ELECTRIC CONTROL DEVICE,
Diale A. Baker, Waukesha, Wis., assignor to Cutler-
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Delaware
Filed Sept. 12, 1961, Ser, No. 137,653
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This invention relates to a control device for a regu-
lator and particularly to a position-to-voltage type trans-
ducer with an output voltage suitable for use as a refer-
ence signal for a regulator.

Photo-electric type devices have been used previously
to produce a reference signal for a regulator in response
to variations in the intensity of light on the photo-electric
cells,
mination on the interior surface of a concentrically lo-
cated sphere. Any surface which does not consist of a
portion of such a concentrically located sphere will be
unevenly illuminated by a point light source. Any me-
chanical device which modulates the light emanating
from a point source and falling upon a plane surface
must be compensated for this uneven illumination. In
confrast a true area light source will cause uniform il-
lumination of a plane of the same size as the area light
source if such plane is located parallel to the area light
source and with the spacing between the receiving plane
and the area light source small with respect to the small-
est dimension of the receiving plane.

A general object of the invention is to provide an im-
proved photo-electric type of controi device which affords
a controllable output signal.

The primary object of this invention is to provide a
simple electronic device for controlling the speed of an
electric motor in response to the position of a master
control.

A further object of this invention is to provide im-
proved means affording an electric motor speed control
reference signal that is pure D.C.

Other objects and advantages will be pointed out in
or be apparent from the specification and claims, as will
obvious modifications of the embodiments shown in the
drawings, in which:

FIGURE 1 is a side view of a first embodiment of
the control device;

FIG. 2 is a bottom view of the control device of FIG. 1;

FIG. 3 is a bottom view of a modified type shade for
the control device of FIGS. 1 and 2;

FIG. 4 is a bottom view of another modification of
the shade for the control device of FIGS. 1 and 2;

FIG. 5 is a side view of a second embodiment of the
control device wherein the output voltage is controlled
by adjustment of the supply voltage;

FIG. 6 is a side view of a third embodiment of the
control device wherein the output voltage is controlled
by adjustment of the supply frequency; and

FIG. 7 is a side view of a modification of the control
device of FIG. 6 wherein the light is filtered.

Referring to the drawings, the control device is shown
in FIGS. 1 to 4 generally as including an area type
primary light source 19, such as an electroluminescent
panel, connected to an A.C. source of power Ly, L,, A
pair of area type photo-electric cells 12 and 14, such as
self-generating selenium cells, of equal size are positioned
above the light source parallel and very close to the
light source and in a light-tight enclosure (shown in
broken lines in FIG. 1). The area of the panel for the
light source is shown as being slightly greater than the
combined areas of the photo-electric cells so that the
light intensity will be assured of being equal over the

A point light source will produce uniform illa-

10

15

20

25

30

35

40

45

50

65

80

65

70

2

entire surface of the photo-electric cells. The cells are
independently connected to the motor regulator by re-
spective pairs of conductor 15, 17 and 19, 21 to provide
pure D.C. voltages to control the speed of the motor.
The motor regulator can be construeted so that the rota-
tion of the motor depends upon which cell is exposed
to the source of light and this can obviously be coor-
dinated with the direction of motion of the handle.

An arcuate opaque shade 16 is secured to the end of
a control rod 18 pivoted at 20 and is movable between
the light source and the photo-electric cells upon move-
ment of the control rod. Since the output from the light
source is constant and the voltage output of the cells is
directly proportional to the intensity of light on their
surfaces or the amount of such surface exposed to light of
constant intensity the shade is cut to expose an increasing
amount of surface of one cell or the other to the light
as the shade is rotated to the right or left. The increase
in light applied on the cell will produce a low power
pwre D.C. voltage that increases in a manner directly
related to the contour of the shade. In FIG. 3 the shade
is designed to provide a dead band when the control rod
is initially rotated in either direction with a slowly in-
creasing light exposure while the shade in FIG. 4 allows .
a small amount of light to reach the cells when the con-
trol rod is at neutral and increases the light exposure
rapidly, It should be apparent that the same result could
be accomplished by either contouring the light source or
the cells to change the characteristic of the output of the
cells.

In a practical application of this device, such as in a
crane, the light source is connected across power supply
lines L; and L, and the photocells are connected to
control the speed and direction of rotation of the crane
lift motor. Since the D.C. voltage output of the cells
will increase as the total amount of light on the cells
increases, the farther the shade is rotated in either direc-
tion the larger will be the reference signal to the regu-
lator which can cause the motor to run faster. It can
be seen that as the control rod is rotated clockwise (FIG.
1), cell 14 will be exposed to the light. The farther
the rod is rotated, the greater the area of exposure. The
position of the rod, therefore, determines the output of
the photocells and this output is used to contro! both the
direction of rotation and speed of the motor. The in-
tensity of the light source is defermined by the A.C.
voltage which can be varied with respect to a second
parameter if desired. Some phosphors used in electro-
Iuminescent light sources will produce a light the wave
length of which is somewhat dependent upon the fre-
quency of the applied A.C. voltage. Therefore, the
use of colored filters between the electroluminescent
panel and the photocells can make the output of the
photocells somewhat dependent upon the frequency of
the A.C. voltage applied to the electroluminescent light
source which may then be made a function of a third
parameter.

In FIGS. 5, 6 and 7, reference characters like those
in FIG. 1 have been employed for like elements. The
embodiment in FIG. 5 differs from that in FIG. 1 in that
the shade has been omitted. Also, a voltage adjuster 22
is connected in power supply lines L; and Ly or to the
power supply source to enable adjustment of the magni-
tude of the alternating voltage applied to light source 18.
Increase or decrease in the voltage magnitude respectively
increases or decreases the intensity of the light emitting
from source 8. 'The embodiment in FIG. 6 differs from
that in FIG. 5 in that a frequency adjuster 23 is used in
place of the voltage magnitude adjuster. Increase or
decrease in the supply frequency respectively increases
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or decreases the intensity of the light emitted from source
19. The modification in FIG. 7 differs from FIG. 6 in
that a colored filter 24 has been mounted between light
source 1@ and photo-cells #2 and 14. Since the wave
length of the light is dependent on the frequency of the
alternating current source I,-L,, filter 24 may be em-
ployed to block all or part of the light at one source
frequency and to vary the passage of light therethrough
as the frequency is adjusted.

A significant feature provided by this system is that the
output voltage produced by the photo-clectric cells is a
pure D.C, voltage which does not require filtering before
use as a reference signal in a fast response regulator. This
transducer also has neither. the counter-torque type of
force feedback such as produced by the magnetic type
transducer nor a friction type force feedback such as pro-
duced by a potentiometer type transducer.

Although several embodiments of the present invention
have been illustrated and described, it will be apparent to
those skilled in the art that various changes and modifica-
tions may be made therein without departing from the
scope of the appended claims.

Iclaim:

1. A selectively adjustable- control device for provid-
ing an electrical signal having a magnitude which is pro-
portional to adjustment of the control device comprising:

area-type photo-electric means responsive to variable

light to provide a proportionally variable electrical
output signal;

an area-type primary Iuminescent source spaced closely

parallel to said photgo-electric means 50 that wunit
areas of said photo-electric means are exposed to
light emitted from corresponding unit areas of said
luminescent source;

and means for continuously adjusting the amount of

~ light impinging on said photo-electric means directly

from said luminescent source proportionally to ad-
- just the magnitude of said output signal.
2. The invention defined in claim 1, wherein said means
for continuously adjusting the amount of light impinging
on said photo-electric means from said luminescent source
comprises: o )
an opaque shade positioned in the small space between
said luminescent source and said photo-electric
means; and means for steplessly moving said shade
to adjust the area. of said photo-clectric means that
is exposed to light from said luminescent scurce.
3. The invention defined in claim 1, wherein said pri-
mary luminescent source comprises:
an electro-luminescent member; and
an alternating current power supply source connected
to said member to cause light emission therefrom;

and said means for continuously adjusting the amount
of light.impinging on said photo-electric means from
said luminescent source comprises means for adjust-
ing the magnitude of voltage applied to said electro-
luminescent member thereby proportionally to adjust
the intensity of light emitted therefrom onto said
photo-electric means.

4. The invention defined in claim 2, wherein said pri-
mary luminescent source comprises:

an electro-luminescent member; and .
an.alternating current power supply source connected
to said member to cause light emission therefrom;
and said means for continuously adjusting the amount

of light impinging on said photo-electric means from

. said luminescent source comprises means for adjust-

" ing the frequency of the voltage applied to said elec-
tro-lurninescent member thereby proportionately to
adjust the intensity of light emitted therefrom onto

- said photo-electric means. .

5. The invention defined in claim 4, together with:

a stationary colored filter between said electro-lumines-

cent member and said photo-electric means for pass-

. 4 .
ing light therethrough as a function of the wave-
Iength of such light. .

6. An adjustable control device for providing an elec-

trical signal having a magnitude which is proportional to
5- adjusted position of the control device comprising:
area-type photo-electric means responsive to variable
light to provide a proportionally variable electrical
output signal; :

area-type luminescent source means spaced closely par-

10 allel to said photo-electric means so that portions of
' said photo-electric means. are exposed to light emit-
ted from corresponding portions of said luminescent

source meass;

area-type opaque shade means mounted for Iateral step-

15 less movement in the small space between said lumi-
nescent source means and said photo-electric means;
and-one of said means being provided with a configura-
tion which operates in conjunction with movement
of said shade to cause the magnitude of said outpui

20 signal to change proportional to such movement.

7. The invention defined in claim 6, together with:

an opaque housing completely enclosing said photo-
electric means and said luminescent source means
and said shade means;

25 - and control means extending from the exterior of said
housing therewithin for moving said shade means.

8. The invention defined in claim 6, wherein said one

of said means is provided with a configuration which com-
prises a straight edge so that uniform incremental move-
30 ments of said shade means cause respective directly and
linearly proportional changes in the magnitude of said
output signal. :
- 9. The invention defined in claim 6, wherein said one
of said means is provided with a configuration which com-
85 prises an edge of progressively increasing curvature so
that uniform incremental movements of said shade means
cause successively larger increments in the magnitude of
said output signal. -
* 20.The invention-defired in claim 6, wherein said one
40 of said means is provided with a configuration which com-
prises an edge of progressively decreasing curvature so
that uniform incremental movements of said shade means
cause successively smaller increments in the magnitude of
said output signal. ‘
45 - 11, An adj}lstable control device for providing a direct
current electrical signal having a magnituds which is pro-
portional to adjustment of said control device comprising:

a planar photo-electric element responsive to variable

light to provide a direct current signal having a pro-
50 portionally variable magnitude; )

a planar electro-luminescent member having an area at
least ‘as large as the area of said photo-electric ele-
ment and having its light emitting surface spaced
closely parallel to the light responsive surface of said

55 7, photo-electric element so that unit areas of the latter
are in direct light exposure relation with correspond-
ing unit areas of said electro-luminescent member;

an opaque shade; - ’
" means mounting said opaque shade for movément in

60 the small space between said electro-luminescent
member and said photo-electric element;

an opaque enclosure for the aforementioned parts to
prevent other light from impinging on said photo-
electric element;

g5 Means on the exterior ‘of said enclosure and extending
into. the latter for affording continuous . movement of
said shade to adjust the amount of light passing from
said electro-luminescent member directly onto said
photo-electric element;

70 and an alternating current, power supply source and
conductors extending thersfrom into said enclosure
and  being connected to said electro-laminescent
member for energizing the latter with an alternating
current field.

75 2. A selectively. adjustable control’ device for provid-



3,106,278

5

ing a selected one of a plurality of electrical signals and
a magnitude therefor which are functions of the adjust-
ment of said control device comprising:

a plurality of area-type photo-glectric elements ar-
ranged in side-by-side relation, each said element be-
ing responsive to variable light exposure to provide
a proportionally variable output signal and having a
pair of terminals for connecting the same to a device
to be controlled;

an area-type luminescent source having an area at least
as large as the combined areas of said photo-electric
elements and having its light emitting surface spaced
closely parallel to the light responsive surfaces of
said photo-electric elements;

an opaque shade mounted for continuous lateral move-
ment in the small space between said luminescent
source and said photo-electric elements;

and said shade being provided with a configuration
comprising a plurality of cutout portions whereby
movement thereof in a selecied direction causes ex-
posure of an increasing amount of surface of a se-
lected photo-electric element to said Iuminescent
souarce.
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