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, 1
This invention relates to lighting control ap-
paratus and has for an object to provide control
apparatus to modify the intensity of one or more
lights controlled thereby in accordance with pre-
settable controlling elements, the desired control
being made effective at a later time through a
continuously or intermittently moving operating

member (movable in one direction only) which -

may be common to a plurality of such light con-
trol elements.

Apparatus made according to the present in-
vention, may be used to control the lighting in-
tensity of a plurality of lisht sources of the same
color or light sources emitting, say, white light,
blue light and red light respectively. By varying
the relative intensity of the component light
sources, any desired results may he produced
and if the light sources are different in color
any desired resultant colors may be produced.

It is another object to provide such a device
in which the overall intensity of a composite
light effect may be varied without a change in
character by simultaneously and proportionally
varying the intensity of the various constituent
light sources.

Another object is to provide such a device
wherein the change from one resultant light ef-
fect, such as color, to the next selected one will
take place gradually and in-any desired order.

Such devices may be used for theaters, in j

which case the apparatus may serve to control a
large number of lighting circuits supplying vari-
ous spotlights, floodlights, footlights, trough and
strip lights, etc. In such devices the lighting
intensity of the various constituent lighting
sources is usually varied by the use of dimmers
which are usually rheostats which serve to in-
troduce a. variable resistance in the individual
lighting circuits. . It is to be understood, how-
ever, that any suitable means for varying the
licht intensity is within the purview of the pres-
ent invention.

Another of the objects of this invention is to
provide means which will enable the lighting re-
quirements to be set up in advance in such a
manner that a number of desired preset com-
binations of dimmers and lighting circuits may
be reproduced at any time, irrespective of the
order of the changes. The changes from one

preset combination to another may take place :

at any desired speed and the dimmers or bright-
ness regulators (when dimmer changes are in-
volved) will always move directly to the required
positions. The apparatus may be constructed for

the presetting of a.large number of lighting com- !

binations.
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Some or all of the lighting controlled may be
of a single circuit equipment type giving only
one color of light, in other words the combina-
tion of the lighting ecircuits is not dependent on
the need for color blending, although in prac-
tice it may well be that some or all of the light-
ing circuits may be selected with this end in view.
For example, a number of the circuits may have
single lampbulb spotlights connected thereto and
arranged to give white light, while other circuits
may control multi-circuit . e., multi-color)
equinment in which the circuits correspond with
lighting of different colors and are blended to
give desived color lighting effects. In such a
case the lighting requirements from time to tims
in the lighting plot might require variations in
the strength of the spotlighting as well as varia-
tions in the number of spotlights in use, while
at the same time the number and strength of
the ecircuits in the multi-color lighting equip-
ment would vary according to the need for
changes in the color of the lighting provided
thereby.

A further object of the invention is to provide
4 control for multi-color lighting equipment of
the kind which is suitable for use in show win-
dows, dance halls, cinematograph theaters, in-
terior lighting, etc., and it can be utilized for the
reproduction of predetermined color lighting ef-
fects. It can alsc be utilized for the reproduc-
tion of various arrangements of single-color
lighting either alone or in conjunction with color
effects from multi-color lighting equipment.

A still further object of the invention is to
provide control apparatus for any desired num-
ber of lighting circuits and/or dimmers (or other
convenient form of brightness control) which
can be governed from a single control apparatus,
and if desired the whole of the circuits, say for
a complete stage installation, can be determined
from a single pre-set indieator with its associ-
ated operating mechanism according to this in-
vention. Alternatively, it may be preferred to
have a number of unit control mechanisms each
governing a desired number of the lighting cir-
cuits. In the latter case means of collective ob-
eration of the various operating mechanisms may

be provided. : )
This invention also provides means which will

'enable the overall lighting intensity of all the

circuits in use to be varied so that a change in
overall intensity is proportional (or very nearly
proportional) to their original and relative
strengths in each case. Thus, if an arrangement
of dimmers first included.dimmer A at 100%,
dimmer B at 80%, dimmer C at 60% of full light
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and dimmer D at zero per cent, then a reduc-
tion of intensity to one half would result in dim-
mer A at 50%, dimmer B at 40%, dimmer C at
30% of full light while dimmer D remains at zero
per cent, instead of dimmer A at 50%, dimmer B
at 30% and dimmer.C at 10% of full light, as
would be the case if all four dimmers were to each
move an equal amount. Among other things this
enables a lighting arrangement to be varied in

overall intensity without the various cireuits los-:

ing their light relationship to each. other.

Another object of the inyention.is to provide
means which will enable someone to set up-his own
requirements for lighting changes and for the
changes to be then automatically reproduced in
a sequence as desired by him.

Means for experimentation with:the lighting
controls and dimmers can be provided-and-they
can be operated independently of the present
effects, . or, the pre-set effects. can be modified
and/or.changed as_reguired.

While the word “dimmer” is. used in the. fol-
lowing description, it.is understood that any con-
venient form of brightness control may be em-
ployed, . as, for example, electronic, auto-trans-
former, wire wound dimmers, ete.  The type of
dimmer illustrated in the accompanying drawings
is a rotary .action dimmer.of the enclosed type,
but.it is to be.understood that any other means
for varying the intensity .of.the individual lights
.may be employed.

It is another object.of the present invention.to
provide. control apparatus.for a lighting. system
including: a_ plurality. of, colored light sources
with or without the, addltlon of non-colored light
sources, a -.dimmer. for. each light source, and
operating means for each dimmer, which means
.are controlled by a single operating member mov-
ing in the.same, direction, which_causes .applica-
. tion of a source of mechanical power. to_any pre-
determined number. of the dimmers to. alter their
setting in accordance with preset selector. -Imeans
and so_ to. produce varying._ colored hghtmg ef-
rfects Preferably such a_color_lighting . system
includes. a. . further, means to control the rate of
application. of. mechanical .power fo: the dlmmers
to give a,. gradual change of color. .Also it may
include -a..further means, sunultaneously to ad-
Just all operating means of the. dimmers in sub-
. stantially the same proportion to .produce dim-
.ming or brightening of.a particular. color effect.

In accordance with-a further aspect of the in-
vention, the color lighting system 1ncludes a
plurality of.light sources _broducing. colored light
(it" being understood that the expression “col-
ored light” is intended to include unmodified light
such as that emitted by the particular light
source employed), a dlmmer for each lamp, op-
erating means for each dimmer, a pair of elec-
trically-actuated clutches for each. operating
means to drive e1ther in the dimming or the
brightening d1rect1on together with follow up
means connected to each operating means; a
movable.surface, and a neufral path on the sur-
face for each.follow up means, the arrangement
.belng such that one follow up means will-energize
one or the other clutch if it is away- from its
neutral path to _cause movement of the- dimmer
to carry the follow up means, back to its neutral
path.

V1ew1ng the invention in another aspect,-it is

- an object to provide light intensity control means,
& servo-mechanism to operate said intensity.con-
trol means and-a pattern to control the input
of ;said servo—mechamsm whereby the hght in-

4
tensity will be adjusted in accordance with said
pattern, means being usually. provided for ad-
justing said pattern relative to the said input
means.
JIn order that the invention may be clearly un-

-derstood; a number of ‘illustrativer constructions

will now be described with reference to the ac-

. companying drawings, in which:
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Fig. 1 is a plan view of one form of control
apparatus,:the:casing being shown in section.
_Fig. 2 is a sectional elevation of the control
taken on-the-line 2—2 of Pig. 1.
~Fig. 3 is a cross-section taken on the line 3—3
of Fig. 2.

Fig. 4 is a cross-section taken on the line 4—4

of Fig: 2.

~Pig. 5-is a partial section taken on the line
§—=5.0f Fig. 1.

Fig. 6 is a perspective view of the complete
control apparatus.

Fig: 7 is a schematiccircuit dlagram ‘of the
various parts-of the -control. ,

"Fig, 8 shows a modified form-of the movable

.circuit controlling-means.

“Fig: 9 and Fig, 10-show still further ‘modified
forms of the-movable circuit-controlling surface.
. Figs. 11;-12; 13 -and 14 show various modified
forms_of -the circuit controlling-switch means.

~Pig. 15 shows a plan-view -of *the-interior-of a
modiﬁed form of control apparatus.

‘Fig, 16 .shows a-partial sectional elevation of
the apparatus taken-on the line*l 6-—16 of Fig. 15.
‘Fig. 17 shows-an elevation-of the apparatus of

‘Fig, 15- showing -the movable-surface-and follow
“up-means taken on the line:17—I17T of Pig. 15.

-Fig: 18 shows a-ferm-of-iridicator for use with
the -apparatus-of Fig.-15, together with-an-im-
proved pre-set-step-by<step control ar rangement.

g+ 19 shows a schematic-circuit -diagram- in-

-dicating -the working of the pre-set step-by-step

eontrol-means, and
Fig:20 shows & modified form.-of-movable- sur-

\face -for-use in the apparatus-according to Fig:15.

~The - {llustrative apparatus:of the form -shown
in Figs. 1 to 10 inc., may consist of a- framework

~44 in which-are mounted by-way of -example: four
_robary- stud-- type -totally -enclosed dimmers -iA,
AB,-1C, 1D. --Rotary motion is imparted:to these
'«dlmmers ‘by-some convenient- means, in- this case

50

a Tack--and - pinion‘-for each- dlmmer (2a—3a,
2b—3b; 2¢—=3c, 2d--3d) connected- by link -rods

‘Aa,4b;4¢; Gd-respectively: to hand- operated levers
~bay b, Be; Bd, respectively; mounted on the:'shaft
- 8. Ind1v1duad hand operation of the dimmers can

55"
- 14D, -14e, 1 4d, fixed at the ends of-the levers ba,
- Bb, 5c 9d, respectively.

be obtained by manipulation of the handles i4a,

“The - levers Sa; Bb;: B¢, '5d are loosely mounted
on-the shaft 6, and -each lever carries two electro~
magnets (12¢-and.i3e; 12b-and {30, 12¢. and 3¢,

~f2d.and 3d) with: the projecting part of the iron

cores facing in opposite directions, so:that elec-

-fromagnet#2a; for example, -will: attach: itself to
-the iron-plate fastened to the inside:face of the

bevel wheel Ta, when:energized: . while-: magnet

~13a will-attach itself to the iron plate inside bevel

wheel 6a;-when energized. “While there is a- slight

- gap hetween the magnet cores and the iron: plates
~when ‘both coils are de-energized, by providing a

70
"9¢; 5d and the shaft 6, either maghnet -can-pull

small-amount of play -between the Ilevers: Ba, 5b,

its mounting lever over slightly when energ1zed S0
as to attach-itself to theiron plate. -adjacent to it.

The-levers and magnet coils: just described are
mounted so-that-each lever- -comes between a palr
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of bevel wheels 6a and 1q, 6b and 10, 6¢ and Tc,
6d and 1d. One wheel of each pair, in this case
6a, 6D, bc, 6d is fastened to the shaft 6 by means
of screws 9a, 9b, 9¢, 94, while the other wheel of
each pair is loosely mounted on this shaft but
is prevented from moving sideways by pins [0a,
10b, 10c, i0d, which locate in corresponding
grooves in the shaft 6. Each pair of bevel wheels,
however, are linked by a third bevel wheel 8¢,
8b, 8¢, 8d respectively, so that motion can be
imparted to the loosely mounted wheels Ta, 1b,
1c, 1d, if the shaft & to which are fastened the
pevel wheels 8¢, 6b, bc, 84, is rotated. 'The loosely
mounted bevel wheels Ta, b, Tc, 1d, however, will
rotate in the opposite direction to that of the
shaft 6 and the wheels 6a, 6b, bc, 8d.

If the shaft 6 is rotated, the levers 5a, 50, Sc,
5d, will move in the same direction as the shaft
if and while the magnet coils 13a, i3b, 13c, 13d,
are energized but will move in the opposite di-
vection if and while the magnets 12¢, 12b, 12¢,
12d are energized.

Tt will be seen from Fig. 7 that each pair of
electromagnets are electrically connected to a
pair of contact plates. Thus, magnet §2¢ is con-
nected to contact plate 16a and magnet 13a is
connected to contact plate {5¢; magnet 12b to
plate 16D and magnet 13b to plate 155, etc. The
four pairs of contact plates 15¢—I16a, 150—I16D,
{5c—I8c, 15d—16d are shown in Pigs. 2 and 4
mounted upon a common base 18. It will be
seen from Fig. 4 that there is a gap between each
pair of contact plates, the four gaps being shown
at 11a, 17b, 17c, 11d. While these gaps (or neu-
tral paths) are shown in Fig. 4 as made up of
o number of straight portions, it is to be under-
stood that they may be formed as curvilinear
paths, somewhat as shown in Fig. 17, in which
event the slightest transverse movement of the
contact plates may result in a change of position
thereof in a vertical direction. The shape of the
neutral paths of Fig. 4 (or Fig. 17) is always s0
designed as to give the desired light intensity
at any given point along the length of each cir-
cuit controlling plate in relation to the intensity
of the light controiled by the other plates. These
circuit controlling plates constitute a pattern in
the form. of a neutral path which serves to con-
trol the circuits to give the light intensity pre-
determined by said pattern. The base (8 upon
which the four pairs of contact plates are
mounted is made of insulating material, or alter-
natively other means are taken to insulate the
various contact plates from each other.

Tlectricity is directed at times to one or the
other contact plate of each pair, by means of a
contact brush. Fig. 5 shows a contact brush
assembly in which a contact brush 26a is held
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in a holder 23z and pressed against the contact .

plate assembly by means of a spring 27Ta. - Since
there are four pairs of contact plates, there are
four contact arm assemblies and these are shown
in Fig. 2 at 23a, 23b, 23c and 23d. It will be
seen that these brush-holders are pivoted at 22q,
22b, 22c, 22d between the upright supports 24a
and 24b. These brush-holders have lever arms
21a, 210, 2ic, 21d attached to them so that move-
ment of these levers will cause a corresponding
movement of the brush-holders and the contact
brushes 26a, 28b, 26¢, 26d, and the latter will be
able to move over the surface of the contact
plates adjacent to them.

The lever arms 21a, 21b, 2lc, 2{d are shaped
to terminate at different positions on plan as
will be seen from Fig. 4 and the opposite ends

60

65

76

"26b, 26¢, 264 will

6

to the brush-holder end of these levers are spaced
out at approximately the same distance apart
as the distances between the four dimmers {A, IB,
1¢, D, so that they can be linked by connect-
ing rods to the link assemblies which in turn
connect the dimmers to the levers 5¢, 5b, ¢, Bd.
Thus, the rack 3¢ which operates the pinion
24 on the dimmer la is connected from a pivol
at 20¢ by means. of connecting rod {9a to the
lever 2i¢ which is associated with the brush-
holder 23a¢. Similarly, rack 3p is connected by rod
{96 to the lever arm 21b which operates brush-
holder 23b; ratchet 3¢ by means of rod i9c to
lever arm 2ic and brush-holder 23c; and rack 3d
by means of rod 182 to lever arm 2id and brush-
holder 23d. 'Thus, movement of the dimmer 1A
will cause the contact brush 26a in the brush-
holder 23¢ to move in accord with the dimmer.
Similarly, the dimmer 1B wiil cause & correspond-
ing movement of contact brush 26b; dimmer ic
2 movement of contact brush 26¢: and dimmer 1D
a corresponding movement of contact brush 284d.
If no electricity is flowing from the contact
brushes to the electromagnets i12a, 120, f2c, i2d
and (3¢, 13, i3¢c, 13d, then the dimmers can be
moved freely by hand by means of the handles
{4q, 14b, t4c, 14d, and the contact brushes 26a,
move over their corresponding
pairs of contact plates 15a—1i€a, i56—16b, 15¢c—
{6c, 15d—I16d, without anything happening as
the result of these contacts. To permit this free

‘movement when the appsaratus is in normal use,

the supply of electricity is broken by some con-
venient switch or switches, in the example under
consideration, there being a switech of the press-
button type at the end of each dimmer operat-
ing handle as shown at iia, 4710, 471c, 41d. Thus,
pressure of the hutton 47e by the thumb will
break the supply of electricity to the electro-
magnets associated with the handle {4g and al-
low the dimmer LA to be freely adjusted by hand.
This is further shown in Fig. 7 where the switches
are shown as part of the return feed from the
electromagnet coils.

When current is flowing through the contact
plate circuits, however, the effect will be to en-
ergize one of the two electromagnet coils in each
set, unless the contact brush happens to rest in
the gap between a pair of contact plates, in which
case that particular circuit will, of course, be
broken. The said “gap” between the contact
plates constitutes a neutral path which, when
reached by the assoclated contact brush, will
cause the electric circuit to the associated mag-
net to be broken and the movement of the as-

‘sociated dimmer to be stopped at the position

determined by the part of the gap or neutraj path
then in line with said contact brush. “The neu-
tral path may take other forms, such as shown
in Figs. 14, 16 and 17, where the neutral path is
formed as an inclined edge on a pattern plate
serving to ‘control a single-pole, double-throw
switch. Where the expression “gap” is used, it
is, of course, to be understood as including any
equivalent structure involving a pattern provid-
ing a neutral path.

Energization of one of the magnet coils will
not of itself cause any change in the position
of its associated diramer but should the shaft
6. now be rotated by means of the handwheel 43,
then the dimmer in question will now move either
up or down, according to which of the side iron
plates of each set of bevel wheels is gripped by
an _electromagnet.

The shaft ¢ is arranged for rotation in one
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“direction only, and. the arrangement.is such-that
“whether the :dimmer . is. going -up -or.-down, the
contact -brush-assembly -which moves: in accord
-with- it always: moves ‘boward :thegap between
-the two -contact plates. . As-soon:as: the brush
reaches this gap, the supply of-electricity to -the
-magnet coils associated with these;contact plates
is.broken and-the dimmer ceases: to-move in con-
-Junetion with-the shaft 6. :

" Thus, in Fig. 5 the contact brush-26a is shown
‘in-contact with-the lower: plate 48a-and:the.effect
-of: this-will-be-to: energize: the coil-12¢. which, will
-cause the dimmer-to increase in brightness when

the shaft 8. is-rotated.and at:the,same time cause
the; contact Jrush- 2§a. to :also move. in..an. up-
ward-dirvection towards-the: gap 1a. -As soon as
the-brushreaches this. gap it will.break the supply
of-electricity -to. either contact .plate -15q¢.or (6a
-and the dimmer. wiil remain.stationary and cease
to move in accord. with the.rotation. of.shaft §.
«Alternatively,. had- the. eontact..brush 26a..been
touching contact plate.5a, then, the. other mag-
-net coil in-the.set, i. e.-i2a, ‘would have been.en~
-ergized with the result. that.the . dimmer .would
have -moved .in .the. opposite direction and. the
contact brush. 26a.-would have ‘moved. downwards
towards.the gap {74a. ‘
The-position -of. the.gap. between . the two con-
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tact plates of -each set. ‘therefore .determines -the -

stopping..position.:of..each. dimmer. It .will .be

-seen. from, Fig. 4 ‘that._.the..,positilon,of .the gap
between.each: pair..of contact -plates.varies.along
the.length of the.plates. JFurthermore, that the
bosition.of the .gap.between any one.pair. of .con~
tact plates varies at. any. given. point. along the
length. of .the.plates relative to, one or.more of
the- other. sets. of plates. ‘Thus, in Fig. 4 the four
contact. brushes 26a, .26b, 28¢c,.26d. are shown at
a . position.. in .the middle of the length of ‘the
iour . pairs. of. contact. plates, and in each case
the brush is in contact with the lower plate of
-each. pair,.thus energizing magnets 12a,.120, {Zc
and 124, and causing all four dimmers to increase
in brightness when the shaft 6_is rotated. The
four contact brushes will at.the .Same; time move
in an upward-direction. until each brush reaches
the gap.between the. contact plates and both
dimmers, and brushes will remain stationary.

The base 18 upon which the four pairs-of con-
tact plates are -mounted, is, however, sldably
mounted in a Irame 29 and .can - be ‘moved -in
either - direction at right-angles to the arc of
travel of the contact brushes. Thus, in ‘Fig. 4
1t will be seen that the base 18 can move either
to the left or the right-of the ‘position- shown.
‘This-moverment is -achieved by-means ‘of a rack
and pinion 83 and-82 in‘the construction ‘under
consideration - but any ~suitable- means -can ‘be
employed. ~For example, in some constructions
it ‘might be desirable to-cause ‘the desired -move-
ment of the base 18 to take place-as the result
of turning a wheel or knob or by moving a-lever
located further away from or even. at-a distance
from the base 18 in-question.

-Movement - of ‘the base: 18 -to a new position
relative to:the contact brushes2 6a;:28b, 26¢,-26d,
will enable the gap between -any-pair:- of contact
blates to be loeated-in a new- position relative
to the path of travel-of-the associated contact
brush, and the-dimmer concerned will be: given
a new- stopping bosition in accord with the- posi-
tion of the gap.

It will be seen that since all four sets-of contact
plates are mounted on the same base, -they are
moved as.one unit when the ‘base_in -question
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-stant. and: displacement .of part

s moved; and the- whole . assembly-begomes: one
-eompound: contact-plate :movable: member. - To-
:gether.-with- the.four, movable -brush-helders and
“brushes it -forms: one -eompound switech -mecha-~
‘nism in. which -the .base .is moved -as a single
member to vary the-location . of the -breaking
-Points-of .the switch .ways. - During normal oper-
ation of .this .compound switch mechanism - the
_SUpply:-of velectricity to.it ig -constant -and- dis-
-Placement -of .part -of the switch relative. to the
_other part or. parts.determines the breaking.point
-0of+ any. of ~the. switch eircuits. .During normal
-operation- of : this -compound Switch mechanism
-the supply-of electricity ‘to.the - brushes. is -con-
of - the .switch
relative to ‘the other .part..or. parts determines
the.breaking.point-of- any-of the switch.cireuits.
That is:to..say, -this:.switch -mechanism does not
depend. upen .any..external .or additional. appa-
ratus. or. means to ~energize .or- determine .the
energization of .the.switeh .brushes. or to deter-
mine the stopping points of these switch brushes.

- T6-will be seen that:movement .of the- movable
‘base member of the -compound. switch. mechanism
Simultaneously ~affects -all the..sets .of -contact
-blates .and. each. of..the dimmers .can . if .desired
be_ given a new -stopping. position. Thus,.if.the
-8aps between the.contact plates are Jdocated . be-
forehand to-correspond. with the desired .position
Oof. the. dimmers; mavement. of -the: movable_con-
tact, plate member to. g .certain. position.. will
-enable . all. the -dimmers .to -be = simultaneously
Jnoved. to. the . predetermined - bositions -as..and
when the shaft 6.is-rotated. The. dimmers: will
-then directly. move to the predetermined: positions
at a, speed.corresponding to the speed of rotation
.0of the shaft 6.

.In the construction. shown .in -the.accompany-
ing .drawings.the shaft. § is rotated by, méans.of
the.handwheel 43 but any convenient means. for
turning. this_shaft may be employed: such. as. an
electric.motor.. When a number. of separate. sets
of control apparatus -according. to.this invention
are grouped together,.meang may.be providedto
-allow. some. or all. of. these shafts . to ~be. simul-
taneously . rotated or rotaged -at different. speeds.

“"While fhe pairs of contact. plates. have.been
50 far.shown as mounted on.a common, base 48
50 _that the relationship of the contact plates.to
the: contact brusheg may. be. simultaneously,.af-
fected . if  desired . the contact. plates .may . be
mounted on a separate base for each pair, pro-
vided that.they_move together or can be.made
to move together as one.unit, -Means. may, how-
ever, be_provided .to, adjust. the Telationship of
any pair of contact plates relative to .the. other
pairs of contact plates. )

.'The contact piates have been shown as mount-
€d-on an oblong hase which, is slidably. mounted,
but’if desired the contact plates may be mounted
‘onthe face or: periphery of a wheel or drum ar-
‘ranged-to rotate or-may be -mounteqd in any
‘other convenient manner. '

: It-has been shown that movement of the mov-
able ‘base member “0f the  compound  switch
‘mechanism will - enable Dredetermined combina-
‘tions of dimmer bositions to pe reproduced. In
‘Figs. 1,2 and 6 a pointer'36 is shown moving over
a scale or name plate so that by turning the knob
‘35 an operator will be able ‘to. move the movable
base ‘member to the desired position. Any de-
sired -nuimber -of ‘stopping  positions for pre-set
_dimmer_ arrangements may: be-embodied: in the
apparatus described above.

The -movable thase member of the compound
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switch mechanism can also be arranged to be
moved in another sense so that in addition to
change of position as already described, it can
also be moved nearer to the pivoting points 22qa,
22b, 22¢, 22d of the brush-holders 23a, 23b, 23c,

23d. In Fig. 4 it will be seen that the frame 29
which carries the slidable contact base {8 is in
itself slidably mounted in another frame, 38, and
can be moved at right-angles to the sliding move-
ment of base 18 by means of a rack 41 (see also
Fig. 2) and pinion 39 which is mounted on a shaft
40 and turned by handwheel 42. Thus, this whole
switch base assembly can be varied in its distance
from the pivoting points described above. This
does not affect the movement of the slidable base
as the pinion 33 (see Figs. 1 and 2) is wide
enough to remain in engagement with the rack
32 at all positions of the frame 28.

One means for automaitically proportioning the
light intensity of the several light sources will
now be described. It will be seen from ¥ig. 5
that when the contact plates 15¢ and 18a are
moved from position AA fo another position BB
which is nearer to the pivoting point of the
brush-holder 23a, the contact brush 26a is
pressed into the brush-holder and it will have
to move through a greater angle to reach the gap
iTa unless this gap is located in direct line
through the brush and brush-holder. Thus, in
Fig. 5 the arc of travel of the contact brush will
be increased from CC to C’'C’ when the contact
plates are moved from AA to BB in order fo
reach the gap or neutral path 1Te. Inasmuch as
the movement of the brush is related to the move-
ment of the dimmer associated with it, the dim-
mer will travel further when the contact brush
moves from the horizontal position shown in ¥Fig.
5 to the gap |Te when this is located on the
line BB. ’

“When calculating the positions of the gaps be-
tween the contact plates, it is arranged that the
lowest position of a dimmer shall be reached
when the gap is directly in line through the con-
tact brush and holder. To get full light {rom a
dimmer, the gap is situated so that the contact
brush and arm have to travel through the maxi-
mum arc of travel. The maximum arc of travel
is only reached when the contact plates are at
the shortest distance from the pivoting points of
the brush-holders, i. e. in Fig. 5 at BB. To get
full light from any of the dimmer circuits, it is
necessary for the movable base membper i8 to be
at its nearest position to the pivoting points of
the brushholders, i. e. at position BB in Fig. 5.
The dimmers will then take up their relative
positions as determined by the position of the
gaps between the contact plates and the maxi-
mum overall lighting intensity will be obtained
from the lighting apparatus controlled by the
dimmers.

When by movement of the wheel 42 the mov-.

able base member 18 is taken further away from
the pivoting points of the brush-~holders then on
the line BB then the dimmers will take up the
same relative position to each other, but since
the contact brushes 26a, 26b, 26c, 26d will now
move through a smaller arc of travel in order

to reach the gaps between the contact plates, the.

dimmers will stop further away from the “full
light” positions thus giving a lower overall light-
ing intensity.

While no difficulties are experienced in caus-
ing the dimmer arms in the dimmers to stop short
of their extreme “full light” position, it is im-
portant that at the opposite end of their travel
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these dimmer arms are not required to go beyond
the “full out” position as with most designs of
dimmer the arms cannot travel beyond this
point. Thus, while all the dimmers in a com-
bination can be made to stop further away from
the “full light”lpOSitions as explained in previous
paragraphs, movement of the dimmer arms must
always stop when they reach their “full out”
positions. This is ensured by arranging that the
gap between each pair of contact plates corre-
sponds to the “full out” position of a dimmer
when this gap is directly in line with the brush-
holder when this is at right-angles to the thrust
of the contact plate assembly. At this position
variation of the distance between the contact
plates and the pivoting point of the brush-holder
makes no difference to the relative position of
the gap and contact brush. It is only when the
contact brush is not at right-angles that there
is g variation in its arc of travel in order to reach
3 given position of the gap between a pair of
contact plates.

According to this invention, the dimmers will
always stop at the “full out” positions together
regardless of their different starting points, as-
suming that this effect is required. From the
foregoing, it will be seen also that variation of
the distance between the contact plates and the
pivoting points of the brush-holders will affect
all the dimmers in proportion to their relative
positions. Thus, if the arc of travel is reduced,
say, by 259% for a dimmer at “full light” position,
the arc of travel of other dimmers giving various
strergths of light will also be reduced by approxi-
mately the same amount, so that another dimmer,
say at one half of full light, will have its travel
reduced by 25% of one half. Thus, the over-
all intensity of light provided by dimmer circuits
at various strengths can be varied without up-
setting the proportion of light provided by the
different dimmer circuits. If desired, the ap-
paratus can be constructed so that dimmers can
be caused to move from “full light” to “loss of
light” simply as the result of moving the base 18
far enough away from the pivoting points of the

_ brush-holders and then operating the shaft 8.
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From the foregoing description of the control
apparatus, it will be seen that lighting effects
can be tried out experimentally by means of the
individual dimmer operating handles i4a, 14D,
ide, 14d, and when the desired effects are known,
contact plates are cut and fitted in the compound
switeh mechanism. By fitting scales at the side
of the dimmer operating handles the correspond-
ing position of the gap between a pair of contact
plates can be easily ascertained. The desired
combinations of dimmer positions can then be
reproduced in any desired order by operating the
mechanism as described. Furthermore, the over-
all intensity of any lighting combination can be
varied without disturbing the relative strengths of
the lighting circuits.

As an alternative to fitting new contact plates
or strips, etc., as shown in the previous para-
graph, each pair of contact plates may be replaced
by a series of adjustable members of the type
shown in Fig. 9, mounted in a row as shown in
Fig..10. Each unit member (see Fig. 9) accord-
ing to this particular construction which is cited
as an example, consists of two metal contact
strips 54 and 53 mounted with a gap between them
on an insulated base 55. These two contact
strips are electrically insulated irom each other,
but make contact one at either end with common
conductors for the row, so that all the contact
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plates coming below-the gap-between plates are’

electrically connected to-one common conductor

66,"while all the contact plates coming above-the-

gaps are electrically-connected to another com-
mon conductor 59. - These conductors cause a row

of such members to correspond -electrically fo a

pair of contact platesof the type described earlier
in this description. It 'will-be seen in Fig. 10 that
the circular units are so mounted ina common

base that only a small part of the surface projects -

beyond the insulated surface of the base 571, this
projection being shown at 587, 58s, 58¢, 58q."

The contact brushes 26w, 26b, 26¢; 26d; engage -

with the fore-mentioned surfaces 58r, 58s; 58t
58¢, and the slidable base 57 is mounted so ‘that
its stopping positions always bring the ‘contact
brushes against one circular contact member in
each row.

Each circular contact member is mounted so
that when the setScrew 58 is loosened the member
may be rotated by hand until the pésition of the
spiral gap between the two contact plates comes
at the desired point in the path of travel of the

contact brush associated with it. The setscrew -

is then tighteried. In-this manner the position’

of the gap between the electrically continvous:

contact plates can be varied as. desired at each
stopping plate of the multiple “assembly. With™ a
construction 'of this nature it is desirable to pro-

vide easy access to the sideé of the mountmg base”

from which the adjustiiénts are made and some -
kind of a scale can be mounted on or adJacent ’

to the scale adJacent ‘to the. hand-operated dim=

mer handles: [4a, 14D, 14¢, 14d, so that when thie
desired dimmer position is known, thé necessaiy
adjustment to the contact plate circular member
can be quickly carried out.

An alternative method of providing means of
adjustment of the stopping positions of the dim-

mers, is to use the type of construction shown in-

Fig. 8, but to provide méans for easily adjusting -
“For example,

the position of the member 5ia.

this can take the form of 4 §tud fixed iii’'s slot §o

that the position .of the stud in this 516t can be -
easily . adjusted.”
the position of thé member 5ia’ corrésponds in
value to the posmon of thé gap in theé cotistruc=
tion shown in Fig, 5.

Fig. 6 shows a perspéctive view of a complete
apparatus constructed” accordlng to this!inven-
tion, but the means.of ‘accéss to adjust the mefn-=
bers just désceribed is not shown.. This access is

quite easily provided, however, and, for example,

part of the front cover could bé réemovable to
provide this access. ] ’
been assumed in the descriptions. abéve, thé ap-

Tn tHis form of constiuction

While: four dimmers have -

paratus is not réstricted to any number, and to-

illustrate this a further two dimmers have béen
indicated by the handles 45 and 46..
Summarizing the operiting of. the equipnent
as shown in Fig. 6, it may be said that:
(@) "The handles {4a, 14b, 14¢, 144, 45, 46, en-
able the dimmer circuits to be individually op=

erated by hand so that among. otliérthings the-
desired dlmmer positions may bé ascertamed by~

experlment
(b)’ By means of the haridwheel ‘35~ ‘s desired

préset combination of dimmer positions ‘may be”

preselected, in conjunction with scale 37,

(¢) The selection .can be carried “mto efféct by -

operation of the handwheel 43

(d) "The overall intensity of- the lighting Pro=

vided by all the ‘dimmer lightihg eircuits can be:

selected for reduction or incredse before-or-after~

7§ similar results:

12

a-selected: combination of - dimmer: positions: ~has»
been carried-into-efféct: ‘by operation-of: the hand--
wheel-42.

(e) Adjustments-of-the dimmer- positions-can :

5 * be'pre-set by openirig'up-one or'more of the panels:

which enclose the- apparatus; and ‘either-fitting"-
new -contact -plates--or ‘ strips in‘ the ‘compound-
switch mechanism;or- adJustmg contaet-mem-=-
bersprovided-for this purpose as shown, for-ex="

10 ample; in Figs: 9 -and-10.

The construction:so ‘far-considered according -
to- thisinvention ‘coneerns -manually - operated-
apparatus. If-desired, however; any-or all of-the-
operations-concerned-in ‘the working of the ‘ap--

15 paratus may be ‘operated- automatically by-any-

desired means such as hydraulic or electric power:-
Apparatus can be constructed according to this-

invention whereby‘a sequence of- lighting changes~

can be automatlcally ‘produced by ‘thécontrol

20 ‘apparatus in' accordance ‘with" ‘predetermined-re-

quirements. Inone form ‘of construction’ the-
movable base member-of “the compound-switch-
mechanism is cireular so-that tHe contact: plates*
or:strips may be rotated ‘continuouslyin -‘one di-

25" rection. The shaft 6 is’ continuously rotated- by

electrical or other means whilé the-movable base
member just described is inched round-at inter=
vals. These intervals can be of a certain-dura-
‘tion regardless of the time required for any- llght-

30-ing change, or means- may beprovided to inch-

the member round to ity nextposition as soon‘ds a
lighting change has been completed; Ohe means -
of accomplishing’ the latber requirement is“to-
-cause a relay to operate as soon-as-there -is'no

357 *current flowing through the return conductor for-

all ‘the "electromagnetic "cluteh " coils, “this- relay-
causing ‘a ‘solenoid to -inch the rotatable switch”
hase member to the next ‘position. It “will*be
appreciated that while a lighting changeis “in -

40*course of action” there will be" ‘current’ flowing

through at least one magnet coil, butas soon as
all dimmers have come to rest, then there will' beé -

- no current flowing through the return feed.

Reéferring again to Fig: 5, it will be seen that the

45 contact brush 26d and arm 23g are:at right-angles

to the contact plates 154 and 164 when the bright=
ness control is at'the lowest or “dim out” position.

The brightness control or dimimer is at its" “full”
on” position when contact brush 26 is in”con=-

50 -tact with a certain position of the upper contact

plate i8a. Between these extreme positions the
contact point at thé end of 26d moves in'a straight
“line parallél with contact" ‘plates " 15¢ and 16d..
This path of travel is at right-angles to the posi=

‘557 tion of the arm in tHe “dim out” position.

The constructions shown in Figs. 11 to 14 repre-
sent improved working arrangements for the con-~
tact brusheés. In thé construction shown in Fig.-
11, pbetter contact between the contact brush 26a

60and the contact plates {5¢ and {6a is achieved.

Here the extending arin 66¢ . does not make any
electrical contact but operates with a roller §7g¢
at one end to reduce friction and moves the con-
tact brush 69« by means of a linking lever 684.

65" 'Thé contact brush 694 moves in ‘exactly the same

direction as the contact point-at the end of con=
tact brush ‘26a in"Fig. 5, but the pressure of the

* brush against the two contact plates-15¢ and 16a

remains constant. - Alsothe distance bétween: the

"7 pivoting point of arm  66a and-a line- parallel-

with the contact plates is capable of -variation in
exactly: theé same manner as the construction: of
Fig. 5.

Fig: 12 shows a further method of achieving
The fork 10 ‘will ' determine the-
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iine of movement of connecting pin 71 and will
thus Bx its distance from the fulecrum- point 19
of the lever arm 72, the pin T1 being movable in
slot 18 with respect to arm 12.. The linking arm
13 will cause sliding bar 14 carrying contact brush
15 to move across the surface of the contact plates
16 and 1. It will be observed that movement of

the fork 10 in the direction of the arrows, that

is at right-angles to the position of the lever in
the “dim out” position, will enable the effective
length of the arm 72 to be varied and thus enable
the effective strength of a particular lighting
combination to be varied without alteration of
the combination. A development of this con-
struction is shown in Fig. 13 in which the fork 80
guides 2 roller 81 on top of the curved edge of
1lever 82 with a fulerum point at 83. The roller
81 is pressed against the top of lever 82 by means
of the spring 84. It will be seen that the con-
struction of Fig. 13 is the geometrical equivalent
of Fig. 5 and operates in substantially the same
manner and forms the basis of the control appa-
ratus to be described with reference to Fig. 15
et seq. 'The switch construction shown in Fig. 14
is designed to avoid having live contact plates

and comprises a styius pin 90 connected to but

insulated from a spring arm 91, the latter carry-
ing electrical contact points 92 and 93. The
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spring arm 91 is continually energized, and when .

in the middle position as shown in Fig. 14, the
contacts 92 and 93 make no contact with con-
tacts 94 or {95, To be in this middle or
neutral position, the stylus 90 is located approxi-
mately in the center of an incline 86 which con-
nects two levels 871 and 98 of the movable sur-
face. When stylus 99 is moved so as to come
on the lower level §1, spring arm 91 moves over by
its own springiness so that the contact 92 touches
contact 84 and energizes power-operated means
to return the operating linkage so that the stylus
will break this contact. Similarly, when stylus
90 is on the higher level 98, contact 83 touches
contact 95 and energizes the same power-operated
means to return the stylus to the incline. . By this
arrangement it will be seen that the stylus will
follow the movement of this incline or neutral
path over the movable surface. In fact this in-
cline constitutes a neutral path.

In the construction shown in Figs. 15, 16 and
17, a handwheel 100 is mounted on a shaft 101
and by means of bevel gears {02 and 1983 causes
shaft 104 to be rotated. Shaft 104 is only in-
tended to rotate in one direction, that is clock~

~wise as seen in Fig. 16, and if handle 109 is turned
in an anti-clockwise direction, a one way drive
device 118 will cause the handle to rotate freely
on shaft i16f. A single complete magnetic clutch
is shown in section in Fig: 17, and it will be seen
that shaft 164 has fixed thereto a circular iron
contact plate 105. Loosely mounted on shaft 104
put not secured to it are two circular plates 106
and 1017, preferably made of aluminum or other
non-magnetic material. Plate 106 carries two
electromagnets 108 and 108 and plate 107 carries
two similar electromagnets 119 and {ii. When
neither of the pairs of electromagnets are ener-
gized, the center iron plate 105 may rotate with
shaft 104 without moving either of the aluminium
plates 106 or 107. If the electromagnets on
plate 106 are energized, they become magnetically
attached to the iron plate 105, and the aluminium
plate 106 will turn with iron plate 105. Similarly,
when the electromagnets on aluminium plate 107
are energized, they will become attached to iron
plate 105 and thus aluminium plate {07 will turn
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with the irofi plate 105. The aluminium plates
{06 and 107 are grooved on their peripheries and
a wire cable drive (19 is taken from each two
pulleys 112 and 113, both of which are fastened
to the operating shaft (14 of dimmer (20. The
single wire cable is arranged so that it passes
from the top edge of plate 186 to the top edge
of pulley 112, thence to the underneath of pulley
{12 to the top of plate (0T, thence to the under-
neath of plate {07 to the top of pulley 13, and
from the underneath of pulley {3 to the under-
neath of plate 106. This arrangement which Is
clearly illustrated in Fig. 16, causes aluminjum
plate 106 to rotate in the opposite direction to
the aluminium plate 167. When the electro-
magnets on plate {06 are energized, then the
latter will turn in the same direction as.the
dimmer shaft 104 and aluminium plate 197 idles
in the opposite direction. If, however, the elec-
tromagnets on plate {07 are energized, then the
dimmer will rotate in the opposite direction as a
vesult of the cross-over cable drive operating on
the dimmer pulley {i3. An advantage of this
construction is that it keeps the two aluminium
plates in the closest possible proximity with the
iron plate.

Dimmer (26 carries on its shaft 1i4 a cam
i21 (see also Fig. 16) rotating with pulleys: {12
and 1§3. The outer edge of cam (Z{ presses
against roller 122 at the end of arm (23 mounted
on one end of shaft 128¢. The other end of
shaft 124a is fixed to an arm 125. The linkage
shown in these figures for operation of the fol-
low up devices corresponds in principle to that
shown in Fig. 13 and includes roller {2§ which
rides on top of arm (25 and is located in posi-
tion by movable fork 127, the latter being mov-
able by means of rack and pinion 123 and 138
which move the base i28 carrying the fork back-
wards or forwards along the length of the arm
{25. Roller 126 is carried by a linking lever
131 which is pivoted at 132 to bar i33 which
slides verticaily in guides and carries the switch
arrangement as shown and described with refer-
ence to Fig. 14 (this switch is not shown in
In this form of ap-
paratus such assemblies are provided and are
referred to by the same reference numbers but
with suffixes @, b, ¢ or d. While the magnetic
clutches and dimmers can be spaced apart, it is

preferable that the stylus pins of the switch as-

semblies should be located one above the other
in a line perpendicular to the direction of move-
ment of the movable surface. For this purpose
it will be noted particularly in Fig. 15 that shafts
124b, and 124c, take in practice the form of a
sleeve through the center of which the shafts
(24a and I24b pass to enable the arms 125 to
be located as closely together as possible. It
will be seen from Figs. 15 and 17 that the forks

'127 are located together on the same base 128

so that all the forks may move together as one
unit. Movement is imparted to the movable
base carrying these forks by means of rack and
pinion 128 and 120. Pinion 130 is mounted on

--a short shaft carrying bevel wheel 135 which

70

is driven by bevel gear 136 (see Fig. 15) mount-
ed on a further short shaft, which latier car-
ries .at its other end a chain sprocket wheel
137. Chain 138 links sprocket wheels 137 and
139, the latter being mounted on shaft {18 which
carries the control knob (17 which is mounted
on the outside of the front panel of the machine.
Thus, it will be seen that movement of control

75 ‘knob {IT causes the four forks 127 to adjust the
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distance’ of -the four-rollers-126; from:the: centér.

of the four-shafts 124.-

When any -dimmer-is in its full “dim:out” posi-

tion, which means that arm.-125-is:-horizontal;
movement of fork 127 will-change -the-position

5

of roller 126-without in any way moving bar 133

which carries the switch assembly. Should the-

dimmer ‘be-“full on” or- partly on;, then:move---

ment of the fork will cause a change’in thé posi-=-
tion of the switch ‘assembly: 134; ‘and: on-move-:

ment of handwheel 103 will simultaneously: give

a- proportional reduction of the- position:of+all-
the dimmers; and’ consequently a -proportional-

reduction -of all ‘the lights ‘but, however, main=
taining-the same:color combination: It will be

10

“15:

appreciated: that movement- of the. position- of -
the switch assembly {34 does not:in itself cause-
any movement of the dimimer control but simply ~

determines the final position of the dimmer when -
the stylus pin of the-brush assenibly finally comes
to-rest-on-the neutral incline-9§ - when handwhéel:

180°is rotated.

The ‘movable surface140is provided-with foar-
neutral -paths in the ‘form of inclines:$6-and-is-

slidably - mounted- in ‘grooves {41 and:~142: (Fig:
17).
143 which engages with-a pinion: [44-so--thHat
rotation of ‘the pinion- will: cause the surface- 148
to-move in one -direction or the other.

{44 is’ mounted on - shaft'-145" carrying: -at the
opposite end-a chain sprocket wheel {146,  This:

Pinion+
30
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which is:attached to.one: aluminum:plate eifher:.
105 or-107; Each handle."I88-may. carry: at :its.
tip’ &.-push-button : switch : 184 to.perform: the.
function: shown -at.47: in: the - wiring diagram.:
‘PiglT.

It “will: “bew-appreciated ::that . the. handwheel
188 ‘may be:continuously ‘rotated by means: of .
a-motor, and: the speed.of:rotation-thereof will :
determine-the: time:-taken: for movement from:.

+one: predetermined:icolor mixture to -another.

It-'may: -be: desired+to  provide -automatic: or. -
semi-automatic voperation: in accordance -with -a .
pre-setlighting : plot, .and:for this .purpose: the -
schematic diagram shown-in Fig. 19 may be:em-:

:ployeds:.. The::movable:surface: 148:is: connected: ;
by -means ofa wire'cable: 200.t0 a slidable assems=
bly having.a pair -of :contact plates: 201-and 202:;
mounted: thereon:with an-insulated:gap:203: be- -
tween them.. The:cable 280:will pass over-pulleys..

$204;-205;.206'and-20T;>and the ends of: the .cable::
are fastened .to. the sides:of :the.maevable surface
149.. These.:contact. plates::204: and :202:will,
therefore, ‘move in-exact. accordance ‘with: sur=
faice.:140.-. Contact plates. 201 and 202-are con~ .

25<nected. with :relays/ 208 and 209;:each of which

The bottom of this plate carries-a:rack:-

sprocket. wheel-is linked by a chain- 4% to -an- -
other chain sprocket wheel 48 -mounted on shaft::
149;-which latter -carries ‘control knob: 155 :pro- -

jecting on' the front of the- machine.: Move=.

85:32 18b; and the. like.:

ment of-the-control knob 158 will cause the mov- -

able surface 140 to move: in--one -direction -or:
the other and-thus the -neutral- paths will-also:
move-and- the relative positions: of:the -neutral
paths ‘to the-stylus pins--of ‘the -switch assem--

blies will ‘alter. On operation of-the handwheel
168 -the switch assemblies will - move -together

with - their- respective -dimmers- until each-switch -
locates onits respective neutral path and:thius-

a - particular color combination is selected.

In order-to indicate the position of ‘the mov-
able surface 140 and also the cclor mixture dn--
Move=~ -

volved, a scale 160-is provided (Fig. 18).
ment of the control knob will cause- pointer

needle 161 to move in conjunction with the mov= s

40

o

able surface 140 -and the stopping -position of-:
the latter may be judged by the position of ‘nee~-

dle 16t.

The top end of the needle is mounted-

to slide along a thin bar 162 and movement-is -

supplied to it by means of a wire cable--{63"
which passes over pulleys 164, 165; 166 -and 467,
the two ends of the wire cable-being attached-
The-cable :
is "crossed - as shown in order -that- theneedle:

to opposite ends of the surface 146.

161 shall move in the same direction as- sur=
face 140.

17t passing over pulleys 172 and 173 (Fig. 16).
Pulley 172 is fastened to shaft {16 so that move-

ment of the control knob (17 moves the sliding -

fork assemblies and also the needle [68.

It may be preferred .to provide “over-riding

manual controls to set each dimmer independ=

ently,-and-in the construction shown in Figs..15 .
to 17, four handles 180 are provided each of”

A further needle- 168 and scale may’
be provided at the bottom of scale 162-to indi- -
cate the percentage of full light which will:be-
obtained from a specific lighting mixture.- Move--
ment of the second needle is obtained by slidably:-.
mounting the needle at 169 on-a-bar 178, This:
needle 169 is attached to an endless wire cable-

IS8
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may energize:electric motor: 20 -to. run .in one. -
particular direction,:for: example, relay 208 may
cause motor:218:torrun-in:clockwise: direction .
and:relay 208-may-cause:the motor to run.in-an-
vanti-clockwise:.: direction.” A. series- of ' contact.
plugs: are-provided; two~of which are shown-at
21t and:212. These:contact plugs are energized:
one-at.a time by ‘means.of:a rotary step-by-step
switch 244 which moves:over contact studs-2i5a,:
The: switch arm:is.shown:in .
contact swith stud- 250 -which :is-connected. - to
contact plug-:21 and-is: shown as: being: in :.con~
tact with contact plate:201.. When:this-plate 201
is-energized; relay.209-will:operate to: cause the -
rmotor.dto run:in -an:antisclockwise :direction-and -
to-move-the ‘contact: plate:20t: and: 202 deftward -
until-the plug2I'l..comes- into.contact  with -in-
sulating gap 203:- As.soon:as.this insulating gap.
isireached, relay. 209 is:de~energized and the:mo-..
ztor stops;. and thus :apredetermined. lighting
combination is set::

It will be.seen from:Fig. 18 that; three:slots.:
216, 217 and 218 are'provided into-which-can:be.-
inserted a numbeér ofcontact-plugs:which ‘make
:electrical cantact: through the front:panel-of the:
apparatus. with:contact: plates:201 and:202.. The
provision of three :slots enables.plugs to.besin-
serted: to. provide:.color: combinations -‘which -are-:
very-close to each:other.on: the color scale withs= .

sout:the interference :of -one: plug . with - the:other: -
due to.their. actual:size.: Each.plug: may be con=
nected: by.:an: electric. cable::213a, 234 ‘and ‘the .
like,:which -latter:-are connected :to.the :corre-:-
sponding :studs:: 2 5@, 215b.-and the like. on the -

.. step~by-step: switch.. To -enable.a .number. - of.
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lightingmixtures.to be pre-=set in advance,:phigs -
are:inserted in.the slots inaccordance with:their
order on:the step-by=step.switch:and the switch -
itselfimay be-eperated manually -or:at.a distance -
selectrically ‘by.means: of. a. . motor: or:soleneid 21 9
ratchet:220,;:and pawl22 1, which rotatettie switsh -
shaft’ step<by=step: The supply of ‘electricity.ba-
the-solenoid-coil 219 :is-attained: only -when-the =
relay 222 is-de-energized.  Relay 222 is:in series.:
‘with ‘the' common-return feed from the: magnetic:
clutch:coils’ and-will - therefore be-energized: only:
when-one or more-of-the-cluteh:coils' is' inopep- .
ation-and will‘be de-energized when'all ‘the mag--
netie. clutches have reached-thé position:where
-their associated contact-brushes are in‘their nieg- -




2,842,553

17

tral position. Relay 222 will also ‘be de-ener-~
gized when relay 223 is energized, the
latter being connected in the return feed of
the electric motor 210. Thus, operation of the
solenoid 219 is only possible when the mo-
tor 210 is not working and the clutches 12 and 13
are de-energized, that is, when a particular color
combination has been selected.

In the case where the shaft 104 is constantly
rotating by means of a motor and the lights are
in process of being changed, then current will
flow on the return feed from the clutch coils
through the coil of relay 222, thus keeping open
the contact which feeds solencid coil 218. As
soon as all the clutches come to rest, that is
when the dimmers have been moved to the de-
sired positions, relay coil 222 will be de-ener-
gized and current will now be fed to the coil of
solenoid 219, the armature of which will move
the rotary switch arm 211 to the next stud 215.
Ccurrent will now be fed through the plunger as-
sociated with this stud in contact with the switch
arm 214 to whichever of the contact plates 281
or 202 the plunger is touching, and thence to its
associated relay 298. or 209 to the motor 218.
Tmmediately current flows through the electric
motor, circuit relay 223 is energized, thus break-
ing feed to relay 222. Relay 222 is also de-ener-
gized since the magnetic clutches are at rest, but
the operation of relay 223 ensures that while
the motor 210 is in action, the clutches shall re-
main inoperative. When the motor 2i8 has
caused the contact plates 201 and 202 to move to
the position where the insulated gap 283 is in
contact with the contact plunger or plug, the
supply-of electricity to the motor is broken and
the contact plate assembly comes to rest. Relay
223 is now de-energized and the return feed to
the magnetic clutch coils is completed so that
they are now free to operate according to the
positions of the switch assemblies on the mov-
able surface. Relay 222 is thus energized and
breaks the supply of electricity to the solenocid
coil 219 so that the solenocid armature returns
by spring action to its “off” position. ‘When the
dimmers have all been moved to their new posi-
tion, all the clutch coils will be de-energized and
relay 222 will also be de-energized, thus causing
the solenoid to function again and move the ro-
tary switch arm 214 around to the next contact
stud. The sequence just described will then be
repeated.. In this way a series of lighting
changes can be obtained automatically as the
rotary switch arm 214 is moved from one stud
to another.

Tt will be appreciated that during the time the
motor 210 is moving the contact plates 201 and
202 to a new position, the clutch coils will be in-
operative owing to relay 223 breaking the return
feed. Were this not the case, the dimmers
would be moving at the same time that contact
plates 201 and 202 were in motion.. Turther, the
rotary switch arm is not moved from one stud
to the next stud until a selected lighting mix-
ture has been obtained, but immediately this is
the case, then the solenoid is operated and switch
arm 214 moves to its new position. There is, of
course, no change in any lighting mixture dur-
ing the period in which motor 210 is in operation,
The motor 225 driving the shaft 104, will, of
course, continue to rotate all the time as this
has no effect on the dimmers unless any of the
magnetic clutch coils is energized.

Tt will be appreciated that the rotary switeh
214 may be operated manually on the machine
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itéelf or it may be operated electrically from a
distance, as, for example, inserting a push-
button switch in the -connection from solenoid
219 to the relay 222. In the latter case, it will
be observed that operation of the solenoid 219
will not be possible until movement of motor 210
is completed and the clutches are de-energized.

It will be understood that one electric motor
could be used to provide all the necessary drives,
for example, the motor 225 which as diagram-
matically shown in Fig, 19 drives shaft 164, could
pe employed by means of reversible magnetic
clutch mechanism to move the contact plates 201
and 202. In this case relays 208 and 209 would
energize the clutches for effecting this move-
ment. It may be desired to insert a timing de-
vice in the control circuit as shown, for example,
at 226, so that regardless of the operation of
relays 222 and 223, a fixed period of time will
elapse before one lighting mixture merges into
another mixture.. This timing device may be of
any suitable design and may, for example, open
and. close the circuit at 226 in a predetermined
time pattern sequence. -

The arrangement shown in Fig. 20 represents
a means of providing an adjustable sequence of
lighting mixtures. As shown, the neutral path
on the movable surface is formed by the sloping
ends of adjustable rods 99a, 980, 99¢, eic., which
are set in position by means of grub screws. The
semi-circular section of these rods allows the
stylus to ride up the edge when passing from one
rod to the next.

It is preferable that low voltage should be em-
ployed for the operation of magnetic clutch coils,
contact switch mechanisms, ete. and especially
for the contact plugs 211, 212 which are handled
by the operators.

It will be noted that the constructions shown
and described will serve admirably to accom-
plish the objects stated above. It is to be under-
stood, however, that the constructions disclosed
above are intended merely as illustrative of the
invention and not as limiting as various modi-
fications therein may be made without depart-
ing from the invention as defined by a proper
interpretation of the claims which follows.

I claim:

1. In lighting control apparatus adapted to
control the light intensity of a light source, the
combination of an electric light source, means o
control the brightness thereof, means to move
said brightness control means, an operating
member effectively operative always in the same
direction, and means for connecting said operat-
ing member with said brightness control moving
means, said last means automatically . discon-
necting said operating member from said mov-
ing means when said light source has been ad-
justed to a predetermined intensity, while said
operating member may continue to operate in the
same direction. -

2. The combination in accordance with claim 1
in which the operating member is a shaft mount-
ed for rotation in one direction only.

: 3. The combination in accordance with claim 1
in which the operating member is a shaft ar-
ranged for rotation in one direction only, and
the connecting and disconnecting means com-
prise electrically actuated clutches. ‘

) 4, The combination in accordance with claim 1
in which the operating member is a shaft ar-
ranged for rotation in one direction only, and
reversible driving connections from said shaft to
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said brightness control means to move said
brightness control means in either direction.

5. The combination in aceordance with claim 1
in which the operating member is a shaft ar-
ranged for rotation in one direction only, and
reversible driving connections from said shaft
to said brightness-control means to move said
brightness control means in either direction, said
driving connections including a pair of electri-
cally energized clutches with means for ener-
gizing one only of said pair of clutches at a time.

6. The combination in accordance with claim 1
in which the operating member is a shaft ar-
ranged for rotation in one direction only, and
the connecting and disconnecting means -com-
brise electrically actuated clutches for transmit-
ting at times the movement of said shaft to the
brightness control moving means, and -switch
means for the magnetic clutches, a switch con~
trol pattern for said light source and connec-
tions from said brightness control means to said
. switch means to-move said switch meansg relative
to sdid pattern untii the- switch is actuated by
said pattern, whereby said brightness control
meahs is moved to a position determined by said
pattern. ‘

7.-In lighting control apparatus adapted to
control the light intensity of a light source, the
combination of a light source, means to vary the
intensity of such source, electrically energized
means for adjusting said varying means, means
to eontrol said electrically energized means in-
cluding a switch pattern and cooperating switch
means dctuated with said electrically energized

Imeatis, and means to relatively position  said ¢

Switelh means and pattern so as to bresent at will
different parts of said pattern for cooperation
with said switch means. ’

8. The combination in accordance with claim
7, said switch pattern comprising a pair of con-
ductors separated by a gap and said switch means
always moving, when operating, toward said gap
to bréak the circuit to said electrically energized
adjusting means, whereby said intensity varying
means is adjusted under control of said pattern.

9. In lighting control apparatus adapted to
control the individual light infensity of a plu-
rality of light sources, the combination of a plu-
rality of light sources, individual means for each
light source to controi the brightness -thereof,
individual means to move said respective bright-
ness control means, and a common operating
member movable always in the Same direction,
means for connecting. said operating member
with said brightness control moving means for
operating said moving means, and means for
successfully . disconnecting said operating mem-
ber from said individual moving means after it
has moved each. brightness control means to a
bredetermined position, while said operating
member may continue to move in the same di-
rection. :

10. In lighting control apparatus adapted to
control. the individual light intensity of a plu-
rality of light sources, the combination of indi-
vidual means for each light source %o vary the
intensity thereof, individual electrically energized
means for adjusting said respective varying
neans, means to control said electrically ener-
gized means including a switch battern for each
light source, a cooperating switch contact for
each pattern, means for moving said switeh con-
tacts, and means for adjusting the relative ini-
tial positions of the switch contacts and batterns
to present at will different parts of said patterns
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for cooperation with said respective switch con~
tacts. i

- 11. In lighting control apparatus a plurality of
light sources, individual means to vary the in-.
tensity of each light source, individual electri-
cally energized means for adjusting said respec-
tive varying means, means to control said elec-
tically energized means including a switch pat-
tern for each light source, switch means movably
cooperating with and controlled by the confor-
mation of said patterns respectively, means to
cause relative placement of the switch means
and patterns to present at will different, parts of
said patterns for cooperation with said respective
switeh mdans, said electrically energized means
comprising a rotatable member and electrically
energized clutches; at least one for each light
source, whereby rotation of said member in one
direction simultaneously adjusts said intensity
varying means to respectively increase or decrease
the intensity of said light sources each to a
value predetermined by their respective patterns.

12. The combination in aceordance with claim
11 -in which the operating member is a shaft
arranged for rotation in one direction only, and
said electrically energized means are so con-
structed that rotation of said shaft in one di-
rection may operate said varying means in either
direction in response to the control of their re-~
spective patterns. .

13. In lighting control apparatus the combina~
tion of a plurality of light sources, individual
intensity varying means for each light source,
individual electrically energized means for ad-
justing said respective varying means, means to
control said electrically energized meang includ-
ing a switch pattern for each light source and
switch means controlled by the conformation

‘of said patterng respectively, means to initially

relatively adjust the switch means and patterns
50 as to present at will different parts of said pat-
terns for cooperation with said respective switch
means, said electrically energized means compris-
ing a rotatable operating member and electrically
energized clutehes, two for each light source,
energized under control of its respective pattern
to clutch said operating member to said vary-
ing means to increase or decrease the intensity
of said respective light sources ags predetermined
by said switch patterns, said clutches being re-
spectively de-energized after said respective
varying means have been adjusted to a position
bredetermined by their respective patterns.

14. In lighting control ‘apparatus adapted to
control the light intensity of a light source, the
combination of means adapted to vary the in-
tensity of such source, electrically energized
means for adjusting said varying means, means
to control said electricaliy energized means in-
cluding a switch control plate one edge of which
is formed as a predetermined pattern comprising
a neutral path and switch meang operated by
said electrically energized means to cooperate
with said control plate, and means to relatively
move the switch means and pattern control plate
to present at will different parts of said pattern
for cooperation with said switch means.

15. The combination in accordance with claim
14 said control plate comprising two electro-
conductive contact members separated by a
neutral paths, and switch means comprising g
contact brush cooperating with said contact
members.

16. The combination in aceordance with claim
14 in which the neufral bath is formed as an
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inelined edege of said control plate and the said
switch means comprises a single-pole double-
throw switch having a neutral position and hav-
ing an actuating member coacting with the in-
clined edge of said control plate so-that the switch
is in the neutral position when the actuating
member bears on the inclined portion of the
pattern and closes one circuit when the: actuat-
ing member is at a higher point. on said:edge
or on the surface of the pattern plate and closes
another circuit when the actuating member is
on a lower point on said edge or is not in en-
gagement with the pattern plate.

17. The combination according to claim 13 in
which the switch pattern for each light source
is formed as‘an insulating gap between a pair
of electroconductive plates connected electrically
regpectively with the electric clutches for con-
trolling the adjustment of the respective vary-
ing means and in which the switch means is
constituted by a contact brush for each light
source cooperating with said respective pair of
contact plates. -

18, The combination according to claim 13
in which the switch pattern for each light source
constitutes a plate formed with an inclined pat-
tern edge and each said switch means comprises
a single-pole double-throw switch having a neu-
tral position and having an actuating member
coacting with said pattern so that the switch is
in the neutral position when the actuating mem-
ber bears on the inclined portion of the pat-
tern and closes one circuit when the actuating
member is at a higher point on said incline or
on the surface of the pattern plate and closes
another circuit when the actuating member is
on a lower point on said incline or is not in
engagement with the pattern plate.

19. The combination in accordance with claim
14, together with means operated with said
varying means for moving said switch means
toward the neutral path of said pattern so as
to cause said pattern to operate said switch
means to break the circuit to said electrically
energized adjusting means, whereby said inten-
sity varying means is adjusted under control of
said pattern control plate.

90. The combination according to claim 13,
together with means operated by sald respec-
tive electrically energized means for moving said
respective switch means with respect to the re-
spective patterns to break the circuit to their
respective electrically energized clutches, where-
by operation of the respective varying means is
terminated under control of their respective pat-
terns.

21, In lighting control apparatus adapted to
adjust the individual light intensity of a plu-
rality of light sources, the combination of indi-
vidual means for each light source adapted to
control the brightness thereof, individual means
adapted to actuate said respective brightness
control means, means for operating said actuat-
ing means, comprising switch plates and coop-
erating contacts to control the operation of said
actuating means to provide a predetermined
relative intensity of said light sources, and means
for initially adjusting said brightness control
means for varying the intensity of the light
sources proportionately, to vary the overall in-
tensity of the resultant light.

29. In light control apparatus adapted to ad-
just the individual light intensity of a plurality
of light sources, the combination of individual
means for each light source adapted to control
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the brightness thereof, individual servo-mecha-
nisms adapted to operate said respective bright-
ness control means, individual sets of cooperating
contact members for confrolling said servo-
mechanisms respectively, and means for concom-
itantly relatively moving said contact members
to vary the parts of each pattern effective to
control said servo-mechanisms, -

923. The combination in accordance with claim
22, together with means for proportionately vary-
ing the response of each of said servo-mechanisms
to the control of said patterns. '

24. In lighting control apparatus adapted to
produce. a desired resultant color by adjusting
the individual light intensity of a plurality of
light sources of different colors, the combination
of individual means for each light source to con-
trol the brightness thereof, individual electrically
energized means for moving said respective
brightness control means, means to control said
several electrically energized means including
switech control plates one for each light source,
each of said plates forming a neutral path of
predetermined pattern and individual switch
means movably cooperating with and controlled
by the conformation of each pattern, and means
to initially adjust the relative position of said
plates and switch means so as to present at will
different parts of each of said patterns for co-
operation with their respective switch means,
whereby each light source is caused to emit light
of predetermined intensity and the resultant
licht mixture will produce the predetermined
color effect.

25. The combination according to claim 24, to-
gether with means for varying the intensity of
each light source proportionately whereby the
overall intensity of the resultant light may be
varied without changing the color thereof.

926. A color lighting system including a plu-
rality of colored light sources, a dimmer for
each light source, operating means for each dim-
mer, a pair of electrically-actuated clutches for
each operating means to drive in the dimming
or the brightening direction, follow-up means
connected to each operating means, a movable
surface and a neutral path on the surface for
each follow-up means, and circuit connections
including said clutches, movable surface and
follow-up means whereby each follow-up means
will energize one or the other of the respective
clutches if the follow-up means is away from
its neutral path to cause movement of the follow-
up means back to its neutral path.

27. In a color lighting system as claimed in
claim 26, means for relatively positioning the
surfaces and follow-up means to obtain varying
color lighting effects.

28. A color lighting system as claimed in claim
26, wherein each neutral path comprises an in-
sulating space between two metal contact sur-
faces and the follow-up means comprises an
electrical conducting brush.

29. A color lighting system as claimed in claim
26, wherein the neutral path comprises an in-
clined surface bhetween two different levels on
the movable surface and the follow-up means
comprises g single-pole double-throw electrical
switeh.

30. In the combination according to claim 10
at least one additional switch means cooperating
with said switch control pattern and means for
periodically making only one of said switch means
effective. .

31. In the combination according to claim 10
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ab least one additional switch means coaperating
with said switch control ‘pattern and a motor
driven multi-circuit selector switech for :periodi-
cally making only one cf said switch means effec-
tive, - i

32. In the combination according ‘to-claim 10
at least one additional 'switch means:cooperating
with said switch control pattern, a motor driven
multi-circuit ‘selector -switch for periodically
making only one of sald switch means effective,
and means for stopping said selector switch
while said varying means is undergoing -adjust-
ment. . :

33..In the combination according -to claim .10
at least one additional switch means cooperating
with said switch contrel pattern, a motor driven
multi-cireuit selector .switch for periodically
making only one of said switch means effective,
and a relay in the circuit for the driving motor
for said selector switch eperated hy said elec-
trically -energized means adapied to stop - the
operation of said selector switch while said vary-
ing means is undergoing adjustment. '

34. The combination according to -claim 21 in
which the means for varying the overall in-
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tensity -of the light sources propottionstely -com-
prises - driving connection for-each light source
operated -concomitantly with their Trespective
brightness ¢ontrol means and each operating a
related pattern -controlled means, and means o
vary equally. the effectivity of each said -driving
connection.’ ’ -

35.In ‘3 color lighting system -as -claimed .in
claim: 26, 5 driving shaft for said clutches, the
follow-up means for each pair of clutches -acting
to connect one or the other of saig two elutches
to said ‘driving :shaft to ‘operate the associated
dimmer in either the dimming or brightening
direction.
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