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TAMP HAVING A REFLECEQR,. ’EW@)‘EENSES‘,‘
AND: MEANS: TQ: VARY 'THE; DISTANCE BE-.
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corporation of Ohio:

Ohig; “assignor to The
ation; Toledo; Ohio;, a

_Application July, 12,,1949, Serial,No. 104;159.
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© My-invention relates to lamps, and' particularly,

to lamps for- projecting a spot. or beam of* light,
and' the: principal’ object. of my invention is to
provide a- new- and improved lamp particularly
for that- purpose: ‘

In the present embodiment, light from a suit-

able- source, sueh as arr electric arc, is projected
by means of an’ optical* system: comprising a fo-
cusing reflector-and: two successive lenses adjust-
able to-broduce o beam: of proper-focus consider-
ing particularly the distance to the area. to be
Huminated: ‘
© As Is- understood by those skilled' in ‘the art,
provision ef & proper beam under the various
adjustments requires- not only: variation in the
distance-between: the two- Tenses, but -also: corre-
sponding- variation in the distance between the
reflector and the first of the: lenses; and there--
fore; in: the- sibuation where: the reflector-is es=
sentially: stationary, movements of both of the
lenses, and in: predetermined: varying: ratio.

A particular purpose of my- invention-is ‘to
provide improved means for sSuitably- accomplish -
ing: sueh movements: of:the lenses; and-another
purpose- of my- invention is: te provide- means for

varying the eross-seetion of the: projected beam:’
I the drawings accompanying this: speeifica~

tion and forming a pait of  this application I

have-shown, fer purposes: of MHustration, what ¥

now consider to-be-the: best:mode of cerrying my-

invention inte- practice, and: in: these drawings:

Figure. L is: a side elevation of the- illustrative:
emhodiment of my invention;: :

- Flgures: 2 and 3 are-respectively front and: rear-
elevations; but omitting the lower portions of the
supporting- stand; ‘ :

Figures 4 and: 5: are- enlarged side views: of re-
spectively: the rear and: front portion ef the lamp-
unit- with the. door.of the: rear- easing open, the:
front casing removed; and eertain: parts: in- ver-
tical section; :

Figures 6 and 7-are plan views-of the front-por-
tion’ of the: lamp- unit showing: particularly the
mechanism: interconnecting the two  lens units,
and showing the lens units respectively in their
extreme spaced and extreme approached’ posi-
tions; ‘

Figures 8 and 9 are elevational views on the
lines. 8—8 and 9-——9 of Fisure 6, showing respec-
tively the front and rear-lens units; and

Figures '10; 11, and: 12, are views on the lines
H—10: and I —({ of Figure 5, ‘and on' the line
12—[2 of Figure 11, showing partieularly  the
aperture unit; )

- 'The present-embodiment of my-invention com-

eth
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prises a lamp unit L supported by a stand S com-
Dprising a base ZI provided' at its upper- end: with,,
a. clamp 22 in which is adjustably mounted a
column, 23 having at, its, upper end; a clamp 24
in which is adjustably mounted: a. stud: 25 carry-
ing g fork 26 provided: adjacent its free ends. 2T
with trunnions 28 on, which is pivotally mounted’
a cradle 28 in, which is, fixed: the base channel' 3¢
of’ the lamp unit I,

Fixedly’ mounted: on' the base channe} 30:'are
a rear end plate 3 constituting the closure for:
the rear end’ of the lamp housing, and’ a parti-
tion 32 dividing the lamp unit L into & rear-sec-
tion R and a front section P but: comprising a
conical tube 33 affording an opening from the
one section to. the other; and relatively: fixedly-
mounted on the base channel 30 are a reflector
support, 34 located in the rear portion R; and:
an aperture support- 35 located irr the front: sec~
tion B

Carried by the end- plate 31 and partition ‘32
is atop housing' member- 38 to the longitudinal
edges of ‘which are pivoted: side housing- mem-
bers 31 and 38 serving- to: complete the housing-

* of the-rear section R, and carried on % shoulder

39 of the partition 32 is'a conical tube 4% con--
stituting-the housing of the front: secticr F:

- Reciproeally: mounted: on: longitudinal rods-
supperted: by the base channel 30 are rear and
front electrode carriers 4+ and 42 carrying’ rear
and front electrodes 43 and: 4§, and universaily-
pivotally mounted on the reflector support 34 is-
a-reflector carrier 45 carrying-a reflector 46 dis-
bosed in appropriate relation to the.are produced

" between: the electrodes 43 and 44:

In the present embodiment the electrodes 43"
and #4 are fed by rotation of a crank 47 located:
rearwardly- of the end plate 3% and' actuating a
shaft 48 operating through- screw- mechanism: to
effect opposite movements of the electrode car-
riers: 4 and 42-in & manner well- known' in- the
art, and the angular position: of the: reflector-may-

‘be: adjusted: by’ means of reciprocable rods 5

and 52 connected’ at their forward ends to the
reflector . carrier- 45 and conveniently operated:
by terminal knobs- 49 and: 50: located rearwardly-
of* the end plate 34.

' Thus-the reffector 48' may be appropriately
positioned: to direct the licht axially of the: coni-
cal tube 3% of the partition 32 and in the pres-
ent embodiment this' results automatically  in.
suitably- directing the' light axially- through a
light aperture A in the aperture support; 3§ and:
thence: to the successive lenses: 81 and: 82. ‘
“-Aceording: to -the present construction these
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rear and front lenses 81 and 82 are carried by
rear and front lens carriers 83 and 84, and to
provide the desired adjustability of the lenses
the carriers 83 and 84 are longitudinally recipro~
cally mounted respectively on rods 85 and 86
supported. by a bracket 81 carried by the base
channel 30, and on rods 88 and 89 carried di-
rectly by the base channel 30.

Similarly, to provide the desired simultaneous
movement of the lenses, in inverse directions
and in varying ratio, interconnecting . the lens
carriers 83 and 84 is a strap 80 connected at its
one end 91 to a fitting 92 secured to the rear
lens carrier 83, passing over a fixed pulley 93

mounted on the base channel 30, a second pulley.

‘94 mounted on the front lens carrier 84, and a
further fixed pulley 95 supported on the base

10
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channel 38, and secured at its other end 96 to -

an abutment 971 adjustably mounted to provide
for initial adjustment of the relative positions
of the lenses 81 and 82. . _

In the present embodiment the abutment 91
therefore is screw-threadedly carried on a trans-
verse shaft 98 rotatably mounted in the forward
end of the flanges of the base channel 30 and
conveniently rotated by means of terminal knobs
99, the strap 90 is maintained against slack by
means of a tension spring 100 extending between
the fitting 92 of the rear lens carrier 83 and an

attachment 101 struck from the base channel 30, ¢

and the lenses. are conveniently moved by means
of handles 102 extending laterally from the front
lens carrier 84,

Thus movement of the front lens 82 by means
of either of the handles 102, by reason of the
strap 90 and the arrangement of the strap 90
and its associated pulleys, automatically will re-
sult in movement of the rear lens 81 in the inverse
direction and to the proper extent, whereby over
the entire range of adjustment of the spread of
the beam, from the one extreme indicated in Fig-
ure 6 to the other extreme indicated in Figure 7,
the lenses and the reflector continually will be
maintained in correct optical relation.

However, particularly with the range of ad-
justment herein indicated, it is desirable that
means be provided to vary the size of the light
aperture, and accordingly the present embodi~
ment includes means for that purpose, shown
particularly in Figure 10, and in the present em-
bodiment comprising a plate 53 pivoted to the
aperture support 35 at 54, provided with large
and small apertures 55 and 96 either of which
may be brought into operative position merely
by pivotal movement of the plate 53, and con-
veniently operated by means of a lever §7 se-
cured to the plate 53 and extending through a
slot 58 in the front section housing 48 and de-
sirably provided with a suitable knob 59.

" On .the other hand, the present embodiment
includes also means for varying the shape of the
beam, shown particularly in Figures 11 and 12,
and in the present form comprising a T-shape
member 60 vertically reciprocally mounted by
disposition of its head 61 in a slideway formed
by the aperture support. 85 and a spacing bar 62
and a plate 63 riveted or otherwise suitably se-
cured to the support 35, an inverted L-shape
member 64 vertically reciprocally mounted by
disposition of its vertical arm 63 in a slideway

formed by the aperture support 35 and a spacing.

bar 66 and a plate 67 riveted or otherwise suit-
ably secured to the support 35, an angularly ad-
justable lower cut-off plate 11 pivotally supported
on a pin 16 carried by the stem 15 of the T-shape
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4
member 60, and an angularly adjustable upper
cut-off plate 80 pivotally supported on a pin 19
carried by the horizontal arm 18 of the inverted
L-shape member 64.

With. the above the present means for vary-
ing the shape of the beam includes also mecha-
nism for simultaneously vertically reciprocating
the members 60 and 64 in inverse directions, and
thereby simultaneously vertically translating the
cut-off plates 17 and 80 in inverse directions,
herein shown as comprising a plate 68 pivoted
on a pin 69 carried by the aperture support 39,
rods 10 and 11 connecting from the members 60
and 64 to opposite lateral portions of the plate
68, and an operating lever 12 extending from the
plate 68 through a slot 13 in the front section
housing 40 and provided for convenience with an

-operating knob 74, whereby simple operation of

the lever T2 results in restrictively varying the
shape of the beam, according to the space re-
maining between the cut-off plates 11 and 80,
determined by the angular position to which the
plates 17 and 80 have been previously adjusted
and by the extent of movement of the lever 12
and consequent extent of translation of the plates
11 and 80.

From the foregoing it will be apparent to those
skilled in the art, that the particular embodi-
ment of my invention herein shown and described
in any event accomplishes at least the principal
objects of my invention.

On the other hand, also it will be apparent to
those skilled in the art, that the present em-

bodiment of my invention accomplishes advan-

tages other than those specifically indicated, and
further, that various changes and modifications
may be made without sacrificing any or all of
the various advantages, and therefore it is to be
understood that the particular embodiment here-
in shown and described is presented for purposes
of illustration, and my invention is to be regarded
as defined by my claims.
Wherefore I claim:

1. In a light-projecting apparatus, a support,.

means for establishing a beam of light including
g light source; a pair of relatively movable lenses
arranged in the path of the beam of light; a car-
rier for each of said lenses movable upon the
support axially of the light beam; a flexible mem-
ber; means for anchoring the member. to the
support; means connecting the flexible member
to one of the lens carriers; an element carried
by the support; said flexible member engaging
and passing over said element; means for main-
taining tension in said flexible element, and
means mounted on the other of said carriers en-
gageable with the flexible member for varyingly
deflecting the flexible member during. relative
movement of one of said carriers to concomi-
tantly effect movement of the other carrier at a
different speed in a reverse direction. - :

2. In a light-projecting apparatus, a support,
means for establishing a beam of light including
a light source; a pair of relatively movable lenses
arranged in the path of the beam of light; a car-
rier for each of said lenses mounted upon and
movable relative to the support; a flexible mem-
ber; means anchoring one end of the member to
the support; an element mounted upon the sup-
port; said flexible member being retroflexed
around the element and having its other end
connected to one of said lens carriers; means on
the other of said lens carriers engaging the flexi-
ble element whereby movement of said latter
mentioned carrier deflects said flexible member

o
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to cause relative movement of the other lens car-
rier in the opposite direction, and yieldable
means for biasing said carriers toward an initial
position.

3. In a light-projecting apparatus, a support,
means for establishing a beam of light including
a8 light source; a pair of relatively movable lenses
arranged in the path of the beam of light; a car-
rier for each of said lenses mounted upon and
movable relative to the support in directions axi-
ally of the beam of ligh{; a flexible member;
means anchoring one end of the member to the
support; means for adjusting the anchoring
means relative. to the support; an elerent
mounted upon the support; said flexible member
being retroflexed around the element and having
its other end connected to one of said lens car-
riers; means on the other of said lens carriers en-
gaging the flexible element whereby movement of
said latter mentioned carrier deflects said flexible
member to cause relative movement of the other
lens carrier in the opposite direction, and yield-
able means for maintaining tension in said flexi-
ble member.

4. In a light-projecting apparatus, a support,
means for establishing a beam of light including
a light source; a pair of relatively movable lenses
arranged in the path of the beam of light; a car-
rier for each ‘of said lenses mounted upon and
movable relative to the support; a fexible mem-
ber; means for anchoring one end of the flexible
memper to the support; means for anchoring the
other end of the flexible member to one of said
lens carriers; one of said anchoring means being
adjustable to initially position the lens carriers;
an element mounted upon the support; said flex-
ible. member being retroflexed around-said ele-
ment; means on said other lens carrier engage-
able with the flexible member for varyingly
deflecting the flexible member to cause relative
movement of the first mentioned lens carrier in
the opposite direction at a different speed, and
means for biasing the lens carriers toward an
initial position.

5. In a light-projecting apparatus, a support,
means for establishing a beam of light including
g light source; a pair of relatively movable lenses
arranged in the:path of the beam of light; a car-
rier for each of said lenses mounted upon and
movable relative to the support; a flexible cable;
means for securing the cable to the support and
to one of the lens carriers; guide means for con-
fining movement of the lens carriers longitudi-
nally of the light beam, a pulley journalled upon
the support, said cable being retroflexed around
the pulley; a pulley journalled upon the othey of
said lens carriers and engaging the cable whereby
longitudinal: movement of the pulley-bearing
carrier varyingly deflects the cable eausing move-
ment of the first mentioned lens carrier in the
opposite direction at a different speed ratio for
varying the characteristics of the light beam, and
resilient means for maintaining tension upon the
cable. :
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6..Apparatus for producing a spot or beam of
light, comprising means including a light source
arranged to produce a beam of light, a first lens
disposed to receive said beam and to project a
consequent beam, a second lens disposed to re-
ceive said consequent beam and to project a re-
sulting beam, a relatively movable carrier for
each of said lenses, means for adjusting the car-
riers longitudinally of the light course, thereby
to vary the spread of the resulting beam, said
adjusting means including a flexible cable, rela-
tively stationary cable attachment means for
anchoring one end .of said cable, a second cable
attachment means connecting the cable to one of
the carriers, relatively stationary cable guiding
means mounted beyond said second attachment
means, said cable engaging said. guide means,
rneans on the other of said lens carriers engaging
the flexible cable whereby movement of said lat-
ter-mentioned carrier deflects said flexible cable
to cause relative movement of the other lens car-
rier in the opposite direction, and means for
maintaining tension in the flexible cable.

7. An optical mechanism comprising two suc-
cessive lenses, a support, a light source: means
including a relatively movable carrier supporting
each of said lenses to permit relative movement
of said lenses longitudinally of the light course
therebetween, motion-transmitting means con-
necting said lenses whereby movement of one of
said lenses longitudinally of said light course will
cause-movement.of the other of said lenses longi-
tudinally of said light course in the direction and
to an extent to maintain substantially a desired
optical relation, said motion-transmitting means
including a flexible cable; relatively stationary
cable attachment means for anchoring the cable;
second cable attachment means connecting the
cable to one of said lens carriers; an element
mounted upon the support beyond said second
attachment means, said eable being retroflexed
round the element, means on the other of said
carriers engaging the. flexible element whereby
movement of the latter-mentioned carrier de-
flects the flexible cable to cause relative move-
ment of the other lens carrier in the opposite di-
rection at a different speed, and means for main-~
taining said cable in tension.

HARRY H. STRONG.
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