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This invention‘ relates generally to studio ?ood is equipped with a condenser lens, preferably, 
and spot lamps such as are used in motion pic- though not necessarily, of the echelon or Fresnel 
ture studios for illumination of sets, and more type, in place of the usual spill ring, and a small 
particularly to lens and re?ector arrangements in spherical re?ector is placed directly back of the 

5 such lamps. incandescent lamp. The small spherical re?ec- 5 
The ordinary studio spot lamp comprises an in- tor forms an image of the ?lament of the lamp 

candescent light globe or lamp that is movable in the plane of the ?lament itself, and thus inten 
forwardly and rearwardly along the axis of a si?es the light available at the source. Without 
parabolic re?ector, the lamp throwing a small this spherical re?ector the lamp is much superior 

10 spot of light when the light'globe is near the focal to a conventional spot and ?ood lamp, but there 10 
point of the re?ector, while ?ood characteristics is a substantial gain in intensity and uniformity 
are obtained when the globe is moved near the of ?eld with its use, and in the preferred form 
re?ector, . i . ' of the invention this spherical mirror is used. 

A device known in the art as a spill ring, con- Light from the ?lament and from the ?lament 
15 sisting of a series of spaced concentric sleeves, is image produced by this spherical mirror is radi- 15 

placed in front of the incandescent lamp, the ated rearwardly in the lamp around the spherical 
purpose of this device being to eliminate “leak mirror and .strikes the main re?ector which may 
light”—that is, light rays which would otherwise for instance be of parabolic form, and is re?ected 
leave the lamp at such an angle as to cause unde- or projected by this re?ector to the ?eld. Light 

20 sirable illumination outside of the ?eld desired radiated forwardly from the ?lament and ?la- 20 
to be covered by the lamp. A spill ring of the ment image is gathered by the condenser lens in 
type mentioned is shown in an application of front and projected toward the ?eld. The front 
Jess C. Rose, Ser. No. 22,546, ?led May 21, 1935, condenser lens is of such a nature as to pro 
entitled Focusing means for incandescent studio J'ect this light with a high degree of uniformity 

, spot light. over the ?eld covered thereby, and to do this 25 
Astudio lamp of the re?ector type, ?tted with without producing leak light. Using the same 

a spill ring, such as is now standard in present lamp casing, main re?ector and incandescent 
day studio practice, has a fairly sharply de?ned lamp with which the test ?gures given above were 
light ?eld, but under '“?ood- light” conditions obtained, and simply removing the spill ring and 

0 the light ?eld is dark in the center. For ex- adding the condenser lens and spherical re?ector 30 
ample, assuming a 24 inch re?ector lamp and a in accordance with the present invention, the 
5 k. w. light globe positioned at “?ood”, the globe illumination at full ?ood adjustment at a dis 
being provided with a usual spill ring, the illumi- tance of twenty feet is 250 foot candles at the 
nation near the boundary of the light field at a ~ edge of the ?eld and 270 foot candles at the cen 

C3 

35 distance of twenty feet is approximately 165 foot ter of the ?eld. And at the part ?ood position, 35 
candles, while at the center of the ?eld the i11u-- the illumination at the edge of the ?eld is 540 
mination is only about 55 foot candles. At a. foot candles, and at the center of the ?eld is 585 
part ?ood position, the illumination near the edge foot Candles- This is to be Compared With 165 
of the ?eld is about 485 foot candles, and in the foot candles at the edge of the ?eld and 55 foot 

40 center of the ?eld is about 100 foot candles. candles in the center for full ?ood, and 485 foot 40 
Without the spill ring there is so much leak light candles at the edge of the ?eld and 100 foot 
that it is impossible to illuminate the set properly. candles ‘at the center for the part ?ood position, 

It is a primary object of the present invention using an incandescent lamp of the same wattage 
to provide a studio spot and ?ood lamp capable in the old type studio lamp. v 

45 of projecting a sharply de?ned beam or ?eld of As a further feature of the invention, focusing 45 
light, which is at the same time characterized by means are provided for moving the incandescent 
a high degree of uniformity of intensity across lamp and projection, lens in such a manner as 
the field. to- maintain similar focus relations between the 
A further object of the invention is to provide incandescent lamp and stationary re?ector and 

50 a studio spot and ?ood lamp which yields a higher the incandescent lamp and the projection lens, 50 
intensity of illumination, both at spot and ?ood, so that at both spot and ?ood as well as at all 
without increase in the candle power or wattage intermediate positions the light source has the 
of the incandescent lamp. same focus relations with the lens as it has with 
In accordance with the present invention, a the re?ector. - 

55 studio spot and ?ood lamp of the re?ector type The invention will be more fully understood 55 
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2 
from the following detailed description of a pres 
ent preferred embodiment thereof, reference for 
this purpose being had to the accompanying 
drawings, in which: 

Fig. 1 is a longitudinal vertical medial section 
of a lamp in accordance with the present in 
vention, parts appearing in elevation, the lamp 
being shown adjusted to full ?ood position; 

Fig. 2 is a view similar to a portion of Fig. 1, 
but showing the lamp in spot position; 

Fig. 3 is a section taken on broken line 3-3 of 
Fig. 2; 

Fig. 4 is a section ‘taken as indicated by line 
4-4 of Fig. 1; and 

Fig. 5 shows a modi?cation of the lens focusing 
means. 
The lamp, generally designated by numeral I0, 

is made of front and rear ring frame members 
I I and I2, respectively, formed with inwardly ex 
tending ?anges I3 and i4. Mounted within 
?anges l3 and I4 are two ‘substantially semi 
cylindric shell or side wall members 16. The 1 
lower edges of these side wall members de?ne an 
opening which communicates with the interior 
of a rectangular case or box l8, said box being 
mounted on the lower portion of the lamp hous 
ing in any suitable manner. This casing mem 
ber or box i8 is designed to house certain operat 
ing mechanism for the focusing mechanism, etc., 
and may be considered as a’part of the lamp 
frame. 
Rearward ring frame l2 has an opening 22 

adapted to receive a rear annular closure mem 
ber 23 carrying a usual curved re?ector 24. This 
re?ector may be either a glass mirror or a pol 
ished metal re?ector, and is preferably parabolic 
in character, though other shapes, such as ellip 
soidal, might be used and are to be considered 
as the equivalent, insofar as the broad invention 
is concerned, of the parabolic mirror speci?cally 
mentioned. To distinguish this re?ector from a 
subsequently mentioned small spherical mirror 
or re?ector, this re?ector 24 may be referred to 
as a projecting re?ector. The lamp has a 
crowned back member 24a which is secured to 
member 23, as shown. 
Front frame ring I i is shown provided with an 

annular opening 25 which receives a ‘carrier ring 
26 in which is mounted front glass member 21. 
This front glass is useful when the lamp is to be 
used out of doors under unfavorable weather 
conditions to shut out rain, etc. This plane front 
glass is also interchangeable with a diverging 
glass, of any well known type. However, ordi 
narily such front glass members are not required. 
The incandescent lamp is designated at 30, 

and is shown mounted on a carriage 3i which is 
adapted to slide forwardly and rearwardly, on 
the axis of mirror 24, on a pair of parallel guide 
rods 34 and 35 suitably mounted at their ends in 
the lamp housing. As clearly shown, these rods 
are parallel to the axis of mirror 24 and are in a 
common horizontal plane. Carriage 3| is pro 
vided with a bearing 31 which slides freely on 
guide rod 35, and with forward and rearward 
bearings 38 and 39 which slide freely on guide rod 
34. 
Mounted forwardly of incandescent lamp 30 

and coaxial with re?ector 24 is a condenser or 
projection lens 40. This lens 40, described in 
more detail hereinafter, is mounted within a car 
rier ring 4| supported on the upper end of a 
carriage 42 also slidable on rods 34 and 35. This 
carriage 42 is provided with a bearing 43 slid 
able on rod 34, and with a pair of bearings 44 and 
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45 slidable on rod 35, the parts being arranged 
as shown in Fig. 3, so that each carriage has a 
three-point support on the rods, while the two 
carriages overlap each other somewhat, as indi 
cated. Carriage 3i has mounted thereon an up 
wardly extending bracket 48 supporting a small 
spherical re?ector or mirror 49 to the rear of 
and concentric with light globe 30. 
As a typical example of the relative dimensions 

of parts, but without intention of limiting the 
invention, it may be stated that for a 24-inch 
lamp, that is, a lamp having a rear parabolic re 
?ector 24 inches in diameter, and using a ?ve 
k. w. incandescent lamp, condenser lens 40 is 10 
inches in diameter, and spherical re?ector 49 is 
5% inches in diameter, and is positioned with its 
center of curvature corresponding substantially 
with the center of the ?lament f of light globe 30. 
Means are provided for sliding carriage 3| back 

and forth on rods 34 and 35 for the purpose of 
adjusting the incandescent lamp carried there; 
by between spot and flood positions with refer 
ence to parabolic re?ector 24, and for simulta 
neously effecting relative movements between 
condenser lens 40 and lamp 30 of such a charac 
ter as to correspondingly regulate the focus of 
lens 40 between spot and ?ood conditions. One 
simple and preferred means for accomplishing 
such co-relative movements of lamp 30 and lens 
40 will now be described. 
A horizontal operating shaft 50 is rotatably 

mounted in side wall 5| of box I8. This shaft, 
which is located below guide rods 34 and 35, has 
tightly mounted on its inner end an arm 52, the 
swinging end of which is pivotally connected to 
one end of a link 53, and the other end of link 
53 is pivotally connected at 54 with lamp car 
riage bearing 39. The outer end of shaft 50 is 
provided with an operating knob 51 provided with 
handle 58 and pointer 59, the latter moving over 
a suitable scale formed on a scale plate 6| a?fixed 
to the outer surface of wall 5|. 

It will be evident from a consideration of Figs. 
1 and 2 that the full range of forward and rear 
ward‘ movement of light globe carriage 3| is ac 
complished by a 180° rotation of shaft 55 and 
arm 52. The carriage is in its rearmost (?ood 
light) position when arm 52 is in a horizontal 
rearwardly extended position and is in its ex 
treme forward (spot) position when arm 52 is in 
a horizontal forwardly extending position, the 
?lament of lamp 3!] being substantially at the 
focal point of re?ector 24 in the latter position. 
The range of movement of the lamp carriage is 
of course determined by the length of arm 52, 
and link 53 is of such length that it will place the 
carriage and lamp in correct full ?ood and spot 
positions in the two described positions of arm 52. 
In Fig. 1 lamp 35 is in its rearmost position, up 

close to the re?ector 24, so that the light re 
?ected from 24 is spread out or in other words 
given ?ood characteristics. At this time, con 
denser or projection lens 40 is in a position rela 
tively close to lamp 30, at which position light 
rays from the ?lament of lamp 3!! are also spread 
out or given ?ood characteristics. Now, as lamp 
30 is moved forwardly toward spot position with 
relation to de?ector 24, it is necessary to move 
condenser 40 also forwardly, and condenser 45 
must not only be moved forwardly with relation 
with re?ector 24, but it must be moved forwardly 
with relation to forwardly moving lamp 30, so 
that when lamp 30 is at spot position, at sub 
stantially the focal point of parabolic re?ector 
24, condenser 40 will be moved forwardly with 
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reference to lamp 30 sufficiently that light rays 
from the lamp ?lament passing through lens 40 
will be refracted into a parallel beam, so as like 
wise to project a “spot". It will thus be evident 
that it is necessary to move lens 40 in the same 
direction as lamp 30, but at faster speed, in order 
that the lamp will have the same focus relations 
to both re?ector 24 and condenser 40 at all of 
its positions. 

Accordingly, as here typically shown, there is 
provided a lever 10, mounted at its lower end on 

- a horizontal shaft ‘ll extending transversely of 

15 

20 

rods 34 and 35 and pivotally supported in brack 
ets 12 and 13 mounted on the lower wall 14 of 
box I 8. To the upper end of this lever 10 is piv 
otally connected the rearward end of a link 16, 
the forward end of which is pivotally connected, 
as at ‘IT, to lens carriage 42. Connected to lever 
‘III at a point intermediate its ends is the forward 
end of a link 80, the rearward end of which is 
pivotally connected at 8| with lamp carriage 3|. 
Lever ‘I0 is thus a motion multiplying lever, the 
pivotal connection point between lens carriage 
operating link 16 and said lever being outside 
of and moving with greater speed than the piv 
otal connection point between link 80 and the 
lever. In the present illustrative embodiment of 
the invention, link 80 is connected to lever 10 
at a point two-thirds of the distance from the 
pivotal mounting of said lever to the connection 
point between the lever and link 16, although this 
will be varied depending upon the particular op 

, tical characteristics of the lens and re?ector used 

60 

in any given lamp. 
Rotation of focusing handle 58 swings arm 

52, which acts through link 53 to move light 
globe carriage 3 l, and such movement of the light 
globe carriage is transmitted through link 80, 
multiplied at lever ‘Ill, and then transmitted 
through link 16 to move lens carriage 42 and the 
lens in the same direction as the light globe but 
at higher speed. While in the present illustrative 
embodiment of the invention light globe carriage 
3| constitutes a part of the operative intercon 
nection between manual operating handle 58 and 
lens carriage 42, it will be evident that this is 
‘not essential. In any instance, however, there is 
a driving interconnection from manual operat 
ing handle 58 leading to both the lamp carriage 
and the lens carriage of such a nature as to 
cause movement of the lens always in the same 
direction as the lamp is moved, but with such 
increased speed ratio with reference to the move 
ment of the lamp as to regulate the focus rela 
tion between the lamp and the lens in the same 
way as the focus relation between the lamp and 
the parabolic re?ector is being regulated by move— 
ment of the lamp with reference to said parabolic 
re?ector. Of course, in stating as above that the 
lens carriage and lamp carriage have certain 
speci?c movements relative to the main re?ector, 
the assumption is that the main re?ector is sta 
tionary. However, in a broader sense, it does 
not matter, except for mechanical convenience, 

~ whether the main re?ector is stationary, so long 
as the proper relative distances between the main 
re?ector, light source and lens- are established, 
and the relative movements or positions of those 
elements are as described. In other words, the 
same optical results would be obtained if the 
light source is held stationary, and the re?ector 
and lens moved, or if the lens is held stationary, 
and the re?ector and light source moved, so long 
as the relative positions and movements of said 
elements are as described. 

3 
The movement of the lamp with reference to 

the parabolic re?ector to change the focus ,be 
tween spot and ?ood will of course depend upon 
the shape and size of the parabolic re?ector, and 
similarly, the relative movement of lens 40 with 
reference to the travelling lamp is determined 
in any given instance upon the focus character 
istics of lens 40. The lamp and lens operating 
mechanism must simply be such that when the 
lamp is at spot position with reference to the 
parabolic re?ector, it is likewise at spot position 
with reference to lens 40, and when the lamp 
is at full ?ood position with reference to said 
re?ector, it is also at full ?ood position with ref 
erence to lens 40. Since parabolic re?ector 24 
is fixed, movement of the lamp to focus between 
spot and ?ood is determined by the characteris 
tics of that re?ector. To secure corresponding 
focusing between the lamp and lens 40, said lens 
must then be moved with reference to the lamp 
by a proper amount depending upon its own focus 
characteristics. and it will be evident that the 
lens will move with reference to the stationary 
lamp housing in a manner dependent both upon 
its own focus characteristics, as well as upon 
movement of the incandescent lamp, and there 
fore upon the focus characteristics of the para 
bolic re?ector. The operating mechanism for the 
incandescent lamp and lens is accordingly de 
signed to take these relations into such-account 
that the light re?ected from the parabolic re 
?ector and the light passing through and refract 
ed by condenser or projection lens 40 varies be 
tween spot and ?ood conditions in as nearly as 
possible exact correspondence as manual focus- . 
ing member 58 is manipulated. 
The drawings show a present preferred form 

of condenser or projection lens 40. This lens is 
of the echelon or Fresnel type, its rearward sur 
face 90 being preferably and usually spherical 
and concave, and its forward surface being pro 
vided with a central axial spherical surface SI, 
and with a series of concentric annular pro 
jections or prisms 92 surrounding surface 9|. 
Each projection or prism 92 is de?ned by an 
outer surface 93, which is either torric in shape 
or else bounded by a surface which is a seg 
ment of a cone having its apex on the axis of 
the lens at a point forwardly of its front face, 
and a surface 94 which is either cylindric or is 
a segment of a. cone having its apex on the axis 
of the lens and to the rear of its rearward face. 
Lenses of this general type are known in the 
art, and since the lens per se is not, a part of 
the present invention, a further detailed de 
scription of the lens will not be here required. 
Su?ice it to say that with a lens of the propor 
tions shown, and of an outside diameter of 10 
inches, light from an illuminant positioned six 
and one half inches to the rear of its rearward 
surface, measured along the axis of the lens, will 
be refracted by the several prisms of the lens 
to give spot characteristics to the beam omitted 
from the lens, while with the illuminant located 
at a distance of three and one quarter inches 
from the rearward surface of the lens, the light 
rays sent out from the lens are uniformly spread 
out over a wider area to give ?ood light char 
acteristics. The distribution of light at ?ood 
light position with such a lens is quite uniform, 
while the ?eld covered by the light is compara 
tively sharply de?ned. Some leak light is pro 
duced, which may be effectively prevented by 
opaquing lens surfaces 94, as disclosed in an 
application of Carl R. Ericlmon, ?led March 24, 
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1937, Serial No. 132,803, entitled Echelon con 
denser lens. 
The optical operation of the lamp is as fol 

lows: Light rays from ?lament f of incandes 
cent lamp 30 striking small spherical re?ec 
tor 49 are re?ected back by said mirror and 
formed into a ?lament image in the plane of the 
?lament itself. When the lamp is adjusted for 
spot (Fig. 2), light rays from the filament around 
mirror 49 and striking parabolic re?ector 24 are 
re?ected forwardly and pass around the margins 
of lens 40 to form a beam of parallel light. Light 
rays from the ?lament and ?lament image radi 
ated forwardly and passing through lens 40 are 
refracted and projected likewise as a beam of 
parallel light, so that the combined light from 
re?ector 24 and projection lens 40 forms a light 
beam of spot characteristics. 0n the other hand, 
assuming the lamp to be adjusted to the ?ood 
light position of Fig. 1, light from the ?lament 
and radiated rearwardly around small re?ector 
49 strikes and is re?ected by re?ector 24 at a 
wide angle, the outer boundary of the light 
thrown from the re?ector, being, however, com 
paratively sharply de?ned. At the same time, 
light rays travelling forwardly from the ?lament 
and ?lament image and striking projection lens 
40 are refracted by said lens at a relatively wide 
angle, the light from this lens being uniformly 
distributed and covering mainly the central por 
tion of the ?eld, while the outer boundary of 
the ?eld is principally lighted from re?ector 24. 
Very little stray or leak light is produced, the 
boundary of the ?eld lighted by the lamp being 
quite sharply de?ned. At the same time, the light 
distribution from the center of the ?eld to its 
outer boundary is very uniform. Tests made 
with a lamp constructed in exact accordance 
with the present disclosure, having a 24 inch 
parabolic re?ector, a ?ve k. w. incandescent 
lamp, and having a 10 inch projection lens, when 
.adjusted to full ?ood position, have shown an 
illumination at a 20 foot distant screen of 270 
foot candles at the center of the ?eld, and 250 
foot candles at the boundary of the ?eld. 

Fig. 5 shows a modi?cation of the focusing 
means for the lamp and lens carriages. As here 
shown, lamp carriage 3| and lens carriage 42 are 
provided with downwardly projecting portions 
I00 and I 0| , respectively, which are screw 
threadedly engaged by a lead screw member I02 
journalled at its ends, as at I03 and I04, in the 
ends of lower lamp housing portion I8, as shown. 
The rearward end of lead screw I02 is provided 
with a manual operating crank I04. Lead screw 
I02 is provided with a screwthreaded portion I05 
of one pitch, and another screwthreaded por 
tion I06 of another pitch. For instance, in a 
present embodiment of the invention, portion 
I05 has ?ve threads per inch, while portion I06 
has eight threads per inch. Accordingly, the 
lens carriage and lamp carriage are moved by 
lead screw I02 in a ratio of eight to ?ve, in 
focusing between spot and ?ood conditions. 
In the foregoing and in certain of the claims 

we have speci?cally spoken of a lamp of the in 
candescent type. It will be understood, of 
course, that the present invention is not limited 
to use of a light source consisting of an incan 
descent lamp, but that any other light source 
may be substituted within the scope of the in 
vention and claims. 
We have shown and described certain speci?c 

illustrative means by which our invention may 
be carried into e?ect; it is to be understood, 

2,109,066 
however, that various changes in design, struc 
ture and. arrangement may be made without de 
parting from the spirit and scope of the pres 
ent invention or of the appended claims. 
We claim: . ’ 

1. In an incandescent studio lamp, the combi 
nation of a lamp housing, a stationary con 
cave re?ector disposed within the rearward end 
of said housing, a light source carriage within 
said housing adapted to carry a light source 
along the optical axis of said re?ector, a pro 
jection lens carriage movable within said housing 
parallel to said optical axis, a projection lens 
mounted on said carriage with its center on said 
optical axis, and focusing means for adjusting 
said lamp between spot and ?ood conditions, said 
means comprising manually operable mechanism 
for moving the light source carriage between spot 
and ?ood positions with reference to the re?ec 
tor, a pivoted motion multiplying lever arm, an 
interconnection between the light source car 
riage and said lever at a point on said lever a 
given distance from the pivot of the lever, and 
an interconnection between the lens carriage 
and the lever at a point on said lever, a prede- ‘ 
termined greater distance from the pivot of the 
lever, whereby the lens carriage is moved through 
said lever from the light source carriage but at 
greater speed. 

2. In an incandescent studio lamp, the combi 
nation of a lamp housing, a stationary concave 
projecting re?ector disposed within the rearward 
end of said housing, a light source carriage within 
said housing adapted to carry a light source along 
the optical axis of said re?ector, a projection lens 
carriage movable within said housing parallel to 
said optical axis, a projection lens mounted on 
said carriage with its center on said optical axis, 
and focusing means for adjusting said lamp be 
tween spot and ?ood conditions, said means com 
prising manually operable lead screw mechanism 
engaging said light source and lens carriages and 
arranged to move said carriages at different 
speeds relative to said re?ector. 

3. In an incandescent studio lamp, the combi 
nation of a lamp housing, a stationary concave 
projecting re?ector disposed within the rearward 
end of said housing, a light source carriage within 
said housing adapted to carry a light source along 
the optical axis of said re?ector, a projection lens 
carriage movable within said housing parallel to 
said optical axis, a projection lens mounted on 
said carriage with its center on said optical axis. 
and focusing means for adjusting said lamp be 
tween spot and ?ood conditions. said means com 
prising a manually operable lead screw having on 
screw portion of one pitch engaging the lens car 
riage and another screw portion of lower pitch 
engaging the light source carriage. 

4. A studio lamp embodying a lamp housing 
having an opening in its forward end, a light 
source mounted in said housing for movement 
along a line passing through said opening, a con 
denser lens in the forward portion of said hous 
ing in front of said light source positioned with its 
optical axis on said line of movement and mov 
able forwardly and rearwardly on said axis, said 
lens being adapted to receive light rays from said 
light source and to project said rays forwardly 
from the lamp, a projecting re?ector in the hous 
ing positioned on said optical axis to the rear of 
the light source, said re?ector being of a diameter 
greater than that of the condenser lens and being 
arranged to receive light rays from the light 
source and to re?ect said rays and project them 
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from the lamp housing around said lens, and.’ 
means for moving the light source along its line 
of movement to vary the angle of the light pro 
jected by the projecting re?ector between spot 
and ?ood characteristics, and for concurrently 
moving the condenser lens along said line of 
movement in the same direction and at a speed 
greater than that of the light source to vary cor 
respondingly the angle of the light projected by 
the condenser lens between spot and ?ood char 
acteristics. 

5. A studio lamp embodying a lamp housing 
having an opening in its forward end, a light 
source mounted in said housing for movement 
along a line passing through said opening, a con 
denser lens in the forward portion of said housing 
in front of said light source positioned with its 
optical axis on said line of movement and mov 
able forwardly and rearwardly on said axis, said 
lens being adapted to receive light rays from said 
light source and to project said rays forwardly 
from the lamp, a small spherical re?ector posi 
tioned on said optical axis to the rear of said light 
source and mounted for unitary movement there 
with, said re?ector being arranged to form an 
image of the light source in the plane of said 
light source, a relatively large projecting re?ector 
in the housing positioned on said optical axis to 
the rear of said small spherical re?ector, said pro 
jecting re?ector being of a diameter greater than 
that of the condenser lens and being adapted to 
receive light rays from the light source around 
said small re?ector and to re?ect said rays and 
project them from the lamp housing around said 

5 
lens, and means for moving the light source and 
the small spherical reflector along said line of 
movement to vary the angle of the light pro 
jected by the projecting re?ector between spot 
and ?ood characteristics, and for concurrently 
moving the condenser lens along said line of 
movement in the same direction and at a speed 
greater than that of the light source to vary cor 
respondingly the angle of the light projected by 
the condenser lens between spot and ?ood char 
acteristics. ' 

6. In an incandescent studio lamp, the combi~ 
nation of a light source, a condenser lens in front 
of said light source positioned to refract and pro 
ject light rays received from said source, and a 
projecting re?ector of a diameter greater than 
that of the condenser lens arranged in back of 
said light source and arranged to re?ect and pro 
ject light rays received from said light source 
around said lens, all symmetrically mounted on a 
common optical axis, and means for concurrently 
e?ecting relative movement along said axis be 
tween the light source and projecting re?ector 
and corresponding relative movement along said 
axis between the light source and condenser lens 
in such a manner that the speed of relative move 
ment between condenser lens and projecting re 
?ector is greater than the speed of relative move 
ment between the light source and condenser lens, 
so as to adjust the angularity of the light pro~ 
jected by the lens and re?ector between spot and 
?ood characteristics. 
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