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This invention relates generally to a lighting device for 
dental ‘and surgical procedures, and more particularly 
to an improved lighting device for projecting light in a 
‘horizontally-oriented pattern to provide a beam of light 
for the illumination of the oral cavity or mouth area 
of a person to facilitate dental and surgical procedures. 

Heretofore, a lighting device “for illuminating the oral 
cavity of a person has been generally constructed with a 
wide horizontally extending re?ector behind a frontallyJ 
shielded light source so that the lighting device produces 
a beam of re?ected light having a horizontally-oriented 
light pattern of limited vertical dimension ‘for con?ning 
the area illuminated thereby to the general region of a 
person’s mouth. In this way, the shining of light from 
the lighting device into the eyes of the person being 
treated is avoided. The light pattern produced 'by -a light 
ing device of this character ‘has been limited to a rela 
tively small area, and, accordingly, ‘frequent re-position 
ing of the lighting device during the progress ‘of the dental 
or surgical operation is often required. 

Attempts to increase the pattern size of a lighting device 
of this character have not been regarded as 'being par 
ticularly successful, since an increase in .the pattern size 
of the light projected by the lighting device ‘has been 
accompanied by a corresponding decrease in the intensity 
of the light re?ected thereby. 

Moreover, the wide horizontal span of the re?ector em 
ployed in such ‘a lighting ‘device for projecting a hori 
zontally-oriented light pattern is often indirectly respon 
sible for the casting of shadows in the region of the oral 
cavity of a patient, while the patient is undergoing treat 
men’: by a dentist or doctor. In this respect, the dentist 
or doctor may frequently position ‘himself in such a man 
ner as to be disposed between the wide horizontal span 
of the re?ector and the patient, thereby partially block 
ing the light beam projected by the lighting device and 
casting a shadow in the region of the oral cavity. Thus, 
the efficiency of lighting devices equipped with wide hori 
zontal re?ectors is commonly impaired in the ‘above-de 
scribed manner to prevent such lighting devices from di_ 
recting all of the light emanating therefrom onto the 
region of the oral cavity of a person. 
The aforementioned problem associatedwith a lighting 

device having a re?ector provided with a wide horizontal 
span for projecting a horizontally-oriented light pattern 
to illuminate the oral cavity of a patient has been rec 
ognized, at least to some extent, Iby the proposal of a 
vertically-oriented lighting device in which the re?ector 
therefor is vertically elongated and has a rather narrow 
horizontal width. T 0 project a horizontally-oriented 
light pattern, the latter lighting device relies upon trans 
parent panels which form a cover for the light source 
and the re?ector and which are provided with a plurality 
of ?utes arranged in such a manner that the beam of re 
?ected light projected from the lighting device will be 
spread horizontally. The closed construction of the latter 
lighting device 'hinders proper cleaning thereof, thereby 
contributing to a gradual but steady loss of e?iciency with 
respect to the light intensity produced by the lighting de 
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vice in the light pattern for illuminating the oral cavity 
of a patient. 

‘.It is therefore an object of the present invention to 
provide a new and improved lighting device for dental 
and surgical procedures which projects a horizontally 
oriented light pattern over an area of comparatively large 
size commensurate with the purpose of lighting devices 
of this character without sacri?cing light intensity to pro 
vide for more e?ective illumination of the oral cavity 
of a patient. By producing a horizontally-oriented light 
pattern extending over a large area, the number of times 
in which re-positioning of the improved lighting device 
may be required during the progress of dental and surgi 
cal operations is held to a minimum. 

‘It is another object of this invention to provide a new 
and improved lighting device for illuminating the oral 
cavity of. a patient to facilitate dental and surgical pro 
cedures, wherein the improved lighting device utilizes a 
vertically-oriented re?ector with a horizontally-oriented 
light source in the form of an incandescent ?lament ex 
tending perpendicular to and across the optical axis of the 
re?ector. The improved lighting device projects a beam 
of re?ected light having a horizontally-oriented light pat 
tern for illuminating the region of the oral cavity with 
the horizontally-oriented light pattern possessing a given 
light intensity spread over a comparatively large area. 
The slimness of the improved lighting device afforded by 
the vertically-oriented re?ector construction thereof al 
lows the lighting device to be positioned quite close to 
the dentist or doctor'and permits a wide range of move 
ment on the part of the dentist or doctor in the vicinity of 
the patient and the lighting device without blocking of 
the beam of re?ected light emanating therefrom so that 
all of the light projected from the lighting device will be 
directed onto the region of the oral cavity. The horizon 
tally-oriented light pattern is achieved without the presence 
of physical ?utes, either on the re?ector or a_ transparent 
cover therefor, and the lighting device may have a head 
of open construction to facilitate cleaning of the re?ector 
without requiring removal ‘of any parts of the lighting de— 
vice. 

These and other objects of the invention which will 
be made more apparent as the description proceeds are 
accomplished ‘by our new and improved lighting device 
which combines a frontally-shielded horizontally-oriented 
incandescent ?lament providing a light source and a ver 
tically-oriented re?ector of particular construction behind 
the light source with the :?lament and the re?ector being 
arranged in such a manner that the lighting device pro 
duces a beam of re?ected light having a horizontally 
oriented light pattern of large size for illuminating the 
oral cavity of a patient to facilitate dental and surgical 
procedures; The light source is provided by ‘a so-termed 
“qua-rtzline” lamp manufactured by the General Electric 
Company of Schenectady, New York, which produces a 
high light intensity and causes a beam of re?ected light 
having a high light intensity to be projected lover a large 
pattern area when combined with the vertically-oriented 
re?ector, while contributing to the slim nature of the 
lighting device because of its small size. 

In the drawings— 
FIGURE 1 is a perspective view of the improved light 

ing device as constructed in accordance with the present 
invention for illuminating the oral cavity of a person to 
facilitate dental and surgical procedures, the beam of 
light projected by the lighting device and the horizontally 
oriented light pattern formed thereby being shown in 
phantom lines; 
FIGURE 2 is an enlarged front perspective view of the 

lighting head for the lighting device shown in FIG 
URE l; 



FIGURE 3 is a transverse sectional view taken along 
the line 3—3 in FIGURE 2; 
FIGURE 4 is a greatly enlarged longitudinal sections 

view of the light source for the lighting ‘device; » i » 
' FIGURE 5 is a longitudinal sectional view taken along 
the line 5—-5 in FIGURE 2; ' 
FIGURE 6 is an enlarged fragmentary transverse sec 

tional View showing a portion of FIGURE 3 in enlarged 
form; ' 

FIGURE 7 is an enlarged exploded perspective view, 
partially in section, and’ showing the mechanism for ad 
justing the focal position of, the light source for the light 
ing device; ' 
FIGURE 8 is a front elevational view of a re?ector em~ 

ployed as a component of an exemplary lighting device 
constructed in accordance with the present invention, but 
with certain prism bands omitted from the re?ector for 
purposes of clarity, and showing certain structural dimen 
sions of the re?ector; ' , 
FIGURE 9 is a transverse sectional view taken along 

the line 9-9 in FIGURE 8, and showing other structural 
dimensions of the re?ector of the exemplary lighting de 
vice; and 1 , 

FIGURE 10 is a longitudinal sectional View taken 
along the line Iii-10 in FIGURE 8, and showing the 
inner focal point of the re?ector of the exemplary light 
ing device. > 

Referring more speci?cally to the drawings, FIGURE 
,1 shows the improved lighting device in accordance with 
‘the present invention as being mounted on the upright 
standard S of a dental unit. 
ing device comprises a head It) and a plurality of pivotally 
interconnected arms 11, 12 (see FIGURE 5), 13:,‘and 
14—the arm 14 remote from the head litl) being con 
nected to a transformer 15 which is affixed on the top of 
the upright standard S for the dental unit. The head 10 
may be pivoted horizontally or vertically for adjusting 
its position to beam the re?ected light emanating there 
from in the desired direction. It will be understood that 
the illustration in FIGURE 1 is merely exemplary, as the 
head 14) may also be mounted on a wall or ceiling. 
The arm 11 is provided with a yoke 16 which straddles 

the head 1th, the legs of the yoke 16 including laterally 
inwardly extending bearings 17. The bearings 17 are 
respectively journaled in the opposite sides of the head 
16 for swivelly mounting the head it) within the yoke 
16 for pivotal movement about an axis transverse to the 
longitudinal extent of the head It}. A wiring channel 20 
is formed in the yoke 16 and extends along the length 
of each of its legs. The wiring channel Zil communicates 
with a wiring passageway through the connector arms 
11, 12, 13 and 14 which leads to the transformer 15/ It 
will be understood that the transformer 15 may be con- ’ 
nected to a suitable electrical outlet and that electrical 
conductors or wires connected to the transformer 15 are‘ 
installed in the wiring passageway. and wiring channel 
20 to extend into the lighting head lit for providing elec 
tric power to illuminate the lighting device. In this con 
nection, it will be observed that the wiring channel 20 in 
the yoke 16 also communicates with the interior of the ' 
lighting head 10 through the bearings 17, 17 disposed at 
opposite sides thereof. ' 

Essentially, the lighting head It) comprises a re?ector‘ 
21, a light source 22 disposed forwardly of the re?ector 
21, a light shield assembly 23 disposed forwardly'and to 
the sides of the light source 22, and a frame 24 for sup‘ 
porting the re?ector 21, the light source 22,,and the light 
shield assembly 23. -V ' a 

The re?ector 21 comprises a catadioptric member which 
is preferably molded from an integral piece of glass in a 
particular vertically-oriented shape so as to possess both 
transverse and longitudinal curvatures.’ ‘By terming the 
re?ector 21 a catadioptric member, it is meant that the 
re?ector 21 also refracts light in addition to its re?ection 
thereof. The rear re?ecting surface 25 of the re?ector 
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silvered surface and in a proper color. 

21 has a shape which is substantially that of a portion of 
an elliptic paraboloid other than a paraboloid of revolu 
tion such that a vertical plane perpendicular to and bi 
secting the transverse center line of the re?ector 21 will 
intersect the rear re?ecting surface 25 along a vertically 
oriented line substantially conforming to a portion of an 
ellipse and a horizontal plane perpendicular to and bi 
secting the longitudinal center line of the re?ector 21 will 
intersectrthe rear reflecting surface 25' along a horizontal 
ly~oriented curved line composed of a plurality of curved 
segments forming a continuous curved line. In the latter 
respect, the’ horizontally-oriented curved line describing 
the intersection of a horizontal plane perpendicular to 
and bisecting the longitudinal center line of the re?ector 
.21 with the rear re?ecting surface 25' has a central curved 
segment provided with a greater radius of curvature than 
the radius of curvature of curved, segments on opposite 
'sides thereof; wherein the side curved segments have 
equal radii of curvature about respective points located 
in off-set, equidistant relation to a center line bisecting 
the horizontally-oriented curved line and on opposite sides 
thereof, with the greater radius of curvature of the 
central curved segment being measured from a point ly 
ing on the center line bisecting the horizontally-oriented 
curved line. The horizontally-oriented curved line has 
a maximum depth along its bisecting center line substan 
tially less than the maximum depth of the vertically-ori 
ented line formed by the intersection of a vertical plane 
perpendicular to and bisecting the transverse center line 
‘of the re?ector 21 with the rear re?ecting surface 25, 
which latter depth is measured along a center line bisect 
ing the vertically-oriented line. 
The shape of the rear re?ecting surface 25 may be 

further characterized as having transverse and longitudi 
nal curvatures symmetrically arranged on opposite sides 
.of the transverse and longitudinal center lines of the re 
?ector 21. The transverse curvature of the rear re?ecting 
surface 25 at the top and bottom of the reflector 21 may 
differ from the transverse curvature of therear re?ecting 
surface 25 elsewhere along the rear reflecting surface 25, 
as represented by the horizontally-oriented curved line 
previously described and identi?ed as the rear re?ecting 
surface 25 in the transverse sectional view of FIGURE 9. 
In this latter respect, the transverse curvature of the rear 
re?ecting surface 25 at the top and bottom of the re?ec 
tor 21 is composed of a continuous curved line compris 
ing a central curved segment provided with a-radius of 
curvature smaller than the radius of curvature of the 
central curved segment representing part of the trans 
verse curvature of the rear re?ecting surface 25 present 
elsewhere therealong and a pair of side curved segments 
provided with equal radii of curvature about respective 
points equidistantly off-set from the point from which 
'the radius of curvature of the central curved segment 
at the top or bottom of the reflector 21 is measured and 
on opposite sides thereof, the‘ radii of curvature of the 
side curved segments at the top or bottom of the re?ector 
221 being also smaller than the radii of curvature of the 
vside curved segments representing part‘ of the transverse 
curvature of the rear re?ecting ‘surface 25 present else 
where therealong.v ' 

The rear re?ecting surface 25 of the re?ector 21 com 
prises a plurality of coatings forming a so-termed “cold 
mirror” re?ecting surface which is protected against 
damage by a protective coating thereovcr. The “cold 
vmirror” re?ecting surface is of a type including plural 
layers of “dichroic” or “two-color” vacuum deposited 
film giving the “cold-mirror” coating the property of 

infrared radiation directly therethrough 
without absorption, while the “cold—rnirror” coating re 
?eets visible light to substantially the same degree as a 

The protective 
coating on top of the multi-layer “cold-mirror” coat 

,ing may comprise a coating of colloidally-suspended 
“Te?on and an epoxy resin, this protective coating be 
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ing translucent so that light transmitted through the “cold 
mirror” re?ecting surface on the rear surface 25 of the 
re?ector 21 will be scattered and thereby dispersed. 
The shape of the re?ector 21 is such that its longitudinal 

extent is vertically-oriented while its transverse width is 
horizontally-oriented, the re?ector 21 being constructed 
so as to have a smooth front surface 26 of substantially 
the same shape as the rear re?ecting surface 25 and 
spaced therefrom in parallel relationship over the extent 
of the re?ector 21. The thickness of the glass comprising 
the re?ector 21 is substantially uniform along the length 
of the re?ector 21, but is somewhat reduced in size at 
the top and bottom thereof. The re?ector 21 is therefore 
provided with a smooth, continuous, varying countour, 
rather than including individual ?utes on its front surface 
26 as is conventional in re?ectors used in lighting devices 
of this character. In effect, the re?ector 21 with its con 
tinuous varying contour may be said to have an in?nite 
number of ?utes inherently present therein. By way of 
further explanation, the re?ector 21 having an in?nite 
number of ?utes inherently present therein in accordance 
with the present invention may be compared to conven 
tional re?ectors used in lighting devices of this character 
and having a predetermined number of physical ?utes 
provided thereon in a manner similar to the manner in 
which a ramp has been compared to stairs. In this re 
spect, the ramp and stairs have the same general purpose, 
but the ramp is theoretically characterized as having an 
in?nite number of steps. ‘ 
The re?ector 21 is preferably symmetrical with respect 

to its optical axis 27 (FIGURE 5) and has a generally 
rectangular margin when viewed in front elevation (FIG 
URE 2). The two longer sides of the re?ector 21 appear 
to be straight when viewing the reflector 21 in front ele 
vation along the optical axis 27. The re?ector 21 has 
an inner focus on its optical axis 27 where a light source 
is adapted to be disposed and an outer focus at some dis 
tance therefrom intersecting the optical axis 27 in per 
pendicular relation thereto. 
A plurality of prisms 39 may be arranged in a band 

along each of the two longer sides of the re?ector 21. 
Each band of prisms comprises a plurality of generally 
laterally inwardly extending prisms 30 which are angu_ 
larly slanted inwardly in the direction of the transverse or 
horizontal center-line of the re?ector 21, the degree of 
angularity of each prism increasing as the band of prisms 
extends outwardly from the horizontal center-line of the 
re?ector 21 on opposite sides thereof. The re?ector 21 
is supported in the frame 24 which extends forwardly 
with respect to the opposite side marginal portions there 
of and across the top and bottom marginal port-ions there 
of to de?ne therewith a cavity of generally concave shape 
in which the light source 22 is mounted. It will be ob 
served that the bearings 17 previously described as being 
respectively journaled in the opposite sides of the head 
10 swivelly receive the frame 24 at points located for 
wardly of the re?ector 21 and disposed at opposite sides 
thereof. ' 

In accordance with the present invention, the light 
source 22 comprises a so-termed “Quartz Wing-Tip 
Light” manufactured by the General Electric Company of 
Schenectady, New York, and generally referred to as a 
quartzline lamp. Thus, the light source 22 includes an 
elongated horizontally extending tubular bulb 35 of 
quartz material having a horizontally-oriented incandes 
cent tungsten ?lament 36 therein. The ?lament 36, as 
more particularly illustrated in FIGURE 4, is formed as 
a horizontally extending series of coils in which each 
coil of the series is further de?ned by a helically extend_ 
ing series of coils. The tubular bulb 35 of quartz ma 
terial in which the ?lament 36 is disposed is ?lled with a 
gaseous mixture including traces of Iodine gas. The 
quartzline lamp 22 may be generally described as being 
comparatively small with respect to the power of light 
intensity produced thereby and is self-cleaning inside and 
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6 
out to retain a high e?iciency throughout its life. Its 
self-cleaning characteristic is a result of its high operating 
temperature plus the traces of iodine gas in the gaseous 
mixture ?lling the bulb 35. The high operating tempera 
ture of the quartzline lamp 22 causes dust particles and 
other foreign matter settling upon the outside of the 
bulb 35 to be incinerated, thereby keeping the outer sur 
face of the bulb 35 clean. The iodine gas within the bulb 
35 accomplishes interior cleaning by causing particles of 
tungsten burned off the glowing ?lament 36 to be re 
deposited thereon. The quartzline lamp 22 is supported 
by the frame 24 in advance of the reflector 21 so as to 
dispose the ?lament 36 at the inner focus of the re?ector 
21 with the ?lament 36 being substantially parallel to 
the horizontal or transverse center-line of the re?ector 
21 so as to extend across the optical axis 27 of the re 
?ector 21 in perpendicular relation thereto. 
A pair of ceramic socket members 37 are disposed at 

the opposite ends of the quartzline lamp 22 into which 
the opposite ends of the quartz bulb 35 are inserted to 
electrically connect the quartzline lamp 22 {to the electrical 
conductors or wires respectively extending into the light 
ing head 10 through the bearings 17 on opposite sides 
thereof and connected into the socket members 37. The 
socket members 37 and the quartzline lamp 22 plugged 
thereinto are carried by the light shield assembly 23. In 
this connection, each of the socket members 37 is frie 
tionally mounted within a tubular jacket 38 having a 
?ange 39 extending outwardly from the inner end there 
of, and the ?ange 39 is ?xedly secured to a supporting 
Wall 40 forming part of the ‘light shield assembly 23. The 
supporting walls 40 of the light shield assembly 23 are dis 
posed at the opposite ends of the quartzline lamp 22. 
The light shield assemlby 23 comprises a horizontally 
extending channel-shaped body 42 disposed forwardly of 
the quartz bulb 35 and including upper and lower legs 
partially overlying the quartz bulb 35 to completely shield 
the forwardly disposed portion of the quartz bulb 35 when 
viewed in front elevation in a direction along the optical 
axis 27 of the re?ector 21. The supporting Walls 40, 40 
to which the ceramic socket members 37 are a?ixed 
through the respective ?anges 39 on the tubular jackets 
38 are carried by the body 42 of the light shield assembly 
23 and additionally provide supports for respective fan 
blade shaped side de?ectors 43 which are secured to the 
proximally-related surfaces thereof; The side de?ectors 
43 screen the opposite ends of the quartzline lamp 22 to 
prevent the emanation of stray light rays from the ends 
of the quartzline lamp 22 in directions forwardly of the 
lighting device. The light shield assembly 23 further 
includes inturned horizontally extending bracket arms 44 
won the opposite ends of the channel-shaped body 42, the 
bracket arms 44 respectively terminating in rearwardly 
disposed vertically extending shoulders 45. The light 
shield assembly 23 including the channel-shaped body 42, 
the supporting walls 4ft, 40, and the side de?ectors 43, 43 
is painted with a temperature-resistant ?at-black paint 
to prevent the re?ection of any stray light from the 
quartzline lamp 22 by the light shield assembly 23. 

Referring to FIGURES 6 and 7, it Will be observed 
that the frame 24 of the lighting head 10 is provided with 
a pair of spaced, parallel projections 50 at each of the 
opposite sides thereof, the respective pairs of projections 
50 extending inwardly of the frame 24 and providing 
trackways for slidably receiving the bracket arms 44 and 
the shoulders 45 at the opposite ends of the light shield 
assembly 23. It will therefore be understood that the 
light shield assembly 23 is slidably movable within the 
trackways provided by the pairs of inwardly extending 
projections 50 in order to properly adjust the position 
of the quartzline lamp 22 carried thereby for positioning 
the ?lament 36 at the inner focus of the re?ector 21. To 
this end, the mechanism for adjusting the position of the 
quartzline lamp 22 carried by the light shield assembly 23 
includes a threaded pin 51 rigidly af?xed to the shoulder 
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45 at each of the opposite ends of the light shield assem 
bly 23, the threaded pin 51 extending through a suitable 
aperture in the rear of the frame 24 and being threadably 
received in the threaded bore of a rotatable cap or nut 
52. A coiled spring 53 encircles the threaded pin $1, the 
coiled spring 53 being placed under compression with 
its opposite ends being seated against the frame 24 and 
the shoulder 45 of the light shield assembly 23 correspond- ' ‘ 
ing thereto. The coiled springs 53, 53 hold the nuts 52, 
'2 against the frame 24 and bias the light shield assembly 
23 ‘forwardly with respect to the frame 24’- and the re?ector . 
21 for positioning the quartzline lamp 22 carried by the 
light shield assembly 23 in a selected adjusted position 
with tie ?lament 36 at the inner focus of the re?ector 21. 
Movement of the light shield assembly .23 and the quartz 
line lamp 22 upon making an adjustment by tightening 
or loosening the nuts 52, 52 occurs in a direction toward 
or away from the re?ector 21 along the optical axis 27. 
Minor adjustments of this nature can usually be relied 
upon to improve the light pattern produced by the light 
ing device following replacement of the quartzline lamp. 
f A transverse heat dissipation plate is secured to the 
frame 24 so as to be positioned forwardly of the light 
shiled assembly 23 in covering transverse ali'nement there 
with. The heat dissipation plate as is convexly curved 
and is provided with two rows of elongate slots er .dis 
posed, along the upper and lower marginal portions there 
of, respectively. The convex heat dissipation plate 66 is 
preferably made of a metal having excellent heat con 
ductivity so as to draw heat from the lighting head in, 
the rows of elongate slots 61 being provided therein to 
allow heated air to escape outwardly thereof. 
A handle assembly 64 is mounted on theframe 242- for 

wardly of the convex heat dissipation plate 6d, the handle 
assembly 64 including an’ intermediate grill portion as 
and handles 66 extending outwardly from the opposite 
ends thereof. The intermediate grill portion d5 of the 
handle assembly 64 extends transversely with respect to 
the convex heat dissipation plate 6th in forwardly spaced 
overlying relation thereto. The grill portion 65 of the 
handle assembly 64 is provided with a plurality of slots 
67 for further aiding in the dissipation of heated air from 
the lighting head 19. _f desired, the central area of the 
intermediate grill portion eS‘may be employed as a base 
for attaching an emblem thereon for decorative and/ or 
informative purposes. Each of the handles 66 at the re 
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spective opposite ends of the intermediate grill portion 6.; 
of the handle assembly 61% comprises upper and lower 
angularly disposed handle bars which extend forwardly 
with respect to the lighting'head "all in divergent relation 
ship to de?ne a handle 66 of substantially ‘if-shaped con 
?guration. The, lighting head 11} itself will become some 
what warm when the lighting device is in use because 
of its small size and the relatively high operating tempera 
ture of the quartzline lamp 22 utilized as the light source. 
The V-shaped handles 66 are therefore disposed laterally 
outwardly with respect to the lighting head 1%) in proxim 
ity to the respective bearings 17 about which the lighting 
head 19 may be pivoted with respect to the yoke 16.. 
A manually-operable switch 7% (FIGURE 5) is inter 

posed in the electrical wiring connecting the quartzline 
lamp 22 to the source of electric power for varying the 
intensity of light given off by the quartzline lamp 22 by 
changing the voltage provided from the transformer 15 
upon operation of the switch 70. . _ 

In accordance with the present invention, the lighting 
device provides a controlled beam of light originating 
from the quartzline lamp 22 and being re?ected by the 
re?ector 21 forwardly of the head 16 in a horizontally 
oriented light pattern. The prisms 30 at opposite sides 
of the re?ector 21 are instrumental in bending light rays 
into the horizontally-oriented light pattern which might 
otherwise stray into the eyes of the patient. In general, 
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lying in a plane perpendicular to the optical axis 27 of 
the reflector 21 and possessing a lateral or horizontal 
width substantially in excess of the longitudinal or verti 
cal height. In producing the horizontally-oriented light 
pattern, the're?ector 21 re?ects light rays from the quartz 
line lamp 22 so as to cause crossing of the individual re 
?ected light rays in both directions. Thus, the light re 
?ected from one side of the re?ector 21 contributes to 
the light present in the opposite side of the pattern, while 
the light re?ected from the top of the reflector 21 con 
tributes to the light at the bottom of the light pattern 
and vice versa. The center area or the area directly be 
bind the quartzline lamp 22 on the re?ector 21 contributes 
the most re?ected light to the horizontally-oriented light 
pattern, and. progressively decreasing amounts of re?ected 
light are contributed to the light pattern by the re?ector 
21 from points thereon located at increasing distances 
from the transverse centerline of the re?ector 21. 
The coiled ?lament 36 of the quartzline lamp 22 is 

generally arranged in the form of a horizontal cylinder, 
as previously described, and the re?ector 21 is thereby 
enabled to “see” the entire light source at all points 
thereon which permits the re?ector 21 to be extended 
further about the quartzline lamp 22 to utilize more of 
the light emanating therefrom, as compared to conven 
tional re?ector constructions which commonly accept 
approximately 169 degrees of light from the light source 
utilized therewith. in the present instance, the construc 
tion of the qnartzline lamp 22 with its coiled ?lament 36 
in the form of a horizontal cylinder and the speci?c shape 
characteristics of the reflector 21 enable the re?ector 21 
to be wrapped about the quartzline lamp 22 so as to accept 
_ (approximately 3,860" Kelvin) without noticeable heat. 

The “cold-mirror” rear reflecting surface 25 on the 
reflector 21 transmits yellow, red, and infrared light 
'througlrthe back of the re?ector 21, while re?ecting the 
desired light to give a properly color balanced light beam 
(approximately 3800° Kelvin) without noticeable heat. 
By way of one speci?c example of a lighting device 

constructed in accordance with the present invention 
‘which has been found to be eminently satisfactory in 
use, the re?ector 21 has been constructed so as to provide 
va rear reflecting surface 25 and a forward surface 26 
having substantially the shape of a portion of an elliptic 
paraboloid, as heretofore described, with the particular 

7 reflector 21 illustrated in FIGURES 8-10, inclusive, hav 
ing a horizontal width of 4.5 inches and a vertical height 
of 1.612 inches. 'A vertical plane perpendicular to the 
transverse center line of the re?ector 21 and in which the 
longitudinal center line of the re?ector 21 lies would 
intersect the rear re?ecting surface 25 along a vertically 
oriented curved line forming a portion of an ellipse hav 

' ing a major axis of 39.5 inches and lying along the optical 

60 

the light pattern may be considered as being concentrated . . 
at the outer focus of the re?ector 21 with the light pattern 

axis 27 of the re?ector 21, a minor axis of 16.256 inches, 
‘and a distance from the inner focus to the adjacent 
vertex of the vertically-oriented curved intersection line 
of 1.75 inches. A horizontal plane perpendicular to the 
longitudinal center line of the re?ector 21 and in which 
the transverse center line of the re?ector 21 lies would 
intersect the rear re?ecting surface 25 along a horizon 
tally-oriented curved line having a central curved seg 
ment provided with a radius of curvature of 6 inches 
measured from a point lying on a line bisecting the hori 
zontally-oriented curved intersection line, the latter bisect 
ing line corresponding to the optical axis 27 of the re?ec 
tor' 21, and side curved segments on opposite'sides of 
the central curved segment, each of which is provided 
with a radius of curvature of 3 inches measured from 
‘respective points disposed on opposite sides of the bisect 
ing line and offset 0.375 inch therefrom. The thickness 
of the glass comprising the re?ector 21 as measured along 
the transverse center line of the re?ector 21 is 0.282 
inch. At either the top or bottom edge of the re?ector 
21, the transverse curvature of the rear re?ecting surface 
25 lies along a substantially vertically-oriented curved 
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line having a central curved segment provided with a 
radius of curvature of 5.381 inches measured from a 
point lying on a line bisecting the substantially vertically 
oriented curved line, and side curved segments on oppo 
site sides of the central curved segment, each of which 
is provided with a radius of curvature of 2.781 inches 
measured from respective points disposed on opposite 
sides of the latter bisecting line and offset 0.363 inch 
therefrom. The thickness of the glass comprising the 
re?ector 21 as measured at either the top or bottom edge 
thereof is 0.27 inch. 
The light source for the re?ector 21 is a General Elec 

tric quartzline lamp bearing the designation 6.6 
A/T4Q/CL200W which comprises a tubular iodine-cycle 
quartzline lamp rated at 200 watts, 6.6 amps, 30.3 volts 
and operated at 23.0 volts, 6.0 amps, maximum. The 
rated life of this quartzline lamp at its operating voltage 
of 23.0 volts exceeds 1800 hours, and the quartzliue lamp 
possesses the properties of self-cleaning, inside and out, 
as earlier described, to maintain its lumen output through 
out its life. ' 

The transformer 15 steps down the voltage from an 
electrical outlet having the standard 110—l20 volt alternat 

_ ing current to approximately 23.0 volts and its voltage 
output is controlled by the switch 70 so as to adjust the 
voltage supplied to the quartzline lamp in order to vary 
light intensity emanating therefrom. The switch 70 is 
of a three-position type for adjusting the light intensity 
emanating from the quartzline lamp 22 and re?ected by 
the re?ector 21 to approximately 1,000, 1,500, and 2,000 
foot candles at 36 inches from the re?ector 21. The color 
of the light pattern produced by the lighting device is ap 
proximately 3800“ Kelvin, while the temperature of the 
light beam at 36 inches from the re?ector 21 does not 
exceed 6 degrees Fahrenheit in excess of the ambient tem 
perature. ' i 

The horizontally-oriented light pattern produced by this 
speci?c example of a lighting device in accordance with 
the present invention is in focus from 30 inches to 42 
inches away from the re?ector 21 and possesses a hori 
zontal width of approximately 15 inches and a vertical 
height of approximately 3.5 inches at a distance of about 
36 inches away from the re?ector 21. 
The lighting deviceas constructed in accordance with 

the foregoing example is extremely e?icient and povides 
increased illumination of the oral cavity of a person for 
facilitating dental and surgical procedures. It will be 
understood, however, that the foregoing example is given 
for illustrative purposes. 

In the drawings and speci?cation there has been set 
forth a preferred‘embodiment of the invention and, al 
though speci?c terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation, the scope of the invention being de?ned in 
the claims. 
We claim: 
1. A lighting device for illuminating the oral cavity of 

a person to facilitate dental and surgical procedures, said 
lighting device comprising: ' 

(a) a light source having a horizontally-oriented ?la 
ment for providing illumination when energized, 

(b) shield means disposed forwardly of said light 
source in covering relation to said horizontally 
oriented ?lament, 

(c) vertically-oriented re?ector means disposed be~ 
hind said light source and extending above and below 
said light source, and 

(d) said vertically-oriented re?ector means being sub 
stantially in the shape of a portion of an elliptic 
paraboloid having a vertical height greater than 
the horizontal width and presenting a concave sur 
face opposed to said horizontally-oriented ?lament 
and having an optical axis intersecting said hori 
zontally-oriented ?lament in perpendicular relation 
thereto to re?ect light emanating from the energized 

D 

10 

15 

20 

25 

30 

50 

55 

60' 

65 

70 

75 

10 
?lament of said light’source in a horizontally-oriented 
pattern for illumination of the oral cavity of a person. 

2. A lighting device for illuminating the oral cavity of 
a person to facilitate dental and surgical procedures, said 
lighting device comprising: 

(a) a light source having a horizontally-oriented ?la 
ment for providing illumination when energized, 

(b) shield means disposed forwardly of said light 
source in covering relation to said horizontally 
oriented ?lament, 

(c) vertically-oriented re?ector means disposed behind 
said light source and extending vertically above and 
below said light source, said vertically-oriented re?ec 
tor means having an optical axis extending outwardly 
thereof in perpendicular relationship to the transverse 
center-line of said vertically-oriented re?ector means, 

(d) said horizontally-oriented ?lament extending trans 
versely with respect to said vertically-oriented re 
?ector means in intersecting perpendicular relation 
to the optical axis thereof and in parallel spaced rela 
tion to the transverse center-line thereof, 

(e) said vertically-oriented re?ector means being sub 
stantially in the shape of a portion of an elliptic 
paraboloid having a vertical height greater than the 
‘horizontal width and with two spaced inner and outer 
foci along its optical axis and presenting a concave 
surface opposed to said hirozontally-oriented ?la 
ment, 

(f) the outer focus of said vertically-oriented re?ector 
means being located between the light source and the 
face of a person whose oral cavity is to be illuminated, 

(g) means for adjusting the position of said horizon 
tally-oriented ?lament in a direction along the op 
tical axis of said vertically-oriented re?ector means 
to dispose said ?lament at the inner focus of said 
vertically-oriented re?ector means, and 

(h) said vertically-oriented re?ector means re?ecting 
light emanating from the ?lament of said light source 
when energized in a horizontally-oriented pattern 
for illuminating the oral cavity of a person. 

3. A lighting device for illuminating the oral cavity 
of a person as set forth in claim 2, wherein 

(i) said ?lament is carried by said shield means, and 
(j) said adjusting means moving said shield means upon 

actuation thereof to effect adjustment of the position 
of said ?lament. 

4. A lighting device for illuminating the oral- cavity 
of a person to facilitate dental and surgical procedures, 

said lighting device comprising: 
(a) a horizontally extending elongated tubular bulb, 
(b) a horizontally-‘oriented ?lament disposed within 

said bulb, 
(c) means to. electrically energize said ?lament for il 

luminating said bulb to provide a light source, 
(d) shield means disposed forwardly of said bulb in 

covering relation thereto, 
(e) curved vertically-oriented re?ector means dis 
posed behind said bulb and extending vertically above 
‘and below said bulb, 

(f) said vertically-oriented re?ector means being sub 
stantially in the shape of a portion of an elliptic 
paraboloid having a vertical height greater than the 
horizontal width and presenting a concave surface 
opposed to said bulb which comprises a longitudinal 
curvature extending between the upper and lower 
ends of the re?ector means and a transverse curvature 
extending between the opposite sides of the re?ector 
means, said transverse curvature being of less depth 
than the depth of the longitudinal curvature, and 

(g) said vertically-oriented re?ector means having an 
optical axis intersecting said horizontally-oriented 
?lament in perpendicular relation thereto and re?ect 
ing light emanating from said bulb when illuminated 
by energization of said ?lament in a horizontally 
oriented pattern for illumination of the oral cavity of 
a person. 



5. A lighting device for illuminating the oral cavity of a 
person as set forth in claim 4, wherein 

(h) said vertically-oriented re?ector means extends 
about said bulb in an arc lying'in a range exceeding 
160° and up to and including approximately 240° of 

~ the circumference of said tubular bulb. 
6, A lighting device for illuminating the oral cavity of a 

person to facilitate dental and surgical procedures, ‘said 
lighting device comprising: 

(a) a horizontally extending elongated tubular bulb, 
(b) a horizontally-oriented ?lament disposed within 

said bulb, 
(0) means to electrically energize said ?lament for il 

luminating said ‘bulb to provide a light source, 
(d) a shield assembly disposed forwardly of said bulb 
comprising 

(1)"a body frontally covering the horizontal ex 
tent of said bulb, and 

(2) a pair of side de?ectors mounted on said body 
in spaced relationship, said side re?ectors extend 
ing laterally with respect to said body'and cover 
ing the opposite ends of-said bulb; 

(e) curved vertically-oriented re?ector means disposed 
behind said bulb and extending vertically above and 
below said bulb, 

(f) said vertically-oriented re?ector means being sub 
' stantially in the shape of a portion of an elliptic parab~ 
oloid presentinga concave surface opposed to said 
bulb which comprises a longitudinal‘curvature ex 
tending between the upper and lower ends of the re 
?ector means and a transverse curvature extending 
between the opposite sides of the re?ector means, 
said transverse curvature being of less depth than the 
depth of the longitudinal curvature, and ' 

(g) said vertically-oriented re?ector means having an 
optical axis intersecting said horizontally-oriented 
?lament in perpendicular relation thereto and re?ect 
ing light emanating from said bulb when illuminated 
by energization of said ?lament in a horizontally 
oriented pattern for illumination of the oral cavity of 
a person. 

7.,A lighting device for illuminating the oral cavity 
of a person to facilitate dental and surgical procedures, ' 

i said lighting device comprising: 
(a) a horizontally extending elongated tubular bulb of 

quartz ‘material, , 
(b) a horizontally-oriented ?lament having'a horizon 

tally extending series of coils, each coil in said series 
being de?ned by a helically extending series of coils, 
said ?lament being disposed within said quartz bulb, 

(c) a gaseous mixture including iodine gas ?lling said 
quartz bulb, 

(d) means to electrically energize said ?lament for il 
luminating said bulb to provide a light source, 

(e) shield means disposed forwardly of said quartz 
bulb in covering relation thereto, 

(f) curved vertically-oriented re?ector means ‘disposed 
behind said quartz bulb and extending vertically 
above and below said quartz bulb, and 1 

(g) said vertically-oriented re?ector means being sub 
stantially in the shape of a portion of an elliptic parab 

, oloid having a vertical height greater thanthe hori 
zontal width and presenting a concave surface op 
posed to said quartz bulb and having an optical axis 
intersecting said horizontally~oriented ?lament in per 
pendicular relation thereto to re?ect light emanating 
from said quartz bulb when illuminated by energiza 
tion of said ?lament in ‘a horizontally-oriented pattern 
for illumination of the oral cavity of a person. 

8.‘ A lighting device for illuminating the oral cavity of a 
person to, facilitate dental and surgical procedures, said 
‘lighting device comprising: 

(a) a light source having a horizontally-oriented ?la 
ment for providing illumination ‘when energized, 

(b) shield means disposed forwardlyv of said light 
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source in covering relation to said horizontally-orient 
ed ?lament, ' 

* (c) a composite re?ecting-retracting glass member dis 
posed behind said light source and having a vertical 
height greater than the horizontal width and extend 
ing vertically above and below said light source, 

(d) said glass member being vertically elongated and 
having longitudinal and transverse curvatures, 

‘(e) the longitudinal curvature having a depth greater 
than the depth of the transverse curvature, 

(f) said glass memberhaving a rear re?ecting surface 
' substantially‘in the shape of a portion of an elliptic 

paraboloid, ' 

(g) the front surface of said glass member being paral 
lel to the rear re?ecting surface thereof and being 
smooth throughout at least a major portion of its area, 

(h), said glass member having an optical axis on which 
lie spaced inner and outer foci, the inner focus being 
located substantially at said light source and the 
outer focus being located between the light source and 
the face of a person whose oral cavity is to be illumi 

' nated, ' 

(i) theoptical axisrof said glass member intersecting 
the horizontally-oriented ?lament of said light source 

. in perpendicular relation thereto, and 

the energized ?lament of said light source so that the 
beam of re?ected light from said glass member is 
spread horizontally to 'a' greater extent than its verti 
cal spread to produce a horizontally-oriented light 
pattern at the outer focus of said glass member for 
illumination of the oral cavity of the person. 

9. A lighting device for illuminating the oral cavity of 
a person to facilitate dental and surgical procedures, said 
lighting device comprising: i 

(a) a horizontally extending elongated tubular bulb of 
’ quartz material, ‘ , 

(b) a horizontally-oriented ?lament having a horizon 
tally, extending series of coils, each coil in said series 
being de?ned by a helically extending series of coils, 

’ said ?lament being disposed within said quartz bulb, 
'(c) a gaseous mixture including iodine gas ?lling said 

quartz bulb, 
, '(d) means to electrically energize'said ?lament for il 

luminating said bulb to provide a light source, 
(e) shield means disposed forwardly of said quartz 

bulb, in covering relation thereto, 
, (f) a composite,re?ecting-refracting glass member dis 

posed behind said quartz bulb and having a vertical 
height greater than the horizontal width and extend 
ing vertically above and below said quartz bulb, 

(g) said glass member being vertically elongated and 
, having longitudinal and transverse curvatures, 

(h) the longitudinal curvature having a depth greater 
than the depth of the transverse curvature, 

(i) said glass member havingja rear re?ecting surface 
substantially in the shape of a portion of an elliptic 
paraboloid, 

)(j) the front surface of said glass member being parallel 
to the rear re?ecting surface thereof and being 
smooth throughout at least a major portion of its 
area, 

(k) said glass member having an optical axis on which 
lie spaced inner and outer foci, the inner focus being 
located substantially at said quartz bulb and the outer 
focus being located between said quartz bulb and the 
face of a person whose oral cavity is to be illuminated, 

- 'i (l) the optical'axis of said glass member intersecting 
‘ the horizontally-oriented ?lament disposed within 
said quartz bulb and being in- perpendicular relation 
to said horizontally-oriented ?lament, ‘and 

(in) said glass member re?ecting light emanating from 
said quartz bulb when illuminated by energization of 
said ?lament so that the beam of re?ected light from 
said glass member is spread horizontally to a greater 

(j) said glass member re?ecting light emanating from’ 
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extent than its vertical spread to produce a horizon- 2,540,417 2/51 Bergmans et a1 _______ -_ 240—4‘l.l 
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