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matic lens at the other end of the housing having an
axis the extension of which falls on the center of the
mirror, and a fiber optic light carrying cable for pro-
jecting a beam of light from the top of the housing onto
the center of the mirror for bending the light beam 90°
to strike the concave surface of the achromatic lens.

7 Claims, 5 Drawing Figures
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1
SURGICAL HEADLIGHT

The present invention relates to surgical headlights
adapted to be worn upon the head of the user and par-
ticularly suited for use by surgeons.

It is known that surgical headlights may include an
annular headband which surrounds the forehead and
rear portion of the head of the user. The harness may
be padded and is easily adjusted to fit the contour of
any size head. A light projecting element is usually at-
tached to the front of the headband and a light carrier
cable attached to the light projecting element. Prob-
lems with known types of surgical headlights involve
shadows caused by the light beam which is projected
into the operative area, and the light projecting ele-
ment itself. Size and weight and ease of adjustment are
important aspects in the design of such headlights.

An object of the present invention is to enable the
light projecting focussing element to be frictionally
supported from the headband at such distance there-
from and in such manner that the light beam always co-
incides with the visual axis of the eye and prevents
shadows in the operative area.

Another object is to provide a novel bracket con-
struction for supporting the light projecting element
with respect to the headband such that the axis of the
light beam from the focussing element is in the piane
formed by the two visual axes of the eyes of the user as
they converge upon the target or operatarea being illu-
minated.

A further object is to provide a novel, compact light
projecting element which. is of light weight and espe-
cially suitable for attachment to the harness of a surgi-
cal headlight.

One important advantage of the novel construction
of the surgical headlight of the present invention is the
elimination of light shadows in the operative area.

A more detailed description of the invention follows
in conjunction with a drawing, wherein:

FIG. 1 is a perspective view of the headlight of the in-
vention;

FIG. 2 is.a fragmentary view of the headlight which
highlights the details of the bracket and the manner in
which it is supported by the headband and the manner
in which the bracket supports the llght projecting fo-
cussing element;

FIG. 3 is a view similar to that of FIG. 2 but from a
different angle,

FIG. 4 is a horizontal sectional view of the llght pro-
jecting focussing element; and

FIG. § shows a modification of the bracket of the in-
vention.

Throughout the figures of the drawing like parts are
represented by like reference numerals, and equivalent
parts have prime designations.

The surgical headlight of the invention comprises a
head harness having an adjustable annular type head-
band 12, a steel bracket construction attached to the
headband by flanges 32, as shown in the FIGS. 1 to 3
embodiment, a light projecting focussing element 24
pivotally supported by the bracket, and a fxber optic
cable 22.

The annular headband 12, generally dlsposed hori-
zontally, is made of a synthetic light-weight plastic ma-
terial integral with an upper band member of the same
material composed of two parts 14a and i4b. The inte-
rior of the front part of the headband 12 between parts
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14a and 14b is provided with a soft foam-like absorbent
material cemented thereto. The rear part of the head-
band 12 is split into two band members 162 and 165
which fit into a hollow arcuate-shaped plastic member
20. Member 20 is provided in its interior with teeth
adapted to mesh with a pinion rotating by means of an
externally positioned knob 18 for increasing or de-
creasing the effective periphery of the front and rear
band members of the headband in order to adjust the
size of the headband to the head of the wearer. A head-
band of this deign is known in the art and no claim is
made to it per se.

The upper band member is made of two overlapping
parts 14a and 145 with slot constructions 15 in band
member 14a engageable with the free end of band
member 14a. Part 14b is provided with spaced holes
into any one of which a plastic pin on part 14a may be
inserted to enable adjustment of the overall size of the
upper member to fit the head of the wearer. An upper
band member of this construction is known in the art
and no claim is made to it per se. A flexible pile mem-
ber 13 of a type commercially sold under the trade-
mark “Velcro” and consisting of similar though differ-
ent length piles are brought into operative engagement
by pressure exerted on the upper pile, whereby the
hooks of one member engage the pile of the other and
are conventionally separated by merely pulling the
same apart. The ‘“Velcro” piles serve to hold the fiber
optic light carrying cable 22 in the proper position on
the surgical headlight harness.

The bracket for supporting the light projecting focus-
sing element is comprised of a pair of metal spaced-
apart vertical arms 28,28 bent at their upper ends to
form flanges 32,32 which are attached by screws 31 to
the annular headband 12. A curved metal band 30 lo-
cated about two-thirds of the distance down the arms
28 from the upper ends of the arms and integral with
the arms 28 rigidly holds the arms in their spaced rela-
tion to each other. The metal bracket may be made
from dull nickel-plated spring steel. The lower ends 28a
and 28b of the arms 28,28 are slightly forced apart to
accommodate the light focussing element 24 to which
the arms are secured by screws 34,34 located on oppo-
site sides of the light focussing element. In one embodi-
ment of the surgical head-light constiucted and tested
with the bracket of FIGS. 1-3, the distance between the
interior adjacent surfaces of arms 28,28 at the upper
ends was 1.065 inches while the distance between the
interior adjacent surfaces of the arms at their lower
ends was 1.090 inches. This larger distance corre-
sponds to the exterior diameter of the light projecting
focussing element 24. Stated in other words, the out-
side diameter of the focussing element is larger than the
inside distance between the arms at their upper ends.
In practice, the light. projecting focussing element is
force-fit into the spring steel arms 28,28, thereby pro-
ducing a tension or inward force between the lower end
portions of the arms for frictionally holding the focus-
sing element in place. The screws 34,34 act as pivot
points on which the element 24 may swivel in a vertical
direction or arc only and also assure attachment of the
focussing element to the arms. There is no need for
other movement of the light focussing element 24
which is thus securely held in coaxial alignment with
the visual axes of the eyes.

The effective length of the bracket, particularly the
arms 28,28 and its design is such that the light from the
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light projecting focussing element is in the same plane
as the visual axis of the eye, thereby assuring the ab-
sence of shadows in the operative area on which the
light beam falls.

The light projecting focussing element 24 is highly
efficient and more compact than known optical sys-
tems used with surgical headlights, and is shown in de-
tail in the horizontal cross-sectional view of FIG. 4. Ele-
ment 24 includes a housing 36 of light-weight alumi-
num which is a section of a cylinder having at one end
an achromatic lens 20 and at its other end a polished
45° angle mirror 44 so arranged that the axis extension
of the lens 20 falls on the center of the mirror. The ex-
ternal surface of the mirror is covered with an opaque
plastic substance 46. The aluminum housing 36 is pro-
vided with two oppositely disposed holes 48 for accom-
modating the screws 34,34. The top portion of the
housing 36 is provided with a tubular opening 38 whose
axis falls on the center of the mirror 44, whereby light
rays entering the tubular opening 38 impinge on the
mirror and are bent 90° as to cause the beam to strike
the lens 20 on its axis.

The achromatic lens 20 consists of individual con-
cave and convex lenses suitably joined together and
held in place on the shoulder 42 at one end of the hous-
ing, as shown. The convex surface faces outwards while
the concave surface faces inwards. The light rays from
the mirror 44 strike the concave surface of the lens 20
and are projected out from the convex surface. The
precise distances between parts of the light projecting
focussing element for a highly compact, light-weight,
efficient system, as constructed in one embodiment of
the invention are indicated on FIG. 4. The convex sur-
face of the lens 20 extends outside the end of the hous-
ing about 0.217 inches.

A fiber optics light cable or carrier 22 of a type
known is suitably connected in any desired manner, as
by friction locks, to the tubular opening 38 for intro-
ducing an intense beam of light into the interior of the
housing 36 of the light projecting focussing element so
as to cause the light rays to fall on the center of the mir-
ror 44. In this way, the brilliant, cool white light passing
through lens 20 may penetrate even the deepest surgi-
cal cavity and bathe the operative site with a high level
of illumination.

FIG. 5 is a modification of the bracket of FIGS. 1 to
3. Whereas the bracket of FIGS. 1 to 3 may be made
of spring steel cut from a sheet of metal and then suit-
ably bent, or cast, the bracket of FIG. § is cast as a sin-
gle integral element constituting a wider and larger
band 30’ and arms 28’,28' such that the distance be-
tween the lower ends 28’a and 28'b is slightly less than
the distance between the upper ends of the arms. The
housing 36 of the light focussing element 24 is then
force-fit between the lower ends 28'a,28'b so that the
arms 28’,28’ exert tension or inwardly directed pres-
sure upon the housing 36 of the focussing element. The
bracket is supported from the annular headband by
suitable screws 31. The holes 33 at the lower ends of
the arms accommodate the screws 34 in the manner
shown in FIGS. 2 and 3.

In summation, there is disclosed herein a novel surgi-
cal headlight which includes a novel bracket of such
design and dimensions as to assure an illuminating light
focussing beam whose axis is in the plane formed by the
visual axes of the eyes of the user, and a coperating
novel, compact, light weight, highly efficient light pro-
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Jjecting focussing element. No part of the headlight or
head harness extends appreciably beyond the tip of the
nose of the surgeon, thereby assuring the surgeon of
ample room for the movement of surgical instruments
without interference or contamination of the instru-
ments or the hands of the surgeon by contact with the
headlight. The coaxial design of the surgical headlight
of the invention eliminates light shadows in the opera-
tive or target area. From an inspection of FIGS. 1, 2
and 3 of the drawing, it will be seen that when the light
projecting element 24 is in the horizontal position that
end of the element 24 which is opposite the lens 20 is
almost on a straight vertical line or plane extending
down from the front of the annular band at the midway
portion between flanges 28,28, thereby assuring close
positioning of the light projecting element 24 to and
above the nose of the user. .

What is claimed is:

1. A surgical headlight comprising a headband
adapted for encircling the head of a user, a light pro-
Jecting focussing element, a bracket for supporting said
light projecting focussing element, said focussing ele-
ment including an opaque housing having two ends, a
45° angle mirror in the interior of and at one end of said
housing, an achromatic lens in the interior of and at the
other end of the housing so arranged that the extension
of its optic axis falls on the center of said mirror, said
housing having a top and a bottom and an opening in
the top for introducing into said housing relatively high
intensity cool light directly onto the center of said mir-
ror, said bracket comprising a pair of substantially
downwardly inclined spaced-apart arms attached at an
upper portion thereof to the headband in fixed, non-
moveable relation thereto and a band located between
said arms and integrally joining said arms together as a
single integral element, the distance between said arms
at the upper portion thereof being different from the
distance between said arms adjacent a lower portion
thereof, said arms frictionally supporting in force-fit re-
lation thereto said focussing element adjacent the
lower portion thereof and constituting the sole ele-
ments which support said housing therebetween, said
bracket being so dimensioned with the arms thereof so
downwardly inclined that said light projecting focus-
sing element is positioned immediately above and adja-
cent the nose of the user, said arms enabling pivotal
movement of said focussing element only in a vertical
arc for projecting its light along the visual axis of the
eye of the user.

2. A surgical headlight according to claim 1, wherein’
said bracket including the arms and band is metal, said
arms being flat and having flanges at the upper portion
integral therewith and at right angles thereto for attach-
ment to said headband, said housing being a section of
a cylinder the outside diameter of which is larger than
the inside distance between said arms near the upper
portion of said arms, such that the lower portion of said
arms exert an inward directed force or tension on said
housing, thereby frictionally holding said housing in
place, and screws in said arms on oppositely disposed
sides of said cylinder acting solely as pivot points for
said section .of cylinder.

3. A surgical headlight according to claim 2, wherein
said arms, band and flanges are made of spring steel,
and said housing is made of aluminum.

4. A surgical headlight adapted to be worn on the
head of a user, including a harness, a light projecting
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focussing element having a housing, a bracket for sup-
porting said light projecting focussing element, said
bracket comprising a pair of substantially downwardly
inclined spaced-apart arms attached at an upper por-
tion thereof to the headband in fixed, non-moveable
relation thereto and a band located between said arms
and integrally joining said arms together as a single in-
tegral element, the distance between said arms at the
upper portion thereof being different from the distance
between said arms adjacent a lower portion thereof,
said arms frictionally supporting in force-fit relation
thereto said focussing element adjacent the lower por-
tion thereof and constituting the sole elements which
support said housing therebetween, said bracket being
so dimensioned with the arms thereof so downwardly
inclined that said light projecting focussing element is
positioned immediately above and adjacent the nose of
the user, said arms enabling pivotal movement of said
focusing element only in a vertical arc for projecting its
light along the visual axis of the eye of the user.
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5. A surgical headlight according to claim 4, wherein
said bracket includes a metal band extending between
said arms, said bracket including said arms and band
being cast as a single integral element, said band being
located at the upper portion of said arms, the distance
between said arms at the upper portion thereof being
greater: than the distance between said arms at the
lower portion thereof. o

6. A surgical headlight according to claim 4, wherein
said bracket includes a curved metal band extending
between said arms and forming an integral part thereof,
said band being positioned intermediate the lower por-
tion of said arms.

7. A surgical headlight according to claim 4, wherein
the distance between said arms at one location thereof
is slightly smaller than the outside diameter of said
housing of said light projecting element, said light pro-
Jjecting element being force-fit between said arms at

said location.
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