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(54) Bezeichnung : OPERATIONSLEUCHTE MIT VERANDERBARER LICHTFELDGEOMETRIE

(57) Abstract: The invention relates to a surgical light (1), comprising a plurality

zueinander

bestrombar

sind,

of lights (2a, 2b) associated with a light group (5, 8), which lights (2a, 2b) each
produce a light beam (4) extending along a longitudinal axis (3) and are oriented
and are arranged in relation to each other in such a way that the longitudinal axes
(3) of the light beams (4) of the lights intersect in a common focal plane (6, 9),
wherein the lights (2a, 2b) of the light group (5, 8) can be supplied with current
independently of each other such that a light field geometry (18) produced by the
lights (2a, 2b) in an illumination plane (7, 17) arranged at a distance from the
focal plane (6, 9) can be adjusted.

(57) Zusammenfassung: Die Erfindung betrifft eine Operationsleuchte (1) mit
einer Vielzahl, einer Leuchtengruppe (5, 8) zugeordneten Leuchten (2a,2b),
welche Leuchten (2a, 2b) jeweils ein sich entlang einer Lingsachse (3)
erstreckendes Lichtstrahlbiindel (4) erzeugen sowie derart ausgerichtet und
angeordnet
Lichtstrahlbiindel (4) in einer gemeinsamen Fokusebene (6, 9) schneiden, wobei
die Leuchten (2a, 2b) der Leuchtengruppe (5, 8) unabhéngig voneinander
sodass
Lichtfeldgeometrie (18) in einer beabstandet zur Fokusebene (6, 9) angeordneten
Ausleuchtebene (7, 17) einstellbar ist.

sind, dass sich die L&ngsachsen (3) ihrer

eine durch die Leuchten (2a, 2b) erzeugte
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Surgical light having a variable light field geometry

The invention relates to a surgical light for illuminating a wound area, comprising a plurality of
lights associated with a light group which lights (in a state switched-on / supplied with current)
each produce a light beam extending along a longitudinal axis and are oriented and arranged
in relation to each other in such way that the longitudinal axes of the light beams of the lights

intersect in a common focal plane.

Any discussion of the prior art throughout the specification should in no way be considered as
an admission that such prior art is widely known or forms part of common general knowledge
in the field.

A generic state of the art is known, for example, from EP 2 136 128 A1 comprising a surgical
light comprising a light member having a central axis including at least two lamps having
bundled light beams. An axis of individual light beams is focused on a point on a central axis,
with a distance of the respective points from the light member in the direction of the central

axis being different.

It has turned out that the surgical lights known from the state of the art are still relatively difficult
to be adapted or cannot be adapted at all to the individual surgical areas especially with
respect to the illumination. Primarily an adaptation of the illumination to wound areas varying
during the operation is difficult to realize in this way. Since in the case of wound areas varying
in shape all lights of the respective group have to be lightened or shaded in the known
designs, it is a drawback that then the entire area in the illumination plane is evenly lightened
or shaded. This is undesired, however, especially when the wound area takes a shape
deviating from a circular formation and extends approximately in elongate shape. For in that
case also the skin areas laterally adjacent to the elongate wound area are excessively lighted
up, which may even result in blinding the operating surgeon, or the wound area is not

sufficiently highlighted, which renders the wound area to be difficult to discern.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

Advantageously, at least one embodiment of the present invention provides a surgical light
which is intended to enable the wound area to be evenly illuminated independently of the

shape of the respective wound area of the body being in surgery.
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According to the invention, the lights of the light group can be supplied with current (i.e.
electrically supplied / actuated) independently of each other so that a light field geometry
generated by the lights of the light group (i.e. by the light beams of the lights) can be adjusted

in an illumination plane arranged at a distance from the focal plane.

In accordance with the invention, this advantageously enables an individual geometrical
adjustment of the total light field produced which is produced by the light beams of the
individual lights (also referred to as single lights) of the light group. This allows the resulting
total light field to be adjusted in any way and “rotated” not only in circular shape but also in
further shapes such as an oval or elongate shape. Such total light field may even be “rotated”
by actuating individual lights of the light group about 360°, which allows to optimally adapt the

light field to the wound area.

Further advantageous embodiments are claimed in the claims and will be illustrated in the

following.

According to one aspect of the invention, there is provided a surgical light comprising a
plurality of lights associated with several light groups, wherein plural first lights are associated
with a first light group and plural second lights are associated with a second light group, and
wherein the lights of the same light group each produce a light beam extending along a
longitudinal axis and are oriented and arranged in relation to each other in such way that the
longitudinal axes of the light beams of the lights of this light group intersect in a common focal
plane, so that the longitudinal axes of light beams of the first lights intersect in a first common
focal plane and the longitudinal axes of light beams of the second lights intersect in a second
common focal plane arranged at a distance from the first focal plane, and wherein a control
unit is provided which is electrically connected to each first light of the first light group and to
each second light of the second light group in such a way that both the first lights of the first
light group and the second lights of the second light group can be supplied with current
independently of each other such that a light field geometry produced by the first and second
lights in an illumination plane arranged at a distance from the focal plane can be adjusted ,
and wherein the control unit is configured to actuate the first lights and the second
lights in at least a first control state by forming an elongate total light field.

Unless the context clearly requires otherwise, throughout the description and the claims, the

words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as

opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not
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limited to”.

It is of further advantage when plural first lights are associated with a first light group and plural
second lights are associated with a second light group, with the longitudinal axes of the light
beams of the first lights intersecting in a first common focal plane and the longitudinal axes of
the light beams of the second lights intersecting in a second common focal plane arranged at a
distance from the first focal plane. This helps to realize a reliable illumination in plural planes.
The first focal plane forms e.g. a (second) illumination plane of the second planes, while the

second focal plane forms a (first) illumination plane of the first lights.

It is advantageous in this context when both the (first) lights of the first light group and the
(second) lights of the second light group can be supplied with current / electrically actuated
independently of each other so that the light field geometry produced on the respective
illumination plane (first or second illumination plane) can be adjusted by the lights of each (first
or second) light group. Therefrom it is resulting that the light field geometries of the light groups

can be adapted even more individually.

It is of further advantage when the (first) lights of the first light group and/or the (second) lights
of the second light group are arranged in a common light receiving member. This helps to fix

the position of the individual lights of the different light groups relative to each other.

It is also useful when the lights associated with a light group (i.e. the (first) lights of the first
light group and/or the (second) lights of the second light group) each are formed of a
(preferably individually formed) light module comprising an LED. This helps to adjust the
respective total light field / the respective light field geometry in an especially simple manner,
with each light forming only one light spot (i.e. a substantially circular / oval partial light field)
which can be switched on and, resp., off. By activating plural lights arranged along a
longitudinal axis (of the same or a different light group) a chain of light spots arranged next to
each other or partly overlapping each other is resulting. In this way an especially individual

adjustment can be realized.

It is further advantageous when an independent (preferably adjustable) lens / optical lens
system is associated with each of the lights associated with a light group (i.e. with the (first)
lights of the first light group and/or the (second) lights of the second light group). The lens is
equally part of the light module of the light. This allows especially simple control of the

individual lights, wherein the focal width / focus of the lights can be individually adjusted.
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In this context, it is also useful when the lights associated with a light group (i.e. the (first) lights
of the first light group and/or the (second) lights of the second light group) can be adjusted
independently of each other as to their brightness / illuminance. This helps to realize an even

more individual adjustment of the resulting total light field.

Moreover, it is advantageous when at least several of the lights associated to the one light
group (i.e. several of the (first) lights of the first light group and/or several of the (second) lights
of the second light group) are different from each other by their luminous color. This allows to
adjust also the resulting total light field as to color by individually controlling / suppling current
to the lights.

In addition, it is also advantageous when the lights associated with one light group (i.e. the
(first) lights of the first light group and/or the (second) lights of the second light group) are
arranged next to each other in ring shape. Thus, all lights simply have to be arranged around
the central axis of the surgical light inclined at an equal angle with the central axis. This helps

to further facilitate the design.

In this context, it is especially useful, when the first lights associated with the first light group
are arranged to be spread along a first ring-shaped peripheral line (with respect to a central
axis of the surgical light) and the second lights associated with the second light group are
arranged to be spread along a second ring-shaped peripheral line (with respect to a central
line of the surgical light). This allows to form the total light field in as many different rotary

positions as possible.

When the first peripheral line is arranged inside the second peripheral line, the constructional

design of the surgical light is further facilitated.

When a (central) control unit that is electrically connected to each light associated with a light
group (i.e. to each (first) light of the first light group and/or to each (second) light of the second
light group) is provided in the surgical light, the light field geometries can be switched over by a

particularly direct connection.

Further it is advantageous when an operating unit is provided by means of which the light field

geometry is adjustable. This enables individual adjustment by the operating surgeon.

When the operating unit further includes a speech recognition unit, the total light field / the light

field geometry of the surgical light can be adjusted also individually directly without touching
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the operating unit. This helps to further improve hygiene.

In this context, it is of further advantage when the operating unit is connected to the control unit

by means of a wired or wireless data communication. This will further facilitate operation.

Hereinafter the invention shall be illustrated in detail by way of Figures, wherein:

Fig. 1 shows a schematic side view of a surgical light according to the invention in accordance
with an advantageous embodiment, wherein the light beams of two first lights associated with
a first light group are evident and especially the joint intersection thereof in the first focal plane
is emphasized, while all of the (second) lights associated with a second light group are

switched off,

Fig. 2 shows a schematic side view of the surgical light according to Fig. 1, wherein now all of
the first lights of the first light group are switched off, and instead two second lights of the
second light group are switched on, and in turn the common intersection of the light beams

thereof is evident in a second focal plane arranged at a distance from the first focal plane,

Fig. 3 shows a schematic side view of the surgical light according to Figures 1 and 2, wherein
now both two (first) lights of the first light group and two (second) lights of the second light
group are switched on and the overlapping partial light fields of the light beams of the lights in

the first focal plane are clearly visible,

Fig. 4 shows a schematic top view onto an illumination plane in which the lights of the first and
second light groups of the surgical light are controlled such that a resulting (total) light field is

resulting which extends substantially linearly and preferably along a horizontal axis,

Fig. 5 shows a top view onto the illumination plane according to claim 4, wherein now the lights
of the first and second light groups are controlled such that an elongate total light field “rotated”

by 45° as compared to Fig. 4 is resulting,

Fig. 6 shows a top view onto the illumination plane according to Fig. 4, wherein now the lights
of the first and second light groups are controlled so that a substantially H-shaped total light

field is resulting,

Fig. 7 shows a top view onto the illumination plane according to Fig. 4, wherein now the lights

of the first and second light groups are controlled such that a substantially cross-shaped total
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light field is resulting, and

Fig. 8 shows a top view onto the illumination plane according to Fig. 4, wherein now the lights
of the first and second light groups are controlled such that a substantially triangular total light

field is resulting.

The Figures are merely schematic and serve exclusively for the comprehension of the

invention. Like elements are provided with like reference numerals.

The surgical light 1 according to the invention is especially clearly evident in Fig. 1 initially in its
schematic design. The surgical light 1 in a usual way serves for illuminating / lighting an object,
such as a human being, present on a treatment table. The surgical light 1 therefore is designed

for illuminating an operating area, i.e. a wound area, on said object.

The surgical light 1 includes a plurality of individual lights 2. Each light consists of one single
light module which, as to material, is formed separately from the residual lights 2. The light
module in turn comprises an LED lamp / bulb / an LED light and a pertaining lens / optical lens
system. The lights 2 only include one LED at a time in their light module. Also, each light
module includes respective reflectors and, resp., devices for bundling the light emitted by the
LED which light exits the light module on the lens side in the form of a light beam 4. Thus, each
light 2 in a state switched-on / supplied with current forms a light beam 4 extending along a
longitudinal axis 3. In other words, each light 2 and, resp., each light module of the light 2

produces a light beam 4.

In Fig. 1, schematically two first lights 2a associated with a first light group 5 / lens group are
switched on. The first light group 5 in this configuration consists not only of two but of more
than two first lights 2a. In total, in the first light group 5 twelve first lights 2a are comprised. In
further configurations, the number of the first lights 2a of the first light group 5 is also more

than twelve or less than twelve, however.

The first lights 2a of the first light group 5 are arranged along a ring-shaped / circular ring-
shaped peripheral line hereinafter referred to as first peripheral line 10. The first peripheral line
10 is arranged centrically with respect to an imaginary central axis 11 of the surgical light 1.
During operation, the central axis 11 of the surgical light 1 forms the central axis 11 of a light
receiving member of the surgical light 1 not shown here in detail for the sake of clarity. The

light receiving member is the member on which the plurality of individual lights 2 is received /
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fastened. As a consequence, all of the lights 2 are fastened on said light receiving member.
Moreover, the central axis 11 also is the axis that is present in the center of the light receiving
member of the surgical light 1 and substantially extends along a handle of the surgical light 1
not described here in detail for the sake of clarity. In particular, the central axis 11 is the axis
along which a journal-shaped grip portion of the handle that can be touched by the operating

surgeon is extending.

Thus, the first lights 2a of the first light group 5 are arranged / stringed next to each other like a
chain in a peripheral direction with respect to the central axis 11. All of the first lights 2a are
aligned at an angle relative to the central axis 11 such that all of the longitudinal axes 3 thereof
(the longitudinal axes 3 are the axes along which the light beam 4 is extending) intersect in a
common intersection, here referred to as first intersection 12, that is present in a common first
focal plane 6. All of the longitudinal axes 3 of the first lights 2a therefore have the same angle
with the central axis 11. From the light module of the lights 2a the respective light beam 4
therefore extends always to the central axis 11 so that the common focus / intersection — first
intersection 12 — forms in the first focal plane 6. Since all first lights 2a of the first light group 5
intersect / overlap / cover each other in their switched-on state in said common first
intersection 12 provided in the first focal plane 6, they form a common first round focal light

field 13. The first focal light field 13 has a maximum first diameter of approx. 300 mm.

In Fig. 1, schematically two first lights 2a opposing each other relative to the central axis 11 are
switched on so that one of the first lights 2a produces a first light beam 4 extending along a
first longitudinal axis 3a and another first light 2a arranged to be offset by about 180° along the
first peripheral line 10 forms a second light beam 4b extending along a second longitudinal
axis 3b. Up to the first intersection 12 the two light beams 4a, 4b extend toward each other
and, from a side of the first focal plane 6 facing away from the surgical light 1, said two light
beams 4a and 4b then in turn extend away from each other, when viewed at the same angle
(relative to the angular amount) between the respective longitudinal axis 3a, 3b relative to the

central axis 11.

In a first illumination plane 7 arranged at a distance from the first focal plane 6, also simply
referred to as illumination plane, each of the light beams 4a and 4b of the two first lights 2a

forms / illuminates a partial light field 19.

As is evident in interaction with Fig. 2, apart from the first group / light group 5 of the first lights

2a a second light group 8 / lens group is provided which in turn includes a plurality of the lights
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2. The lights 2 referred to as second lights 2b of the second light group 8 have the same
design and function as the first lights 2a. Thus, also each of the second lights 2b includes a

light module comprising only one LED and one lens associated with said LED.

The second lights 2b of the second light group 8 are arranged radially outside the first lights 2a
of the first light group 5, when viewed relative to the central axis 11. The second lights 2b, too,
are arranged circularly next to each other on a peripheral line hereinafter referred to as second
peripheral line 14. Hence also the second lights 2b are arranged in the peripheral direction of
the central axis 11. Consequently, the second peripheral line 14 has a larger diameter than the

first peripheral line 10.

Also, in the second light group 8 in turn not only two (second) lights 2b but more than two
(second) lights 2b are used. In total, eighteen second lights 2b are contained in the second
light group 8 and are stringed to each other in chain structure along the circular second
peripheral line 14. However, in further configurations, also a different number of second lights
2b, such as more than eighteen or less than eighteen, is realized in the second light group 8.
In addition, it is outlined that each of the lights 2a and 2b of the two first and second light
groups 5 and 8 need not absolutely have a circular arrangement extending along a circular
peripheral line 10, 14. It is also imaginable to arrange the light groups 5, 8 in a different way

without deviating from the inventive idea.

Referring to Fig. 2, it is evident that all of the second lights 2b are in turn oriented toward the
central axis 11. All second lights 2b again enclose an angle with the central axis 11 with their
longitudinal axes 3 of the light beams 4. The longitudinal axes 3 of all second lights 2b take the

same angle with the central axis 11.

In Fig. 2, again two switched-on lights 2b are schematically evident which are substantially
opposed to each other by 180° relative to the second peripheral line 14. One of the two second
lights 2b produces a light beam 4 referred to as third light beam 4c that extends along the third
longitudinal axis 3c. The other of the two second lights 2b in turn produces, when being
switched on, a fourth light beam 4d extending along a fourth longitudinal axis 3d. The two
second lights 2b are adapted to each other so that their longitudinal axes 3c and, resp., 3d
intersect in a common focal point / intersection — hereinafter referred to as second intersection
15 -. Said second intersection 15 is located in a second focal plane 9 which is arranged at a
distance from the first focal plane 6. Furthermore, not only the longitudinal axes 3c, 3d of the

two second lights 2b switched on in Fig. 2 but all of the second lights 2b included in the second
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light group 8 intersect with their longitudinal axes 3 in said common second intersection 15 in

the second focal plane 9.

Each focal plane 6 and, resp., 9 in this configuration is a normal plane relative to the central
axis 11. In this embodiment, the second focal plane 9 forms the first illumination plane 7 of the
first light group 5. The first focal plane 6 in turn forms a (second) illumination plane 17 for the
second light group 8; therefore, the two light beams 4c, 4d of the two second lights 2b in this
second illumination plane 17 again form two partial light fields 19 arranged at a distance from
each other. Since all second lights 2a intersect / overlap / cover each other, when being
switched on, in said common second intersection 15, said lights form a common (second)
round focal light field 16 in the second focal plane 9. The second focal light field 16 has a
maximum second diameter of about 150 mm. In a second illumination plane 17 at a distance
from the second focal plane 9 which corresponds to the first focal plane 6 here, the two lights

2b thus form the round patrtial light fields 19 arranged at a distance from each other.

As is further evident, the first focal plane 6 is arranged more closely to the surgical light 1, i.e.
to the light receiving member of the surgical light 1, than the second focal plane 9, when
viewed along the central axis 11. Therefore, the first focal plane 6 has a smaller distance along
the central axis 11 relative to the surgical light 1 / the light receiving member than the second
focal plane 9. In an especially advantageous embodiment, the distance of the first focal plane
6 along the central axis 11 from the surgical light 1 / from the light receiving member amounts
to 1 m and the distance of the second focal plane 9 along the central axis 11 relative to the
surgical light 1 / to the light receiving member amounts to 1.20 m, especially preferred to 1.40

m.

For illustration purposes, in Fig. 3 the two first lights 2a switched on in Fig. 1 and the two
second lights 2b switched on in Fig. 2b are simultaneously actuated once again so that an
elongate total light field 20 is resulting especially in the first focal plane 6 corresponding to the
second illumination plane 17 but also in the second focal plane 9 corresponding to the first
illumination plane 7. Thus, the total light field 20 is formed, in response to the first and/or
second lights 2a, 2b supplied with current, in a particular light field array / light field geometry
18, with the light field geometry 18 (i.e. the geometry of the total light field 20) / the total light
field 20 resulting from the individual partial light fields 19 of the individual lights 2a, 2b.

According to the invention, the individual lights 2a and, resp., 2b of the first light group 5 and of

the second light group 8 can be supplied with current, i.e. electrically controlled / actuated,



2016305252 04 Aug 2021

10

independently of each other within the group as well as between the groups so that the
produced total light field 20 can be geometrically adjusted at will in the respective illumination
plane 7, 17, for example. In this context, adjustment of the geometry is understood to be both a
variation of the shape and, resp., the proportions of the total light field 20 (i.e. of the light field
geometry 18) and a variation of the orientation of the total light field 20 (i.e. of the light field
geometry 18) inside the illumination plane 7, 17. Different possible light field geometries 18 are

illustrated in Figures 4 to 8.

For controlling the individual lights 2, in the surgical light 1, viz. inside the light receiving
member, a central control unit not shown here in detail for reasons of clarity is provided which
is electrically connected to the (first) lights 2a of the first light group 5 and is electrically
connected to the (second) lights 2b of the second light group 8. The control unit is preferably
also equipped by means of plural luminance sensors which are arranged, for example, in the
light receiving member or in the handle device of the surgical light 1. The luminance sensors
detect the just actually realized luminance in a wound area and thus provide the control unit
with signals allowing to calculate whether the illumination of the wound area is possibly too
bright or too dark. Thus, the control unit may generate a control command that is transmitted to
the light groups 5, 8 and dims / switches off or lightens / switches on individual lights 2 or all
lights. Also, said luminance sensors in turn allow to draw a conclusion therefrom as to which
light field geometry 18, e.g. according to Figures 4 to 8, is most suited for the respective wound

area.

It is further pointed out that the lights 2a and, resp., 2b of the first light group 5 and/or of the
second light group 8 can be controlled / adjusted independently of each other as to brightness
/ illuminance. In addition, the lights 2a and, resp., 2b of the first light group 5 and/or of the
second light group 8 can be operated / switched on and off independently of each other. While,
e.g., a single one of the first lights 2a has a first brightness / illuminance, it is possible that a
second one of the first lights 2a has a different brightness / illuminance, e.g. a higher

brightness / illuminance.

Also, the lights 2a and, resp., 2b of the individual light groups 5 and, resp., 8 may differ from
each other or between the groups as to their luminous color. While e.g. some of the first lights
2a produce a bluish partial light field 19, the others of the first lights 2a produce an orange
partial light field 19.

In Figure 4, an exemplary first light field geometry 18 is shown in an illumination plane
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corresponding to the first illumination plane 7. Here the first lights 2a and the second lights 2b
(in a first control state of the control unit) are actuated so that three partial light fields 19 are
resulting, wherein at least the central partial light field 19 at the same time is the second focal
light field 16 (configured by the second lights 2b). The partially overlapping arrangement of the
partial light fields 19 results in an elongate total light field 20. The total light field 20 thus forms
an elongate first light field geometry 18.

In Fig. 5 illustrating a second light field geometry 18 in the first illumination plane 7, the first
lights 2a and the second lights 2b are actuated / supplied with current (in a second control
state of the control unit) so that three partial light fields 19 extend along an imaginary axis of
extension and thus in turn produce an elongate (second) light field geometry 18. However, first
lights 2a unlike those in Fig. 4 are switched on so that the second light field geometry 18 is

rotated relative to the first light field geometry of Fig. 4, viz. rotated anti-clockwise by about 45°.

In Fig. 6, apart from the first lights 2a and the second lights 2b (in a third control state of the
control unit) further lights 2 of other light groups are switched on, which other light groups are
not shown here in detail for reasons of clarity, but function as the first light group. In this way,
an H-shaped total light field 20 composed of seven partial light fields is produced. Thus, the
total light field 20 includes a H-shaped third light field geometry 18.

In Fig. 7 the first lights 2a and the second lights 2b are actuated / supplied with current (in a
fourth control state of the control unit) so that a cross-shaped fourth light field geometry 18 is

formed.

In Fig. 7 the first lights 2a and the second lights 2b are actuated / supplied with current (in a

fifth control state of the control unit) so that a triangular fifth light field geometry 18 is formed.

Furthermore, an operating unit is connected to the control unit. The operating unit serves for
adjusting a light field geometry 18 desired by the operating surgeon / the user. The operating
unit is connected to the control unit e.g. by means of a wired or wireless data communication,

possibly “Bluetooth” data communication / connected to transmit data.

In another configuration, the operating unit also comprises a speech recognition unit which
enables the light field geometry 19 to be adjustable via speech input. In addition, it is possible
to operate the operating unit via an “app” installed on a mobile equipment such as a

smartphone or a tablet PC and constituting a type of slide control by means of which the light
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geometry 18 can be adjusted.

In other words, the surgical light 1 according to the invention is equipped with a plurality of light
sources (LEDs (in other words: light diode / light-emitting diode) in lights 2 / light module of the
lights 2). Each light source 2 includes an optical system. The light sources 2 are LEDs. All light
sources 2 are oriented toward the main / central axis 11 of the surgical light 1. A part A of the
light sources (first lights 2a of the first light group 5) arranged in the center of the surgical light
1 bundle the light at a distance X of the surgical light 1 from the illuminated field, e.g. at a
distance of 1 m (in a first focal plane 6). A second part B of the light sources (second lights 2b
of the second light group 8) arranged around the first part 5 of the light sources 2a bundle the
light at a larger distance Y, e.g. at a distance of 1.4 m (in a second focal plane 9). That is to
say: Fig. 1: light from part A -> small light field at a distance of 1 m. Fig. 2: light from part B ->
small light field at a distance of 1.4 m. Fig. 3: light from part A + light from part B produce a
large light field at a distance of 1 m so that the light from part B is supplemented by the light
from part A. Equally, the depth illumination is improved in this way, as at the same time a type
of focal cascade forms by the production of a light field (focal light fields 13, 16) at the distance
Xandy.

This principle can be ideally extended by further light areas C and thus further light fields and
distances Z. The elongate / oval light field (total light field 20) is produced by controlling
individual light sources (first lights 2a) from the area A and of light sources from the area B
(second lights 2b) which are located in a longitudinal orientation. When each LED of the
surgical light 1 is individually controlled (matrix control), it is possible to vary the longitudinal
orientation and to rotate the elongate light field 20 in the grid of the LED array — Figs. 4 and 5.
Also further patterns according to Figs. 6 and 7 as well as eccentrically according to Fig. 8 are

possible.
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Reference numerals

surgical light

light

first light

second light

longitudinal axis

first longitudinal axis

second longitudinal axis

third longitudinal axis

fourth longitudinal axis

light beam

first light beam

second light beam

third light beam

fourth light beam

first light group

first focal plane

first illumination plane / illumination plane
second light group

second focal plane

first peripheral line

central axis

first intersection

first focal light field

second peripheral line

second intersection

second focal light field

second illumination plane

light field geometry / light field arrangement
partial light field
total light field
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Claims

1. A surgical light comprising a plurality of lights associated with several light groups,
wherein plural first lights are associated with a first light group and plural second lights are
associated with a second light group, and wherein the lights of the same light group each
produce a light beam extending along a longitudinal axis and are oriented and arranged in
relation to each other in such way that the longitudinal axes of the light beams of the lights of
this light group intersect in a common focal plane, so that the longitudinal axes of light beams
of the first lights intersect in a first common focal plane and the longitudinal axes of light beams
of the second lights intersect in a second common focal plane arranged at a distance from the
first focal plane, and wherein a control unit is provided which is electrically connected to each
first light of the first light group and to each second light of the second light group in such a
way that both the first lights of the first light group and the second lights of the second light
group can be supplied with current independently of each other such that a light field geometry
produced by the first and second lights in an illumination plane arranged at a distance from the
focal plane can be adjusted, and wherein the control unit is configured to actuate the first
lights and the second lights in at least a first control state by forming an elongate total

light field.

2. The surgical light according to claim 1, wherein the first lights of the first light group and

the second lights of the second light group are arranged in a common light receiving member.

3. The surgical light according to claim 1 or claim 2, wherein each of the first lights
associated with the first light group or each of the second lights associated with the second

light group is formed of a light module comprising an LED.

4. The surgical light according to any one of claims 1 to 3, wherein a respective separate
lens is associated to each of the first lights associated with the first light group or each of the

second lights associated with the second light group.

5. The surgical light according to any one of claims 1 to 4, wherein the first lights
associated with the first light group or the second lights associated with the second light group

can be adjusted independently of each other as to their illuminance.



2016305252 04 Aug 2021

15

6. The surgical light according to any one of claims 1 to 5, wherein at least several of the
first lights associated with the first light group or at least several of the second lights associated

with the second light group are different from each other by their luminous color.

7. The surgical light according to any one of claims 1 to 6, wherein the first lights
associated with the first light group or the second lights associated with the second light group

are arranged next to each other in ring shape.

8. The surgical light according to claim 7, wherein the first lights associated with the first
light group are arranged to be spread along a first ring-shaped peripheral line and the second
lights associated with the second light group are arranged to be spread along a second ring-

shaped peripheral line.

9. The surgical light according to claim 8, wherein the first peripheral line is arranged

inside the second peripheral line.

10. The surgical light according to any one of claims 1 to 9, wherein an operating unit is

provided by means of which the light field geometry can be adjusted.

11. The surgical light according to claim 10, wherein the operating unit includes a speech

recognition unit.

12. The surgical light according to claim 11, wherein the operating unit is connected to the

control unit by means of a wired or wireless data communication.
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