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(57) Abrége/Abstract:
A surgical light has a device for the variation of the light field and a device for the setting of the luminous flux, with additionally a
device being provided for the detection of a variation in the light field.
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5 Abstract

- A surgical light has a device for the variation of the light field and a device
for the setting of the luminous flux, with additionally a device being pro-

10 wvided {for the detection of a variation in the light field.
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A surgical hght

The present invention relates to a method for the control of the illumi-
nance of a surgical light as well as to a surgical light for the carrying out

of the method.

In modern surgical lights, the light field generated, i.e. the illuminated
area on the operating table, is adjustable by hand or by a motor since

different surgical openings have different sizes and depths which require

- light fields of different sizes. It is disadvantageous here that, on the

enlargement of the light field, the illuminance, 1.e. the ratio of the lumi-
nous flux incident perpendicularly and the size of the illuminated area,

falls, since the luminous flux is distributed over a larger area.

It is the object of the invention to provide a method for the control of the
illuminance of a surgical light as well as a surgical light for the carrying

out of the method with which an improved illumination can be achieved in

an operation.

This object is satisfied by the features of the independent claims and, in
accordance with claim 1, in particular by a method for the control of the
illuminance of a surgical light which has at least one lighting means. The
light field of the surgical light is variable in its size, with — in accordance
with the invention — a variation of the light field being detected. The lumi-

nous flux of the surgical light is varied as the light field varies by a control
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and/or regulating means such that the illuminance adopts a substantially

constant desired value.

In accordance with the invention, the desired illuminance can be selected
by the surgeon or also be pre-set. If the light field is varied, for example
enlarged, in an operatidn, this variation in the light field is detected by a
sensor and the luminous flux of the surgical light is increased by the

control and/or regulation means such that the illuminance at the Operat—-

ing location remains the same.

The operational comiort is increased by the method in accordance with the

mvention, on the one hand, since the illuminance does not have to be
manually re-adjusted when the light field is becomes larger. A substan-
tially improved illumination of the operating location is achieved, on the
other hand, since the surgeon always finds an unchanging illuminance —

irrespective of the size of the light field.

Advantageous embodiments of the invention are described in the descrip-

tion, in the drawings and in the dependent claims.

In accordance with a first advantageous embodiment of the method in

accordance with the invention, the luminous flux of the surgical light can
be selected to be lower than the maximum possible luminous flux and the
luminous flux can be increased as the light field becomes larger. In this
method variant, a luminous flux reserve is thus maintained which is used
when the light field becomes larger in order to achieve an illuminance
which remains the same. This method variant can be used particularly
advantageously with lighting means with which relatively high illuminance

values (for example, 180,000 Ix) can be achieved.
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In accordance with a further embodiment of the invention, at least one
component of the surgical light is moved mechanically for the variation of
the light field, with this movement being detected by a sensor whose
output signal 1s used as a control variable for the variation of the lumi-
nous flux of the surgical light. For the variation of the light field, the
lichting means can, for example, itself be adjustable via a motor or via a
turning of a handle of the surgical light. It is also possible to adjust parts
of a reflector provided in the surgical hight. In accordance with the mven-
tion, the sensor detects this adjustment movement so that the sensor

signal can be used to vary the luminous flux of the surgical light and

thereby to keep the illuminance constant.

It is in particular advantageous in the aforesaid variant for a knob or a

handle of the surgical light to rotated for the variation of the light field,

with this rotation being detected by the sensor. For example, the rotation

of the handle, which simultaneously brings about an adjustment of the
lighting means, can be detected via a potentiometer or an encoding disk,

whereby a control signal is received in a simple manner.

In accordance with a further variant of the method, the desired value 'of
the illuminance can be manually varied from a first value to a second
value, for example when the surgeon wants brighter or less bright light. In
this case, in the method in accordance with the invention, the luminous
flux can be varied by the control and/or regulation means such that the
illuminance adopts the second desired value. It is ensured in this manner
that a matching of the illluminance admittedly takes place on a variation of
the light field, but that the illuminance can also be directly manually

varied.
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In accordance with a further advantageous embodiment of the method 1n
accordance with the invention, the luminous flux of the lighting means 1s

kept constant and a variation in the luminous flux of the surgical light is

achieved by mechanical and/or optical means.

The variant of the method is in particular suitable for lighting means in
which an electrical dimming results in a relatively strong variation of the
color temperature and/or of the color rendering properties, which 1s ex-
tremely unwanted for the illumination of the operating location. In accor-
dance with the invention, in this variant of the method, the electrical
power of the lighting means can be kept constant, since the variation in
the luminous flux of the surgical light does not take place electrically, but
by mechanical or optical means. Such mechanical and/or optical means
can be mechanical diaphragms or optical filters which are moved me-
chanically into br in the beam path in order to bring about a reduction or
an enlargement in the luminous flux discharged from the surgical light.
For example, the luminous flux can be controlled by a partly light trans-
mitting element such that the illuminance is the same with any light field
variation. Lamellas arranged in cylinder form and which are arranged
around the lighting means and can be pivoted together are suitable as the
partly light transmitting element. There i1s also the possibility of pushing a
partly hight transmitting cylinder axially over the lighting means. A further
possibility lies in dimming the luminous flux of the lighting means by a
partly light transmitting diaphragm which can be arranged, for example,
behind the light transmitting light masking disk. Disks with multiple
perforations, which are arranged rotatably on top of one another, whereby
light discharge areas of different size result, are, for example, suitable as
diaphragms. Equally partly light transmitting lamella disks arranged at
this position can also be provided. Generally, metal sheets with cut-outs,

neutral color filter lenses, printed lenses or light filters which variable
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transmission, for example, liquid filters, can be used for the lamellas, the

cylinder or the diaphragms.

In hghting means in which an electrical dimming does not influence the
color temperature and/or the color rendering properties, or only influ-
ences them slightly, the luminous flux of the surgical light can also be

varied in that the current and/or voltage of the lighting means is varied.

In accordance with a further advantageous embodiment of the invention,
the illuminance is reduced after exceeding a pre-set light field size in
accordance with a characteristic curve in dependence on the light field
size. This procedure 1s based on the recognition that in practice large
operating fields are frequently relatively shallow and do not have such a
depth as small and medium sized operating fields. Such large area Opera‘t-
ing fields of shallow depth are as a rule only illuminated with approxi-
mately 50% of the maximum illuminance, since there are here no losses
due to the geometrical shape, for example, the wound passage. It is thus
not necessary in this variant of the method for the surgeon to reduce the

illuminance manually after a certain light field size has been exceeded.

In accordance with a further advantageous embodiment of the method in
accordance with the invention, a small light field size, or the smallest light
field size, 1s set automatically, i.e. by a motor means, by the control
and/or regulation means on the switching on of the surgical light and
after each repositioning of the surgical light. This procedure facilitates the
adjustfnent of the surgical light since, on a {irst switching on and on a
repositioning, a small light field size is always automatically set, whereby
a precise positioning of the surgical light is facilitated. At the same time, a

maximum permitted illuminance (e.g. 160,000 Ix) can automatically be
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set. Starting from this small light field, the surgeon can subsequently set

the light field size he desires.

The object initially named 1s furthermore satisfied by a surgical light in
accordance with the independent apparatus claim which comprises at
least one lighting means, a device for the variation of the light field size
and a device for the adjustment of the luminous flux of the surgical light.
In accordance with the invention, a device for the detection of a variation
in the light field and a control and/or regulation means are provided
which automatically varies the luminous flux of the surgical light in de-

pendence on the variation in the light field.

The further dependent claims relating to the surgical light produce the

advantages already described above.

The present invention will be described purely by way of example with

reference to advantageous embodiments and to the enclosed drawings.

There are shown:

Fig. 1 a schematic representation of a light field produced by a

surgical light and having a diameter D;

Fig. 2 a-possible characteristic curve for the setting of the illumi-

nance E in dependence on the light field diameter D;

Fig.3 a cross-sectional view through an embodiment of a surgical

hight in accordance with the invention; and

Fig. 4 a cross-sectional view through a further embodiment of a

surgical light in accordance with the invention.
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Fig. 1 schematically shows the light field produced by a surgical hight, with
the surgical light comprising a housing 10 in which a reflector 20 1s ar-

 ranged. A lighting means 18 is located at the center of the housing 10 and

5 produces a luminous flux which is diverted by the reflector 20 and de-
flected in the direction of an operating location. The light rays pass
through a protective disk 12 and form a light field in the region of the
operating location which does not necessarily have to be circular and
which has a diameter D, with the light field diameter being relatively
10 constant over an axial region of approximately 50 cm in the region of the

operating location due to the special configuration of the surgical light.

A variation in the light field diameter D can take place in that the lighting
means 18 is moved axially in the direction of the double arrow, whereby

15 the light cone produced is varied. The movement of the lighting means 18
can take place, for example, by rotating a handle 14 attached to the lower
side of the surgical light, with this rotational movement being able to be
converted mechanically or electrically into an axial movement of the hght-

ing means 18. The possibility also exists of driving the lighting means 18
20 by a motor. '

Fig. 3 shows a surgical light in accordance with the invention, with the
same reference numerals being used as in Fig. 1 for the same compo-

nents.

25
In the surgical light shown in Fig. 3, the lighting means 18 is axially ad-
justable via a rotation of the handle 14 in the direction of the double arrow
via a drive 16, whereby the diameter, or the outer contour, of the light
field can be varied. A rotation of the handle 14 is detected by a sensor 15,

30 whereby a variation in the light field can be detected.
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For the adjustment of the luminous flux of the surgical light, a mechani-
cally adjustable diaphragm means is provided in the form of lamellas 22
arranged in cylinder shape next to one énother. The longitudinal axis of
each lamella 22 extends parallel to the longitudinal axis of the lighting

means 18, with the cylinder and the lighting means extending coaxially to

one \another.

Every single lamella 22 can be pivoted about its longitudinal axis, with a
lower part 24 and an upper part 26 beiilg provided for the support of the
lamellas. In the region of the upper part 26, a cam guide is provided which
cooperates with every single lamella 22 such that a common displacement

of all lamellas can take place by a drive 28 provided in the region of the

upper part 26.

In the position shown 1n Fig. 1, all lamellas are positioned in the periph-
eral direction, i.e. the individual lamellas substantially form the shape ot a
cylinder. By actuating the drive 28, the lamellas are pivoted about their
Jongitudinal axes such that the light emitted by the lighting means 18 can
impact on the reflector 20 and, from there, can pass through the protec-

tive disk 12.

For the automatic variation of the luminous flux of the surgical light in
dependence on the variation in the light field, a control and/or regulation
means 30 (hereinafter: control) i1s provided which controls the drive 28 in
dependence on the output signal of the sensor 15. The control 30 is de-
signed here such that, on an enlargement of the light field by manual or
motorized rotation of the handle 14, the lamellas 22 are opened such that
the luminous flux of the surgical light is correspondingly increased in

order to achieve a substantially constant value of the illuminance.
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Fig. 4 shows a further embodiment of a surgical light, with the same

reference numerals being used for the same components.

In the embodiment shown in Fig. 4, an at least partly transparent cylinder
32 is provided in the region of the operating field as a diaphragm means
for the variation of the illuminance, said cylinder 32 having a pre-
determined transmittance, for example of 50%. The cylinder 32 1s ar-
ranged coaxially to the longitudinal axis of the lighting means 18 and is
movable axially along the double arrow show in the direction of the longi-

tudinal axis of the lighting means 18.

The cylinder 32 is arranged on a holder 34 which is axially movable via a
spindle drive 36. The cylinder 32 is moved in the direction of the arrow by
actuation of the spindle drive 36 such that the cylinder 32 can cover the
lighting means 18 with different widths in the axial direction. The cylinder
32 can, for example, be moved completely out of the beam path such that
no dimming effect is given In the position shown in Fig. 4, the complete
dimming effect is achieved. This amounts, for example, to 30% to 70% in

dependence on the transmittance of the cylinder.

The highting means 18 is also movable in this embodiment, and indeed
with the aid of a drive 16 in the direction of the double arrow shown. In
this embodiment, the drive 16 has an electric motor such that a remote
controlled variation of the light field is also possible. At the same time, the
light field can also be varied by rotating the handle 14. The rotation of the
handle 14 is detected by the sensor 15, which controls the drive 16 corre-
spondingly. At the same time, the output signal of the sensor 15 is trans-
mitted to the control 30 which in turn controls the spindle drive 36 in the

aforesaid manner.
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Fig. 2 shows a characteristic curve stored in the control 30 which controls
the illuminance E in dependence on the diameter D of the light field. As
can be seen, with a light field diameter up to approximately 225 mm, a
constant 1llluminance is set, whereas, with a light field diameter from

approximately 225 mm, the illuminance is increasingly reduced.

The aforesaid lighting means 18 can either be a halogen lamp or also a
discharge lamp. In this connection, discharge lamps have the advantage
that very high illuminance values in the order of magnitude of 180,000 Ix
are possible with relatively small electrical powers, for example in the
order of magnitude of 70 W. The disadvantage present in such discharge
lamps of the variation of the color temperature on electrical dimming is
compensated in accordarnce with the invention in that mechanical or

optical means are provided for the dimming.

In accordance with a further embodiment (not shown), the control 30 is
designed such that it initially controls the drive 36 on the switching on of
the surgical light such that the smallest possible light field is set. In addi-
tion, the control 30 can be connected to sensors (not shown) which detect
a movement of the surgical light, for example using braking devices or
capacitive sensors. The control 30 can be made here such that, after or
during a movement of the surgical light, the smallest possible light field,
which can have an extent, for example, of approximately 150 mm, 1s set

automatically with the aid of the drive 36.

The sensor for the detection of the variation of the light field can also be
made as an optical sensor which, for example, determines the variation in
the luminance in the region of the operating area directly or by reflection.

A feedback with a dimming device of the light can also take place such
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that it can be distinguished whether the luminous flux or the size of the

light field 1s varied.



10

15

20

10
12
14
15
16
18
20
22
24
26
28
30
32
34
36

Reference numeral list

CA 02419092 2003-02-18

light member
protetive disk
handle
SENSsor

drive

hghting means
reflector
lamellas
lower part
upper part
drive

control
cylinder
holder

drive

light field diameter
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Claims

1. A method for the control of the illuminance of a surgical light
comprising at least one lighting means, with the size of the light
field of the surgical light being variable, in which method a varia-
tion of the light field is detected and the luminous flux of the sur-
gical light is varied by a control and/or regulation means as the
light field varies such that the illuminance adopts a substantially

constant desired value.

2. A method 1n accordance with claim 1, characterized in that the
luminous flux of the surgical light 1s selected to be smaller with a
small light field than the maximum possible luminous flux; and
in that the luminous flux is increased as the light field becomes

larger.

3. A method 1n accordance with claim 1, characterized in that at
least one component of the surgical light is moved mechanically
for the variation of the light field; and in that this movement is de-
tected by a sensor whose output signal is used as a control vari-

able for the variation of the luminous flux.
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A method 1n accordance with claim 3, characterized in that a

handle of the surgical light is rotated for the variation of the light

field; and in that this rotation is detected by the sensor.

A method in accordance with claim 1, characterized in that, after
a manual variation of the desired value of the illuminance from a
first value to a second value, the luminous flux is varied by the

control and/or regulation means such that the illuminance

adopts the second desired value.

A method in accordance with claim 1, characterized in that the
luminous flux of the lighting means is kept constant and a varia-

tion in the luminous flux of the surgical light takes place by me-

chanical and/or optical means.

A method in accordance with claim 1, characterized in that the
luminous {lux of the surgical light is varied in that the current

and/or voltage of the lighting means are varied.

A method in accordance with claim 1, characterized in that the
illuminance 1is reduced in accordance with a pre-determined

characteristic curve in dependence on the size of the light field af-

ter exceeding a pre-determined light field size.

A method in accordance with claim 1, characterized in that a
reduced light field size, in particular the smallest possible light

field size, is set automatically by the control and/or regulation
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means on the switching on of, and in particular on every reposi-

tioning of the surgical light.

A surgical light, in particular for the carrying out of a method in

accordance with claim 1, comprising
at least one lighting means (18);

a device (14, 16) for the variation of the size of the light field; and
a device (28) for the setting of the luminous flux of the surgical
light,

characterized by

a device (15) for the detection of a variation in the light field; and
a control and/or regulation means (30) for the automatic varia-

tion of the luminous flux of the surgical light in dependence on

the variation in the light field.

A surgical light in accordance with claim 10, characterized in that

a sensor (15) 1s provided which detects the movement of at least

- one component of the surgical light for the variation of the light

field, with the output of the sensor being in communication with

the control and/or regulation means (30).

A surgical light in accordance with claim 10, characterized in that
mechanical and/or optical means (22 — 26; 32 — 34) are provided

for the variation of the luminous flux of the surgical light.

A surgical light in accordance with claim 10, characterized in that

a characteristic curve is stored in the control and/or regulation

means (30) which pre-sets a reduction in the illuminance in de-
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pendence on the light field size after the exceeding of a pre-

determined light field size.

14. A surgical light in accordance with claim 10, characterized in that
a device (16) 1s provided for the motorized setting of the light field
size which is coupled to a device for the detection of a movement

of the surgical light.
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