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The present invention relates to a flashlight with a cylindrical battery housing at the
end of which an electrically conductive contact surface is formed, an end cap, and a
contact spring with contact points which connects a pole of a battery mounted in the
battery housing to the contact surface of the battery housing.

A flashlight of this type is described, for example, in DE 20 2007 009 202.4. It has an
end cap, in which a pressure spring is arranged that consists of a single piece of
spring wire with a winding diameter that is different in some regions, a plurality of
windings being arranged radially next to one another at least partly. In other words, a
pressure spring is described that has two coaxially mounted part regions that are
each designed as helical springs. The end pieces of the contact springs, situated
partly radially next to each other, form the contact points, wherein one contact point
is connected to the pole of a battery and the other contact point is connected to a

contact surface of the battery housing.

This document already discloses that a plurality of contact points in a circuit of a
flashlight adversely affect the ability to use it because the electrical contacts do not
form an optimal electrical contact at contact points because of oxidation, dirt and
wear phenomena, with the result that solutions have been sought for reducing the
number of contact points. The flashlights described in DE 20 2007 009 272.4 have
end caps with a pressure spring which have just two contact points for an electrical
contact, namely between the battery pole and spring and between the spring and the
battery housing. It is not possible to reduce this number of contact points in a multi-
part disassemblable design. However, the proposed design has the disadvantage
that it is comparatively complicated to produce the required pressure spring, which,
on the one hand, entails relatively high costs and, on the other hand, requires
precision work when the pressure spring is being produced.

A further flashlight is disclosed in US 4,517,628 that builds a flashlight housing with a
contact spring arranged at the back end, which has a radial portion, that is a leaf
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spring and connectable with the conducting flashlight casing, what for a slide switch
is arranged.

Finally a flashlight according the preamble of claim 1 is disclosed in US 2,250,423 on
whose end side an end cap with an internal screw thread is screwed on a flashlight
housing with an external thread.

Finally in JPS56-105201U a flashlight with a contact spring within an end cap is

described on whose battery housing a sliding switch is arranged.

The object of the present invention is therefore to create a flashlight with an end cap,
which can be produced simply with the smallest possible number of required contact
points, as a result of which, on the one hand, production costs are reduced and, on

the other hand, a stable electrical contact is created.

This object is achieved by the flashlight as claimed in claim 1, wherein according to
the invention the contact points are arranged at opposite ends of the contact spring
and the end cap is designed as a switch and the end cap and the battery housing are
connected by a thread such that a contact is closed by screwing the end cap and
pushing the end cap using the play of the thread. In other words, a flashlight is
proposed that has a contact spring in its end cap, wherein the contact spring has
contact points, at two opposite ends, that can be connected, on the one hand, to the
pole of a battery and, on the other hand, to the contact surfaces of the battery
housing. The contact spring is hereby preferably designed as a helical or leaf spring,

but other types of contact spring can also be envisaged.

In principle, three different embodiments of the present invention are provided, which

are explained below and in the subclaims.

According to a first preferred embodiment, it is provided that the end cap has an
external thread and the battery housing has a corresponding internal thread, and that

the contact spring has, at its end, at least one radial part piece that engages in a
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recess of the end cap in such a way that the part piece is connected to the contact
surface of the battery housing in the assembled state. To do this, the part piece must
protrude from the recess by a certain amount so that the protruding part piece can be
pressed against the contact surfaces of the battery housing. In principle, the contact
surface can be arranged in the form of a ring or part-ring on the end side of the
battery housing. As an alternative, the contact surface can also be designed as a
base in the form of a ring or part-ring inside the battery housing. The recess is
preferably arranged between the thread of the end cap and a closing piece. At this

point, it is particularly simple to introduce the recess into the end cap through a bore.

According to an alternative embodiment of the present invention, it is provided that
the end cap has an internal thread and the battery housing a corresponding external
thread, and that the contact spring has, at its end, at least in a part region, a radius
that is so large that this part region is connected to the contact surface of the battery
housing in the installed state. To do this, the contact spring is preferably a helical
spring that is preferably designed with a frustoconical shape. The frustoconical
helical spring here preferably has at its end a part region with a radius that is so large
that this part region is connected to the contact surface of the battery housing in the
installed state. Put differently, the pointed end of the contact spring is connected to
the battery and the wider end is connected to the end cap or the contact surface, so
that a circular linear contact is formed. This embodiment can be configured
particularly readily as a switch because the contact can be closed by turning the end
cap owing to linear contact between the contact spring and battery housing. It is
moreover provided that the end cap can be screwed onto the battery housing to an
extent such that the contact is not yet closed, so that a contact can be closed using
the play in the thread, as a result of which this embodiment can also be designed as

a momentary-on button.

According to a further preferred embodiment of the present invention, it is provided
that the contact spring has a radial part piece that is connected in one or two pieces
to a clip, the contact being established by turning the end cap. Moreover, according

to a further embodiment, it is provided that there is a gap between the part region
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and the contact surface in the installed state, so that the contact is closed by pivoting
motion of the clip. The abovementioned advantages in terms of the design of the
switch result in both embodiments because here too the end cap can be turned to
such an extent that the contact can be closed either by a turning motion of the end

cap or by pressure using the play in the thread.

The clip is preferably arranged along the longitudinal axis on the battery housing.
This flashlight can be adjusted by turning the end cap in such a way that a contact is
closed by slight pressure on or pivoting of the clip and the contact is broken again by
pulling in the opposite direction. It is hereby even possible to adjust the flashlight in
such a way that the contact is broken when the flashlight is suspended from the clip
in a pocket, for example a breast pocket, and the circuit is closed as soon as the
flashlight is removed from the pocket.

Specific embodiments and further preferred developments of the present invention

are explained below with the aid of the drawings. It shows:

Figures 1a, b: each an exploded view of a flashlight,

Figures 2a,b,c: each an end cap with a helical screw,

Figure 3: a flashlight with a frustoconical contact spring,

Figures 4a,b: each an end cap with a spring having a widened part region,
Figures 5a, b: each a flashlight with a clip, and

Figures 6a, b, c:  a further embodiment of a flashlight with a clip that is connected
to a leaf spring.

An exploded view of a flashlight 1 with a lamp head 2, a battery housing 3, batteries

4, an end cap 5, and a contact spring 6 in the form of a helical spring is shown in
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each of Figures 1a and 1b. In such flashlights, the circuit is usually closed by the
battery housing 3, for which purpose the latter is made at least partially from a
conductive material. Aluminum is the preferred material, which can be treated with an
anodizing process to harden the surface. In such a case, the treated surface must,
however, be polished to create an electrical contact surface, the end side 7 of the
battery housing preferably being used for this so that it can be used as a contact
surface 8. To make contact between the battery and the battery housing, the contact
spring 6 is provided having at its end a radial part piece 9 that can be introduced into
a recess 10 in such a way that it projects from the recess 10 by a certain amount.
Figures 2a to ¢ each show a detailed view of an end cap 5 with a recess 10 and a
contact spring 6, Figure 2c showing the end cap 5 with an installed contact spring 6.
In order to close the electrical contact, the end cap 5 must be screwed, together with
the projecting radial part piece 9, so far into the battery housing that the radial part
piece 9 comes to bear against the contact surface 8. Particularly suited for such a
design is an end cap with an external thread 11 and a battery housing 3 with a
corresponding internal thread.

Figure 3 shows an alternative design in which a contact spring 6 is used that has a
wider radius at its end (arrow 30). As a result, a circular linear contact is created that
can be connected to an annular contact surface 8 on the battery housing. An end cap
5 with an internal thread and a battery housing 3 with an external thread are

preferably used for such a design.

Figures 4a and b show a detailed view of the end cap 5 with a contact spring 6, the

contact spring 6 having a wider radius at its end (arrow 30).

According to a further embodiment of the present invention, it is provided that the
radial part piece 9 is connected to a clip 51, there being a gap 52 between the part
piece 9 and the contact surface 8 in the installed state, such that the contact is
closed by a pivoting motion of the clip 51 (Figures 5a, b). The clip 51 is preferably
arranged on the longitudinal axis of the battery housing 3. This flashlight can be

adjusted by turning the end cap 5 such that a contact is closed by slight pressure or
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pivoting of the clip 51 in the direction of the arrow 53 (cf. Figure 5b) and the contact is

broken again by pulling in the opposite direction.

Figures 6a, b and ¢ show other embodiments of a flashlight, the contact spring 6 here
5 being designed as a leaf spring 61. In addition, the leaf spring 61 is also integrally
connected to a clip 51. In the assembled state (Figure 6¢), an electrical contact 62 to
a battery 4 is provided at the end of the leaf spring 61. Another electrical contact 63
is arranged on the radial part piece 9 that merges integrally into the clip 51. The
contact 63 can also be closed by turning the end cap 5 or by applying slight pressure

10 to the latter, wherein the end cap must be screwed on correspondingly far to do this.
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Patentkrav

1. Lommelygte med et cylinderformet batterihus (3) pd hvis ene ende der er
udformet en stremforende kontaktflade (8), en endekappe (5) samt en
kontaktfjeder (6) med kontaktpunkter, som forbinder en pol pa et i batterihuset
(3) anbragt batteri (4) med kontaktfladen (8) pé batterihuset (3), idet
kontaktpunkterne er placeret i over for hinanden liggende ender pé
kontaktfjederen, kendetegnet ved, at endekappen (5) er udformet som afbryder,
idet endekappen (5) og batterihuset (3) er forbundet ved hjelp af et gevind,
sdledes at kontakten kan sluttes ved at dreje endekappen (5) og ved at trykke pé
endekappen (5) under udnyttelse af gevindspillet.

2. Lommelygte ifelge krav 1, kendetegnet ved, at kontaktfjederen er en
skruefjeder eller en bladfjeder.

3. Lommelygte ifolge krav 1 eller 2, kendetegnet ved, at endekappen (5) har et
udvendigt gevind (11), og batterihuset (3) har et korresponderende indvendigt
gevind, og at kontaktfjederen (6) pd endesiden har i det mindste et radialt
delstykke (9), som griber ind 1 en fordybning (10) p& endekappen (5) séledes, at
delstykket (9) i samlet stand er forbundet med kontaktfladen (8) pa

batterihuset (3).

4. Lommelygte ifelge et af kravene 1 til 3, kendetegnet ved, at fordybningen
(10) er placeret mellem det udvendige gevind (11) pa endekappen (5) og et
afslutningsstykke (12).

5. Lommelygte ifolge et af kravene 1 eller 2, kendetegnet ved, at endekappen (5)
har et indvendigt gevind, og batterihuset (3) har et korresponderende udvendigt
gevind, og at kontaktfjederen (6) pa endesiden i det mindste 1 et delomréde har
en sa stor radius, at dette delomrade i samlet stand er forbundet med
kontaktfladen (8) pa batterihuset (3).

6. Lommelygte ifolge et af kravene 1 eller 5, kendetegnet ved, at kontaktfjederen
(6) er en skruefjeder, som fortrinsvis er udformet som en trunkeret kegleform.

7. Lommelygte ifolge et af kravene 1, 5 eller 6, kendetegnet ved, at den som
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trunkeret kegleform udformede skruefjeder pa endesiden har et delomrédde med
en sa stor radius, at dette delomrade 1 samlet stand er forbundet med
kontaktfladen (8) pé batterihuset (3).

8. Lommelygte ifelge krav 1, kendetegnet ved, at kontaktfjederen har et radialt
delstykke, som er forbundet 1 et eller to stykker med en clips, idet kontakten
sluttes ved at dreje endekappen.

9. Lommelygte ifolge krav 1 eller 2, kendetegnet ved, at der mellem delstykket
(9) og kontaktfladen (8) 1 samlet stand er et hul (52), séledes at kontakten lukkes
ved en svingbeveagelse af clipsen (51).

10. Lommelygte ifolge et af kravene 1, 8 eller 9, kendetegnet ved, at clipsen (51)
er placeret lengdeaksialt pd batterihuset (3).
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