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DOOR LI FTER Techni cal Background The invention concerns a devi ceg ot
~opening or lifting a door that hangs down by a hinge.with a horizontal

swi vel axis, conprising an el bow | ever mechanismwith two jointly connected
| egs, of which one is formed by a rotatable | ever el enent for contacting

t he door, and a guide |ever on which gri pi the spring el enment for operating
the el bow | ever nmechanism State of the Art Fum ture systems are
structured in a way so that they can_be adaIpted to the nost varied

requi renents (spatial, user techni calPOOK pboard el enents, for

exanpl e, shopécﬂnnﬁmawuadof bei ng rmunt ed accord| ng to need, not only at
a reduced to nedi um hel ght but also at a great height, wherein each one
of t he cupboard doors shoul d be confortable to operate. Swi vel doors are

advant ageousaj?qn&%ﬁ 0] Gevidadbe cﬁ,&ﬁng&thﬁdig DU Bt hASAENANSy £ 8k With a

accessi bl e ere these doors are rotatabl y hung on_the swivel axis of the
upper edge dforizoralehvivebatis, cohprisingan efoawileust mpdbamem edhave josmly copercirddeesirings

‘essentially V? +e3§|} )4,,&%%,&91{,:}]1@ ercfcmgﬁz&cpﬁac%\q@mgdw 4n 2 BR8P o ARkch

lifter is ins 0 ensur e one hand, the do6r can be opened
wi t hout greagnpeiﬁcaptms_aﬂ&ngmfbrbbe&atﬂt;,hmrelhetddvermed@atnmr emain in the open
position w thout the user's help.

State of the Art

Furniture systems are structured in a way so that they can be adapted to the most varied requirements
(spatial, user technical, etc.). Cupboard elements, for example, should be capable of being mounted
according to need, not only at a reduced to medium height but also at a great height, wherein each
one of the cupboard doors should be comfortable to operate. Swivel doors are advantageous to keep
elements that are set in higher locations easily accessible, where these doors are rotatably hung on
the swivel axis of the upper edge of the element. That is, in the closed condition, the door hangs
essentially vertically down so that it must be swung up to open. A door lifter is installed to ensure
that, on the one hand, the door can be opened without great effort and, on the other hand, it can

remain in the open position without the user’s help.

Door lifters can be obtained in the market, which operate by means of a gas pressure cylinder. The
limited maximum pull-out speed is characteristic of these cylinders. Also, even in the case of
carelessness, the danger of injury during mounting or use is negligible. This is an advantage with

respect to a steel spring, which has no inherent movement attenuation.

Shear elements and hinges operated or supported by springs are known in great numbers. However,
they are not constructed for doors that hang by a top hinge and which are to be swivelled from an

essentially vertical position to an essentially horizontal position.

From a purely technical point of view, the gas pressure cylinder, however, is inferior to a steel
spring. Not only is the average service life of a gas pressure cylinder somewhat shorter than that of

a steel spring, but it is also more expensive to discard.
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rotatable around a fixed nmechanical axis, but it is displaced in space and

rotat ed by mewgekanistfamnsatypical 84V apgle formeximuggforcs gansfen(domapre 3yithi fegexagple, Figat
runs nore or Si. *Rome M &lnstruction, the spring element (21) also grips onto the angle lever (43). A
disadvantage of this known mechanism consists in that it is relatively small and correspondingly

sensitive to disturbances. The force development also does not correspond to the modern comfort

requircments.

DE-0S 2,106,614 shows an elbow lever hinge, wherein the arm that supports the door has on its rear
end a column guide (32) with a shorter and a longer curve path (33, 34). A spring-supported arm
(Nis displaceably installed in the longitudinal column (32). When opening or closing the trap door,
the spring-supported arm (7) jumps from one column section into the other. It is obvious that the

back and forth jumping generates an uncomfortable unstable force development.

Another spring-attenuated hinge is known from, for example, DE 1,584,178. A curve surface (11)
is provided herein, which is formed on one of the two elbow levers in the area of the elbow lever (9)
and which rolls off on the guide bolts (12, 13). In the closed position (Fig. 1 of DE 1,584,178, not
Fig. 2 as is cited erroneously on paragraph 2, page 4), the spring (4) is tensed and blocked by means
of the guide bolts (12, I13). In the open position (Fig. 2, not Fig. 1 as cited erroneously in paragraph
2, page 4), the elbow lever is extended, whereby the pressure spring is again blocked by a bolt (12,
16). The joint mechanism forms a jointed square precisely defined by the axes 8,9, 17, and 3
(compare with Fig. 2). The door lies horizontally on the container to be closed when in the closed
condition and stands up vertically when open. The elbow joint (5/10}) is extended when the door is
apen (that is, at its dead point). The maximum force transfer of the elbow lever is reached at an
approximate 45° position of the door. This mechanism is not suitable for guiding a door of the kind

described above.



al ongsi de both short swivel arns is provided for bal ancing the novenent and
.grips directly onto the end of the angle |ever (43) that supports the door.
| f the door hangs down, the el bow | ever nmechanismfornms a typical 90 angle
for maxi mum force transfer (conpare with, for exanple, Fig. 5). In the
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the invention, the construction of the door lifter is distinguished by an elbow lever mechanism,
which is in the region of the dead point when the door is closed and at its maximum force transfer
when the door is open. A spring (for example, a spiral spring) is provided as a drive or force

element.

The elbow lever ensures a measured transfer of the spring force. When the door is closed, the spring
is tensed, but the elbow lever located at or near the dead point prevents that the force can lead to an
extension. When opening the door, the elbow lever comes after a short movement out of its dead
point and effects a greater torque with an increasing opening angle. The lever conditions can be set
in this way to ensure that the torque exerted by the door lifter is only slightly greater than the
counteracting torque of the door. In the course of a 90° swivel movement, the door can

consequently not be accelerated (even if left to itself) to a high speed.



3 The hinge according to DE-PS 1,584,178-is a further enbodi nent of the
shi nge described in the earlier patent DE-PS 1,035,011 (conpare with page 1,
paragraph 1, of DE-PS 1,584,178). DE-PS 1, 035,011 describes a hinge for a
freezer or the like. The basic function 4s simlar to the one in DE
1,584,178. Contrary to the later application, in the earlier patent
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and at its maxi numforce transfer when the door is open. A spring (for
exanple, a spiral spring) is provided as a drive or force el enent.

The second leg of the elbow lever can be attached by the joints with its free (rear) end to a one-arm

guide lever. That is, a joint square is formed, which has a corner that can fold inward (in the area

of the dead point of the elbow lever).

The pressure spring that operates the elbow lever mechanism (compressed spiral spring) attaches to
the guide lever according to a particularly preferred embodiment. It is, however, also feasible to
provide a spring that grips onto another area of the elbow lever mechanism. It could attach

particularly directly onto the second leg or be arranged in an extension of the same.

It is advantageous if the elbow lever mechanism and the pressure spring are installed in a narrow flat
square frame. This frame is formed, for example, by two punched plates, which are connected to
each other by means of gap elements. The frame is preferably shaped symmetrically. The door lifter
arrangement is then sides-dependent; that is, it can be mounted either on the right or left side of the

door.

The movable parts of the mechanism can, of course, be installed on a frame that is open to only one
side or directly on the wall element. The device does not need to be constructed completely
symmetrically. The construction is preferably selected in such a way that it is independent of the

side at least from the operational point of view.



The el bow | ever ensures a nmeasured transfer ofthe spring force. VWen the
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formed, whi gh, hdableicestioner that can fold inward (in the area

A stop should also ensure that the door takes on a defined position when it is closed. This stop is
preferably also formed on the frame of the door lifter and grips, for example, onto a second leg of
the elbow lever. Another possibility consists in that, for example, a lifting limit is provided at the

spiral spring.

The door lifter according to the invention is particularly suitable for cupboard elements that are
placed at a higher location. The door, for example, is hung by a separate swivel bearing and is
opened by the door lifter. The swivel axis of the door will not coincide with the rotation point of the
lever that makes pressure on the door in the normal case, but will have a certain eccentricity with
respect to the lever rotation point. A slide contact, for example, can be provided between door lifter

and door so that this eccentricity of the opening and closing movements is not impaired.

According to a particularly preferred embodiment, the door lifter (and therefore the rotation point
of the operating lever in question) is fixed, and the swivel axis of the door instead is displaceable.
During opening, the bearing of the door is displaced up to a required point. The swivel bearing of
the door is displaceably installed on a horizontally displaceable slide, so that the whole door can be

folded down into the cupboard element (or a correspondingly provided shaft) after opening.
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shortly before reaching the horizontally projecting position. In this slightly folded-down position,

the door is secured better against an undesirable overrotation ("crash protection™).

From the following detailed description and the totality of the claims result further advantageous

embodiments and feature combinations of the invention.
Brief Description of the Drawings
The drawings are used to illustrate the embodiments, wherein:

Fig. 1 shows a schematic perspective 'represcntation of a door lifter according to the

invention;
Figs.2a, b show a door lifter according to Fig. 1 seen from the side and from below; and
Figs.3a,b  show the door lifter mounted in a cupboard element in the open or closed position.

All the figures are basically provided with the same numerals for the same elements.
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cupboard el enen or a correspondi ngly provided shaft) after opening.
door), the long leg 3.1 of the operating lever 3 projects horizontally forward into an extension of the
upper edge of the frame (side parts 1, 2). A coupling piece 20 is attached at its end. The short leg

3.2 forms an angle of approximately less than 90° with the long leg. According to Fig. 1, it projects

downward in the open position. Its length corresponds approximately to the height of the frame.

Two strip-shaped flat elements 5.1, 5.2 arc attached at the joints by their first ends with an axis 6 at
the end of the short leg 3.2. The flat elements 5.1, 5.2 are attached at the joints to a bent arm 9 of
a guide lever 8 at the other end with the aid of another axis 7. The L-shaped guide lever 8 is installed
at the end of its long leg in the axis 10 so that it can be swivelled at the side parts 1, 2.

A forked head 13 of a rod 12 grips onto the elbow of the L-shaped guide lever 8. The connection
between the forked head 13 and the guide lever 8 is shaped as a joint (axis 11). The rod 12 is
displaceably arranged with its rear end in a tube 14. The tube 14 itself can be attached to the axis
15 in a swivel manner. A spiral spring 21 is located on the rod 12, which pushes the forked head 13

(and therefore the rod 12) forward, that is. out of the tube 14.
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of the side parts 1, 2 are arranged corresponding stop elements (not shown). In the open position of

the door lifter, the so-called stop elements ensure that the operating lever 3 takes on a defined

position.

Both side parts 1, 2 are not only connected by means of the axes 4, 10, 15, but also by means of the
gap holders I8, 19. There is a connection between the side parts 1, 2 at [east at three of the corners

of the frame,

Fig. 2b clearly shows the symmetric construction according to the invention with respect to the
center plane of the frame (that is, the geometric plane that runs parallel to the flat side parts 1,2 and
which stands in the center of the same). The mutual gap of the side parts 1, 2 is selected as small
as possible. The named gap corresponds to the sum of the thickness of the following elements:
operating lever 3, flat elements 5.1 and 5.2, stop elements 16.1 an 16.2 {sic].

Figs. 3a and 3b show the door lifter of Fig. 1 as mounted, for example, in a cupboard element. The
front side part 2 is left out again to expose the view of the elbow lever mechanism.

A door 22 is hung by a hinge 23 by means of a horizontally running rotation axis. The rotation axis
stands vertical to the drawing plane in the representation according to Figs. 3a, b. The door 22 can
be swivelled from a vertically hanging position (Fig. 3b) into a horizontally projecting position (Fig.
3a). In this example, the plate-shaped door 22 is connected to the upper edge 22.1 by a hinge 23.



Fig 1 shows a schenmatic perspective representation of a door lifter
.according to the I nventi on; Figs. 2a, b show a door

lifter according to Fig. 1 seen fromthe side and from bel ow, and Fi gs.
3a, b show the door lifter nounted in & cupboard elenent in the open or
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A coupling piece 26 is arranged on the inside of the door 22, which can grip into the coupling piece

20 of the door lifter.

The operation of the door lifter 30 shall be described in the following.

In the open position according to Fig. 3a, the door 22 can be folded down into the cupboard element
in the direction of the arrow 29 (that is, into the intermediate space between the track 25 and the door
lifter 30 that extends toward the rear parallel to the track 25). When folding down, the coupling
pieces 20 and 26 are released from each other. The door 22 is supported by the door lifter and slides
thereby with its inner side toward the coupling piece 20. The sliding friction is considerably small,
so that the door 22 can be folded down without a particular effort.

In the horizontal position according to Fig. 3a, the door 22 is held by means of the operating lever
3, which is pushed by means of the spiral spring 21 into the open position. The rod 12 and the flat
elements 5.1, 5.2 (Figs. 3a, b only show flat element 5.1) are therefore on a straight line. This line
is parallel to an imaginary connecting line between the axes 4 and 10. The elbow lever, which is
formed on the one hand by the flat g:lements 5.1, 5.2 and, on the other hand by the leg 3.2, is located

at a position of maximum force transfer.

To close the door 22, the user pushes downward, whereby the door swivels around the hinge 23 in
the direction of the arrow 21. The movement forced by the user rotates the operating lever 3 around

the axis 4. The flat elements 5.1, 5.2 and the rod 12 are correspondingly pushed in the direction of



which are renoved (for exanple,.punched) out of areas that are not rel evant
_to the stability. The height, for exanple, anmounts to approximately 1/5 to
1/6 of the |ength. An axis 4 is arranged on the front end of the franme
(in Fig. 1 in the front upper corner), wi ch on the one hand connects
toget her both side parts 1, 2 at a desited di stance and, on the other hand,
bears an L- shipegitodiesdakis tgthe eae rTh spikat spring 2d owhich hdldsehe weighteof tirodniot 22is
(that is, horlzontall proj ecting open door), the long leg 3.1 of the
operating | &FBreompEssed-act s horizontal ly forward into an extension ofthe
upper edge of the franme (side parts 1, 2) A coupling piece 20 |s attached

at its end. The short Ieg32forms ana e of a t el an
90[ err] thlfWWWQPé@ng%ﬂﬁl?F@eFﬂ‘s %thet“ﬁ)&’ﬂ?%]'eé d @ t he

open posi ti rz@mt@ws%a@tn ledmpresst ethhwtalﬁ Odpplibe
frane. T\/\goesntdrll‘%hhﬁa ed ?Hgt el ement s 1, 5. Zgarnééatst(ig’ched at rtcheppj oints
by their fi pstheeln@tsn\bvmvfﬁ%memtk‘teh%dweéf Thigdeceepgsof thedoregcaprespands

ui o | over "G E oA iR i f b Te R oo e e e

gui de | ever @3j &divﬂﬁélﬁdldc&dseamﬁlhedeemdsu@‘openmg langhey Asg comseqdweceaﬁtesxsmh%dhtt hat

t
i peont o SraSsiam R s opie  BBEL Pt wan e A RIS bndito Riin e (88
the forked h@sftadBe fidtell Bethguheidol ki thie t&demysmpvmoaadaxqapemm dlaned position.

The rod 12 is displaceably arranged with its rear end in a tube 14. The
tube 14 itself can be attached to the axis 15 in a swvel manner. A spiral
spring 21 igd g %ﬁo@@ tRcIbRE pBﬁﬁ'onlﬁhe‘MHoﬁﬂonﬂﬂ(é&ﬁ (ith B8 Kﬁﬁ” thedbowt fevéraoel

therefore the ro forward, that is. out of thetube
particularly the flat elements 5.1, 5.2) lies (or lie) on the stop elements 16 1, 16.2. The joint is

located at the dead point, which has as a consequence that the pressure of the spiral spring 21 does '
no longer push the door to the outside, but pulls the same into the closed position. In this
connection, it must be taken into consideration that the pulling shut of the door 22 is made possible
by means of the coupling pieces 20 and 26. The same are shaped in such a manner that the door 22

and the operating lever 3 remain firmly coupled during the swivel movement.

The dead point is intersected, for example, by an opening angle of 5° to 10°, that is, by an angle
wherein the torque caused by the weight of the door itself is relatively small. It must be noted,

however, that the door already effects a minimum torque on the lever mechanism at dead point and

that the force development of the spring that sets in is stopped in this way.

As can be see in Fig. 3b, the flat elements 5.1, 5.2 lie when the door lever is closed essentially
parallel to the guide lever 8. The rod 12 and the guide lever 8 form an angle of approximately 180°.
An imaginary extension of the rod 12 goes essentially through the axis 4. The axis 10 lies slightly
over an imaginary connection line between the axis 11 and the axis 4. If the triangle formed by the

axes 4, 7, and 6 is observed and compared to the one formed by the axes 10, 11, and 15, it can be



8 Two stop elenents 16.1, 16.2 extend between the axes 4 and -1Q. They can

.be, for exanple, plastic strip-shaped parts. O her stop elenents are
formed at the flat elenments 5.1, 5.2. Fig. | shows a cam 17 that serves as
stop elenent in a manner still to be desgribed. A second simlar camis

formed at the flat elenent 5.2. Said stop el enents are provided on the
out er si des esfablished thhtadbeyakeatirecitdtoward eadh ohef. thh afther veqrdspin thd veiamgyle 4/26 cthe aandrng

the side parts 1, .2.0f th at, elenments). At . rr espondi oi.n he
nner o1 do. ciPepsis e bess Ay 7 P0Gt TR e Spior e SRR B BRI Lo Bt <
(not shown) . Albfig this liagein theaariglei0/1011 55 thecot®ed (1 1) dpposite thd Hokomigide 2041 £ & 16da2A

el enents ensure t,haé2 the operati | ever 3 takes on a defined position.
Both side pafftieside C‘%@cﬁlﬁ"g]ﬁﬁﬁ?ﬁqconnect ed by neans of the axes 4, 10, 15,
but al so by neans ofthe gap holders 18, 19. There is a connection between
the side parts 1, 2 at least at three of the corners of the frane. Fi g.

2b cl early sHswdvantage of thixeansteuctiomistthay ae separatecdeniod mygt hecprovided; tnhelditheydooni t h
respect to tl&e&&?ﬁﬁ& lf@x@@o@he&&?liﬁ&%ne (that is, the geonetric plane that
to the e :

runs paralle at si parts 2 and which stands in the center of
the sane). The nutual gap of the side parts 1, 2 is selected as small as

possi bl e. The _ naged corresponds to.th m of hi.ckness of fthe

Pol Tovi ng ol B oRcengil g sien P B8 ihel e it T PRt 512 o o 05 By i e

i| ement s 1666”?931&61;1)2511[1?1'*3@[@exanlﬁl@groﬁalé)&ﬂ)fhaﬁﬂleﬁbpb_ﬁ]téé’?b@@@énﬂ_hﬁ ﬁie@ﬂaﬁﬁlzd.:! g.
as nounte for exanple, in cupboard. el ement. The front side part S

left out agaididonal i eap bouecy et b LL i AReh Rsison pisn depr Bfferis treaer (for

example approx. 10%) than the opposite gap between the axes 4 and 10.

The coupling pieces 20, 26, for example, can be pushed one into the other in the direction of the

arrow 29 according to the groove-spring principle (that is, parallel to the door).

Another characteristic of the embodiment shown consists in that the door 22 is already slightly
folded in when it reaches the open position. That is, the axis of the hinge 23 is no longer in the same
place with an open door 22 as with a closed door 22. Instead, it is displaced to the rear in the
direction of the arrow 29. This has the advantage that the hinge 23 is secured against overrotating
("crash protection"). The door 22 stands at the edge tube 27 and therefore cannot be swivelled up
passed the horizontal position. The resulting blocking is more reliable the farther the contact point
is between the door 22 and the frame tube 27 of the axis of the hinge 23.

The pushing back of the door 22 is connected with the fact that, on the one hand, there is a gap
between the axis 4 of the operating lever 3 and the axis of the hinge 23 and, on the other hand, the
coupling pieces 20, 26 are shaped in such a way that the door 22, when swiveling, cannot be pushed
passed a certain position determined by the geometry of the closed door 22.



A door 22 is hung by a hinge 23 by neans of a horizontally running rotation
:axis. The rotation axis stands vertical to the drawing plane in the
representation according to Figs. 3a, b. The door 22 can be swivelled from
a vertically hanging position (Fig. 3b)ignto a horizontally projecting
position (Fig. 3a). In this exanple, the plate-shaped door 22 is connected
t 0 t he upperHewfpeth dodt 2Byande pulted outdBthe folded-down position is not determined by the front end

9 The hinge 23 .sits,on. li.de 2 ich,can be displaced into, jhe cupboard
el enent al orR§S4°% ?é‘éﬁg§ 2? 8%&[’6&"3?41&%%8"5?11?&” et °c°t°f’§ﬁ‘gé’f°°fﬁ ‘§}° 9.

The track 2%oufling@ied®zh iopusheds OAB iLthé ddob22 i Swiviitddbws ffa\desmihed dAglesaH®slide M
as an attacgrent ffgr t he dgor,l,i ter 30. Figs. 3a, b allude to a frane tube
27, whi ch i 4Pathe fFynt siqp (od g el enent and which forns the upper edge of

t he cupboard opening. (O her not represented frame tubes delimt the nanmed

opening at the remaining three edges). A coupling gi ece 26 is arranged on
the inside ofheinvepfinsis mbrallymptdimited fo ripeflepbodimepto Sem¢ yagiatiorepossibibitiestwill he
door lifter. : in&f&%‘i’eﬁ%ﬁ?&itﬁﬁoﬁgwﬁ e door lifter 30 shall be described in

the follow n € open position according to Fig. 3a, the door 22 can
be fol ded down into the cupboard elenent in the direction of the arrow 29

(that is, into the.internediate ce,between.the. tyrack .25 and th 00

i frer 30« nE Rt e oSt SRAICATHAe PRI RN in e b isfia BT Sy Sovity

f ol di ng dowrondcoed eunmperating lever of the door lifter. The swivel axis of the door is then the axis of the
operating lever. It can also be based upon a fixed hinge that is independent from the door lifter,
whereby the contact location can be displaced between the operating lever and the door.

The elbow lever can be built in such a manner that it can be located exactly at the dead point in the
closed position. However, it is in no way excluded that the dead point cannot even be reached. That
is, the spring will be able to exert a constant opening pressure on the door. A rest fastener can be
provided on the cupboard element to be able to hold the door nonetheless in the closed position.

The selection of the lever conditions is determined according to the individual case in dependence
upon the weight of the door and the geometric guidelines.

The exemplary embodiment shows a construction characterized by a reduced construction height.
For other applications it may be desirable, among other things, to provide a door lifter with areduced
depth. It is easily distinguishable that the shown construction can be turned by almost 90° into a
vertical position, whereby the operating lever, for example, must be structured in a different way.
A single-arm lever can be provided, instead of the L-shaped lever (that is, the leg 3.2 serves at the

same time as contact element to the door).



pi eces. 20 and 26 are rel eased fromeach other. The door 22 is supported by
. the door lifter and slides thereby with its inner side toward the coupling
pi ece 20. The sliding friction is considerably small, so that the door 22
can be fol ded down without a particular,effort. In the horizont al
position according to Fig. 3a, the door 22 is held by neans of the

oper ati ng | gueswidel a¥ibbfthe ddor Rus hothebigsafibeieprovided Meheypperaligesyittienigoddafi Tho
t he open position, The rod 12 and the Iatﬁﬁlenents 5.1, 5.2 (Figs. 3a, b

only show fpgqrcgqmﬁv{ntegipgje%ngwmﬁim QEPHRE st raight line. This line is
parallel to an ineginary connecting Iine between the axes 4 and 10 The

el bow | ever, which is forned on the one hand§$¥ the flat elenents 1, 5.2

and, on t he The lnventionsan beyusedeveryathers wher it is|sgyght todbriag aoprdEqm a ¥ertigal hﬂ%sw&mm
force transf ﬂﬁmg@ﬂ%ygam er pushes downward, whereby

t he door smfgﬁ‘”ngggﬁﬁ%8§ﬁ%h e he direction of the arrow 21. The
novenment forced by the user rotates the operating | ever 3 around the axis
t4heT2|er feLta ;[ §ﬁm| 51[ane negl;[lgs 1t51s (i]'etennmed &thm;[ J?)or e raccordﬁ(g?o &R &%&Qﬂu&wkﬁb&%' n
their |ongi hhﬂj!bﬂg"-last&igleferﬁeﬁtshﬂﬁs gitable d3d¥8 its ginipatt comstructipn Zdr, cupbviacls withlimberts he
wei ght of the door S tgﬁn cqggressed. Wt h decreasi ng openi ng angl e,
the force tﬁ%ﬁ@FW‘h‘%‘é‘”ﬁ?’ wseithbw | ever becomes smal ler. Then, even

t hough the spiral spring 21 increases the pressure during conpression, the
total force applied



on the 2 neans of the operating |ever 3 decreases. This decrease
. of theol( j IHH ﬂ to the torque, which is generated by the weight
of t he i respect to the axis of the hinge 23) and which

decreases with a decreasing openi ng angl,e. As a consequence, the user has

t he sensation that the door 22 is bal anced. Dependi ng upon the need, the

| ever condi tpges lRindishe door |ifter can be selected so that the door has
the tendency to nove toward the open or closed position. Fig. 3b shows
the cl osed position. The el bow joint (conpare with axis 6) of the el bow

| ever (or paftic i iiftBb 8 ABsY s dowrd22) ByShitde'ed) Lo Ral
stop el ementfs 16&@%%?%%‘14%;(?] g?%t isttiﬁtx)%a‘t‘téed at tjhﬁéé%(?givﬁ?%i ch has
as a consequence swhvgt axisaeomprisingur e of the spiral spring 21 does no | onger
push the door to the outside, but pulls the sanme into the cl osed position.
In this connection, it nust be taken into consideration that the pulling
shut of the door ap2 i an ctbaielepasmicidnisnbyitnaiegsebnrehied atthgpjoints) opwhickeni® aand
26. The sane are shaped . .in s manner e, door 22. and jhe operating
lever 3 remain firm y“%éﬂ’g’f @%ﬁlged??vﬁba?‘ﬁeé‘t ?&ﬁé&ﬁ Q%g(gr?% “g%]}?e&a‘é poi nt
is intersected, for exanple, by an opening angle of 5 to 10[err], that is,

by an angle wherein the torque _caused by the weight of the door itself is
relatively small %)I t i“rﬁ‘é‘flc[? er{8) ap W?‘FPB\%G%YM sprfigclqmpat %b%‘&??‘é‘%fwﬁ%fﬂp@fft s

a mninumtorque on tReed¥BIisEChani sm at dead point and that the force
devel opment of the spring that sets in is stopped in this way. As can be
see in Fig. 3b, the flat elenents 5.1, 5.2 |ie when the door |ever is

cl osed essenti al | o 0 the guide | ever 8. The rod 12 and the guide
| ever 8 form an 5%8%%£%%1§ﬁ%%oxinately 180[err]. An imaginary extension of
the rod 12 goes essentially through the axis 4. The axis 10 lies slightly

over an inmagi nary, conpect.i.on |ine tyeen t axis.11 dthe,axis 4. .If
Che 11 angle for fba. nieense Ry B! HERRod Gt oS8 1okt oS ohOR KL Bechonifn, 1
one fornmed by the axet skéha vy, thatiwhed the dodr (223 Ban@edown, the elbow lever mechanism is in

. the area of the dead point, and when the door (22) is swivelled up, it is at its

maximum force transfer.

2, Device according to claim 1, characterized in that a second leg (5.1, 5.2) of the elbow lever

mechanism is attached at the joints of one free end of a guide lever (8).

3. Device according to claim 1 or 2, characterized in that the spring element (21) grips onto the
guide lever (8).

4. Device according to one of claims 1 to 3, characterized in that the first leg (3.2) is shorter

than the second.



est abl fiMre directed toward each other. In other words, in
.the tr!ﬂﬂmm‘mnmlﬁ corner opposite to the base side 47 is |ocated on
the oppasSite side dfthe side facing the triangle 10/11/15. Al ong these

lines, in the triangle 10/11/15, the corner (11) opposite the bottom side
10/15 is located on the side facing t he 10r i angle 4/7/6. The advant age of

this construsti ODebige hd2aidingQo SRIVECAIG LBV Wﬁed%ﬁﬁtﬁ&%?ﬁﬂg elefeRtQR D) b€
door closed (against the force of the door lifter).. In Fig. 3a can al so

be seen that t he thesthgttlevss meqhanism gie locpledayinstalled withina regtanguka figms, ngeticiladn
the axes 6, 7) igmikgddiyysmaller (for exanple approx. 10% than the
opposite gap between the axes 4 and 10. Additionally, the gap between the
axes 6 and I | in the open position of the door lifter is greater (for

exanpl e approx. 9 han. t he 16020 . %F wninag THE
coupl i ng pi ebges %@o&%&:@r@ lc')l%%e%%%?rlp%?%{,&%ar oélp %%t\s@%gsgn%%l n @lfﬁg{ggfﬁjsngrsmfarl\
the direction of spring aad & guide®dgiD)andlinrthat the gulde rgl (02)\ieinstaliedig ther franed (] 2 in
(that is, parallel to the doar). not her  characteristi.c of .t enbodi nent
Shown cons, o o 1 Mg 3of Bol s G0 i 1 3 150 uivertie GRraREf
reaches the opencpsisp odémenthat is, the axis of the hinge 23 is no | onger
in the sane place with an open door 22 as with a closed door 22. Instead,
it is displaced to the rear in the direction of the arrow 29. This has the
advantage that t iRl DAGIRS1d che SEGHISY 0PE) Chdistteriddiih it Adtbg Werhert? [18H)16.2) i
protection"”). The ‘élloor 22'%§t angs at thgta%d e tube 27 and L{uﬁlerefgre’can)n%t
be swivel |l ed up provided on the frame for immobilizing the elbow lever mechanism in a defined closed

N

position.

8. Door which is installed on a horizontally running swivel axis and which can be swivelled
from an essentially vertical hanging position into an essentially horizontal projecting

position, comprising a door lifter with an elbow lever mechanism, with

a) two legs connected at the joints, of which one is a rotatably installed lever element
(3.1, 3.2) built for contacting the door, and with

b) a guide lever (8), on which grips the spring element (21) for operating the elbow

lever mechanism,

characterized in that

) the guide lever (8) guides the second of the two legs of the elbow lever mechanism
in such a way that, when the door (22) hangs down, the elbow lever mechanism is in
the area of the dead point, and when the door (22) is swivelled up, it is at its

maximum force transfer.



assed the horlzonta S|tion. The resulting blocking is nore reliable the,
farther tgm}mm&m M‘E‘“ll s between the door 22 and the frame tube 27 of
the axis The pushing back of the door 22 is connected
with the fdact that, on t he one hand, thegg is a gap between the axis 4 of

t he operating Iever 3 and the axis of t he” hi nge 23 and, on the other hand,

t he coupling.pi eDesr &BordRG ta cleins Baghexicterized v thatit hesya swhimel bbhmgc(@ﬁ))thﬂﬂqan\bhen
swi vel i ng, cannot, ushed ssed rtal N, Posi ti erm ned by the
geomst ry of the & ggegago 5 13 25Y so that e open 4RO 5h bk Ao o

12 How far the door 22 can be pul | ed out of t he fol ded-down position is
not determned béqthefront en_d?o tion es |de(f4 on the track 25,
but rat her Qr oporing tQ.elam ﬁgaf ffhat g praride ¥iith & et %awfﬁ@ék 26
i's pushed. 01I y Wm&%ﬂa%m%%oﬁép&w&oa@c&@ eeaogieﬁtsﬁmoaaqu@meﬁ

the slide 24 on the front stop (end pagsition). i nvention is naturally

not linmted to tné%@mh@e%bwwﬂtmovs@mwmdm@dvﬁ&mmswm@wn|

be i ndicated br| door does not need to be able
di

to fold down. %é[y%grﬁ?éergﬁgeﬂuo@gd%lq’gﬂ%ehgt&elt can be fixedly connected to

an operating Iever of the door lifter. The swivel axis of the door is then

the axis of eratl

that is indé end %4‘?8%’868?’ I"ﬁt‘ﬁl’%?"g‘ﬂ 2 harlfe 38858 CodpiE i (3 Ftmds B9

when the door is pulled out of the removed section in such a way that the swivel bearing (23)

is still not at its end position.



wher eby the .contact | ocation can be displaced between the operating | ever
.and the door. The el bow | ever can be built in such a manner that it can
be |l ocated exactly at the dead point in the closed position. However, it is
in no way excluded that the dead point cappot even be reached. That is, the
spring will be able to exert a constant opening pressure on the door. A
rest fastener can be provi ded on t hepoogrbparF®@eEr! enent to be able to hold

t he door nonetheless in the cl osed position. The sel ection of the |ever
conditions is determ ned according to ABRIRALERE vi dual case in dependence

upon the veightictorbp&ifkRRlinmBd dbiig2 g eiRbsd dawauydﬁ;hgém) with JRBizERINER Y

enbodi ment shows a construction characterized by a reduced construction

hei ght. For am#@haracr;giaeébx AW lﬁvmcl@elsme\ghlﬂalppzqratedﬁyﬁgeam oferspring eleyeent t o

Phat t he- shga i RilEh il kG QY RRGANE Bl hpd S 1B840 ik e BRULIEDAF
posi tion, wstil hdmgmgbewlnplmsatltsmglximxeforceMSf@x@mnﬂledqon(ﬁl is peivelladmpt Thextbor n a
ever (that eidpRlsRBGiE o e eS8 ¥ e 1 e 85 contact element to-

gafvgfogiis of t he door nust not necessarily be provided at the uégejhgdge

of the door digpfre The door can be nounted projecting upward wi thout
probl em



The invention can be used everywhere where it is sought to bring a door
froma vertical hanging position to a nore or | ess horizontal projecting

" position. Summarizing, it is determned that the door lifter according to
the invention is constructed of robust and |ong-lasting elenents and is
suitable due to its conmpact construction for cupboards with inserts (tracks
for pull drawers, shelves, etc.).

14 Patent d ai s 1. Devi ce for opening or lifting a door that hangs
down (22) by a hinge (23) with a horizontal swi vel axis, conprising
a) an el bow | ever mechanismw th twd/fegs connected at the joints, of
which one is a rotatably installed | ever elenent (3.1, 3.2)
built for contacting the door, and b) a guide lever (8), on
which grips the spedng el enent (21) for operating the el bow

| ever nmechani sm




characterized in that c) t he guide | ever (8) guides the second
.of the two |l egs of the el bow | ever nechani sm I n such a way
that, when the door (22) hangs down, the el bow | ever nmechanismis in

the area of the dead point, and when the door (22) is swivelled up, it is
at its maxi mum force transfer. 2. Devi ce according to
claim1, characterized in that a second leg (5.1, 5.2) of the el bow | ever
mechanismis attached at the joints of 38 free end of a gui de | ever (8).

3. Devi ce according to claim1l or 2, characterized in that the spring
el ement (21) grips onto gui de | ev . Devi ce
according to one of clai to 3, character the first |leg
(3.2) is shorter haf t he second. /" |

15 5. Devi ce accordi E td one of clai¥® 1fto 4, charafterized in that
the spring elenment (21) jpnd = the el bow | eyer npchahi smare |ocated

and installed within a rlpctdngul ar franme, paftigqular|y H—

PO |
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aflat frame (1, 2). 6. Devi ce according to claimb5, characterized in
that the spring elenent (21) conprises a spiral spring and a guide
rod (12) and in that the guide rod (12) is installed in the frame (1, 2) in
such a manner that it does not project out of the frame (1, 2) also during
t he openi ng or cl osi ng novenent . Devi ce according to one of
clains 5 or 6, characterized in that a éikﬁ) element (16.1, 16.2) is

provi ded on the frame for inmmobilizing the el bow | ever nechanismin a
defined cl osed posi ti on. 8. hich is installed on a

horizontal 'y running swivel axis gm e swivelled from an
essentially vertical hangi ng posif{i N sentially horizontal
proj ecting position, conprisjng a door lijffter with an el bow | ever
mechani sm wth a) twof{l pegs connected at the joints, of which
one is arotatably installed | eve (3.1, 3.2) built
for contacting the door, and with a guide | ever (8), on
which grips the spring elenent (2[L)] for operafing the el bow
| ever mechani sm charactgrfi zed in that c) t he gui de
| ever (8) guides the second of the ftwo | egs of g§he el bow | ever nechani sm
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iH such a way that, when the door (22) hangs down, the el bow | ever

. mechanismis in the area of the dead point, and when the
door (22) is swivelled up, it is at its maxi num f or ce
transfer. .16 9.

Door according to claim8, characterized i'n that it has a sw vel bearing
(23) that can be di spl aced along a track (25) so that the open door
can be fol ded down. 10. Door accorgi;pg to claim9, characterized in
that it is provided with a coupling piece (26), whi ch couples with a

correspondi ng second coupling piece (20) onto the operating |ever (3)
of the door lifter during the sw vel nmovement of the door and which can be

coupl ed out when th to fold down the door. 11
Door according to clai m 0] erized in that the second coupling piece
(20) fornms a stop when door ifs pulled out of the renpved section
“in such a way that the sw Jyel bearing (23) Is still not at its end
posi tion.
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