Europiisches Patentamt

a’ European Patent Office

Office européen des brevets

@)

@1) Application number : 92308776.1

@2) Date of filing : 25.09.92

(1)) Publication number : 0 534 789 A1

EUROPEAN PATENT APPLICATION

61 Int. c1.5: EO6B 1/60, B66B 13/30

Priority : 25.09.91 AU 8563/91

Date of publication of application :
31.03.93 Bulletin 93/13

Designated Contracting States :
DE FR GB

@ Applicant : OTIS ELEVATOR COMPANY
10 Farm Springs
Farmington, CT 06032 (US)

Inventor : Inglis, John
21 Cunliffe Road
Killara, New South Wales 2071 (AU)

Representative : Tomlinson, Kerry John
Frank B. Dehn & Co. European Patent
Attorneys Imperial House 15-19 Kingsway
London WC2B 6UZ (GB)

EP 0 534 789 A1

Universal door frame.

An adjustable elevator door frame is provided
for use in a doorway formed in a wall (2). The
frame includes a pair of spaced apart side frame
members (14) and a top frame member connect-
ing the side frame members. Each side frame
member (14) has a longitudinally extending
reentrant edge flange (17). The edge flange (17)
is adapted for releasable engagement with a
connecting element (20) adapted for attach-
ment to the wall (2) adjacent the doorway. The
edge flange (17) is adapted to accommodate a
degree of relative ftransverse displacement of
the frame member with respect to the corre-
sponding connecting element (20), thereby per-
mitting the frame to adjust and accommodate
structural misalignment between correspond-
ing walls (2) of different floors and walls (2) of
different thickness.
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The present invention relates to door frame mem-
bers, door frame assemblies and methods of con-
struction thereof.

The invention has been developed primarily to
accommodate elevator doors in multi-story buildings,
and will be described hereinafter with reference to
this application. However, it will be appreciated that
the invention is not limited to this particular field of
use.

A major problem with the construction of conven-
tional elevator door frames is that elevator doorways
vary significantly in dimension from building to build-
ing as well as within buildings. A number of factors
cause these deviations including variations in con-
struction techniques, expected deviations from nom-
inal values within allowable tolerances, and the like.
The dimensions most often affected, wall thickness
and vertical alignment between corresponding lift-
well walls of different floors, must be held within tight
standards. As a result, several methods have been
promulgated in the past to overcome variations within
the building.

Oversized elevator door frames, for example,
have been used to accommodate relatively large va-
riations in wall thickness and structural misalignment.
These ill-fitting frames are permanently "grouted" in
position with concrete or other suitable cementitious
material. However, this technique is labor intensive,
involves the use of additional "wet trades" personnel,
requires substantial additional materials, and, conse-
quently, is time consuming and relatively expensive.
Moreover, if oversized frames are positioned and
grouted inaccurately, or if the frame is damaged, re-
positioning or replacing the frame is time consuming
and expensive because of the need to cut and reform
the grouting material.

It is therefore an object of the present invention
to provide an adjustable elevator door frame and/or a
method of constructing a door frame which over-
comes or minimizes the deficiencies of the prior art.

According to the present invention there is pro-
vided an adjustable elevator door frame comprising a
side frame member, having a reentrant edge flange;
and a connecting element for connecting the frame
member to a wall of an elevator shaft, wherein said
connecting element is received by said reentrant
edge flange, thereby enabling said edge flange and
said connecting element to adjustably accommodate
different wall geometries and misalignment.

In a preferred embodiment an adjustable elevator
door frame is provided for use in a doorway formed
in a wall. The frame includes a pair of spaced apart
side frame members and a top frame member con-
necting the side frame members. Each side frame
member has a longitudinally extending reentrant edge
flange. The edge flange is adapted for releasable en-
gagement with a connecting element adapted for at-
tachment to the wall adjacent the doorway. The edge
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flange is adapted to accommodate a degree of rela-
tive transverse displacement of the frame member
with respect to the corresponding connecting ele-
ment, thereby permitting the frame to adjust and ac-
commodate structural misalignment between corre-
sponding walls of different floors and walls of different
thickness.

The present invention may also include a top
frame member having a reentrant edge flanges The
edge-flange of the top frame is also adapted for re-
leasable engagement with a connecting element
adapted for attachment to the wall adjacent to the
doorway.

According further to another aspect of the pres-
ent invention, a method is provided for forming an ad-
justable elevator door frame for an elevator doorway
in a wall. The method includes the steps of: (1) pro-
viding a side frame member, having a reentrant
flange; (2) providing a connecting element, preferably
having a reentrant edge flange; (3) engaging said
connecting element and said side frame member to-
gether, thereby enabling both said connecting ele-
ment and said side frame member to move relative to
one another; (4) positioning said frame members
around the elevator doorway to form a door frame; (5)
adjusting said frame members around the doorway to
a desired position; and (8) securing said connecting
elements to the wall.

These and other objects, features and advantag-
es will become more apparent in light of the detailed
description of certain embodiments thereof, given by
waly of example only, as illustrated in the accompany-
ing drawings.

FIG.1 is a cut-away perspective view showing di-
agrammatically a typical elevator door frame posi-
tioned in an elevator doorway formed in lift-well wall;

FIG.2 is a cross-sectional view showing a typical
prior art door frame member grouted in position to ac-
commodate a door frame member wider than the ac-
tual wall.

FIG.2A is a cut-away perspective view showing
diagrammatically two typical elevator door frames
vertically misaligned in a multi-storey building.

FIG.3 is a cross-sectional view showing a door
frame assembly according to a first embodiment of
the present invention, wherein the frame member is
adjustable retained in position adjacent the door
frame by a complementary connecting element se-
cured to the wall.

FIG.4 is a cross-sectional view similar to Fig. 3
showing a second embodiment of the invention
wherein the frame member is retained in position by
a pair of the connecting elements disposed on oppo-
site sides of the wall.

FIG.4A shows an embodiment of the invention
depicted in FIG.4, with a different exterior geometry.

FIG.5 is a cross-sectional view similar to FIG.4
showing an alternative configuration suitable for use
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with a "dry wall" construction.

FIGS.6 and 7 show embodiments of the invention
depicted in FIG.5, with a different exterior geome-
tries.

FIG.8 is a cross-sectional side elevation showing
a top frame member and a connecting element se-
cured to the wall by means of a door support struc-
ture.

Referring to the drawings, Fig. 1 shows the con-
struction of a typical elevator doorway 1 formed inthe
front wall 2 of a lift-well 3 of a multi-story building (not
shown). Lift-well walls are commonly formed by any
one of a number of building construction techniques,
such as cast concrete, brick lined with gyprock, steel
frame, and the like. Consequently, there are signifi-
cant variations in wall thickness between different
buildings. Moreover, there is often also a significant
degree of vertical misalignment between correspond-
ing lift-well walls and doorways of different floors
within the same building.

To accommodate vertical misalignment 73 and
different wall thicknesses 74, it has been customary
in the past to provide significantly oversized elevator
door frames formed from frame members 10, as
shown in FIGS.2 and 2A. Such frames are able to ac-
commodate variations in wall thickness, as well as va-
riations in position resulting from vertical misalign-
ment between the floors, by being oversized. How-
ever, because of being oversized it is necessary to
"grout" such frames in position with concrete or other
cementitious material 75, a technique which is labor
intensive, time consuming, and expensive.

Referring now to Fig. 3, wherein corresponding
features are denoted by corresponding reference nu-
merals, the present embodiment provides an elevator
door frame formed from frame members 14, adapted
adjustably to be positioned in the doorway formed in
the lift-well wall 2. The frame is fabricated from a pair
of spaced apart generally vertically extending side
frame members 15 and a generally horizontal top
frame member 16 (Fig. 8) connecting the side mem-
bers. Each frame member 14 incorporates at least
one longitudinally extending inwardly directed reen-
trant edge flange 17. The edge flange 17 is adapted
for releasable engagement with a complementary lo-
cating formation 19, formed from a corresponding
correcting element 20 which is adapted for attach-
ment to the wall 2 adjacent the doorway by screws 21,
or other suitable fastening means. It will be apparent
that the reentrant edge flanges 17 are configured so
as to accommodate a variation in the relative trans-
verse position of the frame members 14 with respect
to the associated connecting elements 20, corre-
sponding to dimension "X". In this way, the position
of the frame within the doorway can be adjusted to
accommodate wide variation in wall thicknesses. The
position of the connecting element 20 with respect to
the vertical edge of the doorway may be adjusted by
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appropriately positioning its fixing 21, whereby struc-
tural misalignment between corresponding walls of
different floors may be accommodated.

Turning to describe the configuration of the
frame in more detail, each frame member preferably
incorporates a front panel 25 to define a correspond-
ing door jamb section facing the doorway opening
generally perpendicular to the shaft wall in which the
doorway is formed. Each reentrant edge flange 17 is
defined by a first side 26 extending away from the
front panel 25 in a plane generally perpendicular
thereto, a second side 27 extending inwardly from the
first side 26 in a transverse plane generally parallel to
and spaced apart from the front panel, and a third
side 28 extending back toward the front panel 25 from
the second side 27. Thus, the third side 28 is dis-
placed inwardly from, and extends generally parallel
to, the first side 26. In this way, the front panel and
flange sides together define an open longitudinally
extending channel 30 adapted slidably to receive and
captively retain the locating formation 19 associated
with the corresponding connecting element 20. The
locating formation 19 forms a close fit between the
front panel 25 and the second side 27.

Each connecting element 20 is preferably formed
from sheet metal which is folded longitudinally to de-
fine the locating formation 19 in the form of longitu-
dinal hook 35. Thus, the hook is defined by a first
longitudinal edge 36 adapted to slidingly abut an inner
surface 37 of the front panel 25, and a second longi-
tudinal edge 38 spaced apart from, and extending
substantially parallel to, the first edge 36 to slidingly
abut a corresponding inner surface of the second
side 27 of the reentrant edge flange. The perpendic-
ular distance between the respective first and second
edges 36 and 38 of the hook formation 35 corre-
sponds substantially to the perpendicular distance
between the second side 27 of the reentrant edge
flange and the inner surface 37 of the front panel. In
this way, each locating formation or hook 35 is cap-
tively retained within the open channel 30 of the re-
spective reentrant edge flange 17, and still may ac-
commodate a variation in the transverse position of
the frame member with respect to the connecting ele-
ment, corresponding to the effective transverse ex-
tent of the second side of the reentrant edge flange,
as designated by dimension "X". The arrangement
also allows the frame member 14 to be adjusted vert-
ically relative to the connecting element, i.e. in a sec-
ond axis of direction perpendicular to dimension "X".

FIG. 4 shows an alternative embodiment of the
invention, adapted particularly for use with a ren-
dered brick or block wall construction. In this embodi-
ment, each frame member 14 incorporates a pair of
mutually opposed inwardly directed reentrant edge
flanges 17 respectively adapted for releasable en-
gagement with the locating hook formations 35 of a
corresponding pair of connecting elements 20 dis-



5 EP 0534 789 A1 6

posed on opposite sides of the wall adjacent the door-
way. In this construction, an intermediate layer 40 of
suitable fibrous material or mesh is sandwiched be-
tween the connecting element and the overlying ren-
der 41, because it has been found in practice that the
render does not tend adequately to bond directly to
the sheet metal of the connecting element.

Conveniently, in this embodiment, the front con-
necting element is hidden from view behind the ren-
der on the front face of the wall, while the associated
locating hook formation 35 is disposed substantially
within the outer reentrant edge flange and is thereby
concealed from view once the frame is assembled.

FIG. 4A shows the same basic embodiment as
Fig. 4, with a slight change in the outer edge 50 ge-
ometry. Fig 4A shows one end of the outer edge ge-
ometry 50 rounded for aesthetic appeal.

FIGS. 5-7 show alternative embodiments of the
invention similar in construction to that of FIG.4, but
adapted primarily for use with a "dry wall" construc-
tion. In these embodiments, a spacing bracket 45 is
provided to support respective front and rear wall
panel sections 46 and 47 in predetermined spaced
apart relationship. The front connecting element 20 is
conveniently sandwiched between front wall section
46 and front fascia panel 48. The outer edges 50 of
the frame members 14 may be angled (as shown in
FIG. 8) or smoothly rounded for aesthetic appeal (as
shown in Fig. 7).

Turning now to describe the preferred method of
construction according to the invention, with refer-
ence by way of example to Figs. 3 to 7, the lift-well in-
corporating one or more doorways on each floor is
generally constructed first. A door frame for each
doorway is then fabricated from suitably dimensioned
side frame members 14, each incorporating a pair of
mutually opposed inwardly directed reentrant edge
flanges 17, substantially as described above. Each
frame is then located in the corresponding doorway,
and adjusted to the desired position relative to the
wall 2, in the substantial vertical alignment with
frames on other floors. With the door frame in posi-
tion, the locating hook formations 35 of a plurality of
connecting elements 20 are engaged with the corre-
sponding reentrant edge flanges 17 of the respective
frame members in a configuration adapted to accom-
modate a variation in the transverse position of the
frame members 14 with respect to the corresponding
connecting elements 20. The connecting elements 20
are then simply secured to the wall 2 adjacent the
doorway by screw 21 or other suitable fastening
means, thereby to retain the frame in the adjusted
position. Adjusting the position in which the connect-
ing elements are secured allows adjustment of the
frame member towards and away from the doorway
opening, i.e. in a third axis of direction perpendicular
to the two axes referred to above. This enables vari-
ation in vertical alignment of openings from floor to
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floor to be accommodated. The front wall of the lift-
well may be rendered if desired. It may, of course, be
necessary or desirable to vary the construction pro-
cedure to suit particular applications and forms of
wall construction. For example, in some applications,
the walls may be built up around the frames.

FIG.8 is a diagrammatic side elevation showing
how the top of the frame is secured to the wall to pro-
vide a door support structure 60. In this preferred
configuration, the top frame member 16 incorporates
a reentrant edge flange 17 extending along its rear
edge 71, for engagement with modified connecting
element 61, which in turn is secured to the door lintel
62. The front edge 72 of the top frame member 16 is
fixedly secured to front door frame header 65 which
in turn is also fixedly secured to the wall or doorway
lintel. Frame header 65 incorporates a series of hori-
zontally aligned rollers 67 in rolling engagement with
complementary guide tracks 68 associated with ele-
vator door panel 70. In this way, the elevator door 70
is slidably supported for movement between the open
and closed positions by the door frame.

It will be appreciated that the door frame assem-
bly of the present invention provides a number of in-
herent advantages. The frame assembly is universal
in its application to different wall constructions,
whether built-up, solid concrete, brick, dry wall, steel
frame, or the like. The invention is readily able to ac-
commodate walls of varying nominal thickness, di-
mensional variations on site, and vertical misalign-
ment between corresponding elevator doorways on
different floors. Frames can be prefabricated from
standardized components, thereby minimizing on-si-
te assembly time and simplifying inventory control.
There is no need for grouting and so no "wet trades"
are required during installation. Consequently, instal-
lation time and cost are substantially reduced. How-
ever, the frames can, of course, be grouted-in if de-
sired.

Moreover, the system is applicable to all common
types of sliding lift doors. Damaged frames or frame
sections can be readily replaced on site without the
need to cut and reform grouting or masonry. Advan-
tageously, different frame profiles can be used within
the same system and the frame is readily able to ac-
commodate changes in construction methods during
building progress. In this way, the system allows for
a variety of different frontal finishes.

Itis also important to note that lift doors and door
fries must be fire-rated and positioned in a way which
blocks any flame path from outside the door into the
elevator shaft. The frame assembly according to the
invention achieves this flame blocking function with-
out any special modification or insulation. According-
ly, the invention represents a commercially signifi-
cant improvement over the prior art.

Although the invention has been described with
reference to specific examples, it will be appreciated
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by those skilled in the art that the invention may be
embodied in many other forms.

itudinal edge, wherein said first longitudinal edge
abuts said inner surface of said front panel, and

An adjustable elevator door frame according to
claim 6, wherein said connecting element further
comprises a longitudinal hook having a first long-

a second longitudinal edge spaced apart from
and extending substantially parallel to said first

Claims 5 longitudinal edge.
An adjustable elevator door frame comprising: 8. An adjustable elevator door frame, according to
a side frame member, having a reentrant any preceding claim further comprising:
edge flange; and a top frame member, having a reentrant
a connecting element for connecting the 70 edge flange;
frame member to a wall of an elevator shaft, a connecting element for connecting the
wherein said connecting element is received by top frame member to the wall of the elevator
said reentrant edge flange, thereby enabling said shaft, wherein said connecting element is re-
edge flange and said connecting element to ad- ceived by said reentrant edge flange, thereby
justably accommodate different wall geometries 15 enabling said edge flange and said connecting
and misalignment. element to adjustable accommodate different
wall geometries and misalignment.
An adjustable elevator door frame according to
claim 1 wherein said frame comprises a face 9. An adjustable elevator door frame, according to
which in use faces toward the doorway opening 20 claim 8, wherein said top frame member is fixed,
generally perpendicular to the shaft wall in which along an edge opposite said reentrant edge
the doorway opening is formed, and said reen- flange, to a door frame heading having a series
trant flange comprises a portion which is sub- of rollers for supporting a sliding door.
stantially parallel to and spaced apart from said
face. 25  10. Amethod of forming an adjustable elevator door
frame for an elevator doorway in a wall, compris-
An adjustable elevator door frame according to ing the steps of:
claim 2, wherein a portion of said connecting ele- providing a side frame member, having a
ment forms a close fit between said face and said reentrant edge flange;
spaced apart flange portion. 30 providing a connecting element;
engaging said connecting element and
An adjustable elevator door frame according to said side frame member together, thereby ena-
claim 1, 2 or 3, wherein said reentrant edge flang- bling both said connecting element and said side
es and said connecting elements comprise mat- frame member to move relative to one another;
ing geometries, thereby enabling adjustment of 35 and
the frame member relative to the connecting ele- positioning said side frame member in the
ment in two axes of direction. elevator doorway, to form a door frame;
adjusting said frame members around the
An adjustable elevator door frame according to doorway to a desired position;
claim 4, wherein the positioning of the connect- 40 securing said connecting elements to the
ing elements on the wall can be adjusted to pro- wall.
vide adjustment of the door frame in a third axis
of direction. 11. A method of forming an adjustable elevator door
frame for an elevator doorway in a wall according
An adjustable elevator door frame according to 45 to claim 9, further comprising the steps of:
any preceding claim, wherein said side frame providing a plurality of said connecting ele-
member further comprises a front panel having ments;
an inner surface; and providing a top frame member, having are-
wherein said reentrant edge flange com- entrant edge flange;
prises afirst side perpendicular to said front panel 50 engaging one of said connecting elements
having a length, a second side parallel to said and said top frame member together, thereby
front panel, and a third side parallel to said first enabling both said connecting element and said
side extending a distance less than said length of top frame member to move relative to one an-
said first side. other;
55 positioning said top and side frame mem-

bers around the elevator doorway to form a door
frame;
adjusting said top and side frame mem-
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bers around the doorway to a desired position;
and

securing said connecting elements to the
wall.

A method of forming an adjustable elevator door
frame according to claim 9 or 10, using a door
frame according to any of claims 1 to 8.
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