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(54) APPARATUS FOR ALIGNING A FRAME WITHIN A BUILDING APERTURE

(57) There is provided apparatus (10) for aligning a
frame within a building aperture, such as a door or a
window, comprising two extendable arms (14, 16) con-
nected to opposing ends of a first elongate member (12),
wherein a rack and pinion mechanism (40) positioned
within the first elongate member (12) is operable to ex-
tend the arms (14, 16) laterally relative to the first elon-
gate member (12) and a free end of each arm is provided
with a fixing point (26) configured to receive a second
detachable elongate member (11). The detachable sec-
ond elongate member (11) is a spirit level. The rack and
pinion mechanism (40) is provided with a deformable re-
gion (50) so as to allow folding of the first elongate mem-
ber (12).
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Description

Field of the Invention

[0001] The invention relates to apparatus for aligning
a frame within a building aperture and so defining the
dimensions of an opening in which a door or window
frame is to be positioned.

Background to the Invention

[0002] When constructing openings for doors within
buildings, an initial rough aperture larger than the intend-
ed door, is formed within a wall. The door aperture is
irregular and not a perfect rectangle due to variations in
floor level, ceiling height and variations in measurement
tolerance. A door lining jig is used within the aperture to
create a rectangular lining or frame that exactly matches
the dimensions of a selected door. This allows a frame
to be constructed with internal dimensions that match the
dimensions of the door. Any gaps between the frame and
aperture are filled. Once the frame is in position, the door
lining jig is removed and the door is attached to the frame,
i.e. the door is hung.
[0003] As the door lining jig needs to extend over a
considerable vertical extent, representing the height of
the door, the door jig can twist and bow, making it hard
to create an accurate aperture for the door. Further door
jigs are often bulky pieces of equipment that are not read-
ily portable.

Summary of the Invention

[0004] In accordance with the present invention, there
is provided apparatus for aligning a frame within a build-
ing aperture, such as for a door or window, the apparatus
comprising two extendable arms connected to opposing
ends of a first elongate member, wherein a rack and pin-
ion mechanism positioned within the first elongate mem-
ber is operable to extend the arms laterally relative to the
first elongate member and a free end of each arm is pro-
vided with a fixing point configured to receive a second
detachable elongate member. The laterally extendable
arms define the upper and lower horizontal extent of an
aperture and the first and second elongate members de-
fine the vertical extent of the aperture. By having arms
with a free end capable of receiving a second elongate
member, a detachable second elongate member can be
configured as a spirit level. This allows the apparatus or
jig to be sold either on its own or as a frame aligning
assembly in combination with the second elongate mem-
ber being a detachable spirit level. The frame aligning
assembly including a separate spirit level allows a build-
ing professional to use either the apparatus in combina-
tion with the spirit level to define an aperture or to use
the spirit level on its own. Where the apparatus is intend-
ed for use as a door frame aligning assembly, the length
of the spirit level is preferably comparable to the height

of a door frame.
[0005] Preferably the arms are extendable in unison,
such that operation of the rack and pinion mechanism
acts to move each arm by an equal amount at the same
time.
[0006] The first elongate member may comprise at
least two pivotally connected sections, allowing the sec-
tions to be folded against each other so as to reduce the
vertical extent of the first elongate member for storage
purposes. In such an arrangement, preferably the rack
and pinion mechanism is provided with a deformable re-
gion, typically interconnecting links, so as to permit fold-
ing of the two or more sections.
[0007] The rack and pinion mechanism is preferably
operable using an externally mounted rotation device,
such as a manually operable handle or a mechanically
operated rotator, such as a drill.
[0008] Where a manually operable handle is provided,
the handle may be configured to allow optional mechan-
ical operation of the rack and pinion mechanism, for ex-
ample by using a drill.
[0009] Preferably the rack and pinion mechanism com-
prises two opposing toothed gear racks, such that oper-
ation of the rack and pinion mechanism results in equal
and opposite movement of each gear rack and equal
extension of each arm as a pinion located between the
two racks is rotated.
[0010] The detachable second elongate member is
preferably rigid and incorporates a level detector, and
can be configured as a spirit level having a length of be-
tween 1.9 m to 2.1 m, similar to the height of a standard
door.
[0011] Preferably each extendable arm is connected
to the rack and pinion mechanism by a bracing member
pivotally attached to both the rack and pinion mechanism
and the extendable arm. The maximum lateral extent of
the arm is defined by the brace as it is moved along the
rack and pinion mechanism.
[0012] Each extendable arm may be telescopically ex-
tendable, comprising at least two nested sections, with
an inner section pivotally attached to one end of the first
elongate member and an outer section pivotally attached
to the bracing member.
[0013] In accordance with another aspect of the inven-
tion there is provided a frame aligning assembly com-
prising apparatus as above and a detachable second
elongate member which is preferably a spirit level.
[0014] The invention will now be described, by way of
example, with reference to the accompanying drawings
in which:

Figure 1 shows a perspective view of the frame align-
ing apparatus with a detachable spirit level in posi-
tion;
Figure 2 shows a partially cut away view illustrating
a rack and pinion mechanism used within the appa-
ratus;
Figure 3 is a perspective partially cut away view il-
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lustrating operation of the rack and pinion mecha-
nism;
Figure 4 is a detailed view of the rack and pinion
mechanism;
Figures 5 to 9 illustrate operation of the rack and
pinion mechanism to place the apparatus is a folded
condition; and
Figures 10(a) and (b) show respectively a perspec-
tive view and view from the top of a handle used in
connection with the apparatus.

Description of the Invention

[0015] Figure 1 shows apparatus 10 in accordance
with the invention for aligning a frame within a door or
window aperture and which incorporates a detachable
spirit level 11 to provide a frame aligning assembly used
to fix the dimensions of a frame onto which a door is to
be hung or a window to be inserted. In Figure 1, spirit
level 11 is around 2m in length to provide a door aligning
assembly 13.
[0016] Apparatus 10 comprises an elongate member
12 which in a fully extended position as shown represents
the height of a door frame and laterally extendible upper
and lower arms 14, 16 which comprise inner and outer
nested sections 14’, 14" and 16’, 16". Outer portion 14",
16" of each telescopic arm 14, 16 is pivotally attached at
an innermost end 18, 18’ to one end of bracing member
20, 20’ by pin 21, with the other end of bracing member
20, 20’ pivotally attached by linkage pin 22 to rack and
pinion mechanism 40 contained within elongate member
12 and which can be seen with regard to Figure 2. Each
arm 14, 16 is pivotally attached to elongate member 12
by end pin 24, 24’ so as to be capable of folding against
elongate member 12 when in a retracted, non-extended
position. The outer nested sections 14", 16" have a hollow
rectangular cross section with a U-shaped profile at the
outermost end to accommodate spirit level 11. A lock and
clip arrangement 26 is located at the end of each arm
14, 16 furthest from elongate member 12 for securing
detachable spirit level 12 into the apparatus. By having
deep top and bottom extendable arms typically of depth
0.02m to 0.05m from an upper horizontal edge to a lower
horizontal edge, the arms are able to resist torsion effects
and provide a more stable jig.
[0017] Elongate member 12 is provided with central
pivot point 30 to allow it to be folded into two overlying
sections for compactness when not in use and handle
32 is attached to an outer face of elongate member 12,
rotatable to operate rack and pinion mechanism 40. If
desired, handle 32 can be detached and rack and pinion
mechanism 40 operated using engagement of a rotatable
drill chuck.
[0018] A plurality of fixing points 34 are provided within
elongate members 11, 12 and upper arm 14 so as to
allow assembly 13 to be secured into a door lining while
a frame is constructed. This is to avoid vertical and hor-
izontal distortion of the frame shape as the frame is con-

structed. As can be seen from Figure 1, level guides 36
such as bubble levels can be incorporated into arms 14,
16 and elongate member 12 if desired.
[0019] Adjustable feet 38 are provided on the end of
elongate member 12 and the outermost end of outer tel-
escoping section 16" to allow for level adjustment of the
assembly.
[0020] Figure 2 shows a partially cut away view illus-
trating rack and pinion mechanism 40. Rack and pinion
mechanism 40 comprises two opposing racks 42, 44 po-
sitioned either side of pinion 46, see Figure 4, an upper
end of rack 44 pivotally attached to brace 20 and rack 42
connected to an elongate strip 48 pivotally attached to
brace 20’. Rotation of handle 32 causes racks 44, 42 to
move in equal and opposite directions, which depending
on the direction of rotation, either extends or retracts arms
14, 16 by equal amounts laterally relative to elongate
member 12.
[0021] A plurality of interconnected flexible links 50 are
provided within elongate strip 48. When arms 14, 16 are
fully retracted, links 50 overlie pivot point 30 formed mid-
way along elongate member 12. This allows folding of
elongate member 12 into two equal overlying sections
for compactness.
[0022] Figures 5 to 9 illustrate how alignment appara-
tus 10 can be folded into a compact unit for storage and
transport. Figures 5 through to 9 show how door jig 10
can be taken from an open state as used to assist with
construction of a door frame to a compact folded unit. As
will be readily appreciated, the figures can be followed
in reverse to obtain an assembled door jig from the folded
unit.
[0023] From an open state in Figure 5, which corre-
sponds to Figure 3, handle 32 rotates pinion 46 to cause
opposing movement of rack portions 42, 44 until racks
44 and 42 overlie. As rotation of handle 32 takes place,
outer portions 14" and 16" of arms 14, 16 respectively
retracted towards elongate member 12 due to pivotal link-
ages 20, 20’ connected between the outer nested sec-
tions of telescoping arms 14, 16 and rack and pinion
mechanism 40. Figure 6 illustrates when arms 14, 16 are
fully retracted but are positioned laterally to elongate
member 12 at an angle of substantially 90°. Arms 14, 16
are then manually folded in towards elongate member
12 about pivot pins 24, 24’, see Figure 7, and elongate
member 12 is then folded on the vertical axis, see Figure
8, about pivot point 30, with folding facilitated by links 50.
Door jig 10 is shown in the fully collapsed condition in
Figure 9.
[0024] Handle 32 is shown in detail in Figures 10(a)
and (b) and comprises a cylindrical base portion 60 from
which a central hexagonal pin 62 extends to engage with
a matching aperture in pinion 46. A pivotally mounted
handle 64 is attached to the edge of base portion 60 and
is pivotable over pin 62 to allow for ease of rotation of pin
62 by an electric drill chuck.
[0025] By having a jig assembly comprising a foldable
jig and a rigid detachable spirit level, the jig assembly
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can fulfil two roles, namely use as a jig for assembling a
frame and separate use of the spirit level. Spirit levels
are required more regularly than jig frames and therefore
the assembly will be useable on more occasions with a
detachable spirit level than where a permanently con-
nected rectangular structure is provided for the jig. The
jig apparatus can be folded to take up a small volume
when not in use, still allowing use of the detachable spirit
level.
[0026] During assembly of a frame, the jig assembly
of the present invention sits inside an aperture designed
to receive a door or window such that screws can be
positioned through fixing points 34 directly into the build-
ing structure forming the aperture. This prevents twisting
or distortion of the jig shape and ensures the frame re-
mains square. The jig facilitates easy and accurate in-
stallation of a frame within a building opening, such as
for a door or window.
[0027] The jig can be used to define a frame for double
doors or apertures having multiple fittable doors, typically
by using a pair of jigs at either edge of the aperture and
connecting the jigs using elongate members, such as
lengths of timber, secured to the fixing point of the free
end of each arm 14, 16. The jig can also be used to define
a frame for window apertures, providing a re-usable tem-
plate around which bricks can be laid to define a window
aperture.

Claims

1. Apparatus for aligning a frame within a building ap-
erture comprising two extendable arms connected
to opposing ends of a first elongate member, wherein
a rack and pinion mechanism positioned within the
first elongate member is operable to extend the arms
laterally relative to the first elongate member and a
free end of each arm is provided with a fixing point
configured to receive and secure a second detach-
able elongate member.

2. Apparatus according to claim 1, wherein the detach-
able second elongate member is configured as a
spirit level.

3. Apparatus according to claim 1 or claim 2, wherein
the first elongate member comprises at least two piv-
otally connected sections.

4. Apparatus according to claim 3, wherein the rack
and pinion mechanism is provided with a deformable
region so as to allow folding of the two or more con-
nected sections.

5. Apparatus according to any of the preceding claims,
wherein the rack and pinion mechanism is operable
using an externally mounted rotation device.

6. Aapparatus according to claim 5, wherein a manually
operable handle is provided.

7. Apparatus according to any of the preceding claims,
wherein the rack and pinion mechanism comprises
two opposing toothed gear racks, each gear rack
acting on one of the extendable arms such that op-
eration of the rack and pinion mechanism results in
equal and opposite movement of each gear rack and
equal extension of each arm.

8. Apparatus according to claim 7, wherein the rack
and pinion mechanism is operable to move the arms
in unison.

9. Apparatus according to any of the preceding claims,
wherein the detachable second elongate member is
rigid and incorporates a level detector.

10. Apparatus according to any of the preceding claims,
wherein the detachable second elongate member
has a length of between 1.9 m to 2.1 m.

11. Apparatus according to any of the preceding claims,
wherein each extendable arm is connected to the
rack and pinion mechanism by a bracing member,
pivotally attached to both the rack and pinion mech-
anism and the extendable arm, with the maximum
lateral extent of the arm being defined by the bracing
member.

12. Apparatus according to any of the preceding claims,
wherein each extendable arm is telescopically ex-
tendable, comprising at least two nested sections,
with an inner section pivotally attached to one end
of the elongate member and nested within an outer
section pivotally attached to the bracing member.

13. A frame aligning assembly comprising apparatus ac-
cording to any of the preceding claims and a detach-
able second elongate member.

14. A frame aligning assembly according to claim 13,
wherein the detachable second elongate member is
a spirit level.
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