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3 Claims.

This invention relates to hinge mountings for
doors, hatchways or like hinged flaps and strue-

tures which are required to be swung. An object -
of the invention is to provide hinging means -

which is useful in connection with doors, hatch-
ways, or the like, which by virtue of curvature or
irregularity of shape, or other special circum-
stance, render it desirable for hinging to take
place cutside the thickness of the door or part to
which the door is to be hinged. It is well known
in vehicle bodywork for example, that if the body
has curved sides, then hinges must be used which
are either of an elaborate nature in themselves,
or are carred outb as projections, in order that the
hinge axis may le outside the curvature in the
appropriate position o allow free swinging or
hinging of the door. Another object of the pres-
ent invention is to provide hinging means which
may be used in such circumstances so as to ob-
viate the nsecessity for unsightly or otherwise un-
desirakle projections beyond the surface which is
being hinged. A further object of the invention
is to provide hinging means which may be found
particularly applicable to aircraft, where panels

5. or doors of curved form are required to be hinged,

whilst hinges comprising projections beyond the

surface of the panel would be highly undesirable -

owing to the drag set up thereby.

Whilst for the sake of. convenience the inven-
tion is about to be described in relation to what
I have called a door and its frame, it is to be
understoocd that it is applicable to doors, hatches,
windows or like closures in connection with which
it is reguired to provide for displacement of the
door as well as swinging. The invention more-
over is applicable to and includes combinations
of aircraft wings and flaps carried thereby in
which s composite motion is required of the flap
such that it changes angle (1. e., swings), as well
as being displaced bodily, €. g., to produce a gap
between itself and the trailing edge of the wing.
The invention also includes the combination of
5 door or the like with its frame including the
hinging means about to be described and alsc
having specially shaped complementary edges so
as to aliow for the peculiar movement of the
door. In common with most other hinges the
device itself, which forms part of the present in-

vention, is intended to e used in pairs; one unit

of such a pair falls within the invention and is
referred to as a single set of fittings. It is con-
ceivable that one set of fittings could be used to
govern the action of a door, although in cases
at present envisaged it would then be nhecessary
“to use it in conjunction with some other means

(CL 16—164)
for guiding or supporting a door in another lo-
cality, through its required path. v

- Throughout the following description phrase-
clogy will be used such as “the plane of the door”
and “the plane of the frame”; this is for conven-
ience only since where the invention is used
it is to be expected that neither the door nor the
frame will in face have a flat form. The context
will however indicate clearly that the word
“plane” in that connection is intended to mean
the general two-dimensicnal ‘orientation rather
than any strict geometric plane.

According to this invention hinging means for
doors, flaps or the like in which the door is both
to swing and to be displaced relatively to a frame
comprise a two-part attachment,; the first part
being an angularly movable arm borne by the
frame on a first axis which is at right angles
to the required direction of displacement, and
the second part being a swivel part pivoted- to
the arm about a second axis, the orientation of
which is changed by and in accordance with the
movements of the arm and attached to the door,
in most cases pivotally.about a third axis, the
orientation of which swivel part is changed by
and during the swinging of the door, in such
manner that the displacement and the swinging
arc interdependent, i. e., are either simultaneous
in, a determined relationship or consecutive, one

_being permitted only after completion of the
other. Where reference is made to the fact that
cne part is carried by the frame and the other
by the door it is to be understood that this rela-
tionship may be reversible; i. e, that the arm is
carried by the door and the swivel part attached
or pivoted to the frame; and also that the word
“frame” hasthe same significance as the founda-
ticn to which the swinging member is hingedly
attached, whilst the door has the significance of
a flap or the like. The hinging means comprise
an arm borne by the frame on a first axis lying
in, or nearly in, the plane of the frame and door
in closed position (i. e., the position where their
planes are virtually common), and in, or nearly
in, the plane of swinging; and the swivel part is
pivoted to the arm on a second axis which is fixed
relatively to the arm (and therefore swings there-
with) , and pivotally supports the door on a third
axis which is fixed relatively to.the door (and
therefore swings therewith), and which lies in,
or nearly in, the plane of the door. In some forms
of the device the second axis lies in a plane which
is tangential to an imaginary cylinder described
on the first axis, whilst in another case the sec-
ond axis lies in a plane which also contains the
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first axis, in which case the second axis is thus
virtually radial to that axis and is radially dis-
bosed in regard to the arm. Again in some cases
the third axis lies, when the door is closed, par-
allel with the first axis and in that case during
swinging of the door, distinet from displacement
thereof, rotation takes place about the second
axis alone, but can only take place when full dis-
placement of the door away from the frame has
occurred. In other cases, however, swinging and
displacement of the door oceur simultaneously,
the second and third axes being involved, and the
third axis being inclined to the first in the closed
and open conditions.
inary axis of swinging of the door, which may
be regarded as the true hinge axis, is a resultant
axis and does not correspond exactly with either
the second or third axis, The arm may be
cranked to permit the door to swing through a
wide angle, as will be more clearly understood
in the following description. The second and
third axes may be at right-angles and the bear-
ing at the third axis may conveniently be formed
by making the swivel member with a stub spindie
rotatable in a socket in the door, in which case
inclination of the spindle from the horizontal
can be so arranged that the door, whilst being
readily removable from its hanging, will remain,
normally by gravity, connected to the swivel part.
The broader aspects of the invention thus having
been stated, practical applications of it will be
described with the aid of the accompanying dia-
grammatic drawings.

In these:

Figures 1A, 1B, and 1C iilustrate one set of
fittings connecting 8 door and frame which are
convex when viewed from the side to which the
door opens, such for example as a fuselage door
of an aircraft;

“Figures 2A to 2D illustrate s maodification
showing how the door can be allowed to swing
through 180° instead of only 90°;

- Figures 3A to 3G illustrate another form of
a set of fittings, 3A and 3B showing the door
closed and the door open in berspective and 3C

to 3G showing the fittings only in five positions -

and between closed and open;

Figures 4A to 4D indicate in elevation and
plan, and in two berspectives, an alternative
construction of simple form in which the third
axis disappears; and

Figures 5A to 5B represent in elevation and
plan a modification of the 3-axis type of hinge
device.

Turning to Figures 1A, 1B and 1C, part of a
door frame is seen at | and part of a. door at 2.
Because of the convex form of the door and
frame it is required that the door should displace
outwardly and also swing in order to open. It
is provided with a pair of sets of fittings, one
of which is shown. Borne by the frame | upon
axis @ is an arm 3. The axis a lies in the plane
of the irame | and door 2 when the latter is

.closed, consequently the arm 3 in swinging clock-

wise carries the door outwards, this being the
required displacement. Pivotally carried on the
axis b by the arm 3 is a swivel member 4 which
is in turn pivotally connected to the door 2 about
the axis ¢, which axis ¢ is in the plane of the door
and at right angles to axis b. It will be observed
that axis b is tangential to an imaginary circle
described on ‘axis @ and therefore changes its

.. orientation during displacement of the door (and
%

swinging of arm -3), itself in fact swinging

In such g case the imag- .
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through the same angle as the arm. Axis ¢, how-
ever, only swings and changes orientation with
swinging of the door 2. To open the door ‘from
the position of Figure 1A, one first of all pushes
or pulls it to the displaced Position of Figure
1B and then the axis b comes to be aligned with
the like axis of the other set of the pair and the
door is permitted to be swung to the open posi-
tion of Figure 1C. Displacement and swinging
are therefore consecutive and in closing the door
they are of course consecutive although reversed
in order. There is indicated in Figure 1A at 5 a
counterpoise integral with the arm 8 and this is
to show that the door may be balanced in its rise
and fall during displacement, Such balancing
may likewise be achieved by various other means.
It will be noted that when the door is closed it
is impaossible for it to be swung because there
is no hinging axis for it.

Turning to Figures 24 to 2D, there is shown
in each case again fthe frame {, door 2, arm 3 and
swivel member 4 and the three axes a, b, and c.
In this case, however, the arm 3 ig cranked at 3A
and this, as can be seen from Figure 2D affords
clearance so that the door can be swung back
through '180° instead of the 90° of Figure 1C. In
the foregoing figures an abutment 6 has been
indicated upon which the arm 3 rests when the
door is displaced and this abutment may be in
the nature of s firm cushion of hard rubber
or the like.

Turning to Figures 3A and 3B, there are again
shown in perspective closed and open door 2 car-
ried by a frame f. The lower edge of the frame
can be seen to be formed sloping down at 1A in
the outward sense, the complementary edge of
the door 2 being likewise formed, thus providing
for the path of movement of the door in opening
and shutting. In these figures a pair of sets of
fittings is shown and Figures 3C to 3G show with
greater clarity how these are disposed. Each
set_comprises an arm 3 pivotally borne by the
frame | on the axis ¢ as before. Pivotally jointed
on the axis b to the end of the arm is 2 swivel
member 4 which is formed with a stub spindle
4A borne in a socket or bush formed in g plate
T attachable to the edge of the door 2. The axis
of the spindle 4A is the axis ¢. It will be ob-
served that in this example, as can clearly be
seen in Figures 3C to 3G which show progressive
stages of opening, the displacement of the door
due to swinging of the arm 3 is simultaneous with
the swinging of the door and these movements
take place in a predetermined relationship gov-
erned by the exact choice of the dispositions of
the axes, in which regard there is considerable
latitude. It will also be seen that there is at no
time any one pivot which has an axis that can
be regarded as the true hinge axis of the door
and that the door swings about an axis which
is a resultant of the axes b and ¢. It is some-
times found to be desirable in practice with g
construction of this sort to blace the axis b in

-a somewhat skewed relationship to the axis a,

as shown in Figures 54, 5B, since by skewing that
axis greater .advantage can be taken of the

length of the arm 3, because a condition can-:

be arrived at when, with the door fully open,

/the arm 3 is horizontal.

The device of Figures 4A-4D is one in which
a possibly limited swing is afforded by sets of
fittings which have only two axes. The arm 3
is borne by the frame | on the first axis as
In' previous. cases.. The swivel part If is fixed
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o the door 2. The arm 3 and part 1 are piv-
otally connected on an axis d which is so in-
clined and orientated in respect to axis @ that,
during swinging of arm 3, axis d describes the
conieal outline of an imaginary parabola aboub
axis a¢. The angles which axes & and d make
in two planes can be seen by comparing the ele-
vation (Figure 4A) and plan (Figure 4B). The
angles and dimensions in this case may be some-
what critical and the angle of the door at max-
imum opening may be less than 90° as indicated
in Figures 4C and 4D.

In Figures 5A and 5B there is shown in eleva-
tion and plan, a set of fittings analogous to those
of Figures 3A-3G, but with which a somewhat
greater outward displacement of door-is allowed
for a given length of arm. This is by virtue of
the fact that the arm 3 supports the axis b in
a skewed orientation in two planes as shown
(see Pigures HA and 5B) and the axis ¢ is in-
clined to the horizontal (see Figure 5A) when
the door is fully open and arm 3 lies horizontal.

The angles and dimensions of the device are
governed by such constructions as the weight of
the decor and the mechanical advantage neces-
sary to lift it during closing, and the clearance
necessary - to accommodate the convexity or
shape. The limits of angle within which the
device has been found to be workable are con-
siderable. For example, although the axis a has
been described as being in the plane of the frame
and closed door, this is chiefly in order that iv
and the arin may be accommodated conveniently
and cause the displacement of the door with a
convenient initial movement.

1 claim:

1. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect to an opening, which comprises “a first
pivotal means supported by the frame of the
opening and defining an axis arranged substan-
tially at right angles to the direction of displace-
ment of the closure, an arm carried by said first
pivotal means and adapted to outwardly displace
said closure from sald frame, a second pivotal
means carried by said arm that defines an axis
which is arranged at an angle to the axis of said
first pivotal means so that the axial direction of
said second pivotal means is changed by move-
ments of the arm about said first pivotal means,
and means connecting said second pivotal means
to said closure, said second pivotal means being
adapted to permit the swinging of the closure
when said closure is displaced outwardly from
said frame whereby said clesure may be both
swung and displaced with respect to said opening.

9. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect tc an opening, which comprises a first piv-
otai means supported by the frame of the open-
ing and defining an axis arranged substantially at
right angles to the direction of displacement of
the closure, an arm carried by said first pivotal
means which supports a second pivotal means
that defines an axis which is arranged at an
angle to the axis of said first pivotal means so
that the axial direction of said second pivotal
means is changed by movements of the arm about
said first pivotal means, stop means associated
with said arm to limit the outward displacement
thereof, and means connecting said second piv-
otal means to said closure, whereby said closure
may be both swung and displaced with respect to
said opening. :

3. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect -to an opening, which comprises a first
pivotal means supported by the frame of the
opening and defining an axis arranged substan-
tially at right angles to the direction of displace-
ment of the closure, an arm carried by said first
pivotal means which supports a second pivotal
means that defines an axis which is arranged at
an angle to the axis of said first pivotal means
<0 that the axial direction of said second pivotal
means is changed by movements of the arm about
said first pivotal means, and a third pivotal
means connecting said second pivetal means to
said closure, said second and third pivotal means
defining axes which lie substantially in the same
plane and substantially perpendicular to. each
other.

4. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect to an opening, which comprises a first
pivotal means supported by the frame of the
opening and defining an axis arranged substan-
tially at right angles to the direction of displace-
ment of the closure, an arm carried by said first
pivotal means which supports a second pivotal
means that defines an axis which is arranged ab
an angle to the axis of the said first pivotal
means so that the axial direction of said second
pivotal means is changed by movements of the
arm about said first pivotal means, and a third
pivotal means connecting said second pivotal
means to said closure and lying in substantially
the same plane as said first pivotal means but ex-
tending in opposite directions from the arm when
the closure is in closed position, whereby said
closure may be both swung and displaced with
respect to said opening.

5. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect to an opening, which comprises a first
pivotal means supported by the frame of the
opening and defining an axis lying substantially
in the plane of said frame, said axis being ar-
ranged substantially at right angles to the di-
rection of displacement of the closure, an arm
carried by said first pivotal means which sup-
ports a second pivotal means that defines an axis
which is arranged at an angle to the axis of
said first pivotal means so that the axial direc-
tion of said second pivotal means is changed by
movements of the arm about said first pivotal
means, and means conneeting said second pivotal
mesns to said closure, whereby said closure may
be both swung and displaced with respect to said
opening.

6. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect to an opening, which comprises a first
pivotal means supported by the frame of the
opening and defining an axis lying substantially
in the plane of sald frame, said axis being ar-
ranged substantially at right angles to the direc-
tion of displacement of the closure, an arm car-
ried by said first pivotal means which supports
o second pivotal means that defines an axis
which is arranged at an angle to the axis of
said first pivotal means so that the axial direc~

tion of said second pivotal means is changed by

movements of the arm about said first pivotal
means, a link supported by said second pivotal
means and connected to said closure by a third
pivotal means which is secured to said closure
and defines an axis which lies parallel to the

plane of said closure, whereby said closure may 75
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be swung and displaced with respect to said
obening.

7. Hinging means for closures by which a clo-
sure may both swing and be displaced with re-
spect to an opening which comprises a first
pivotal means supported by the frame of the
¢pening and defining an axis arranged substan-
tially at right angles to the direction of dis-
placement of the closure, an arm carried by said
first pivotal means which supports a second piv-
otal means that defines an axis which is arranged
at an angle to the axis of said first pivotal means
So that the axial direction of said second pivotal
means is changed hy movements of the arm about
said first pivotal means, and a swivel means
connecting said second pivotal means to said
closure, the several pivotal means rotating si-
multaneously so that the displacement and
swinging of said closure are simultaneous.

8. Hinging means for closures by which g clo-
Sure may both swing and be displaced with re-
Spect tc an opening which comprises a first
pivotal means supported by the frame of the
opening and defining an axis lying substantially
in the plane of said frame, said axis being ar-
ranged substantially at right angles to the direc-
tion of displacement of the closure, an arm car-
ried by sald first pivotal means which supports
8 second - pivotal means that defines an axis
which is arranged at an angle to the axis of
said first pivotal means so that the axial direc-
tion of said second pivotal means is changed by
movements of the arm about said first pivotal
means, a link supported by. said second pivotal
means and connected to said closure through a
third pivotal means which is secured to said
closure and defineg an axis lying substantially
barallel to the plane thereof, the arrangement
being such that rotation about the second axis
alone is involved in the swinging of the closure
and that swinging may be effected only when
the closure is fully displaced. from the frame.

9. Hinging means for closures by which g clo-
sure may both swing and be displaced with re-
spect to an opening, which comprises a first
pivotal means Supported by the frame of the
opening and defining an axis lying substantially
In the plane of said frame, said axis being ar-
ranged substantially at right angles to the di-
rection of displacement of the closure, an an-
gular arm carried by said first pivotal means
which supports a second pivotal means that de-
fines an axis which is arranged at an angle to
the axis of said first pivotal means so that the
axial direction of said second pivotal means is
changed by movements of the arm about said
first pivotal means, a link supported by said sec-
ond pivotal means and connected to said closure
by a third pivotal means which is secured to the
inner wall of said closure and defines gn axis
lying substantially parallel to the plane thereof,
the arrangement being such that said closure
may swing substantially through 180°, rotation
about the second axis alone being involved in
the swinging of the closure,

10. Hinging means for closures by which a
closure may both swing and be displaced with
respect to an opening which comprises a first
pivotal means supported by the frame of the
opening and defining an axis lying substantially

in the plane of said frame, said axis being ar-

.cpening and defines an

2,178,908

ranged substantially at right angles to the direc-
tion of displacement of the closure, an arm car-
ried by said first pivotal means which supports
a second pivotal means that defines an axis which
is arranged at an angle to the axis of said first
pivotal means so that the axial direction of said
second pivotal means is changed by movements
of the arm about said first pivota] means, a link
supported by said second pivotal means and con-
nected to said closure by a third pivotal means
which is secured to said closure and defines an
axis lying stubstantially in the plane thereof,
whereby said closure may be swung and displaced
with respect to said opening,

11, Hinging means for closures by which g
closure may both swing and be displaced with
respect to an opening which comprises g first
bivotal means supported by the frame of the
axis lying substantially
in the plane of saig frame, said axis being ar-
ranged substantially at right angles to the di-
rection of displacement of the closure, an arm
carried by said first pivotal means which sup-
borts a second pivota] means that defines an axis
which is arranged at an angle tg the axis of
sald first pivotal means 50 that the axial direc-
tion of said second pivotal means is changed by
movements of the arm about said first pivotal
means, a link supported by said second pivotal
mmeans and connected to said closure by a third
pivotal means which comprises a stub spindie
adapted to cooperate with a socket within said
closure, whereby said closure may be swung and
displaced with respect to said opening,

12. Hinging means ior closures by which g

closure may hoth swing and be displaced with
respect to an opening; which -comprises g first
pivotal means supported by the frame of the

ment of the closure, an arm carried by said first
pivotal means which supports g second pivotal
means that defines an axig which is arranged at
an angle to the axis of said first pivotal means S0
that the axial direction of saiq second pivotal
means is changed by mMovements of the arm about

said second pivatal means to said closure, where-
may be swung and displaced with
respect to said opening, )

13. Hinging means for closures by which g
closure may both swing and be displaced with
respect to an opening, which comprises g first
pivotal means Supported by the frame of the

ment of the closure, an arm carried by said first
pivotal means which supports a second pivotal
neans that defines an axis which is arranged
at an angle to the axis of said first pivota] means
so that the axigl direction
means is changed by movements of the arm about
said first pivotal means, and a third pivotal
means connecting said second pivotal means to
sald closure, said arm being arranged to become
substantially aligned with the third pivotal means
when the closure is in open Dosition whereby said
closure may be swung and displaced with respect
to said opening.
R. J. HARRINGTON HUDSON.,
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