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n We, UOP INc., a corporation or-
ganized under the laws of the State of Dela-
ware, United States of America, of Ten
UOP Plaza, Algonquin & Mt. Prospect
Roads, Des Plaines, Illinois, 60016, United
States of America, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be particu-
larly described in and by the following
statement : —

This invention relates to track fittings for
use in anchoring loads to the floor of air-
craft. Typically, an aircraft floor includes
a plurality of parallel, longitudinally-
slotted, channel-like tracks arranged flush
with the floor down the length of the in-
terior. The tracks have alternate wide and
narrow openings which are commonly
spaced at a one inch pitch so that fittings
for anchoring seats or cargo can be located
at any desired multiple inch increment
along the length of the track. The fittings
and associated track must typically be able
to support 1800 kg. vertical and 1600 kg.
horizontal loads. One commercially avail-
able fitting which meets these requirements
comprises a housing which carries a verti-
cally movable shear pin and an operating
handle therefor at its forward end and a
pair of threaded, headed retaining studs on
25-4 mm. centers at its rearward end. The
headed studs are adapted to be slid under
retaining lips in the track and the shear pin
is then lowered into the wider openings in
the track to prevent forward movement. A~
transverse aperture is located in the housing
midway between the studs for attaching a
load to the fitting. Since the fittings being
discussed are usually, when used on a seat,
only used on the rear legs of the seat, the
forces acting on the fittings in a crash situa-
tion will typically be forward and upward.
These forces are resisted by the forward
edge of the shear pin and the two studs

with most of the vertical force being re-
sisted by the rear stud as the fitting tends
to pivot about the forward edge of the for-
wardly mounted shear pin. The forward
stud can absorb very little of the load until
the track and rear stud to deflect. As the
fitting starts to fail under load, the rear
stud typically pulls out of the track, caus-
ing all of the vertical loading to be trans-
ferred to the front stud which then also
pulls out.

Although the aforementioned fittings are
sufficiently strong for use on each of the
two legs of a double seat, they do not have
sufficient strength to support a triple seat
where the triple seat must be carried by
the same two tracks as a double seat with
one seat position cantilevered into the aisle.
Increased density seating is being strongly
considered as an alternative to the tremen-
dous expense associated with the purchase
of new aircraft and as a means to decrease
the amount of fuel consumed per passen-
ger mile. In one widebody aircraft pre-
sently utilizing an eight abreast seating
configuration consisting of four double
seats, capacity can be increased consider-
ably by using a triple-quad-double confi-
guration to provide nine abreast seating.
However, the additional loading provided
by the substitution of a two-leg triple seat
for a two-leg double or a three-leg quad
seat for a pair of two-leg doubles would
necessitate that the front and rear legs of
each seat be spaced apart by about 56 cm.
rather than the conventional 46 cm. When
one considers that the seats are normally
spaced at a pitch of only 81-91 cm. or less,
it is obvious that the small amount of aisle
space in front of the seats could not com-
fortably accommodate rear seat legs which
extend 10 cm. further back into the aisle
space than before. Alternatively, the seat
track in the aircraft could be replaced with
a much heavier track but the cost would
be very high and the additional weight of
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the heavier track would increase operating
costs and decrease the load capacity.

SUMMARY

It is among the objects of the present
invention to provide an aircraft track fitting
which has a substantially greater load
carrying capacity than conventional fittings
so that increased loads can be supported
without increasing the fore and aft leg
spacing distance.

It is another object of the invention to
provide a track fitting which will distribute
the loading relatively evenly over the en-
gaged length of the track.

It is yet another object of the invention
to provide a track fitting that, even though
slightly heavier than conventional fittings,
can result in a net weight saving by per-
mitting the elimination of certain far
heavier leg members.

The foregoing and other objects are at-
tained by the track fitting of the present
invention.

By forming the four sets of load bearing
lobes on three pivoted support plates so
that alternate lobes pivot about different
pivot support pins and so that pairs of lobes
spaced 5 cm. apart pivot about an axis posi-
tioned between them, the fitting is able to
spread the loading relatively uniformly over
a 10 cm. length of track. Thus, the fitting
is able to easily withstand static loads of
3175 kg. in an upward direction and 2168
kg. in a forward direction on a track that
would fail if such loads were applied over
only a 2-5 or 5 cm. length. As the loading
increases, the lobes tend to assume loca-
tions on a large radius circle as they uni-
formly deflect the track to a similar shape.

By using the track fitting of the present
invention in place of conventional fittings,
it is possible to support a triple seat with
only two rearwardly extending legs, or a
quad seat with only three rearwardly extend-
ing legs, all without increasing the fore and
aft spacing of the legs of any seat. By use
of the improved fitting, a particular eight
abreast cabin configuration of a Douglas
DC-10 aircraft can be changed from a
capacity of 202 using all double seats to a
capacity of 227 by going to a nine abreast
configuration with a triple seat on one side
of the cabin, a double on the other side,
and a quad seat in the middle. The ex-
panded capacity configuration utilizes 25
triple seats, 22 quads and 32 doubles. With
each triple seat requiring one of the im-
proved track fittings disclosed herein and
each quad requiring two improved fittings,
69 improved fittings having a total weight
of about 11-8 kg. is added to the weight of
the aircraft but 22 legs weighing about
22-7 kg. can be eliminated from the quads

for a net weight saving of 1009 kg. In
addition to the weight saving gained by
eliminating a rear leg from each quad, pas-
senger leg room is considerably enhanced
by the absence of a leg.

BRIEF DESCRIPTION OF THE
DRAWINGS

Fig. 1 is a partially broken away iso-
metric view of the improved track fitting in
assembled relation to a slotted floor track;

Fig. 2 is a side view of the track fitting
with the shear pins retracted for clarity
showing the positions assumed by the track
engaging lobes when they are under maxi-
mum loading conditions;

Fig. 3 is a broken away side view of the
track fitting with the shear pins in their
operative positions;

Fig. 4 is a rear end sectional view of the
track fitting taken on line 4-4 of Fig. 3;

Fig. 5 is a sectional view of the track
fitting taken on line 5-5 of Fig. 3;

Fig. 6 is a sectional view of the track
fitting taken on line 6-6 of Fig. 3;

_Fig. 7 is a bottom view of the track fit-
ting;

Fig. 8 is a fragmentary end view showing
the relationship between the retaining lugs
of the track fitting and a seat track with a
modified wear plate included; and

Fig. 9 is a side view showing the rela-
tionship (exaggerated for clarity) between
the fitting and a floor track under extreme
loading conditions.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to Fig. 1, the improved track
fitting indicated generally at 10 is shown in
operative relationship with a slotted floor
track 12 having a bottom wall portion,
side wall portions, and top portions in
which are formed a plurality of circular or
concave wide openings 14 which are spaced
from each other on 2-54 cm. centers and
separated by retaining lip portions 16 which
define a narrow space 17 between the re-
taining lip portions on opposite sides of
the track. The track fitting 10 includes a
housing portion 18 which is preferably for-
med of cast aluminum. The upper central
portion of the housing 18 has a transverse
aperture 22 extending therethrough. The
aperture 22 is the point at which loads are
attached to the fitting such as by means of a
pin (not shown) passing through the aper-
ture. Where the fitting is used to support
the rear leg of a seat the opposite sides of
the leg would extend generally in the direc-
tion of the arrow in Fig. 9 so as to overlie
the aperture 22 and would be attached there-
to by means of a bolt, for example. Where
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the fitting 10 is to be used to attach cargo
to the floor of the aircraft, a clevis type
member (not shown) can be attached to the
aperture 22 with the cargo being attached
to the fitting by means of straps or cables
anchored to the clevis. A wear plate 24
of a wear-resistant material such as nylon
may be attached to the bottom of the
housing to facilitate sliding of the fitting
over an upper track surface 26 on the
floor track 12 during an assembly and dis-
assembly operation. When the fitting 10 is
to be used to anchor a seat, the front and
rear legs (not shown) of the seat are
generally tied together by means of a
spreader member 2& which is attached to
the fitting by means of rivets 29, for ex-
ample. The spreader 28 firmly ties the rear
legs ‘and lockable fitting 10 to the front
legs and thus obviates the need for any
lockable fitting on the front leg.

The novel construction of the track fit-
ting 10 which permits it to distribute the
loading relatively evenly over the entire
length of track with which it is engaged
is provided by outer lug support plates 30
and an inner lug support plate 32. The
outer plates 30 carry a forward outwardly
extending lug 34 and a rearward outwardly
extending lug 36. The support plates 30
are mounted for a limited degree of pivotal
movement about a pivot pin 38 which may
comprise a roll pin. Rotation of the sup-
port plate 30 about the pin 38 is limited by
providing the plate with an enlarged open-
ing 40 which surrounds a second pivot pin
48 carried by the housing 18. The inner
lug support plate 32 carries a forward lug
44 and a rearward lug 46, each of which
extends outwardly tc both sides of the plate
(see Fig. 6) as compared to the lugs 34, 36
which extend outwardly to one side of the
plate (see Fig. 5). The inner lug support
plate 32 is mounted for pivotal movement
about pivot pin 48 with its degree of per-
missible pivotal movement being limited by
enlarged opening 50 which surrounds pin
38 and which is formed in plate 32. As
can be seen in Figs. 1-3, the lugs 34, 36 on
plate 30 and the lugs 44, 46 on plate 32 are
alternated with each other. The support
plates 30, 32 are restricted in their pivotal
movement by the enlarged openings 40, 50
which act as stops for the pins 48, 38 so
that the lugs 34, 36 and 44, 46 can move
between the position shown in Fig. 3 when
there is little or no loading on the track

- fitting to the position shown in Fig 2 which

illustrates the position the lugs can take
under extreme loading conditions (such as
those illustrated in Fig. 9) where the load-
ing is sufficient to deflect the track 12.
Referring to Figs. 2 and 3, the shear pin
members 54 which cooperate with the track
12 to prevent fore and aft movement of the

fitting 10 are shown in their retracted and
engaged positions, respectively. When the
fitting 10 is to be assembled to the floor
track 12, the shear pins 54 are lifted up-
wardly by a curved lift member 56 which
is pivotally mounted to an over-center type
handle member 58 by means of a pivot pin
60. As the handle 58 is lifted from its Fig.
3 position to its Fig. 2 position, a stop pin
62 carried by it engages the lift member 56
while the flat end surface 64 of the handle
58 bears against wear plate 66 to maintain
the shear pins 54 in their raised position.
The shear pins 54 are mounted to the lift
member 56 by pins 70 and include a
shoulder portion 72 which is engaged by a
spring 74 to bias the pins 54 downwardly.
The shear pins 54 are bifurcated so as to
provide spaced-apart track-engaging sur-
faces 76 (see Figs. 4 and 7) which straddle
the inner and outer lug support plates 32,
30.

Figs. 5 and 6 are cross-sectional views
through the pivot pins 48, 38 respectively
and shown the relationship of said pins to
the support plates 30, 32 and to the en-
larged openings 40, 50.

Fig. 7 is a view of the underside of the
fitting 10 and -helps illustrate the manner
in which the fitting is assembled to the floor
track 12.

The assembly of the fitting 10 to a floor
track 12 is as follows: with the shear pins
54 retracted as shown in Fig. 2 by lifting
the handle 58, the lugs 34, 44, 36 and 46
are dropped through the holes 14 in the
track 12 (Fig. 1) so that the wear plate 24
rests on the upper track surface 26. The
entire fitting 10 is then moved fore or aft
approximately 1-3 cm. so as to cause the
lugs to be positioned under the retaining
portions 16 on the track while simul-
taneously bringing the shear pins 54 into
alignment with a pair of wide openings 14
on the track. The handle 58 is then
pressed downwardly to its Fig. 3 position,
permitting the shear pins 54 to move down-
wardly under the pressure of springs 74 so
that the lower outer surfaces 76 thereof
pass into the respective openings 14 with
which they have been aligned and engage
the sides thereof so as to prevent fore and
aft movement of the fitting in the track.

Fig. 8 is a cross-section of a track 12 of
the type shown in Fig. 1 which illustrates
the assembled relationship between the lug
46 and the retaining portions 16 which
prevents vertical movement of the fitting.
The track 12 has a relatively deep channel
80 formed along its length, which, in addi-
tion to providing support for track fittings,
provides a conduit for the cables which
carry audio signals for an in-flight enter-
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The wear track 124 attached to the
housing 18 in Fig. 8 is a modification of the
wear plate 24 shown in the other figures in
that it is formed of metal which is bent
downwardly so as to overlie the sides of the
track 12. The downturned extensions of
the modified wear plate provide additional
restraining force to help prevent the lugs,
such as the lug 46, from forcing the sides
of the track apart as the lug and fitting are
pulled upwardly by the loading exerted
during a crash, for example. The spreader
members 28 could also be formed with
downwardly turned edges to overlic the
sides of the track fitting 12 and perform a
similar retaining function.

Fig. 9 shows the relationship, exaggera-
ted for clarity, between a track fitting 10
and a floor track 12 under maximum load-
ing conditions when the loading is exerted
in the direction indicated by the arrow.
The shear pin surfaces 76 resist forward
movement while the outer lugs 34, 36 pivot
on their support plate 30 (Fig. 1) about
pivot point 38 to provide uniform loading
between an alternately spaced pair of re-
taining lip portions 16 which comprises the
first and third of any set of four consecu-
tively spaced retaining lip portions. Simi-
larly, the lugs 44, 46 engage an alterna-
tely spaced pair of retaining portions 16
which comprises the second and fourth
of any such set and pivot on their support
plate 32 about pivot pin 48 so as to divide
the load between them.

WHAT WE CLAIM IS:—

1. A track fitting for use with a slotted
floor track of the type used in aircraft
wherein said track has a bottom portion,
vertical side portions, and top portions
carried by each of said side portions and
defining the side edges of a longitudinal slot
which overlies the bottom and is spaced
therefrom, so as to define an open channel,
said top portions on each side of said slot
being formed so as to define a plurality of
alternately spaced retaining lip portions
and concave relieved portions, said track
fitting comprising an elongated housing
having a length at least as great as the
axial distance between four of said spaced
retaining lip portions, aperture means in
an upper portion of said housing for an-
choring a load to said fitting, a plurality of
lobe members mounted within said hous-
ing, said lobe members being shaped so as
to be capable of being dropped vertically
through a plurality of said concave relieved
portions in said track and then moved
axially with said housing along the track to
bring said lobe members under the retain-

ing lip portions, a pair of spring-loaded
shear pins mounted in said housing, said
shear pins being capable of being moved
downwardly into two of said plurality of
concave relieved portions in said track
when said lobes underlie said retaining lip
portions to contact the edges of said con-
cave relieved portions and restrict horizon-
tal movement of said fitting in said track
while said lobe members contact the under-
side of said retaining lip portions to restrict
movemnient, a pair of horizontal, transverse
pivot members mounted in said housing at
spaced locations along the length thereof,
the first and said pivot members providing
the support for first pivoted support plate
means which carry the lobe members which
are adapted to engage the first and third of
any four consecutively axially-spaced lip
portions in said track and the second of
said pivot members providing the support
for second pivoted support plate means
which carry the lobe members which are
adapted to engage the second and fourth of
said four consecutively axially-spaced lip
portions in said track.

2. A track fitting according to Claim 1
wherein each of said first and second
pivoted support plate means includes an
opening spaced from its own pivot member
which surrounds the other pivot member
and has a larger diameter than said other
pivot member, the opposed sides of said
opening being adapted to be alternately
contacted by said other pivot member to
limit the range of pivotal movement of
said support plate means.

3. A track fitting according to Claim 1
or 2 wherein a pair of outer support plate
members are pivoted on one pivot member
and a single inner support plate member is
pivoted on the other pivot member.

4. A track fitting according to Claim 3
wherein the lobe members on the inner
support plate member extend to each side
of said inner support plate member while
the lobe members on the outer support
plate members extend only to the outer side
of said outer support plate members.

5. A track fitting according to any of
the Claims 1 to 4 wherein said shear pins
have their lower ends bifurcated so as to
extend over the outer side edges of said
support plate means.

6. A track fitting according to any of
the Claims 1 to 5 wherein a wear plate is
attached to the bottom of said housing to
facilitate the sliding of said track fitting
on a track.

7. A track fitting according to Claim 6
wherein said wear plate has downwardly
extending side portions which are adapted
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to partially overlie the side wall portions J. Y. & G. W. JOHNSON,
of a track. . . Chartered Patent Agents,
8. A track fitting for use with a slotted Furnival House,

floor track of an aircraft substantially as .
hereinbefore described wtih reference to, 14/18 High Holborn,
and as illustrated in, the accompanying London WCI1V 6DE.
drawing. Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY
from which copies may be obtained.
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This drawing is a reproduction of
1 SHEET the Original on a reduced scale
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