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[57] ~ ABSTRACT

Landing gear for a vehicle such as a trailer, comprising
a leg, a foot at the lower end of the leg adapted for
engagement with the ground, a pair of generally chan-
nel-shaped members forming a tube which extends up
from the foot and telescopically receives the lower end
of the leg, the members being generally symmetric
about a central vertical plane of the tube, an elastomeric
member disposed in the tube between the lower end of
the leg and the foot, and a bearing plate in the tube
interposed between the elastomeric member and the
lower end of the leg. The tube is attached to the lower
end of the leg to permit limited telescopic movement of
the leg and the foot whereby the foot is adapted to
move upwardly relative to the leg as the landing gear
accepts the weight of the vehicle thereby resiliently to
compress the elastomeric member between the foot and
the bearing plate. A method of making the foot and tube
of the landing gear is also disclosed.

8 Claims, 4 Drawing Sheets
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1
LANDING GEAR FOR A VEHICLE

BACKGROUND OF THE INVENTION

This invention relates generally to landing gear for
supporting a vehicle when the vehicle is parked and,
more particularly, to a new foot design for such landing
gear. While the landing gear of the present invention
may have other applications, it is particularly suited for
supporting one end of a trailer when the trailer is uncou-
pled from its tractor and parked.

Reference may be made to U.S. Pat. Nos. 3,666,290,
4,634,144, Re. 31,011 and 4,462,612 for landing gear in
the field of this invention.

SUMMARY OF THE INVENTION

Among the several objects of this invention may be
noted the provision of an improved foot design for
landing gear of the type used to support trailers, for
example, when parked; the provision of such landing
gear which effectively absorbs shock; the provision of
such landing gear which is durable and economical to
construct; the provision of such landing gear wherein
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the foot is adapted to assume an inclined position during -

transport of the vehicle to avoid catching on objects as
the vehicle travels forward; the provision of such land-
ing gear which provides for drainage of liquid (e.g.,
rainwater) from the foot area; and the provision of an
economical method of making such landing gear.

Generally, landing gear of the present invention com-
prises a leg, a foot at the lower end of the leg adapted
for engagement with the ground, a pair of generally
channel-shaped members forming a tube which extends
up from the foot and telescopically receives the lower
end of the leg, the members being generally symmetric
about a central vertical plane of the tube, an elastomeric
member disposed in the tube between the lower end of
the leg and the foot, bearing plate means in the tube
interposed between the elastomeric member and the
lower end of the leg, and means attaching the tube to
the lower end of the leg and permitting limited tele-
scopic movement of the leg and the foot whereby the
foot is adapted to move upwardly relative to the leg as
the landing gear accepts the weight of the vehicle
thereby resiliently to compress the elastomeric member
between the foot and said bearing plate means.

In another aspect of the invention, the landing gear
comprises a leg, a foot at the lower end of the leg
adapted for engagement with the ground, said foot
comprising a metal plate having a central portion and an
outer portion surrounding said central portion, a plural-
ity of upwardly-projecting ribs in the outer portion of
the plate radiating outwardly from said central portion
of the plate, and a metal tube extending up from the foot
and receiving the lower end of said leg. The tube is
welded at its lower end to the central portion of the
plate and at its sides to the inner ends of the ribs. Each
rib is sufficiently wide at its inner end of engagement
with a substantial circumferential portion of the tube.
An elastomeric member is disposed in the tube between
the lower end of the leg and the foot. Bearing plate
means in the tube is interposed between the elastomeric
member and the lower end of the leg. Means is provided
attaching the tube to the lower end of the leg and per-
mitting limited telescopic movement of the leg and the
tube whereby the foot is adapted to move upwardly
relative to the leg as the landing gear accepts the weight
of the vehicle thereby resiliently to compress the elasto-
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meric member between the foot and said bearing plate
means.

A method of the present invention for making land-
ing gear of the above-mentioned type involves forming
the foot from a metal plate having a central portion and
an outer portion surrounding said central portion by (a)
cutting the plate to form a plurality of slits in the plate
at the periphery of said central portion of the plate and
(b) deforming the plate to provide a plurality of up-
wardly projecting ribs in said outer portion of the plate
extending outwardly from said slits toward the periph-
ery of the plate; and then securing the tube at its bottom
to the central portion of the plate.

In a second aspect, the method involves bending
metal sheet to form two generally channel-shaped mem-
bers, forming a metal plate constituting the foot, apply-
ing the channel-shaped members to a central portion of
the metal plate with said members extending generally
at right angles to the plate and forming a tube, and
welding the tube at one end thereof to the plate.

Other objects and features will be in part apparent
and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a vehicle (i.e., a trailer)
having improved landing gear of the present invention;
FIG. 2 is an enlarged elevation of a portion of the
landing gear showing a leg and a foot at the lower end

of the leg;

FIG. 3 is a horizontal section taken on line 3—3 of
FIG. 2;

FIG. 4 is a horizontal section taken on line 4—4 of
FIG. 2;

FIG. 5 is a plan view of a foot of the landing gear;

FIGS. 6-8 are vertical sections taken on lines 6—®6,
7—7 and 8—8, respectively, of FIG. §;

FIG. 9 is a section on line 9—9 of FIG. 3 showing the
landing gear retracted and the foot in an inclined posi-
tion;

FIG. 10 is a view similar to FIG. 9 showing the land-
ing gear extended and bearing the weight of the vehicle;

FIGS. 11A and 11B are views illustrating a method of
making the foot of the landing gear; and

FIGS. 12 and 13 are views illustrating a method of
fabricating the tube of the landing gear.

Corresponding reference characters indicate corre-
sponding parts throughout the several views of the
drawings.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, and first more partic-
ularly to FIG. 1, there is generally indicated at 1 landing
gear of the present invention for supporting a vehicle
such as a trailer 3, shown in phantom. The landing gear
is attached in conventional fashion to the underside of
the trailer toward the front of the trailer and at one side
thereof, an identical landing gear, not shown, being
provided at the opposite side of the trailer. The landing
gear is extensible and retractable by conventional means
such as a crank-operated mechanism 7 between a re-
tracted position (FIG. 1) in which it is clear of the
ground for transport of the trailer by means of a tractor
9 (also shown in phantom), and an extended position in
which it is adapted for engagement with the ground to
support the trailer when the trailer is uncoupled from its
tractor and parked.
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As illustrated in FIGS. 2-5, the landing gear com-
prises a leg 11 formed from tubular bar stock of square
cross section, a shoe or foot 13 at the lower end of the
leg adapted for engagement with the ground when the
landing gear is in its extended position, and a tube, gen-
erally designated 15, which extends up from the foot
and telescopically receives the lower end of the leg, as
illustrated in FIG. 2. An elastomeric member 17 is dis-
posed in the tube 15 between the lower end of the leg 11
and the foot 13. Indicated at 19 and interposed between
the elastomeric member and the bottom of the leg is
bearing plate means in the form of a bearing plate which
functions to transmit the weight of the trailer as carried
by the leg to the elastomeric member 17 and foot 13
therebelow. Means generally designated 21 is provided
for attaching the tube to the lower end of the leg 11 and
permitting limited telescopic movement of the leg and
the tube whereby the foot is adapted to move upwardly
relative to the leg as the landing gear accepts the weight
of the trailer thereby resiliently to compress the elasto-
meric member 17 between the foot 13 and bearing plate
19.

More specifically, the foot 13 comprises a generally
rectangular metal plate of suitable thickness (e.g., § in)
having opposite sides 23 extending generally parallel to
the sides of the trailer and opposite ends 25 extending
generally parallel to the front and back of the trailer, the
ends of the plate being bent upwardly in conventional
fashion. As indicated, the foot has a central portion 13«
an outer portion 13b surrounding the central portion,
and a plurality of ribs (four ribs are shown), each desig-
nated 27, formed by upwardly-struck sections of the
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outer portion of the plate extending generally diago- .

nally from the periphery of the central portion 13a of
the foot toward the corners of the foot. These ribs are of
generally inverted-V shape in transverse section (FIG.
T) and slope downwardly at approximately a 12-13
degree angle as they extend outwardly from the central
portion of the foot (FIG. 8). The ribs 27 are relatively
wide at their inner ends and relatively narrow at their
outer ends, as illustrated in FIG. 5.

The inner edges of the ribs 27 (i.e., the edges adjacent
the central portion 13a of the foot) are shaped and con-
toured to correspond to the shape of the tube 15 which,
as illustrated, is generally rectangular. The inner edge
of each rib 27 is sufficiently wide to engage not only a
respective corner of the tube 15 but also substantial
portions of adjacent side walls of the tube. The tube 15,
as illustrated, comprises a pair of generaily channel-
shaped members 15q, 155, each having a web 31 and a
pair of flanges 33 extending generally at right angles to
the web, the members being generally symmetric about
a central vertical plane of the tube. The channel mem-
bers 15a, 15b are disposed with respect to one another
to form a generally rectangular tube, although it will be
understood that other configurations may be used with-
out departing from the scope of this invention. The
flanges 33 of adjacent channel members 154, 15b are
spaced apart but relatively close to one another to pro-
vide relatively narrow gaps G extending axially of the
tube 15 at opposite sides of the tube to facilitate drain-
age of liquid (e.g., rainwater) from the tube. The tube 15
should have a wall thickness (e.g., 1 in.) sufficient to
provide the necessary strength. The tube 15 (i.e., chan-
nel members 15a, 15b) is welded at its bottom to the foot
13 and at its sides to the inner ends of the ribs 27, the
latter of which thus strengthen not only the plate but
also the tube. The upper end of the tube is bent inwardly
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to provide a relatively close fit with the leg 11. The
cross-sectional inside dimensions of the tube below its
inwardly-swaged upper end are somewhat greater than
the corresponding outside cross-sectional dimensions of
the leg so as to enable limited pivotal movement of the
foot relative to the leg, as will be described.

The elastomeric member 17 comprises a flat rela-
tively thick (e.g., 15/16 in.) annular pad of suitable
elastomeric material, such as natural rubber, having an
outline or peripheral shape generally corresponding to
the interior shape of the tube 15, which is illustrated to
be generally rectangular. The pad has a pair of bosses or
feet, each designated 37, projecting down from its bot-
tom face adjacent the rearward side of the pad (i.e.,
toward the rear of the vehicle) and a corresponding
number of depressions 39 in its upper face (FIG. 4)
immediately opposite the bosses to accommodate com-
pression of the bosses when the pad is compressed
under the load of the trailer, as illustrated in FIG. 10.
The bosses 37 on the pad give the pad a generally
wedge-shaped configuration as viewed from the side,
which causes the foot to pivot to an inclined position in
which it slopes downwardly in front-to-rear direction
when the landing gear is retracted (see FIG. 9). The pad
17 and bosses should be so dimensioned that the angle of
slope or tilt is approximately five degrees off a plane
generally at right angles to the leg 11. Regardless of
whether the pad 17 has feet, the naturally inclined or
tilted orientation of the foot may be ensured by con-
structing the foot so that its center of gravity is offset
rearwardly with respect to the central vertical axis of
the leg 11. This offset will cause the foot to pivot to the
point where the tube wall engages the leg to limit fur-
ther pivoting.

As shown in FIGS. 3 and 9, the bearing plate 19 is
also of a shape conforming to the shape of the leg 11 and
tube 15, which in this case is generally rectangular (or,
more particularly, square). The dimensions of the plate
should be somewhat greater than the cross-sectional
dimensions of the leg so that the leg bears directly on
the bearing plate. The plate 19 is dished or domed up-
wardly to accommodate upward deformation of the
elastomeric pad 17 when it is compressed. However, the
upper face of the bearing plate has flat peripheral edge
margins engageable by the bottom edges of the leg to
provide a flat engagement of the leg with the plate to
prevent outward flaring of the lower end of the leg
under the weight of the trailer.

Means 21 for attaching the tube 15 and the foot 13
thereon to the leg 11 is a pin-and-slot connection be-
tween the tube and the leg comprising a pair of diamet-
rically opposing slots 41 in opposite side walls of the leg
11, a pair of corresponding circular holes 43 in the chan-
nel-shaped members 15q, 156 forming the tube 15, and a
bolt 47 extending generally horizontally through the
slots and holes at a location above the bearing plate 19.
It will be understood that the bolt functions as a pivot
for the foot to swing on the leg about a generally hori-
zontal axis extending in side-to-side direction with re-
spect to the trailer. A nut 49 threaded on the bolt 47
holds the assembly together.

The slots 41 in the leg permit limited up and down
telescopic movement of the tube and leg sufficient to
ensure that the entire load of the trailer is transferred to
the elastomeric pad 17 and foot 13 when the landing
gear is being used to support the trailer. This is best
illustrated in FIGS. 9 and 10, the former of which
shows the landing gear in retracted position with the
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foot inclined, the elastomeric pad 17 under little if any
compression, and the bolt 47 at the bottom of the slots
41 in the leg thereby to prevent any further separation
between the foot and the bottom of the leg. When the
leg 11 is extended and the weight of the trailer trans-
ferred to the leg, the foot 13 will pivot on the bolt 47 to
conform to the slope (if any) of the ground and also
move upwardly relative to the leg as permitted by
movement of the bolt 47 up in the slots 41 to a position
wherein the elastomeric pad is compressed and bearing
the full weight of the trailer, it being understood that
the bolt 47 is under no load.

In accordance with the method of this invention, the
foot 13 of the landing gear may be made in a singe die
operation wherein a continuous metal web of suitable
thickness (e.g., } in.) is intermittently fed in foot-length
intervals into suitable tooling which, on the downstroke
of a press, progressively (a) shears the web to form a
plate, (b) bends opposite ends 25 of the plate upwardly,
(©) cuts or lances the plate to form a plurality of slits
(indicated at S in FIG. 11A) in the plate at the periphery
of the central portion 13a of the plate, and (d) deforms
the plate to provide a plurality of upwardly-projecting
ribs 27 in the outer portion 13b of the plate extending
outwardly from the slits toward the periphery of the
plate, as shown in FIG. 11B. The shape of the slits S will
depend on the shape of the tube 15 and the position of
the ribs with respect to the tube. Thus, for a rectangular
tube, four L-shaped slits S may be cut at locations corre-
sponding to the four corners of the tube as welded to
the central portion of the plate. For tubes of other
shapes, the slits will be of correspondingly different
shapes. It will be apparent that the outer edges of the
slits as formed (i.e., the edges of the slits toward the
periphery of the plate) will form the inner edges of the
ribs 27 when the latter are formed, and that the inner
edges of the slits will define portions of the periphery of
the central portion 13a of the plate.

While it is contemplated that the above steps (a)-(d)
will be effected in a single die¢ operation (that is, in a
single downstroke), it will be understood that the steps
may be effected sequentially in separate die operations.

As illustrated in FIGS. 12 and 13, the tube 15 is
formed by intermittently feeding a continuous web of
sheet metal forwardly, punching holes 43 in the web at
suitable intervals by suitable means at a first station (not
shown), and then, at a second die station 61, shearing
the web and bending it in a single die operation to form
a channel-shaped member 152 or 15b. After removal
from the die 61, two such members 152, 155 are then
applied to the central portion 13a of a foot 13 with the
members extending generally at right angles to the foot
to form a tube 15, and with the edges of the flanges 33
of the channels spaced apart to define gaps G. With the
channel members 154, 155 held in this position (as by a
suitable fixture), the members are welded at their bot-
toms to the central portion of the foot and at their cor-
ners to the inner ends of the ribs 27.

With the channel members 154, 156 welded to the
foot 13 to form tube 15, the elastomeric pad 17 is placed
in the tube, the bearing plate 19 placed in the tube over
the elastomeric member, and the lower end of the leg
_ inserted in the tube over the bearing plate. The bolt 47
is then inserted and the nut 49 applied to hold the com-
ponents in assembly.

In view of the above, it will be seen that the several
objects of the invention are achieved and other advanta-
geous results attained.
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As various changes could be made in the above con-
structions and methods without departing from the
scope of the invention, it is intended that all matter
contained in the above description or shown in the
accompanying drawings shall be interpreted as illustra-
tive and not in a limiting sense.

What is claimed is:

1. Landing gear for a vehicle such as a trailer, com-
prising a leg, a foot at the lower end of the leg adapted
for engagement with the ground, a pair of generally
channel-shaped members forming a tube which extends
up from the foot and telescopically receives the lower
end of said leg, an elastomeric member disposed in the
tube between the lower end of the leg and the foot,
bearing plate means in the tube interposed between the
elastomeric member and the lower end of the leg, and
means attaching the tube to the lower end of the leg and
permitting limited telescopic movement of the leg and
the foot whereby said foot is adapt ed to move up-
wardly relative to the leg as the landing gear accepts the
weight of the vehicle thereby resiliently to compress the
elastomeric member between the foot and said bearing
plate means, said channel-shaped members having
edges spaced from one another to form relatively nar-
row gaps extending generally axially of the tube to
permit drainage from the interior of the tube.

2. Landing gear for a vehicle such as a trailer, com-
prising a leg, a foot at the lower end of the leg adapted
for engagement with the ground, a pair of generally
channel-shaped members forming a tube which extends
up from the foot and telescopically receives the lower
end of said leg, an elastomeric member disposed in the
tube between the lower end of the leg and the foot,
bearing plate means in the tube interposed between the
elastomeric member and the lower end of the leg, and
means attaching the tube to the lower end of the leg and
permitting limited telescopic movement of the leg and
the foot whereby said foot is adapted to move upwardly
relative to the leg as the landing gear accepts the weight
of the weight thereby resiliently to compress the elasto-
meric member between the foot and said bearing plate
means, said means for attaching the tube to the lower
end of the leg being adapted to permitting relative piv-
otal movement of the leg and the tube about a generally
horizontal axis extending generally in side-to-side direc-
tion with respect to the vehicle, said means for attach-
ing the lower end of the leg to the tube comprising a
pin-and-slot connection.

3. Landing gear as set forth in claim 2 wherein said
pin-and-slot connection comprises a pair of diametri-
cally opposing slots in the leg, a pair of corresponding
holes in said tube, and bolt means extending through
said slots and said holes at a location above said bearing
plate means.

4. Landing gear for a vehicle such as a trailer, com-
prising a leg, a foot at the lower end of the leg adapted
for engagement with the ground, a pair of generally
channel-shaped members forming a tube which extends
up from the foot and telescopically receives the lower
end of said leg, an elastomeric member disposed in the
tube between the lower end of the leg and the foot,
bearing plate means in the tube interposed between the
elastomeric member and the lower end of the leg, and
means attaching the tube to the lower end of the leg and
permitting limited telescopic movement of the leg and
the foot whereby said foot is adapted to move upwardly
relative to the leg as the landing gear accepts the weight
of the vehicle thereby resiliently to compress the elasto-
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meric member between the foot and said bearing plate
means, said bearing plate means being free of attach-
ment to the leg and the tube.

5. Landing gear as set forth in claim 4 wherein said
bearing plate means comprises a bearing plate having an 5
outline generally corresponding to the inside configura-
tion of said tube, said bearing plate being dished up-
wardly to accommodate upward deformation of said
elastomeric member when it is compressed.

6. Landing gear as set forth in claim 5 wherein said 10
bearing plate has un upper face with relative flat periph-
eral edge margins engageable by the bottom of said leg.

7. Landing gear for a vehicle such as a trailer, com-
prising a leg, a foot at the lower end of the leg adapted
for engagement with the ground, said foot comprising a 15
metal plate having central portion and an outer portion
surrounding said central portion, a plurality of upward-
ly-projecting ribs in said outer portion of the plate radi-
ating outwardly from said central portion of the plate, a
metal tube comprising two generally channel-shaped 20
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members having edges spaced from one another to form
relatively narrow gaps extending generally axially of
the tube to permit drainage from the interior of the
metal tube, said metal tube extending up from the foot
and receiving the lower end of said leg, said tube being
welded at its lower end to said central portion of the
plate and at its sides to the inner ends of said ribs, an
elastomeric member disposed in the tube between the
lower end of the leg and the foot, bearing plate means in
the tube interposed between the elastomeric member
and the lower end of the leg, and means attaching the
tube to the lower end of the leg, and permitting limited
telescopic movement of the leg and the tube whereby
said foot is adapted to move upwardly relative to the leg
as the landing gear accepts the weight of the vehicle
thereby resiliently to compress the elastomeric member
between the foot and said bearing plate means.

8. Landing gear as set forth in claim 7 wherein said

tube is generally rectangular in horizontal cross section.
* %k Kk % %
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