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PATENT OFFICE

HARVEY A. BEILGARD, OF LOS ANGELES, CALIFORNIA

COMBINATION LANDING GEAR, STABILIZING FLOAT, AND REVOLVING BUMPER FOR
‘ HYDROAIRPLANES : o

~ Application filed April 21,

This invention has to do in a general way

~with landing gears for airplanes and is more

particularly related to amphibians, having

as a primary object the production of a land-

5 ing gear of the class described, which is of

simple form and construction and which

lends itself readily to use upon airplanes of
either the monoplane or bi-plane type.

It is well known to those familiar with the

10 construction and operation of hydro air-

‘planes; that it is necessary to provide stabiliz-

ing floats or pontoons which cooperate with

the hull to stabilize the craft when it is rest-

ing upon the water.: It is an important fea-

15 ture of the device contemplated by this in-

vention that the landing gear is formed in a

manner such that the landing wheels, when

they are retracted for landing the craft upon

“the water, act as the stabilizing floats for the
20 hull. . ‘

It is another object of this invention to pro-

duce a landing gear of the class described, in

which the wheels may be retracted for land-

ing on water, and can be further drawn to a

25 position where they act as revolving bumpers

to protect the hull when the airplane is being

drawn up to a dock. - . . o
The general construction of the device con-
templated by this invention comprises a pair

30 of outright frames whieh are adapted to be
carried on opposite sides of the hull and have

rotatably mounted on their outer end por--

. tions swinging frames which carry the land-

ing wheels. The . swinging frames are

35 adapted to swing about axes which are sub-

stantially parallel 4o the horizontal axis of

the hull and the unit is constructed so that the

- wheels may be swung from a vertical position

where they are adapted for use as ground

40 landing ‘wheels, to a horizontal position

wheré they may optionally act as revolving
bumpers or stabilizing floats.

contemplated by this' invention, that the

45 gwinging frame may be moved into’ various

positions of angular adjustment so that the

degree of emersiomr of the wheel may be

regulated to accurately control the stabiliza-

tion of the hull with variations in the weight

50 carried thereby.

Tt is a noteworthy feature of the ‘device

.
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It is well known to those familiar with the

usual construction in amphibians,- that the °

landing wheels are placed immediately ad-
jacent the hull, or in some cases, are mounted
so as to be drawn up into the hull when they
are retracted. Since this construction places
the wheels extremely close together, it is quite
difficult to land such planes upon the ground.
It is an important feature of the device con-

- templated by this invention, that.the wheels

are spaced an appreciable distance away

when landing. ‘

Another feature of importance in the de-
vice contemplated by this invention, resides
in“the provision of shock absorbing means

‘which are associated with the landing gear

so as to relieve the hull of sudden jars while
the plane is being landed.

T consider it another object of this inven-
tion to provide the wheels and their associ-

ated frames with stream lined guards which

are constructed as hollow shells and there-
fore have the effect of pontoons in assisting
the tires on the wheels in stabilizing the
craft while it is in the water.

The details in the construction of a pre-
ferred embodiment of my invention, together
with other objects attending its production,
will be best understood from the following
description of the accompanying drawings

-which are chosen for illustrative purposes

only, and in which— .

Fig. 1'is a side elevation of an amphibian
of the monoplane type, which is-equipped
with a preferred form of my invention;

Fig. 2 is a front elevation of the plane
shown in Fig. 1, which is partly broken away

55

“from the hull so as to give the proper balance »
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and may be considered as having been taken .

in the direction of the arrow 2 in Fig. 1;

Fig. 3 is an enlarged sectional elevation
showing details in the construction of the
wheel assembly embodying my invention;

Fig. 4is an end view of the wheel assembly
shown in Fig. 8, showing the frame work with

"the housing removed, and may be considered

as having been taken in the direction of the
arrow 4 in Fig. 35 - L
Fig. 5 is an enlarged sectional view taken
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in a plane represented by the line 5—5 in

Fi%. 4;

ig. 6 is a partial side elevation similar to
Fig. 1, showing the manner in which the
landing wheel may be retracted into a hori-
zontal position for landing the plane upon
the water. ) .

More particularly describing the inven-
tion as herein illustrated, rle\ferénce numeral
11 indicates an airplane of the amphibian
monoplane type which consists of a hull or
body 12 supporting, through the medium of
struts 13 and 13’, a wing 14. The wing 14
is shown as carrying a motor 15 and a pro-
peller 16. Reference numeral 17 indicates
the combination landing gear and stabilizing
float contemplated by this invention. :

The combination landing gear and stab-
ilizing float 17 is shown as consisting of a
pair of out-right frames 18 and 18” which are
enclosed within housings 19 and 19” and are
shown as being yieldably mounted on oppo-
site sides of the hull or fuselage and as being

- connected to the wings through the medium

of struts 14a, 140’, 145 and 145’.
In the form of my invention chosen for the

1,853,601

segment 85 and the worm 36 are enclosed in

-the housing 387, which is provided with

purpose of illustration, the frames 18 and

18" are shown as being in the form of open
boxes consisting of horizontal members 20,
upright members 21 and transverse members
22. The lower outer end portions of the
frames 18 and 18’ are adapted to support ro-
tatable shafts indicated by reference numer-
als 23. The shafts 23, which are mounted on
suitable bearings 24, have rigidly mounted
thereon swinging frames 25 which are also
made in the form of open box members com-
Erising standards 26 and 27 and angular

race members 28. The outer or lower end
portions of the standards 26 and 27 are pro-
vided with bearings 29 and 29" which support
the axle 30 of the landing wheel 31. The up-

er outer end portion of the rigid frame 17
1s provided with a stop member 32 which is
adapted to be engaged by a suitably posi-
tioned engagement member 33 on the swing-
ing frame 25 when this last mentioned frame
is swung to the horizontal position indicated
in broken lines at A in Figures 2 and 3. 'The

¢

swinging frames 25 are provided with hous--

ings 25¢ which are stream lined. to reduce
flying resistance and are provided with air
chambers 256 designed to act as pontoons
and aid the wheels 31 in stabilizing the hull
when the plane is in the water.

* It will be understood, of course, that vari-

ous means may be employed for imparting’

_ angular adjustment to the swinging frame

25 with respect to the rigid frame 17. In the
form of my invention chosen for the pur-
pose of illustration, I show these adjusting
means as comprising a worm wheel segment

. 85 which is rigidly mounted upon the mid-

5

portion of the shaft 23 and is adapted to be
engaged by a worm 36. Both the worm wheel

aligned bearings 38 and 38’ adapted to form
a support for a shaft 39 which extends

‘through and is rigidly attached to the worm

36. Reference character 85¢ indicates a con-
trol arm which is rigidly mounted on the
shaft 23 and has its outer end portion at-
tached to the point of intersection of the two
angular braces 28. The shaft 89 is con-
nected through the medium of a universal
joint 40, with a main control shaft 41, which
may be operated from the hull of the am-
phibian in any suitable manner, such as by
means of a gear or sprocket 42 mounted on
the inner end of the shaft 41. This sprocket
may be associated with a corresponding
sprocket, on the wheel assembly at the op-
posite side of the hull -and both sprockets
may be operated through the medium of a
chain 44 and a crank 45 which is positioned
adjacent the pilot’s seat. .

Various other means, such as electric or
hydraulic units, may be employed for effect-
ing ‘the swinging movement of the wheels,
and it is to be understood, as pointed out
above, that the particular construction shown
has been chosen for illustrative purposes
only.

In the use of the landing gear contem-
plated by this invention, the wheels are placed
1n the full line position shown in Fig. 1 when
the craft is to be landed upon the ground.
As pointed out above, means are provided for
absorbing the shock incurred during ground
landings, such means being shown as com-
prising the connection between the so-called
rigid or outright frames 18 and 18" and the
hull. Figure 3 shows the details in a pre-
ferred form of such connection and illustrates
the same as comprising thick rubber washers
50 which are enclosed within housings 51.
The frames are connected to the hull by
means of pivoted bolts 52 which have en-
larged shoulders 53 projecting through aper-
tures 54 in the side of the hull. The bolts
52 extend through the washers 50 and are se-
cured thereon by means of washers 55 and
nuts 56. From this construction it will be
seen that the frame 18 is permitted to have
a limited swinging movement with respect to
the hull, and that the yieldable members 50
will absorb most of the shock incurred when
the wheels first strike the ground.

When the plane is to be landed on water
the wheels are withdrawn to the position B
(Fig. 2), so that the wheels 81 and a part.
of the pontoon shields or housings 25a extend
below the water line C. The angle of the
swinging frames may, as pointed out above,
be adjusted to compensate for various loads
in the hull. - When the plane is being drawn
up to a dock, the swinging frames are ex-
tended to the horizontal position A, thus pro-
viding a revolving bumper.
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Tt is well known to those familiar with the
art that, in view of the necessity of using

_pontoons on hydro airplanes, it has hereto-

10

fore been considered impractical to employ
monoplane construction in this type of craft,
since the pontocns have always been mounted
on the bottom wing. My invention makes
possible the. use of monoplane construction
in hydro airplanes, since the stabilizing mem-
bers are mounted on the hull, eliminating the
cantilever action which would be incurred in

" the wings in the event pontoons were sus-
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pended therefrom. :

It will be apparent from the foregoing de-
scription, that the device contemplated by
this invention provides a compact and stable
landing gear for amphibians, which when in
a partially retracted position for landing on
water, provides the stabilizing floats for, the
hull, and when in a full retracted position
provides a dock bumper. This organization
greatly reduces the parasite resistance on air
craft of this nature, since it may be thought
of asdisplacing the pontoons or floats which
are ordinarily required to stabilize the hull.

As pointed out above, the retracted wheels
have the additional function of providing a
revolving bumper which protects the hull and
the wings when the amphibian is being drawn
up to'a dock or landing platform. ’

1t is to be understood that while I have

* herein described and illustrated one preferred.
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form of my invention, the same is not lim-
ited to the precise description above, but in-
cludes within its scope whatever changes
fairly come within the spirit of the appended
claims. _

I claim as my invention:

1. For use in combination with the hull of
a hydro airplane, a landing gear embodying:

wheels swingably carried on opposite sides of-
said hull and adapted to be swung from ver-

tical positions, where they act ag ground
wheels, to angular positions where they act as
stabilizing floats, and to horizontal positions
where they act as revolving bumpers.

2. For use in combination with the hull of
a hydro airplane, a landing gear embodying :
wheels swingably carried on opposite sides
of said hull and adapted to be swung from
vertical positions, where they act as ground
wheels, to angular positions where they act
as stabilizing floats, and to horizontal posi-

tions where they act as revolving bumpers; .

and means for swinging said wheels. -

. 3. For use in combination with the hull of

a hydro airplane, a landing gear embodying:
wheels swingably. carried on opposite sides
of said hull and adapted to be swung from
vertical positions, where they act as ground
wheels, to angular positions where they act
as stabilizing floats, and to horizontal posi-
tions where they act as revolving bumpers;
means for swinging said wheels;'and means

for locking said wheels in various positions
of angular adjustment. o

4. For use in combination with the hull of

a hydro airplane, a landing gear embodying :
wheels swingably carried on opposite sides of

said hull and adapted to be swung {from ver- -
‘tical positions, where they act as ground

wheels, to angular positions where they act
as stabilizing floats, and to horizontal posi-
tions where they act as revolving bumpers;
means for swinging said wheels; means for
locking said wheels in various positions of
angular adjustment; and stop means for
limiting the upward swinging movement of
said wheels. '

5. For use in combination with the hull of
a hydro airplane, a landing gear embodying:
wheels swingably carried on opposite sides

“of said hull and adapted to be swung from

vertical positions, where they act as ground

- wheels, to angular positions where they act

as stabilizing floats, and to horizontal posi-
tions where they act as revolving bumpers;
means including a worm for swinging said
wheels ; means for locking said wheels in'vari-
ous positions of angular adjustment; and
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stop means for limiting the upward swinging -

movement of said wheels.
6. For use in combination with the hull of
a hydro airplane, a landing gear embodying:
frame members mounted on opposite sides
of said hull; yieldable means connecting said
frame member to said hull; swinging frames
mounted in said first mentioned frames and
adapted to swing about axes parallel with
the longitudinal axis of said hull; and land-
ing wheels rotatably mounted in said swing-
ing frame. ‘ '
7. For use in combination with the hull of
a hydro airplane, a landing gear embodying:

frame members mounted on opposite sides of

said hull; yielding means connecting said
frame member to said hull ; swinging frames
mounted in said first mentioned frames and
adapted to swing about axes parallel with
the longitudinal axis of said. hull; landing
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wheels rotatably mounted in said swinging -

frame ; and housings on said swinging frames
partially enclosing $aid landing wheels.

8. For use in combination with the hull of
a hydro airplane, a landing gear embodying:

‘frame members mounted on opposite sides of

said hull; yieldable means- connecting said

116

frame members to said hull ; swinging frames :

mounted in said first mentioned frames and
adapted to swing about axes parallel with
the longitudinal axis of said hull; landing

120

wheels rotatably mounted in said swinging -

frame; and pontoon housings on said swing-
ing frames partially enclosing said landing
wheels. '

"In testimony whereof, I have hereunto set
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my hand at Los Angeles, California, this 15th ,

day of April, 1930. -
" HARVEY A. BEILGARD.
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