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To all whom it may concern.- . 
Be it known that I, MAXIMILLIAN F. STU 

PAR, a citizen of the United States, residing 
at Buffalo, in the county of Erie and State 
of New York, have invented a new and 
useful Improvement in Landing-Gears for 
Flying-Machines, of which the following is 
a speci?cation.’ 
This invention relates to landing gears for 

?ying machines. . ~ . 

Ordinarily aeroplanes are equipped with 
a single pair of ground wheels disposed at 
the opposite ends of a transverse axle or 
shaft which is movably mounted on the land 
ing gear frame and is connected thereto by 
elastic bands'or springs which afford a re 
silient support for the machine and act to 
cushion the shocks incident to making land- - 
ings. The possible variation in the position 
of the wheel axle or shaft forwardly or 
rearwardly with reference to the centerzof 
weight of the machine is comparatively lim 
ited. If the wheels are too far rearward 
they are apt to cause the machine tonose 
over or tip forwardly in making a landing, 
especially when landing on soft or uneven. 
ground. On the other hand, if the wheels 
are set too far forwardly, the lifting effect 
of the landing gear springs on the rear end 
or tail of the machine is so reduced as to 
magnify the drag of the tail on the ground 
and greatly increase the di?iculty of rising 
from the ground. In any case it is a serious 
problem to provide, in a single axle con 
struction, a sufficient number of springs or 
elastic. bands to give the requisite spring 
support for a. large, heavy machine without 
unduly complicating the construction and 
increasing the wind resistance. 
The object of this invention is to pro- .7 

duce a practical and efficient landing gear 
for ?ying machines which will overcome the 
above noted objections and provide an ade 
quate and desirable resilient support for 
large, heavy machines. , ‘ 
In the accompanying drawings: 
Figure 1 is a fragmentary side elevation, 

of alanding gear embodying the invention. 
Fig. 2 is a plan view thereof. ' 
Fig. 3 is a transverse. section thereof on 

line 3-3, Fig. _1. ‘ 
Fig. 4 is a perspective view, on a reduced 

scale, showing the arrangement of two-like 
landing gears on a machine. 
A represents the landing gear frame, or 

depending portion of the main frame of a 
?ying machine on which the ground wheels 
are mounted. This frame ma be of any 
suitable construction, having t e necessary 
strength, rigidity and lightness. The frame 
shown has a substantially vertical front post 
or member 10, a brace 11 which inclines up 
wardly and rearwardly'from the lower por 
tion of the front post 10, and a lower end 
portion which is preferably extended fore 
and aft of the machine so as to form a rela- ‘ 
tively long, narrow base 12 for the connec-' 
tion of the ground wheels 13. The post and 
brace are of the usual stream-line form in 
cross-section. There are preferably four 
ground wheels arranged in two pairs at the 
front and rear ends of a suitable wheel 
support or carriage. The wheel carriage 
shown is composed of two parallel side bars, 
14 which extend lengthwise at opposite 
sides of the base 12 of the landing gear 
frame and are connected at their front and 

. rear ends by transverse ‘shafts or axles 15 on 
the ends of which the ground wheels are 
suitably mounted or journaled. The wheel 
carriage is resiliently connected to the base 
of the landing gear frame by elastic bands 
01’ springs which permit the wheel carriage 
to yield upwardly relative to the landing 
gear frame, or the latter to yield down 
wardly relatively to the wheel carriage. 
Preferably a series of cross rods 17 connect 
ing the side bars, 14 of the wheel carriage 
extend transversely through vertically elon 
gated slots 18 in the base of the landing 
gear frame, and elastic or spring bands or 
loops 19 attached to'the projecting ends of 
the cross rods 1'7 pass under and engage the 
lower edge of the base 12 of the landing 
gear. frame. A group of these bands are 
usually connected to each cross rod. Hooks 
or heads are preferably‘ provided on the 
projecting- ends of the cross rods 17 to pre— 
vent the disengagement of the bands from 
the rods, and the lower edge of the-landing 
gear frame is preferably provided with 
cross ribs or. projections 20 which con?ne 
the elastic bands and prevent them from 
shifting on or disengagement from the ‘base 
of the landing gear frame. _ 
‘When the wheels rest on the ground?the 

anding gear frame and the weight of the 
machine carried thereby are thus suspended 
from the wheel carriage by a plurality of’ 
elastic bands. or loops which are located at 
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intervals along the length of the carriage 
and yieldingly support the machine from 
the carriage and permit it to yield down 
wardly under the weight relatlvely to the 
wheel carriage. The wheels located at the 
opposite ends of the relatively long wheel 
carriage are spaced a considerable distance 
apart lengthwise of the machine or in the 
direction of ?ight, and the front and rear 
Wheels can be thus disposed respectively in 
front of and in rear of the center of weight 
of the machine. The wheel carriage can 
move bodily up and down relatively to the 
landing gear frame while maintaining a sub 
stantially horizontal position, so thatwhen 
the centeryof weight of the machine is sub 
stantially over the center of the carriage 
the front and rear wheels have substantially 
equal supporting effect. In addition, how 
ever, the described resilient connections be 
tween the wheel carriage and the landing 
gear frame permit either the front or rear 
end of the wheel carriage to yield relatively 
to the landing gear frame to a greater ex 
tent than the opposite end. Therefore, when 
the machine vis making a landing, if the front 
wheels ?rst strike the ground they can yield 
upwardly and cushion the shock more or 
less until the rear wheels strike the ground 
and cooperate with the front wheels in car 
rying the machine, the carriage being per 
mitted to yield bodily horizontally while re 
maining horizontal or to tip up at its front 
or rear end to equalize the weight on the 
front and rear wheels and balance the ma 
chine. The front‘ wheels ‘can be located far 
enough forward to practically eliminate the 
possibility of the machine nosing over and 
thus being damaged or injuring the occu 
pants in making landings. On the other 
hand, if the machine, in'landing, is at such 
an inclination that the rear wheels ?rst 
strike the ground, these can yield and cush 
ion the shock more or less and hold the tail 
of the machine oil’ the ground until the ma— 
chine settles on all of the wheels. In rising 
from the ground the rear wheels, being lo 
cated in rear of the center of weight of the . 

- machine, have a much greater effect in lift 
ing. and holding the tail of the machine off 
of the ground than wheels located farther 
forward in the more usual arrangement, and 
the machine can therefore rise more readily. 

> By the described construction also, the re 
silient supports for the machine are dis 
tributed over a considerable 

supporting capacity is .provided'without an 
undue increase in thelw’fin'd‘v resistance and 
without the objectionable bunching of a 
large number of elastic'bands- at one place. 

l machine can. be'equipped with a single 
wheel carriage resiliently mounted as de 
scribed andv-having'the wheels appropriately 

‘riage is 

. _ distance length-~ ' 
‘WISE of the lnachln'eyseethatyan? adequate 
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spaced to give the requisite lateral stability 
to the machine, or in the case of very large 
machines two such carriages can be used at 
opposite sides of_the center of the machine, 
as indicated in Fig. 4. \ 

I claim as my invention: 
1. A landing gear for ?ying machines, 

comprising a frame having a narrow base 
portion extending lengthwise of the ma 
chine, a wheel support extending lengthwise 
of said frame, ground wheels at the front 
and rear portions of said wheel support, 
cross rods extending from said wheel sup 
port through elongated slots in said frame, 
and elastic bands passing under said frame 
base and attached to said cross rods. 

2. A landing gear for ?ying machines, 
comprising a‘frame having a relatively long 
narrow base extending lengthwise of the 
machine, a vertically movable wheel car 
riage comprising connected side bars ex 
tending lengthwise at opposite sides of and 
close to said frame base whereby said car 

guided in its movements by said 
frame base, ground wheels mounted on the 
front and rear portions of said carriage, 
and resilient connections between said car; 
riage and frame base disposed at a plurality 
of points lengthwise of said carriage and 
permitting the carriage to yield relatively to 
said frame base. 

3. Ailanding gear for?ying machines, 
comprising a frame having a relatively long 
narrow base extending lengthwise of the 
machine, a vertically movable wheel car 
riage comprising connected side bars ex~ 
tending'lengthwise at opposite sides of and 
close to said frame base between the upper 
and lower extremities thereof, ground wheels 
mounted on the __.front and rear portions of 
said carriage, and springs yieldingly sup 
porting said base from said carriage at a 
plurality of points lengthwise of said car 
riage. ' 

4. A landing gear for ?ying machines, 
comprising a frame having a relatively long 
narrow base extending lengthwise of the 
machine, a vertically movable ‘wheel car 

75 

85 

90 

95 

10( 

105 

110 

riage comprising side bars extending length-' ' 
wise at opposite sides of and close to said 
frame base whereby said carriage is guided 
in its movements by said frame base, cross 
rods connecting said carriage side bars'and 
extending through elongated slots in said 
frame base, and springs yieldingly support 
ing said base from said carriage at a plu 
rality of points lengthwise of said carriage. 
l9gritness my .han , this 28th day ‘of July, 

MAXIMILLIAN F. STUPAR. 
Witnesses : W. 'ROHRBACHER, 

L. WERNER. ‘ 
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