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1 Claim. (Cl. 267-64) 
The present invention has for object an auto- valve h provided therebetween capable of open 

matic recovery device for pneumatic or oleo- ing which is to allow the circulation of the lost 
pneumatic suspension of the undercarriage of an compressed fluid or of the oil from f towards e, 
airplane. but not in the reverse direction. 

5 In fact it is known that the pistons of pneu- In these conditions, when the airplane is in 60 
matic or oleo-pneumatic suspension of airplanes, fight, the reaction of the ground on the wheels 
as fluid-tight as they may be, let the fuid under being eliminated, the piston moves downwardly, 
pressure escape in the long run. compressing the air situated under its lower face, 
The device forming the subject-matter of the until the total pressure exerted on this lower 

10 present invention is adapted to ensure the auto- face balances the total pressure exerted on its 65 
matic recovery of these losses. upper face, to which is added the weight of the 
Reference is made to the accompanying draw- suspended undercarriage: axle, wheels, etc. 

ing illustrating the invention, wherein Similar Even when the supplementary weight corre 
reference letters designate similar elements and Sponding to the Suspended parts is not taken into 

15 wherein: consideration, it will be seen that the surface on 70 
Fig. 1 illustrates a vertical section of the pneu- which the air compressed in the Space f exerts 

matic suspension device with automatic recov- its pressure, is less than that of the upper face of 
ery of the losses according to the invention. the piston, owing to the presence of the rod c. 

Fig. 2 illustrates a vertical section of the de- The air, Occupying the space f, reaches there 
20 vice with an abutment on the bottom of the fore, at the end of each taking-off, a unitary 75 

cylinder. pressure greater than that of the fuid in the 
Fig. 3 illustrates a vertical section of the de- Space e: hence the valve h opens and, through 

vice with the abutment and an inlet waive in the the medium of the pipes g and i, the fluid lost 
bottom of the cylinder. in the space f is carried by said compressed air 

25 Fig. 4 illustrates a modification of Fig. 1 as to above the piston, into the Space e. 80 
the placement of the valve between the Spaces of Upon landing, the valve h being closed again, 
the cylinder. the piston, by rising, tends to create a vacuum in 
The suspension apparatus for airplanes is con- the Space f, but all the fluid or all the oil which 

stituted by a cylinder a, integral with the fuselage had been able to flow under the piston has been 
30 and in which moves a piston b; this piston carries brought in the Space e. 85 

a rod c rigid with the axle of the landing chassis The losses have therefore been wholly recovered 
or undercarriage; this rod passes through the in an automatic manner. 
lower wall of the cylinder through a stuffing- It may happen, at the end of a long period, 
box d. that additional atmospheric air enters the space 

35 The pressure of an initial load of fluid in the f through the stuffing-box d and that this air 90 
cushioning space e, above the piston, is regulated is delivered with the recovered fluid, upon fly 
in such a manner that the piston occupies nor- ing off, into the Space e. 
mally, when the airplane is on the ground, such If this phenomenon is repeated a number of 
an intermediate position in the cylinder, (for times, the quantity of air contained in the space 

40 instance that shown in Fig. 1) that the air fill- e may become too great and give to the piston 95 
ing the closed space f, below the piston b, is then b a balancing position which is too low. This 
at substantially atmospheric preSSure. may be prejudical to the operation of the ap 

After a time, a portion of the fluid under pres- paratus. 
sure which fills the space e (or of the oil which For avoiding this inconvenience, use may be 

45 covers the piston in the case of an oleo-pneumatic made of the device diagrammatically illustrated 100 
Suspension), passes about the piston and is stored in Fig. 2. 
in the space f below the piston. The pressure This apparatus is of the same general arrange 
in the space f, it being of course understood that ment as that of Fig.1, but a ring forming abut 
the leakage about the piston is reduced by the ment k limits the downward movement of the 

50 use of suitable packings, will reach a high value piston at a predetermined distance from the lower l05 
only after a very long time as it will be easy to bottom of the cylinder. 
maintain through the stuffing-boX di a, perfect This distance is SO computed that, assuming 
fluid-tightness. the Space f being filled with air at atmospheric 
The invention essentially consists in connect- pressure in the position of the piston correspond 

ing the Spaces e and f by pipes g and i and a ing to the apparatus on the ground, the down- 0 
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2 
ward stroke of the piston, upon flying off, is 
stopped by the abutment k when the compression 
Of the air of the Space f is approximately equal 
to that of the air at the same moment in the 
Space e. 

It will then be understood that if the initial 
preSSure in the Space f is greater than atmos 
pheric pressure (case of losses through the pe 
riphery of the piston), the pressure in the same 
Space, When the piston abuts against the abut 
ment k, will be greater than that existing at the 
Same moment in the space e and the valve h by 
opening will ensure the recovery of the said losses. 
The automatic adjustment of the position of 

the piston can also be ensured, even in the case 
of loss or leakage between the piston and the 
inner Wall of the cylinder, for instance by pro 
Viding the OWer bottom of the cylinder with an 
inlet air Valve l, opening from the exterior to:- 
wards the interior (Fig. 3). 
In these conditions, a raising of the initial bal 

ancing position of the piston causes a vacuum 
in f and hence an admission of air through the 
valve l; the delivery of this air in the space e 
will take place at the time of flying off, consid 
ering that, when the piston abuts against the 
abutment k, the pressure in the space f will then 
be greater than that existing at the same moment 
in the Space e. 
The device thus completed ensures therefore 

the recovery of the losses in all conditions of 
leakage of fluids or of entrance of air, and at the 
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1,980,423 
same time, the automatic adjustment of the po 
Sition of the piston. 
The Valve h instead of being placed outside the 

cylinder a, as shown in FigS. 1, 2 and 3, may be 
arranged in the body of the piston b, as shown 
in Fig. 4, the pipe or conduit i is then also pro 

80 

vided in said piston b, thus greatly simplifying 
the construction of the device. 
What I claim is:- 
A pneumatic or oleopneumatic Suspension de 

Vice for supporting an aeroplane body with re 
Spect to its under carriage, comprising in combi 
nation, a substantially vertical cylinder rigid with 
One of Said two parts of the aeroplane and adapt 
ed to contain a predetermined constant quantity 
of fluid under pressure, a piston rigid with the 
Other of Said two parts and adapted to slide free 
ly Within Said cylinder, a mass of fluid located 
above said piston forming a supporting cushion 
when the aeroplane is resting on the ground, a 
Conduit Solely and directly interconnecting the 
upper portion of Said cylinder through the side 
wall thereof with the lower portion of the cylin 
der directly through the bottom thereof and ex 
tending wholly outside of Said cylinder in exposed 
position, and a single non-return valve disposed 
in an accessible position in the exposed portion 

00 

of Said conduit located adjacent the side of said 

flow solely from the lower end of the cylinder 
directly toward the upper end thereof. 

GEORGE LOUIS RENÉ JEAN MESSIER. 

cylinder for the purpose of allowing the fluid to . 
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