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My present invention resides in the provi 
sion of a simply constructed, light, strong and 
durable shock absorbing device which may be 
readily incorporated with the running gear 
of an aeroplane and made to serve as a shock 
absorbing strut that will strengthen the run 
ning gear as well as positively and effectively 
check the shocks, jars and rebound actions 
which are occasioned in “taking off” and in 
landing aeroplanes. ' 
An object of the invention is to provide a 

shock absorbing strut of the character de 
scribed which employs a compressible cush-' 
ioning medium and a non-compressible ?uid 
in a novel and effective manner,together with 
.such a construction and an arrangement of 
parts that the required cushioning action will 
be provided over a longer range of movement 
of the parts of the shock absorbing device 
than is required with similar devices when 
applied to land vehicles. > 
A further object is to provide in a device of 

the character described a novel means for 
causing a reliable checking of the shock and 
‘rebound actions, which means includes tele 
scoped cylinders; a plunger carried by one 
cylinder'with its especially constructed head 
working in the other cylinder, together with 
two mediums of control of the movements of 
these parts, one of_ which mediums will be a 
compresslble yielding one to check and absorb 
violent shocks and jars, whereas the other 
medium will be non-compressible ?uid and 
will hydraulically control the rebound action, 
without detracting from the effectiveness of 
the shock cushioning medium. 
Another object of my invention is to pro 

vide a novel arrangement of packings which 
will operate to effectively retain the oil or 
other fluid within the cylinders and, at the 
same time, operate in a novel way to properly 
lubricate the parts so that they will slide 
freely with respect to each other. 
WVith the above mentioned and other ob 

’ jects in View, the invention consists in the 
- novel construction and combination of parts 
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hereinafter described, illustrated in the ac 
companying drawings, and set forth in the 
claims hereto appended, it being understood 
thatvarious changes in the form, proportion, 

size and minor details of construction within 
the scope of the claims may be resorted to 
without departing from the spirit or sacri?c 
ing any of the advantages of the invention. 
In the drawings— 
Fig. 1 is a front elevation of an aeroplane 

of the monoplane type equipped with my im 
proved strut, , - 

Fig. 2 is a sectional view in elevation, show 
ing the details and interior construction of my 
improved strut when extended, and 

Fig. 3 shows the strut illustrated in Fig. 
2 in its compressed condition. 

Fig. 4 is an enlarged view in vertical sec 
tion showing the details of construction of 
the packing. I 
In the present embodiment of my inven 

tion as illustrated in detail in the accompany 
ing drawings, I show my improved strut in 
Figures 2 and 3 as having an upper cyl 
inder 10 into which there telescopes a lower 
.cylinder 11. The cylinder 11 carries a par 
tial closing member 12 upon which there is 
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maintained a suitable packing 13 which en; ‘ 
gages the winner wall of the cylinder 10 and 75 
immediately therebe'low there is also a second _ 
packing 14:. which also engages the interior 
wall of the cylinder 10. When the cylinders 
are thus assembled they will afford a liquid 
tight container which is adapted to hold a 
suitable non-compressible ?uid 15, in the pres 
ent instance a suitable oil. At the top of the 
cylinder, 10 there is provided in addition to 
an attaching means 16, an air inlet valve 17 
through which air under pressure may be in 
jected into the cylinder 10 above the oil 15. 
At the lower end of the cylinder 11 there is 
also provided an attaching means 18, simi 
lar to the attaching means 16, the attaching 
means 16 and 18,-it will be understood, are 
provided for the purpose of maintaining the 
strut upon the cooperating parts of the aero 
plane fuselage and running gear adjacent to 
the attaching means 18. There is also shown 
a drain plug 19 by which means the cylinder 
10 may be drained in order to renew the oil 
therein. With the above arrangement of 
parts it will be seen that when the cylinder 10 
has been charged with (a pre-determined 
amount of air under pressure and the cyl 
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- rings 42. 
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inder 11 ?lled with oil, that the parts will 
extend themselves, as illustrated, or to a point 
depending upon the amount of air pressure 
within the cylinder 10 and the weight being 
sustained. In other words, with an assembly 
as above described there will be provided 
what might be termed a pneumatic cushion 
ing device air spring which will compress 
and extend in accordance with the forces ap 
plied thereto. ‘ 
In order to provide a check against violent 

rebounding and recoil, I propose to provide 
a member 20 "which is secured to the upper 
end of the cylinder 10 and extends axially 

- downward therethrough to a point within the 
cylinder 11, and upon the end of the member 
20 I provide a piston 21" which will function 
to check any tendency to rebound. The pis 
ton 21 is shown as provided with a plurality 
of openings 22 through which the oil 15 may 
?ow freely and cooperating with the open 
ings 22 there is shown a valve member 23 
which operates somewhat after the fashion 
of. a ?ap valve of a pump. This member 23, 
as will be readily understood, will function 
when in contact with the piston 21 to pre 
vent a ?ow' of oil through the openings 22 
and in this manner it will restrict the ?ow‘ 
of oil from above the piston 21 to the clear 
ance between it and the walls of the cylinder" 
11, and thus act to check any sudden rebound 
or extension of the cylinders 10 and 11. This 
arrangement will at the same time'permit a 
free ?ow of the oil 15 upwardly through the 
piston 21 so that full advantage may be taken 
of the elasticity of the air under pressure in 
the cylinder 10. 
The packing generally indicated at 14 com 

prises a lower annular metallic seat 40 hav 
ing a convex base upon which an annular 
packing ring 41 of substantially U or V'sec 
tion is positioned. The upturned edges of 
these members are inwardly inclined and re 
ceive the V-shaped face of the expanding 

It is understood that the various 
metallic seats, expanding rings, and packings 
ciroumscribe the cylinder 11 and are inter 
posed between the overhanging ?ange 43 of 
the cylinder 11 and a ring 27 carried by the 
cylinder 11 and'spaced from the ?ange. The 
packing seats 40'and 42 and the packing rings 
41 are capable of movement longitudinally of 
the cylinder 11 as con?ned between the ?ange 
43 and the ring 27. This is due to the fact 

'_ that expansion springs 26 are interposed be- 
tween the upper metallic ring. 42 and the 
?ange 43. and also by reason of the movement 
taking place due to deformation of the pack 
ing-rings 41 under varying operating and 
pressure conditions. - 
Upon examining the closure member 12 

'- Ill-‘carried by the cylinder 11 it will be noted that 
.Z'jit is provided with an inwardly extending 

' y?ange '25 through the center of which the 
65,, member 20 extends, with the provision of this 

between these cylinders may escape. 
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?ange 25 it will be seen that there will be 
present above the piston 21 a certain amount 
of compression of the oil 15 which will c0 
operate with the suction e?cct immediately 
below the piston in effecting the recoil check 
ing action of the piston 21. It will also be 
noted that the closure member 12 also serves 
to support the packing 14 in a novel manner, 
in that the various portions of the packing 14 
are adapted to move upon the head member 
12. Normally, the packing member will be 
held in a position upon the head member 12, 
as illustrated in Figure 3 of the‘ drawings, 
it being biased to this position by reason of 
a. plurality of compression springs 26. These 
springs 26, it will be understood, are ar 
ranged in spaced relation around the head 
member 12 and in their operation tend to 
expand the packing portions of the packing 
14. In‘ order to retain the packing 14 upon 
a head member 12, I provide a ring 27 which‘ 
‘has an overhanging edge against which the 
packing 14 abuts. This ring 27 is held_in 
place by means of suitable studs 28 winch 
also function to secure the packing 13 in 
place. With this arrangement it will be seen 
that when the packing 14 moves up and down 
upon the head member 12, as will be herem 
after explained, it will function to pump 
a portion of the oil 15 into and out of the 
space occupied by the springs _26. _ 
Upon referring to the drawings, it. will be 

noted that the lower end of the cylinder 10 
is closed by member 29, through which the 
cylinder 11 projects. This member 29 18 
shown as having an upstanding outer an 
nular ?ange 30 which is so disposed that the 
lower end of the packing member 14 Wlll con 
tact therewith when the strut is extended, as 
is illustrated in Figure 2 of \the drawings. 
Under thesejconditions it will be noted, as 
illustrated in this ?gure of the drawings. that 
the packing member 14 is moved upwardly so 
as to compress the springs 26, and thus eject 
or pump any oil retained thereabout up 
wardly past the packing 13 and 1I1t0. the 
main body of oil This will serve to lubricate 
the walls of the cylinder 10 below the pack; 
ing 13 and, in conjunction with the normal 
leakage of oil past the packing 13, serve to 
effectively lubricate all the parts. At the 
point in the member 29 where the cylinder 11 
projects therethrough, there is also provided 
a dust excludingfelt 31 which, under normal 
operating-conditions will be saturated with 
oil resultingfrom any leakage past the pack 
ings 13 and 14, and, in this manner, the ex 
terior wall of the cylinder 11 will also be 
properly lubricated. 
In order to provide against air ‘pressure 

within the cylinder 10 exterior to the cylin 
der 11, I have provided an air outlet or vent 
32, through which anyaccumulation of air 

This 
vent will also admit air into these cylinders 
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as the two cylinders are compressed with 
respect to each other, and allow any excess 
accumulation of oil to escape. _ 
In Figure 3 of the drawings, the strut is 

shown as in its compressed position with the 
member in the position it will assume at 
the end of the compression stroke. The 
member 221 is in the form of an annular disc 
.which slides freelyi'upon a collar 33 held 
between the piston 21 and a washer 34 which 
abuts a nut 35, there being an additional nut 
36 upon the end of the member 20 for_re 
taining the piston in this assembled position. 

Operation. 
1V hen my improved strut is mounted upon 

a plane as shown inFigure 1 of the drawings, 
it will be understood that when the plane is 
in the air the parts of the strut will assume 
the positions illustrated in Figure 2 of the 
drawings. This will mean that the wheels 
37 will assume their lowermost position and 
thus contact with ground will be made when 
the strut is most resilient. As the plane 

' settles down and the wheels~37 take up the 
weight of the plane it will be understood that 
the strut will be compressed and that as the 
cylinder 11 telescopes into the cylinder 10, 
the air pressure within the cylinder 10 will 
be increased by reason of its compression 
until the pressure is sufficient to carry the 
weight of the plane. From the above it will 
be seen that upon landing the complete shock 
caused by contact of the wheels 37 with the 
ground will be absorbed by the air cushion 
within the cylinder 10. 

In addition to absorbing the shocks upon” 
landing, my improved strut will also provide 
for easy riding while taxiing the plane over 
the landing ?eld as it will not only provide 
an air cushion complementary to the usual 
tires but also provide an effective rebound or 
recoil checking means which will prevent ex 
cessive rebound. 
The operation of the recoil or rebound 

checking means is as follows, as the parts are 
compressed it will be understood that the cyl_ 
inder 11 with its oil 15 will move upwardly 
past the piston head 21. During this move 
ment the valve member ‘23 will assume a 
raised position which will permit the oil to 
?ow freely through the openings 22. With 
this arrangement it will be seen that the pis 
ton head 20 will not seriously interfere with 
the free telescoping of the cylinders when 
under compression. \Vhen the plane rises or 
the wheels are suddenly brought out of con 
tact with the ground as due to a rebound the 
valve member'23 will, when the cylinders 10v 
and 11 tend to extend themselves, move down 
wardly upon the piston head 21 and thus close I' 
the openings 22 therethrough so that any sud 
den extension of the cylinders 10 and 11 will 
thus be prevented.v ' 
With respect to the oil pumping operation 
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as performed by the packing 14, it will be as- 
sumed, as described above, that the packing 
14 will be at all times held in its lowermost 
"position except when it comes in contact with 
the annular ?ange 30 upon member 29. Un 
der these conditions it will be seen that any 
oil which escapes past the packing 13 will 
be entrapped between the packing 13 and the 
packing 14 in the cavity in which the springs 
26 are located, and that upon the extension 
of the air spring to a position illustrated in 
Figure ‘2, it will be moved upwardly so as 
to eject or pump the oil thus entrapped back 
into cylinder 10 with the main body of oil so 
that, with this arrangement of the packing 
13 and 14, there is provided a very effective 
oil and air sealing means between the cylin 
ders. The relative movementof the cylinders 
10 and 11 which will bring about a condition 
‘where the lower metallic seat 40 encounters 
the annular ?ange 30 of member 29 will tend 
to force the metallic rings 40 and 42 and the 
interposed packing 41 upwardly and com 
press them against the expansive action of 
the springs 26.‘ This will have'the desired 
effect of tending to ‘spread the packing rings 
to make a tighter ?t between the walls of the 
two cylinders, and to produce relative move~ 
ment of the composite packing 14*with rela 
tion to the ?ange 413, so that any ?uid which 
has leaked into the annular cavity between 
the ?ange 43 and. the ring 27 will be ‘forced 
outwardly into the cylinder 11 and around 
the free edge of the cup packing 13.' ' 

It will thus be seen that in the particular 
type of shock absorbing device here disclosed, 
and in other applications where a packing is 
required between relatively moving telescop 
ing parts, that ?uid will be effectively barred 
from passing between the parts, and any ?uid. 
which may reach the space between the con 
tacting walls of the members will be ejected 
at the end of the stroke of the members. 
While I have shown the preferred form 

of my invention as now known to me, I de 
sire to have it understood that various 
changes may be made in the construction and 
arrangement of parts without departing from 
the spirit and scope of my invention as de 
fined in the appended claims. 

- Having thus described my invention, what 
_I claim and desire to secure by Letters Patent 
1s: . 

1. In combination with a pair of members 
telescoping one within the other and having 
longitudinally reciprocating movement, a 
composite packing circumscribing the inner 
member and interposed between the faces of 
the two members, and means acting to pro 
duce longitudinal movement of the packing 
with relation to said members, whereby ?uid 
entrained between the members will be 
ejected. " 

2. In combination with a pair of telescop 
ing members having longitudinally recipro 
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‘iwithin the ggroove‘and f 
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cating movement with relation to each other, 
a cup packing carried by the inner member 
and frictionally engaging the wall of the 
outer member, a secondary'pac'king circum 
scribing the wall of the inner member and 
interposed between the faces of the two mem~ 
bers, and means acting at the end of the stroke 
of the members whereby the secondary pack 
ing will eject ?uid which has leaked past the 
cup packing. ~ 

3. In combination with a cylinder closed at 
one end, a member adapted to reciprocate lon 
gitudi'nally within said cylinder, a cup pack 
ing carried by said reciprocating member and 
having itslannular ?ange contacting with the . 
circumscribing Wall of said cylinder, an’ an 
nular packing carried bythe reciprocating 
member and interposed between it'and the 
circumscribing wall of the cylinder, said an 
nular packing having relative longitudinal 
movement with ‘relation to'the reciprocating 
member, and means for producing said move 
ment at the end of the stroke of said recip 
rocating member whereby ?uid which has 
leaked around the cup packing and into the 
space between the two members will be eject 
ed from said space. 

4. In combination witha cylinder and a 
member adapted to longitudinally recipro 
cate therein, packing means carried by the 
cylinder to con?ne a ?uid in the space ‘be 
tween the end of the reciprocating member 
and the cylinder head, a compressible packing 
circumscribing the reciprocating member and 
interposed between it and the cylinder wall, 
‘and means acting to compress said packing at 
the end of the stroke of the reciprocating 
member whereby ?uid’ which has leaked 
around the ?rst named packing will be. eject; 
ed from the space between the relatively mov 
ing members. ' 

5. In combination With a cylinder and a 
member reciprocating therein, a cup packing 
secured at the end of the reciprocating mom' 
ber and adapted‘ to be forced outwardly 
against the wall of the cylinder as the recip 
rocating member moves into the cylinder and 
toward the cylinder head, an annular space 
formed around the reciprocating member and 
into which ?uid which has leaked between the 
cup packing and the cylinder wall will pass, 
and means within said annular space and act 
ing at one end of the stroke of the reciprocat 
ing member to cause the-?uid in said space to 
be returned to the cylinder. ~ 

6. In‘ combination with a cylinder and a 
member reciprocating therein,'a cup packing 
secured to and adjacent the end of said recipe 
rocating member with its annular ?ange ex 
_ along the cylinder wall, and tending 
rote forced outwardly as the‘reciprocating 
member-moves into the cylinder, an annular 
packingigroove , formed around the recipro 
eating member, an annular packing disposed 

orming a seal be 

the reciprocating member. 
‘ WHI 
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tween the cylinder wall and the reciprocating 
member, said packing having longitudina 
movement within the groove, means yield 
ably holding said packing at one end of the , 
groove, and means whereby the packing will 
e moved toward the opposite end of the 

groove at the‘ end of the stroke of the recip 
rocating member to eject ?uid which has 
leaked between the wall of the cylinder and 
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