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To all whour, it may concern: 
Be it known that I, ANsoN M. BANGs a 

citizen of the United States, and a resident 
of South Bethlehem, in the county of Eas 
ton and State of Pennsylvania, have invented 
certain new and useful Imp. venents in 
Air-Cushioning Devices, of which the fol 
lowing is a specification. 
The invention relates to an air-cushioning 

device that is placed between the underframe 
and axle of a vehicle in order to lessen the 
shocks due to unevenness of the road over 
which the vehicle passes. If the air-cushion 
ing device is secured at one end directly to 
the underframe of the vehicle and at the 
other end directly to the axle it can be em 
ployed to take at least some of the load from 
the usual springs which are located between 
the underframe and the axle. 
As showing a specific embodiment of the 

invention reference is made to the drawings 
forming a part of this specification, in which 
drawings, 

Figure 1 is a vertical view mostly in sec 
ton showing the air-cushioning device con 
nected to a portion of the underframe and 
to a portion of the axle. This is a sectional. 
view looking toward the side of the vehicle. 

Fig. 2 is a vertical elevation of the device 
shown in Fig. 1. This is a view looking to 
ward the end of the vehicle. 

Fig. 3 is a view taken as on the plane in 
dicated by the line 3-3 of Fig, 1 looking 
downwardly. . . . . . . ? ????”?- 

Figs. 4 to 16 inclusive show details of dif 
ferent parts which are employed in the air 
cushioning device shown in Figs. 1 and 2. 
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A portion of a longitudinally extending 
side member of a vehicle-body underframe is 
designated by X and a portion of a trans 
versely extending axle of the vehicle is des 
ignated by Y. The air-cushioning device 
is designated by Z. The upper portion of 
a casing 1 of this device is connected to the 
underframe X in any suitable manner, as by 
bolts b. The lower end of a movable mem 
ber 2 within this casing 1 is connected in 
any suitable manner to the axle Y as by 
means of connecting mechanism M. The 
casing 1 just referred to may be considered 
as a body member of the air-cushioning de 
vice Z because it is the part which is con 
nected to the body that is to the under frame of the body. This casing and the parts 
carried thereby may be arbitrarily referred 
to as the fixed member of the air-cushioning 

?? . 
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device Z, in order to distinguish it from the 
member 2 and its associated parts which, 
may be arbitrarily referred to as the mova 
ble member of the air-cushioning device. 
This member 2 may also be referred to as the 
axle member of the air-cushioning device. 
because of its being connected to the axle. 
The casing or fixed member 1 of the air 

65 ...' 
lar shell or outer cylinder 3, a cap or head 
4, a piston-rod 5 which is carried by the 
head 4 and a pump-piston 6 that is on the . . 
lower end of the piston-rod 5. This fixed. 

70 

cushioning device Z comprises an outer tubu 

member is furthermore provided with a 
head 7 at the lower end of the outer tubular 
shell 3. This head may be referred to as the 
lower fixed head. The casing or shell has 
a depending protecting apron 8. ". . . . 
The movable member 2 of the air-cush ioning device Z comprises an inner tubu 

lar shell, or inner cylinder 9 which extends 
into the outer tubular shellor outer cylin 

On the exterior. 
80 

vided what may be referred to as the outer 

der 3 above referred to. 
of the upper end of this shell 9 there is pro 
portion 10 of a piston or head H. This 
Outer portion of the piston or head has 
washers, or packing rings 10, 10, 10°. The 
shell 9 has upon it a surrounding ledge 9t 

nut 11. Between the nut 11 and another 
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85 
and the upper exterior portion of said shell: 
is preferably threaded at 9 whereby the 
packing ring 10 can be clamped in place 
against the ledge 9 by means of a ring or 

90 
ring or nut 12 the packing rings 10, 10 are 
clamped, said packing rings being sepa 
rated by a ring 13 which may also be a . 
clamping-nut, if it is desired to make it so 
as to perform this function. On the inte 95 
rior of the upper end of this shell 9 there 
is provided what may be referred to as the 
inner portion 14 of a movable piston or 
head H. This inner portion of the piston 
or head has a washer or packing ring 14. 
This packing ring 14" is clamped in place 100 
between an inner ledge 15 and a clamping 
ring or nut, 16 having a screw-thread con 
nection at 9 with the shell 9. The outer 
portion 10, the upper end of the shell 9 and 105 
the inner portion 14 together constitute the 
piston or head H at the upper end of the 
movable member 2. The washers on the ex-, . 
terior of this head, to wit, the washers or 
the outer tubular shell 3 and the washer or . 
packing ring 14 fits the exterior of the pis 
packing rings 10'10", 10", fit the interior of lilo . . 

  



2 

ton rod 5. On ti: ) of this head H there 
is located a liquid, su.. h as oil, that pro 
vides a liq?id seal L between the lhead and 
the parts along which the head slides, to wit, 

5 between the head H. and the outer, shell 3 
on the one hand and the head H and the 
piston rod 5 on the other hand. The air 
space above said head, to wit, the space A 
defined by the liquid L, the outer shell 8, 

10 the head 4 and the piston rod 5, may be re 
ferred to as the compression space and the 
parts which define this space may be con 
sidered to constitute the compression cham 
ber of the air-cushioning device. The wash 

15 ers or packing rings 10 and 10 in the oute' 
portion of the piston or head H fit the in 
terior of the outer shell 3 and are arranged 
so as to oppose the flow of fluid-oil or air 
from the space above the head downwardly 

20 past said packing rings. The packing ring 
14 fits the exterior of the piston rod 5 and 
is arranged so as to oppose the flow of 
fluid-oil lor : air-downwardly, past said 
packing ring. This packing ringis con 

25 structed, however, so as to permit the flow 
of air upwardly along the piston rod past 
said packing ring whereby the air can flow 
into the compression chamber A, as will 
hereinafter appear. The pump piston 6 

30 heretofore referred to is located below the 
inner portion 14 of the head H and within 
the inner shell 9. This pump piston is pro 
vided with a packing ring 6 which engages; 
and fits the inner portion of the shell 9. 

85. The shell 9, the inner portion 14, the pump 
piston 6 and the piston rid 5 constitute the 
essential elements of a pump P having a 
pump chamber B., 
From the drawings it will be observed 

40 that the inner portion 14 of the piston or 
head H constitutes or provides the head of 
the pump P. As the inner portion 14 and 
the pump piston 6 approach each other the 
volume of the pump chamber is of course 

45 correspondingly decreased, and air within the pump chamber-providing the pressure. 
within the pump chamber B is greater than 
the pressure within the compression cham 

. . ber All-will be forced from the pump cham 
50 ber B past, the packing ring 14 into the 

compression chamber A. It will here be 
noted that the packing 14' performs the 
function of a valve that allows the flow of 
air froin the pump chamber B into the com 

55 pression chamber A, but which prevents any 
back flow into the pump chamber. The 
lower fixed head 7, is provided with a pack 
ing ring 7 having a sliding fit with the ex 
terior of the inner shell 9. In the space 

60 D. defined by the outer tubular shell 3, the p outer portion 10 of the movable piston or 
head H, the shell 9 and the lower fixed head 
7 there can be entrapped air. The parts de 
fining this space may be considered as the 

?t 5 parts which provide a rebound chamber for 
: 
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the air-cushioning device. The packing 
ring 10" fits the interior of the shell 3 and 
is arranged to oppose the flow of air up 
wardly from the rebound chamber D past 
the removable head H, to wit, past the outer 
portion 10 of said head. When the pres. 
sure within the pump chamber. B reaches a 
certain upward limit it can then flow from 
the pump chamber past a normally closed 
check-valve 17 into the rebound chanber. 
This flow of air from the pump chamber 
B into the rebound chamber ID takes place 
only when the volume within the rebound 
chamber and when the volume within the 
pump chamber are both decreasing. The 
function of this rebound chamber is to mini 
mize any shock which may result from the 
movable member 2 of the air-cushioning de 
vice Z moving suddenly downward rela 
tive to the fixed member 1 of the air-cush. 
ioning device directly after the air within 
the compression chamber A has been com 
pressed due to a preceding upward move 
ment of the innovable member. 
within the rebound chamber remains en 
trapped in this chamber during the entire 
downward movement of the movable mem 
ber 2. However, the instant this member 
2 starts to move upwardly, or humediately 
upon the axle of the vehicle and the under 
frane approaching each other, there is a 
release of the air that is entrapped within 
the rebound chamber, said release being ef 
fected as by the opening of a valve V which 
takes place prior to or practically simulta 
neously with the upward movement of the 
movable member 2 relative to the fixed men 
ber 1. The construction whereby this is ac 
complished will be hereinafter more fully 
described. . . 
At the lower end of the inner shell 9 there 

is secured in position a head 18, which head 
may be referred to as the lower movable 
head. A plan view and á cross-sectional 
elevation of this head is shown in Figs. 4 
and 5 respectively, Fig. 5 being a vertical 
view taken as on the plane indicated by the 
line 5-5 of Fig. 4 looking in the direction 
of the arrows. 

and a bottom view of this nut being clearly 
shown, respectively, in Figs. 9 and 10. 
This head is has seat portion 18 for the 
valve W, which valve is clearly shown in 
Figs. 13 and 14, the conical portion 20 of . 

In this head 18 there is 
screwed a nut 19, a vertical side elevational 
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20 
the valve V fitting against the seat portion. 
18. The height or depth h of the valve W. " 
is less than the distance from the seat to the 
bottom of the nut 19, when the latter is in 

slight distance from the seat. The valve V 
iš secured to ? knuckle member 21, which 
provides a valve rod 22 for said valve, by 
means of a nut 23. This knuckle member is clearly shown in Figs 6, 7 and 8 and the nut 

lace, so that the valve V can be raised a . 
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23 which secures the valve in place is clearly 
shown in Figs, 15 and 16. A packing ring 
24 surrounds the valve-rod 22 and is held in 
place by a nut 25 having a gland 26. The 
n:t 25 is shown in Figs. 11 and 12. The 
knuckle member 21 is secured to the con 
necting mechanism M by means of a pin 27 
and it will be observed that the knuckle 
member 21 has a shoulder 28 which when 
being raised engages the under side of the 
nut 25 that in turn is seated on the under 
side of the lower movable head 18. In 
other words, there is a direct thrust of the 
knuckle member 21 against the under side 
of the head 18. . 

. It will be observed that when the knuckle. 
member 21 is pressing against the under side 
of the nut 25 the valve W is away from its 

20 
seat. When the valve V is away from its 
seat it allows the flow of air from the re 
bound chamber D through openings or pas 
sageways 29 and 30 in the inner shell 9 and 

25 

30 

35 

openings or passageway's 31 and 32 in the 
head 18 past the valve V, thence through 
openings or passageways 33 and 34 of the 
nut 19 into the space ( which is provided by 
the head 18, shell 9 and pump, piston 6. 
This space C is referred to as the storage 
space because air is stored therein. From 
this space air flows past the packing ring 6 
of the pump piston 6 into the pump cham 
ber B and the packing ring 6 can perform 
the function of a valve between the storage 
space C and the pump chamber IB. During 
the time that the member 2 is being moved 
upwardly relative to the pump piston (3 the 
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pressure of air in the storage space ( is 
approximately the same as the pressure of 
air in the rebound chamber I), due to the 
fact that the valve V. is off its seat and 
allows air to flow from the rebound chamber 
D into the storage space C. As the member 
2 moves downwardly relative to the pump 
piston 6. that is, as the lower head 18 re 

45 cedes from the pump piston {3, the valve V 
is closed and the storage space (" is continu 
ously increasing in volume. The air cannot 
escape from the storage space ( to the at 
mosphere due to a check-valve E which 
closes the passageway leading from a 
breather F to the storage space (. When. 
however, the pressure within the storage 
space C falls a small amount below atmos 
pheric pressure the pressure of the outside 
air forces the check-valve E upward away 
from its seat against the pressure of a 
spring 35 and the air can flow through pas 
sageway's 36 and 37 that are in the lower 
movable head 18 into the storage space ('. 
The breather F comprises a small perfo 
lated casing 38 which is screwed into the 
head 18 and there is held in place by means 
of a gland or nut 39 any suitable filtering 
material, as 40, for instance mineral wool. 
Th function of this hreather F is to filter 

the air thus eliminating any substances 
which are liable to cause wear. between the 
moving parts. The protecting apron 8 de 
pends from the outer shell 3 and the func 
tion of said apron is to prevent the accumu 
lation of dirt on the inner shell 9. 

Reverting to the piston rod 5 and the 
parts carried thereby it will be observed that 
this piston rod is secured in the cap or head 
4 by means of a nut 41. In order to prevent 
a leakage of air from the interior of the 

70 

75 

compression chamber A between a shoulder 
42 of the piston rod 5 and the cap or head 4 
there is provided a packing ring 43. The piston rod 5 has a longitudinally extending 
bored opening 44 through which there is in 
troduced a relief valve RV. The movable 
member 45 of this valve RV presses against 
a seat 46 which is at the end of a nut 47. 
The pressure of a spring 48 of this valve 
which has a screw-threaded end 50. A lock 
nut 51 serves to lock the rod 49 in its ad 
justed position. When the air within the 
pump chamber exceeds a certain pressure 
it can cause an opening of the valve RW 
whereby air can flow from the pump cham 
ber B through openings or passageways 52, 
53, 54 past the movable member 45 of the 
valve, through openings or passageways 55 
and 56 into a storage space C. The valve 
RW which comprises said movable member 
45 may be referred to as the relief valve 
between the pump chamber and the storage 
space. The check-valve 17 previously de 
scribed may be referred to as the relief valve 
between the pump chamber B and the re 
bound chamber D. The relief valve RW be 
tween the pump chamber and the storage 
space is preferably set so that it will not 
open until after the relief valve 17 has 
been opened. In other words, when a cer 
tain pressure within the pump chamber is 
reached the relief valve 17 allows a flow of 
air from the pump chamber into the re 
bound . chamber and when a sufficiently 
higher pressure in the pump chamber has 
been reached the relief valve RV allows : 
flow of air from the pump chamber into 
the storage space. The liquid L in the com 
pression chamber A tends to seal any air 
pressed into the chamber A so as to pre 
vent any substantial leakage of the air 
fron said space. There may be times, how 
ever, when it is desired to supply air to the 
compression chamber. For example, when 
it is desired to supply air in the first instance 

80 

85. 
is regulated by the adjusting of a rod 49 
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110 

15 

120 

before the device has been used or to replace 
air which may have leaked from the space 
from any cause whatever. In order to fa 
cilitate the initial insertion of air into this 
compression chamber A, as by means of . 
an outside pump, there is provided a valve 
57, such as is inserted in tubes of pneu 
matic tires-that is constructed so as to per 30 
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as to provide a compression chamber, a pump 
for supplying air to said compression cham 
ber when the space within said compression 
chamber is increasing in volume, and a re 
bound chamber in which the space is simul 
taneously decreasing in volume, said device. 
being constructed so as to provide a passage 
way leading from the pump to the rebound 

10 
chamber and also having a relief valve nor mally closing said passageway. 

2. An air-cushioning device of the class 
described comprising in combination a fixed 
member and a movable member constructed so as to provide a compression chamber, a. 

l5. pump for forcing air into the compression 
- chamber, and a rebound cha'mber, the con 

20 
a relief valve on the shell. 

struction also being such that when the pres 
sure within the pump exceeds a certain 
amount air çan e?cape through the shell 
of the pump into the rebound chamber 

3. An air-cushioning device of the class 
described comprising in combination a body 

25 
member, an axle member, which body and 
axle members are constructed so that they 
provide between them a compression cham 

30 

ber, a pump for forcing air into said com 
pression chamber, a rebound chamber, and 
means for permitting the escape of air from 
the rebound chamber prior to or simultane 
ously with the decreasing in volume of the 
compression chamber. 

35 

4. An air-cushioning device of the class 
described comprising in combination a body 
member having an outer shell and a piston 
rod carried thereby having at the lower end 
thereof a pump piston, an axle member slid 
able in said outer shell, said axle member 
comprising an inner shell having at the up 
perº, end thereof inner and outer head por 
tions, the outer head portion of which en 
gages the inner wall of said outer shell and 
the inner head portion of which engages the 
piston, rod, there being a slidable engage 

45 ment between the inner part of the inner 
shell and said pump piston, a washer or 
packing ring in said inner head portion 
which permits a flow from the punap cham 
ber that is between said pump piston and 
said inner head portion into a compression 
chamber that is within said outer shell and 
above the head which comprises said inner 
and outer head portions, and packing rings 
in said outer head portion which oppose the 
flow of fluid from said compression chamber. 

5. An air-cushioning device of the class. 
deseribed comprising in combination a body 
member having an outer shell, a piston, rod 
with a pump piston carried thereby, an axle 
member having an inner shell, and inner 
and outer portions of a movable head at the 
tippe' end of said inner shell, which outer 
head portion is provided with packing lings 
that eligage said outer shell and which inner head portion is provided with a packing 

past 

s 

ring that engages said piston rod, said outer 
shell also having a fixed head which ex 
tends to the inner shell, there being pro 
vided, in the space between the outer shell, 
the piston rod and the movable head, a com 
pression chamber, and within the inner shell 
and between the inner portion of the nov 
able head and pump piston a pump cham 
ber, there also ?? provided, in the space 
which is defined by the inner and outer 
shells, the outer portion of the movable head 
and the fixed head, a rebound chamber. 

6. An air-cushioning device of the class 
described comprising in combination a 
body member having an outer shell, a pis- 80 
ton rod with a pump piston carried there 
by, an axle member having an inner shell, 
and inner and outer portions of a nov 
able head at the upper end of said inner 
shell, which outer head portion is provided 85 
with packing rings that engage said outer 
shell and which inner head portion is pro 
vided with a packing ring that engages said 
piston rod, said outer shell also having a 
fixed head which extends to the inner shell, 
there being provided, in the space between 
the outer shell, the piston, rod and the moy 

70 

75 
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able head, a compression chamber, and with 
in the inner shell and between the inner 
portion of the movable head and pump pis 
ton, a pump chamber, there also being pro 
vided, in the space which is defined by the 

95 

inner and outer shells, the outer portion of 
the movable head and the fixed head, a re 
bound chamber, said device comprising a 100' 
valve construction between the pump cham 
ber and the compression chamber which 
permits a flow of air from the pump cham 
ber to the compression chamber, also a relief 
valve between the pump chamber and the 105 
rebound chamber to permit a flow of air 
from the pump chamber into the rebound 
chamber. . * 

7. An air-cushioning device of the class 
described comprising in combination a body 110 
member having an outer shell, a piston rod 
with a pump piston carried thereby, an 
axle member having an inner shell, and in 
ner and outer. portions of a movable head 
at the upper end of said inner shell, which 15 
outer head portion is provided with pack 
ing rings that engage said outer shell and 
which inner head portion is provided with 
a packing ring that engages said piston rod, 
said outer shell also having a fixed head 120 
which extends to the inner shell, there being. 
provided, in the space between the outer 
shell, the piston rod and the moyable head, 
a compression chamber, and within the in 
ner shell and between the inner por?ion 125 
of the movable head and pump piston, 
a pump, chamber, there also being pro 
vided, in the space which is defined by 
the inner and outer shells, the outer por 
tion of the movable head and the fixed head, 1so 
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es 
a rebound chamber, said device comprising 
a valve construction between the pump 
chamber and the compression chamber 
which permits a flow of air from the pump 
chamber to the compression chamber, a re 
lief valve between the pump chamber and 
the rebound chamber to permit a flow of 
air from the pump chamber into the re. 
bound chamber, and a second relief valve 
whereby when the pressure within the pump 
chamber and the rebound chamber exceeds : 
certain amount air can escape from one of 
said chambers. 

8. An air-cushioning device of the class 
described comprising in combination an 
outer shell, a piston rod carried thereby, a 
pump piston at the lower end of said rol, 
a fixed head secured to the lower end of said 
outer shell, an inner shell which fits and 
slides in said fixed head, said inner, shell 
having at the upper end thereof a moyable 
head comprising an outer portion which fits 
and engages the outer shell and an inner 
portion which fits and slides along said 
rod, and a lower head secured to the lower 
end of said inner shell, the construction 
being such that there is provided a cont 
pression chamber within the outer casing 
above the upper movable head, a pump 
chamber which is defined by the inner 
portion of said movable head, the pis 
tion rod, the pump piston at the end of the rod and the inner shell portion, a rebound 
chamber which is defined by the inner shell, 
the outer portion of said movable head at 
the ??” } said shell, the outer shell and 
the fixed head carried by the outer shell, 
and a storage space which is defined by the 
pump piston at the end of the piston rod 
the inner shell and the movable head secured 
to the lower end of said shell, there being 
a valve controlled passage way leading from 
the rebound chamber to the storage space 
which passageway is normally closed when 
air within the compression chainber is be 
ing expanded and which is open when the 
air within the compression chamber is be 

9. Anair-cushioning device of the class 
described comprising in combination an 
outer, shell, a piston rod carried thereby, a 
pump piston at the lower end of said rod. 
fixed head secured to the lower end of said 
outer shell, an inner shell which fits and 
slides in said fixed head, said inner shell 
having at the upper end thereof a movable 
head comprising an outer portion which fits 
and engages the outer shell and an inner 
portion which fits and slides along said rod, 

ing contracted. 

and a lower head secured to the lower end 
of said inner shell, there being provided a 
compression chamber within the outer casing 
above the upper movable head, a pimp. 
chamber which is defined by the inner“por 

1289,082. 

tion of said movable head, the piston rod, 
the pump piston at the end of the rod and 
the inner shell portion, a rebound chamber 
which is defined by the inner shell, the outer 
portion of said movable head at the end of 
said shell, the outer shell and the fixed head 
carried by the outer shell, and a storage 
space which is defined by the pump piston 
at the end of the piston rod, the inner shell 
and the movable head secured to the lower 
end of said shell, the construction being such 
that the pump' forces air into the compres 
sion chamber only when the volume of the 
space within the eompression chamber is in 
creasing. y " . 

10. An air-cushioning device of the class 
described comprising in combination all 

35 

7 s 

80 

outer shell, a piston rod carried thereby, a 
pump piston at the lower end of said rol, 
a fixed head secured to the lower end of said 
outer shell, an inner shell which fits and 
slides in said fixed head, said inner shell 
having at the upper end thereof a novable 
head comprising an outer portion which fits 
and engages the outer. shell and an inner 
portion which fits and slides along said rod, 
and a lower head secured to the lower end of 
said inner shell, the construction being such 
that there is provided a compression cham 
ber within the outer casing above the upper 
movable head, a pump chamber which is de 
fined by the inner portion of said movable 
head, the piston rod, the pimp piston at the 
end of the rod 'and the inner shell portion, 
a rebound chamber which is defined by the 
inner shell, the outer portion of said mby 
able head at the end of said shell, the outer 
shell and the fixed head carried by the outer 
shell, and a storage space which is defined 
by the pump piston at the end of the piston 
rod, the inner shell and the movable head 
secured to the lower end of said shell, there 
being a valve controlled passageway leading 
from the rebound chamber to the storage 
space which passageway is normally closed 
when air within the compression chamber is 
being expanded and which is open when the 
air within the compression chamber is being 
contracted, there also being a valve con 
trolled passage way leading from the ex 
terior atmosphere to the storage space that 
permits the entrance of air into the storage 
space but which prevents the flow of air 
from said storage space to the atmosphere. 

1. An air-cushioning device of the class 
described comprising in combination an 
outer shell, a piston rod carried thereby, a 
pimp piston at the lower end of said rod, 
a fixed head secured to the lower end of suid outer shell, an inner shell which fits 
and slides in said fixed head, said inner shell. 
having at the upper end thereof a novable 
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head comprising an outer portion which ?its 
and engages the outer shell and an inner 
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p:rtion, which fits and slides along said rod, 
and a lower head secured to the lower end 
of said inner shell, the construction being 

: Sech that there is provided a conpression 
chamber within the outer ('asing above the 
apper movable head, a pump chamber which 
is defined by the inner portion of said nov 
able head, the piston rod, the pump piston 

i at the encl of the rod and the inner shell por 
tion, a rebound chamber which is defined 
by the inner shell, the outer portion of said 
movable head at the end of said shell, the 
outer shell and the fixed head ("arried by the 
outer shell, and a storage space which is 
defined by the pump piston at the end of the 
piston rod, the inner shell and the movable 
head secured to the lower end of said shell, 
there being a valve controlled passageway 
leading from the 'ehound chamber to the 

20 
closed 

open when the air within the compression 
chamber is being contracted, there also be 

25, 
from the exterior atmosphere to the storage 
space that permits the entrance of air into 

30. 
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storage space which passageway is normally 
when air within the compression 

chamber is being expanded and which is 

ing a valve controlled passageway leading 

the storage space but which prevents the 
flow of air from said storage space to the 
atmosphere and a valve controlled passage 
wav leading from the pump chamber into 
the storage space whereby when the pres 
sure within the pump chamber exceeds a 
certain amount air can escape from the 
pump chamber into the storage space. 

... 12. An air-cushioning device of the class 
described comprising in combination an 
outer shell, a piston rod carried thereby, a 
pump piston at the lower end of said rod, 
a fixed head secured to the lower end of said 
outer shell, an inner shell which fits and 
slides in said fixed head, said inner shell 
having at the upper end thereof a moyable 
head comprising an outer portion which fits 
and engages the outer shell and an inner 
portion which fits and slides along said root, 
and a lower, head secured to the lower end 
of said inner shell, the construction being 
Such that there is provided a compression 
chamber within the outer casing above the 
upper movable head, a pump chamber which 
is defined by the inner portion of said nov 
able head, the piston rod, the pump piston 
at the end of the rold and the inner shell por 
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tion, a rebound chamber which is defined by 
the inner shell, the outer portion of said 
movable head at the end of said shell, the 
outer shell and the fixed head carried by 
the outer shell, and a storage space which is 
defined by the pump piston at the end of the 
pistor rod, the inner shell and the movable 
head secured to the lower end of said shell, 
there being a valve controlled passageway 
leading from the rebound chamber to the 

7 

storage space which passageway is normally 
closed when air within the compressio': 
chamber is ueing expanded and which is 
open when the air within the compression 
chamber is being contracted, there also being 
a valve controlled passageway leading from 
the exterior atmosphere to the storage space 
that permits the entrance of air into the 
storage space but which prevents the flow of 
air from said storage space to the atmos 
phere and a valve controlled passageway 
leading from the pump chamber into the 
storage space whereby when the pressure 
within the pump chamber exceeds a certain 
amount air can escape from the pump cham 
her into the storage space, the inner shell 
having a relief valve for permitting the 
flow of air from the pump chamber into 
the rebound chamber. 

13. An air-cushioning device of the class 
described comprising in combination an outer 
shell, a piston rod carried thereby, a pump 
piston at the lower end of said rod, a fixed 
head secured to the lower end of said outer 
shell, in inner shell which fits and slides 
in said fixed head, said inner shell having 
at the upper end thereof a movable head 
comprising an outer portion which fits and 
slides along the interior of the outer, shell 
and an inner portion which fits and slides 
along said rod, and a lower head secured to 
the lower end of said inner shell, the con 
struction being such that there is provided, 
a compression chamber within the outer cas 
ing above the upper innovable head, a pumpý 
chamber which is defined by the inner por 
tion of said movable head, the piston rod, 
the pump piston at the end of the rod and 
the inner shell portion, a rebound chamber 
which is defined by the inner shell, the outer 
portion of said movable head at the end of 
said shell, the ouer sheld and the fixed head 
carried by the outer shell, and a storage 
space which is defined by the pump piston 
at the end of the piston rod, the inner shell 

- and he movable head secured to the lower 
end of said shell, there being a valve con 
trolled passageway leading from the re 
bound chamber to the storage space which 
passageway is normally closed when, air 
within the compression chamber is being ex 
panded and which is open when the air 
within the compression chamber is being 
contracted, there also being a valve con 
trolled passageway leading from the exte 
rior atmosphere to the storage space that 
permits the entrance of air into the storage 
space but which prevents the flow of air 
from said storage Space te the atmosphere 
and passageway leading from the pump 
chamber into the storage 'space, whieli pas 
sageway is controlled by a relief valve con 
structed so that when the pressure within 
the pump chamber exceeds a certain amount 
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air can escape from the pump chamber into. 

E. 

the storage space, the inner shell also having 
a relief valve for permitting the flow of air 
from the pump chamber into the rebound 
chamber. . v . 

14. On air-cushioning device of the class 
described comprising in combination a fixed 
member and a movable member which are 
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6. 

carried by said shell, a 
Said rod, a fixed head carried by said outer 

earried by sai 
said rod, a fixed head carried by said outer 
shell, and a movable axle member comprising 

constructed so as to provide a compression 
chamber, a pump for supplying air to said 
compression chamber, a rebound chamber in 
which air. is compressed while being ex 
panded in the compression chamber, and . 
means for automatically permitting the 
escape of air from the rebound chamber 
during the time that the air within the com 
pression chamber is being compressed. 

15. An air-cushioning device of the class 
described comprising in combination a body 
member having an outer shell, a piston ??? 

piston at the end of 

shell, and à movable axle member compris 
ing an inner shell having thereupon an up 
per movable head that engages the outer 
shell and said rod and a lower movable head, 
the exterior of said inner shell slidably en 
gaging the fixed head and the inner portion 
of said inner shell slidably engaging the 
piston which is located below said upper 
movable head, the construction being such 
that there is a compression chamber within 
the outer shell and above the upper movable 
head, a rebound chamber below said movable 
head between the inner and outer shells the 
movable head and said fixed head, a pump 
chamber between the upper movable head 
and the piston, and a storage space between 
the piston and the lower movable head, the 
construction also being such that the pump 
foces air into the compression chamber when 
ing. . . w 

16. An air-cushioning device of the class 
described comprising in combination a body 
member having an outer shell, a piston rod 

?shell, a piston at the end of 

the volume within said chamber is increas 

an inner shell having thereupon an upper, 
movable head that engages the outer shell 
and said rodland a lower movable head, the 
exterior of said inner shell'slidably engaging 
the fixed head and the inner portion of said 
inner shell slidably engaging the piston 
which is located below said upper movable 
head, the construction being such that there 
is a compression chamber within the outer 
shell and above the upper movable head, a re 
bound chamber below said movable head be 
tween the inner and outer shells the movable 
head and said fixed head, a pump chamber 
between the upper movable head and the pis 
ton, and a storage space between the piston 
and the lower movable head, the construc 
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tion also being such that the pump forces air 
into the compression chamber when the 
volume within said chamber is increasing, 
said device having a valve controlled pas 
sageway which permits the flow of air from 
the rebound chamber into the storage space 
when the volume of the space within the com 
pression chamber is decreasing. 

17. The combination with an underframe 
and axle of a vehicle of an air-cushioning de 
vice comprising a body member connected to 
the underframe and a movable member con 
nected to the axle, said body member com 
prising a connected outer shell and pump 
piston and also having a fixed head, said 
axle member or movable member comprising 
an inner shell having a movable head which 
fits said outer shell and the rod carrying said 
pump piston, said inner shell fitting the head 
of said outer shell, a cap or cover which is 
connected to the lower end of the inner shell 
and to the axle the construction being such 
that there is provided within the outer shell 
and above said head on the inner shell a 
compression chamber, between the under side 
of said last mentioned head and the pump 
piston, a pump chamber from which air is 
pumped into the compression chamber when 
the volume of the compression chamber is in 
creasing, and between the under side of said 
head on the inner shell and the stationary 
head on the body member a rebound chamber, 
and means dependent upon the direction in 
which the axle member is moving relative 
to the body member for permitting the 
escape of air from the rebound chamber. 

18. A device of the class described com 
prising in combination a compression cham 
ber, a pump for forcing air into the com pression chamber while air is being expand 
ed in said compression chamber, a rebound 
chamber, and means for automatically re 
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leasing air entrapped in the rebound cham 
ber prior to or at the commencement of the 
compressing of air in the compression cham 
ber. 

19. An air-cushioning device of the class 
described comprising in combination a com 
pression chamber, a pump chamber, means 
fo permitting air to flow from the pump 
chamber into the compression chamber, a re 
bound chamber, means for permitting air to 
flow from the pump chamber into the re 
bound chamber when the pressure within 
the pump chamber exceeds a certain amount, 
a storage chamber from which air is re 
ceived into the pump, and means for per 
mitting a flow of air from the rebound cham 
ber into the storage chamber when the com 
pression chamber is decreasing in volume. 

20. An air-cut oning device of the class 
described comprising in combination a com 
pression chamber, a pump for supplying air 
to the compression chamber, a rebound cham 
ber, means for permitting a flow of air from 
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, the pump into the rebound chamber, a stor 
age chamber, means for permitting air when 
a sufficient pressure has been reached within 
the pump to flow into the storage chamber, 
and means for permitting air to flow from 
the rebound chamber into the storage cham 
ber during the period when air is being 
compressed in the compression chamber. 

21. An air-cushioning device of the class 
described comprising in combination an outer shell member and a coöperating piston 
member which provide between them a com 
pression space, Said members being con 
structed so that they also coöperate to pro 
vide a pump by which air is forced into the 
compression space, and a liquid seal through 
which air from the pump must pass on its 
way to the compression space. 

22. An air-cushioning device of the class 
described comprising in combination an 
outer shell, an inner shell having a head slid 
able in Said outer shell, said inner and outer 
shells carrying members which constitute a 
pump for forcing air into a compression 
chamber provided between said inner and 
Outer shells, and liquid covering the upper 
end of said inner shell in a manner to seal 
the sliding joint between the head and the 
outer shell and in a manner to separate the 
pump from the compression chamber, the 
construction being such that the air from 
the pump passes through said liquid on its 
way to the compression chamber. 

23. An air-cushioning device of the class 
described comprising in combination an 
outer shell having a cap carrying a piston 
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rod upon the lower end of which there is a 
pump piston and at the lower end of said 
shell a head, an inner shell having at the 
upper end thereof an outer head which slid 
ably engages the interior of the outer shell 
and an inner head which slidably engages 
said piston rod, a packing ring on said inner 
head and arranged to oppose the flow of 
fluid downwardly along said rod past said 
packing ring said packingring being con 
structed so as to permit the flow of fiuid 
from a pump chamber at one side of the 
packing ring upwardly into a compression 
chamber at the other side of the packing ring, a packing'ring on said outer head and 
arranged to oppose the flow of fluid down 
wardly along the interior of said outer shell 
past said last-mentigoned packing ring, a liq 
uid seal covering said inner and outer heads, 
said inner shell slidably fitting the head on 
the outer shell, the space defined by the outer 
shell, the inner shell, the outer head on the 
inner shell and the head on the outer shell 
serving as a rebound chamber, the walls of 
the inner shell having a passageway therein 
for permitting a flow of air from the re 
bound chamber into a storage space that is 
also provided in the inner shell, and a valve 

i5 adapted to be ineratively connected to an 

9) 

axle of the vehicle for permitting flow, when 
open, into the storage space from the re 
bound chamber. - 

24. An air-cushioning device of the glass 
described comprising in combination a fixed 
member and a movable member which pro 
vide between them a compression chamber, 
a pump, a rebound chamber, and a storage 
chamber, which pump is constructed and 
arranged so as to receive air from the stor 
age chamber, and so as to force air into the 
compression chamber, said device also hav 
ing a valve controlled passageway for per 
mitting a flow of air from the rebound cham 
ber into the storage chamber. 25. An air-cushioning device of the class 
described comprising in combination a com 
pression chamber, a pump chamber, a re 
bound chamber, and a storage chamber, 
said device having valve controlled means 
for permitting the flow of air from the 
pump chamber into the compression cham 
ber when the compression chamber is ex 
panding in volume and the pump chamber 
and the rebound chamber are contracting in 
volume, the construction of the device also 
being such that the pump chamber receives 
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air from the storage chamber when the 
pump chamber is expanding in volume. and 
the storage chamber is contracting in vol 95 
ume, the device also being provided with a 
passageway leading from the pump cham 
ber to the storage chamber, which passage 
way is controlled by a relief valve. 

26. An air-cushioning device of the class 
described comprising in combination a com 
pression chamber, a pump that forces air 
into the compression chamber, a rebound 
chamber, and means for permitting air to 
escape. from the pump into the rebound 
chamber when the air within the pump ex 
ceeds a certain pressure. 

27. An air-cushioning device of the class 
described comprising in combination a fixed 
member and a movable member which pro vide a compression chamber, a pump for 
forcing air into the compression chamber 
when the compression chamber is increasing 
in volume, a rebound chamber which de 

for allowing air to escape from the rebound 
chamber when the compression chamber is 
decreasing in volume. 

28. In combination an underframe, an 
axle and an air-cushioning device compris 
ing a member secured to the underframe and 
a movable member connected to the axle by means comprising a yoke member which 
clamps the axle, a socket member which is 
mounted in said socket member which rod is 
gonnected to said movable member. 

29. An air-cushioning device comprising 
an inner member and an outer member mov 
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creases in volume when the compression il5 
chamber is increasing in volume, and means 
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connected to said yoke, and a rod slidably 
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alie relative to each other which inter and 
ter members are constructed so as to pro 

vide the following: a compression "chamber, , , , pression chamber as the compression cham 
ber increases in volume, and a storage chain 
per from which the pump receives air when 

which decreases in volume as the compres- the compression chamber is decreasing in 
" Volume, said device being provided with a 

a pump for forcing air into the compression 
anber as the copression chambel' is in 

creasing in volume, a rebound chamber 
sion chamber increases in volume, a storage" 
space in which air is entrapped and from 
which it passes to the plump when the pump 
chamber is increasing in volume, and means 
for permitting air to flow from the rebound 
chanaber when the rebound chamber is in 
creasing in volume. . 

30. An air-cushioning device of the class 
described comprising in combination a com 
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pression chamber, a pump chamber, angl a 
rebound chamber provided with valve con-, 
trolled means which permits a flow of air 
from the rebound chamber during the pe.-- 
riod when the compression chamber is ("on 
tracting in volumne. - 

31. An air-cushioning device of the class 
described comprising in combination a co 
pression chamber, a pump for forcing air 
into the compression chamber, a relpound 
chamber which expands in volume when the 
compression chamber is contracting in vol 
une and vice versa, said device having a pas 
sageway in communication with the rebound 
chamber and which passage way is controlled 
by a valve that is closed when the rebound 
{'hamber is col) tracting in volline and that is 
open when the rebound channer is expand 
ing in volvune. 

32. A device of the class described coln 
prising in combination a compression chain 
ber, a pump for forcing air into the coll 
pressio a chamber when the compression 
chainber is expanding in voluine, a relbound 
chamber which decreases in volune as the 
compression chamber expands in volume, a 
storage chamber in communication with the 
rebound chamber when the rebound chanber 
is increasing in volume, and a valve for 
closing this communication. when the re 
bound chainber is decreasing in volume, the 
construction being such that the pump re 
ceives air from the storage chamber when 
the compression chamber is decreasing in 
volume. ? ? ? 
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A device of the class described con 
prising in combination a compression cham 
lier, a plump for forcing air into the com 

passageway leading from the pump chamber 
to the storage chamber and which passage 
way is controlled by a relief valve that per 
mits a flow of air from the pump to the stor 
age chamber when the pressure within the 

: s pulp exceeds a predetermined amount. 
34. A device of the class described coin 

prising in combination a compression chann 
ber, a pump which forces air into the co 
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pression chamber when the compression. 
chamber is expanding in volume, a storage 
chamber, and a rebound chamber which in 
creases in volume as the compression cham 
ber decreases in volume and at which time 
the pump receives air from the storage cham 
ber, said device being provided with a relief 
valve which permits a flow of air from the 
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pump to the storage chamber when the pres 
stare within the pump exceeds a predeter 
mined annount. 
85. A device of the class described co 

prising in combination a compression cham 
ber, a pump for forcing air into the con 
pression chamber, a rebound chamber which 
expands when the compression chamber con 
tracts, and a storage chamber, said device 
being provided with a valve controlled pas 
Sageway leading from the rebound chamber 
to the storage chamber which passageway is 
(open when the compression chamber is de 
creasing in volume, said device also having 
a passageway controlled by a relief valve 
and which passageway leads from the pump 
to the storage chamber and allows the escape 
of air from the pump into the storage chan. 
bel when the pressure within the pump ex 
ceeds a predetermined amount. 
This specification signed and witnessed this 

third day of Feb. A. D. 1917. 
· ANSON M. BANGS. 

Signed in the presence. of - 
C. DANIEL FRIEBELY, 
STOVER H. NICLos. 
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