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tank connected to the hydraulic cylinder to receive and store 
said hydraulic ?uid expressed from the hydraulic cylinder. A 
?rst longitudinal telescopic member is adapted to slide into 
and out of the longitudinal holloW member and is adapted to 
act a piston. TWo other longitudinal holloW members are 
positioned substantially parallel to and on either side of the 
?rst longitudinal holloW member and are connected to the 
?rst longitudinal holloW member. TWo telescopic members 
are adapted to slide into and out of the tWo other longitudinal 
holloW members respectively. A casing is connected at its 
proximal end to all three longitudinal holloW members, is 
adapted at its distal end to receive a crash cushion; and has a 
pair of Wheels. 
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TRAILER MOUNTED CRASH ATTENUATION 
SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to vehicle crash 
attenuation systems, and particularly to trailer mounted crash 
attenuation systems. 

BACKGROUND OF THE INVENTION 

[0002] Crash attenuation devices have been developed for 
mounting on vehicles that are parked or moving sloWly on 
roadWays, for example at construction or maintenance sites, 
in order to attenuate the impacts from collisions With the 
parked vehicle. Often times, vehicles equipped With crash 
attenuators are purposely deployed around Work sites to 
shield Workers at the site from being hit. Instead, errant 
vehicles strike the attenuator Which arrests the motion of the 
errant vehicle and dissipating its impacting energy. Examples 
of these attenuation devices are disclosed in US. Pat. Nos. 

6,186,565, 6,098,767, 5,052,732, 4,635,981, and 4,658,941. 

SUMMARY OF THE INVENTION 

[0003] In one embodiment of the invention, a trailer crash 
attenuation assembly includes a ?rst longitudinal holloW 
member, a portion at one end of Which is adapted to act as a 
hydraulic cylinder and has a relatively small ori?ce, hydraulic 
?uid disposed in the hydraulic cylinder, and a tank ?uidly 
connected to the ?rst longitudinal holloW member through 
the relatively small ori?ce. The tank is adapted to receive and 
store hydraulic ?uid expelled from the hydraulic cylinder 
through the relatively small ori?ce. The assembly also 
includes a ?rst longitudinal telescopic member Which is 
adapted to slide in and out of the ?rst longitudinal holloW 
member and is adapted to act as a piston in the hydraulic 
cylinder. The assembly further includes tWo other longitudi 
nal holloW members positioned substantially parallel to and 
on either side of the ?rst longitudinal holloW member. The 
second and third longitudinal holloW members are connected 
to the ?rst longitudinal holloW member. TWo longitudinal 
telescopic members are adapted to slide in and out of the 
second and third longitudinal holloW members. The assembly 
also includes a casing Which is connected to the ?rst, second 
and third longitudinal holloW members on end, Whereas it 
adapted to be connected to a crash cushion on the other end. 
The casing has a pair of Wheels. 
[0004] In another embodiment of the invention, the second 
and third longitudinal holloW members may be ?tted With a 
similar hydraulic system to alloW for greater absorption of the 
impact energy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Understanding of the present invention Will be 
facilitated by considering the folloWing detailed description 
of the preferred embodiments of the present invention taken 
in conjunction With the accompanying draWings, in Which 
like numerals refer to like parts, and: 
[0006] FIG. 1 shoWs a trailer mounted crash attenuation 
system as per an embodiment of the invention; 
[0007] FIG. 2 shoWs some of the components of a hydraulic 
assembly Which is a part of the trailer mounted crash attenu 
ation system of FIG. 1; 
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[0008] FIG. 3 shoWs a side vieW of a crash cushion mounted 
on a trailer, Which is connected to a vehicle as per an aspect of 

the present invention; and 
[0009] FIG. 4 shoWs a perspective vieW of the centre arm as 
per an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0010] It is to be understood that the ?gures and descrip 
tions of the present invention have been simpli?ed to illustrate 
elements that are relevant for a clear understanding of the 
present invention, While eliminating, for the purpose of clar 
ity, many other elements found in crash attenuation systems. 
Those of ordinary skill in the art may recogniZe that other 
elements and/ or steps are desirable and/or required in imple 
menting the present invention. HoWever, because such ele 
ments and steps are Well knoWn in the art, andbecause they do 
not facilitate a better understanding of the present invention, 
a discussion of such elements and steps is not provided 
herein. 
[0011] Referring to FIGS. 1-3, a trailer crash attenuation 
assembly 1000 is shoWn. The trailer assembly 1000 is con 
nected to a vehicle 3000 on one end, and to a crash attenuator 
or crash cushion 2000 on the other end. A longitudinal center 
arm 65 includes a holloW shell 67 and a telescopic arm 60, 
Which can slide in and out of the holloW shell 67 at its proxi 
mal end. At the distal end of the holloW shell 67 is a hydraulic 
cylinder (415 of FIG. 4), Which is ?lled, at least partially, With 
a hydraulic ?uid. In a preferred embodiment, the hydraulic 
cylinder is completely ?lled With hydraulic ?uid. In an exem 
plary embodiment, the holloW shell 67 and the telescopic arm 
60 have a square cross-section. It Will be understood that 
cross-sections of other shapes are also possible for the holloW 
shell 67 as Well as the telescopic arm 60 so long as the 
telescopic arm can travel Within the holloW shell. 
[0012] At the proximal end of the telescopic arm 60 is a 
hitch height adaptor 70. A hitching hook 75 is bolted to the 
hitch height adaptor 70. The height of the hitching hook 75 
can be adjusted by bolting the hook 75 at appropriate bolt 
holes 78 on the hitch height adaptor 70. 
[0013] The trailer assembly 1000 also includes tWo longi 
tudinal side-arms 15a and 151,. Each side arm 15, and 15b 
includes a holloW shell 30,, and 30b and a telescopic arm 10a 
and 10 b, respectively, such that telescopic arms 10a and 10 b 
can slide in and out of the corresponding holloW shells 30a 
and 30 b. Each telescopic arm 10a and 101, has a respective 
stopper plate such as 20,, adapted to stop or prevent further 
telescoping motion by contact engagement With correspond 
ing end portion 301a of holloW shell 30a and corresponding 
end portion (not shoWn) of holloW shell 30b. The tWo side 
arrns 15a and 15 b are substantially parallel to each other as 
Well as to the center arm 65. In an exemplary embodiment, 
each side-arm 15a and 15 b is equidistant from the center arm 
65. Each holloW shell 30,, and 30b has a respective opening 
25 and 25b on a top (and/or bottom) surface thereof. Corre 
sponding openings (not shoWn) are formed in the side arms 
15 and 15b and are alignable With openings 25,, and 25b so as 
to areceive a fastening member such as shear bolts 180a and 
180 1,. Similarly, each of the holloW shell 67 and the telescopic 
arm 60 has an alignable opening to receive a fastening mem 
ber such a shearbolt (420 of FIG. 4). In an exemplary embodi 
ment, the telescopic arms are extended out from the holloW 
shells a predetermined amount (indicative of an extended 
position) and the bolts are inserted into the openings 25a and 
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25 b. It is understood that a number of openings may be spaced 
about the top (and/or bottom) surface of the side-arms to 
prede?ne various extension positions of the side-arms from 
the holloW end portions. In this manner, the side-arms are 
rigidly extended a given distance from the holloW shells. 

[0014] In an exemplary embodiment, each of the holloW 
shells 30a and 30b has ballast plates 40a, 41a and 40a, 40b 
disposed on the upper and loWer surfaces thereof, to provide 
structural rigidity and additional counterWeights to balance 
the toWing Weight of the trailer 1000 When the trailer 1000 is 
attached to the vehicle 300. 

[0015] Generally speaking, When fully extended out of the 
holloW shell 67, the telescopic arm 60 extends a distance 
further (longitudinally) than the telescopic arms 10a and 101,, 
When they are fully extended from their respective holloW 
shells 30a and 301,. Also, the stroke of telescopic arm 60 into 
the holloW shell 67 is longer than the strokes of the telescopic 
arms 10a and 1 0 b in their respective holloW shells 3 0a and 3 0 b. 
In an exemplary embodiment, the telescopic arm 60 extends 
about one (1) foot longer than the fully extended telescopic 
arms 10a and 10 b. For illustrative purposes only, the tele 
scopic arm 60 has a stroke of up to about eighteen (l 8) inches, 
Whereas the telescopic arms 10a and 10 b have a stroke of up to 
about twelve (12) inches. For safety considerations, there 
may be a reserve of about a quarter (1A) inch for the telescopic 
arm 60, so that the actual stroke is about seventeen and three 
quarters (17%) inches. 
[0016] In an exemplary embodiment, the Wall thickness of 
the holloW shell 67 is three-eighth (3/8) of an inch thick, While 
the Wall thickness of the holloW shells 30a and 30 b are about 
a quarter (1A) ofan inch. The holloW shells 67, 30a and 301,, as 
Well as the telescopic arms 67, 10a and 10 b can be made from 
knoWn materials such as steel, for example A36 steel, or other 
such structurally rigid materials. 
[0017] Referring again to FIG. 1, a plate 100a is a?ixed 
betWeen the center arm 65 and the side-arm 30a and another 
plate 100 b is a?ixed betWeen the center arm 65 and the side 
arm 30 b. Plates 100a and 100 b provide structural support and 
rigidity to the center arm 65 and the tWo side-arms 20a and 
201,. In an exemplary embodiment, the plates 100a and 1001, 
are Welded to the center arm 65 and the side arms 15a and 15 b. 
In an exemplary embodiment, tWo plates 80 and 90 are a?ixed 
to each ofthe plates 100a and 1001,. The plates 80 and 90 are 
ballast plates and are Which act as counterWeights to the crash 
cushion 2000 mountable on the trailer assembly 1000. It Will 
be understood that any objects Which may act as a counter 
Weight can be used in place of ballast plates 80 and 90. 
[0018] A lock-doWn member 195 is mounted on the center 
arm 65. An adjustable connection 120 is a?ixed on the lock 
doWn member 195. A stabiliZer assembly 125 is connected at 
one end to the adjustable connection 120. The stabiliZer 
assembly 125 includes tWo stabiliZer tubes 110a and 1101, and 
a Web 130 Which provides structural support to the stabiliZer 
assembly 125. The stabiliZer tubes 110a and 1101, are con 
nected at one end to a casing 160. The casing includes tWo 
plates 161a and 161 1,. Generally, the stabiliZer tubes 110a and 
1101, are connected to the top proximal ends of the plates 161a 
and 161 b respectively. In an exemplary embodiment, the sta 
biliZer tubes 110a and 1101, have square cross-section. It Will 
be understood that tubes With other cross-sectional shapes, 
such as square or round, may also be used Without departing 
from the scope of the present invention. In an exemplary 
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embodiment, such other cross-sectional shapes Would have 
same cross-sectional Wall areas as that of the square cross 
section tubes. 
[0019] A front diaphragm 140a is connected to the casing 
160 and also to the center arm 65 and the side arms 15a and 
151,. In an exemplary embodiment, the height of the front 
diaphragm 140a can be varied by using appropriate bolt holes 
150. Other knoWn mechanisms may also be used to adjust the 
height of the front diaphragm 140a. TWo transverse arm mem 
bers 190a and 1901, provide structural rigidity to the casing 
160. In an exemplary embodiment, members 190a and 190 b 
are U-shaped channels. Other beam type members may also 
be used, as is knoWn in the art. A rear diaphragm 1401, is 
similar to the front diaphragm 140a and is also connected to 
the casing 160 and also to the center arm 65 and the side arms 
15, and 15 b. 
[0020] The trailer assembly 1000 also includes tWo Wheels 
165a and 165 b to enable the trailer assembly 1000 to be toWed 
by a vehicle. The tWo Wheels are coupled via an axle (not 
shoWn) and are disposed on either side of the casing 160. 
Trailer surge brakes may also be added, as is knoWn in the art. 
The axle is generally positioned beloW the casing 160 and 
correctly positioned to obtain trailer balance. 
[0021] Referring noW to FIG. 2, there is shoWn a more 
detailed illustration of the distal end of the holloW shell 67 of 
the center arm 65 and casing 160 of FIG. 1. A hydraulic ?uid 
over?oW/ storage tank 200 is mounted on the holloW shell 67 
using knoWn fastening means. At the distal end of the holloW 
shell is an outlet 280. A hydraulic hose or tube 210 is con 
nected to the outlet 280 on one end. At the other end, the 
hydraulic hose 210 is connected to an inlet 270 of the hydrau 
lic ?uid over?oW/storage tank 200. Installation of such a 
hydraulic system on the side-arms 15a and 15b is also con 
templated to be Within the scope of the present invention. 
[0022] NoW referring to FIG. 4, an exemplary embodiment 
of the centre arm 65 is illustrated. A hydraulic cylinder 415 is 
?tted at the distal end of the holloW shell 67. A connecting rod 
410 is connected to telescopic arm 60. The connecting rod 
410 is adapted to act as piston Within the hydraulic cylinder 
415. The hydraulic cylinder 415 has a relatively small ori?ce 
(not shoWn) through Which the cylinder 415 is in ?uid con 
nection With the hydraulic tank 220 via the hydraulic hose 
210. In an exemplary embodiment, the ori?ce may have of a 
siZe of one-half (1/2) inch. Other such dimensions may be 
realiZed as is understood by one of ordinary skill in the art. 
The quantity of the hydraulic ?uid expelled from the cylinder 
415 in a given duration of time is inversely proportional to the 
siZe of the ori?ce. Accordingly, the amount of the impact 
energy absorbed by the hydraulic ?uid is also inversely pro 
portional to the siZe of the ori?ce. In general, the smaller the 
siZe of the ori?ce, the more time it takes to expel a given 
quantity of the hydraulic ?uid, and more impact energy is 
absorbed by the hydraulic ?uid. Conversely, the larger the 
siZe of the ori?ce, less time it takes to expel a given quantity 
of the hydraulic ?uid, and less impact energy is absorbed by 
the hydraulic ?uid. The holloW shell 67 and the telescopic arm 
60 have openings to receive a fastening member such as a 
shear bolt 420. 

[0023] In operation, the trailer assembly 1000 may be 
coupled to a conventional hitch, for example, a 20 ton Pentel 
hitch, mounted on a vehicle by adjusting the height of the 
hook 75 (via 78) to the hitch height of the vehicle, and con 
necting the trailer assembly and vehicle via the hook. The 
three telescopic arms 60, 10a and 10 b are fully extended from 



US 2008/0258362 A1 

their respective hollow shells 67, 30a and 30b. The shorter 
lengths of the telescopic arms 10a and 101,, compared to that 
of the telescopic arm 60 facilitates normal towing and enables 
turning of the vehicle Without the tWo side-arms engaging the 
rear of the vehicle. 

[0024] The holloW shell 67 of the center arm 65 is adapted 
to act as a hydraulic cylinder at its distal end. When the 
telescopic arm 60 slides into the holloW shell 67, the hydraulic 
?uid is pushed out of the outlet 280 into the hose 210, Which 
carries the hydraulic ?uid to the storage/over?oW tank 200. 
Whereas, When the telescopic arm 60 slides out of the holloW 
shell 67, the hydraulic ?uid ?oWs from the storage/over?oW 
tank 200 into the hose 210 and into the hydraulic cylinder at 
its distal end through the outlet 280. 
[0025] Whenthe assembly 1000 is in operational mode, it is 
hitched to a vehicle With all three telescopic arms 60, 10a and 
10 b fully extended from their respective holloW shells 67, 30a 
and 30b. The fastening members 180a, 1801, and 420 are 
inserted through their respective openings in all the arms 65, 
15a and 151,. When there is an impact on the crash cushion 
2000 mounted to the trailer assembly 1000, the impact causes 
the end (70) of the telescopic arm 60 to be urged against the 
end of the vehicle. Initially in response, the shearbolt 420 Will 
break, and the telescopic arm 65 Will start sliding into the 
holloW shell 67. As a result, the connecting rod member 410 
Will be pushed into the hydraulic cylinder 415 and the hydrau 
lic ?uid Will be expelled out of the hydraulic cylinder 415 
through the relatively small ori?ce (not shoWn) and into the 
storage/over?ow tank 200 through the hydraulic hose 210. A 
substantial portion of the impact energy is thus absorbed by 
the hydraulic ?uid. The extent of the energy absorption 
depends on the speed at Which the hydraulic ?uid is expelled 
out of the hydraulic cylinder 415, Which depends on the siZe 
of the ori?ce in the hydraulic cylinder. If greater energy 
absorption is desired, another embodiment of the invention 
may include such a hydraulic system installed on one or both 
of the side arms 15a and 15,, whereby more of the impact 
energy Would be absorbed by the one or more additional 
hydraulic ?uids contained in holloW shells 30a and 30 b of the 
side arms 15a and 151,. 
[0026] As the impact continues, the stopper plates 20a and 
20b on the telescopic arms 10a and 10b Will come in contact 
With the back of the vehicle to Which the assembly 1000 is 
attached. Continued application of the impact Will urge the 
telescopic arms 10a and 10 b back toWard their respective 
holloW shells and (assuming suf?cient impacting force) break 
the shear bolts 180a and 1801,. The telescopic arms 20,, and 
20b Will begin to slide into their respective holloW shells 30a 
and 30b until stopped by engagement of the stop plates 20a, 
20b With the corresponding end portions of 30a, 30 1,. Since the 
side arms 15a and 15 b are on either side of the center arm 65, 
they Will prevent the trailer assembly 1000 from jack-kni?ng, 
especially in case of an off-axis impact, ie where the impact 
is off-set from the longitudinal axis of the center arm 65. 
Post-impact, the trailer assembly 1000 can be re-used by 
replacing the damaged crash cushion With a neW cushion, 
extending the telescopic arm 60 and the telescopic arms 10a 
and 10b to their designated lengths such that the shear bolt 
holes in the arms 60, 10a and 10b are aligned With the respec 
tive openings (and replacing the shear bolts on the various 
arm members). 
[0027] The foregoing description of the embodiments of 
this invention has been presented for purposes of illustration 
and description. It is not intended to be exhaustive or to limit 
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the invention to the forms explicitly disclosed, as many modi 
?cations and variations are possible Without departing from 
the scope and spirit of the present invention. For example, 
While the assembly 1000 has been shoWn as mounting to the 
rear of a vehicle, it is to be understood that the assembly may 
also be mounted to a front portion of a vehicle, depending on 
the application and the protection required for the vehicle. 
[0028] Modi?cations and variations that may be apparent 
to a person skilled in the art are intended to be includedWithin 
the scope of this invention. 

What is claimed is: 
1. A trailer crash attenuation assembly comprising: 
a ?rst longitudinal holloW member, a portion at one end of 

said ?rst longitudinal holloW member adapted to act as a 
hydraulic cylinder, said portion having a relatively small 
ori?ce; 

hydraulic ?uid disposed in said hydraulic cylinder; 
a tank ?uidly coupled to said relatively small ori?ce in said 

?rst longitudinal holloW member; 
a ?rst longitudinal telescopic member adapted to slide into 

and out of said ?rst longitudinal holloW member, said 
?rst longitudinal telescopic member adapted to act as a 
piston Within said hydraulic cylinder; 

second and third longitudinal holloW members positioned 
substantially parallel to and on either side of said ?rst 
longitudinal holloW member, said second and third lon 
gitudinal holloW members connected to said ?rst longi 
tudinal holloW member; 

second and third longitudinal telescopic members adapted 
to slide into and out of said second and third longitudinal 
holloW members respectively; 

a casing connected at its proximal end to said ?rst, second 
and third longitudinal holloW members, said casing 
adapted at its distal end to receive a crash cushion; and 

a pair of Wheels connected to said casing. 
2. The trailer crash attenuation assembly according to 

claim 1, further comprising a hitch hook attached to said ?rst 
longitudinal member to couple to a vehicle. 

3. The trailer crash attenuation assembly according to 
claim 2, Wherein the height of said hitch hook is adjustable. 

4. The trailer crash attenuation assembly according to 
claim 1, further comprising: 

a ?rst plate, said ?rst plate connected to said ?rst and 
second longitudinal members; and 

a second plate, said second plate connected to said ?rst and 
third longitudinal members. 

5. The trailer crash attenuation assembly according to 
claim 4, further comprising a ballast plate, said ballast plate 
positioned on each of said ?rst and second plates. 

6. The trailer crash attenuation assembly according to 
claim 1, further comprising a ballast plate positioned on each 
of said second and third longitudinal holloW members. 

7. The trailer crash attenuation assembly according to 
claim 1 further comprising a stabiliZer assembly, said stabi 
liZer assembly comprising fourth and ?fth longitudinal mem 
bers, ?rst end of each of said fourth and ?fth longitudinal 
members connected to said ?rst longitudinal holloW member, 
second end of each of said fourth and ?fth longitudinal mem 
bers connected to said casing. 

8. The trailer crash attenuation assembly according to 
claim 7, Wherein said connection betWeen said ?rst ends of 
said fourth and ?fth longitudinal members and said ?rst lon 
gitudinal holloW member is a pivotable connection. 
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9. The trailer crash attenuation assembly according to 
claim 1, further comprising a diaphragm, said diaphragm is 
connected to said ?rst, second and third longitudinal mem 
bers, said diaphragm is connected to said casing. 

10. The trailer crash attenuation assembly according to 
claim 9, Wherein position of said diaphragm relative to said 
casing is adjustable. 

11. The trailer crash attenuation assembly according to 
claim 1, 

Wherein said ?rst, second and third longitudinal holloW 
members have square cross-section; 

Wherein said ?rst, second and third telescopic longitudinal 
members have square cross-section. 

12. The trailer crash attenuation assembly according to 
claim 1, Wherein said ?rst longitudinal telescopic member 
When fully extending out of said holloW member extends a 
longitudinal distance beyond that of said second and third 
longitudinal telescopic members When fully extending out of 
said second and third longitudinal holloW members. 

13. The trailer crash attenuation assembly according to 
claim 1 further comprising a stopper plate on a ?rst end of 
each of said second and third longitudinal telescopic mem 
bers. 

14. The trailer crash attenuation assembly according to 
claim 1 Wherein said ?rst telescopic member comprises: 

a ?rst member; and 
a second member, said second member connected to said 

?rst member, 
Wherein said second member is adapted to act as a piston 
Within said hydraulic cylinder. 

15. The trailer crash attenuation assembly according to 
claim 1 further comprising a cylinder, said cylinder posi 
tioned at the distal end of said ?rst longitudinal member, said 
cylinder adapted to act as a hydraulic cylinder, Wherein said 
hydraulic ?uid is disposed in said cylinder, said cylinder 
having a relatively small ori?ce and being in ?uid communi 
cation With said tank. 

16. A trailer crash attenuation system comprising: 
a crash cushion; 
a casing adapted to receive at its distal end said crash 

cushion; 
an energy absorption mechanism for absorbing crash 

energy When said crash cushion is subjected to an 
impact, said energy absorption mechanism comprising: 
a ?rst longitudinal holloW member, Wherein a portion at 

one end is adapted to act as a ?rst hydraulic cylinder 
and has a relatively small ori?ce; 

hydraulic ?uid disposed in said ?rst hydraulic cylinder; 
a hydraulic tank in ?uid connection With said ?rst 

hydraulic cylinder through said relatively small ori 
?ce; and 

a ?rst telescopic longitudinal member adapted to slide in 
and out of said ?rst longitudinal holloW member, said 
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?rst telescopic longitudinal member sliding into said 
?rst longitudinal holloW member When said crash 
cushion is subjected to an impact, said ?rst telescopic 
longitudinal member forcing said hydraulic ?uid out 
of said ?rst hydraulic cylinder Whereby the impact 
energy is at least partially absorbed by said hydraulic 
?uid; and 

an off-set impact countering mechanism for preventing 
jack-kni?ng of said trailer crash attenuation system 
When an impact occurs at an offset from the longitudinal 
axis of said trailer crash attenuation system, said off-set 
impact countering mechanism comprising: 
second and third longitudinal holloW members disposed 

substantially parallel to and on either side of said ?rst 
longitudinal holloW member; and 

second and third longitudinal telescopic members 
adapted to slide in and out of said second and third 
longitudinal holloW members respectively. 

17. The trailer crash attenuation system of claim 16, further 
comprising: 

hydraulic ?uid; and 
a tank, 

Wherein at least a portion of said second and third longitudinal 
holloW member each is adapted to act as a hydraulic cylinder, 

Wherein said second and third longitudinal telescopic mem 
bers are adapted to act as pistons in said second and third 
hydraulic cylinders respectively, 
Wherein said tank is in ?uid communication With said second 
and third hydraulic cylinders. 

18. The trailer crash attenuation system of claim 16, further 
comprising: 

a second hydraulic cylinder disposed in said second longi 
tudinal holloW member; 

a third hydraulic cylinder disposed in said third longitudi 
nal holloW member; 

hydraulic ?uid disposed in said second and third hydraulic 
cylinders; and 

a tank in ?uid communication With said second and third 
hydraulic cylinders, 

Wherein said second and third longitudinal telescopic mem 
bers are adapted to act as pistons in said second and third 
hydraulic cylinders respectively. 

19. The trailer crash attenuation system of claim 18, further 
comprising a second and a third piston members connected to 
said second and third longitudinal telescopic members, 
Wherein said second and third piston members act as pistons 
in said second and third hydraulic cylinders respectively. 

* * * * * 


