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57 ABSTRACT 
A bumper assembly for a vehicle includes an elongated 
impact bar mounted on the vehicle having inner and 
outer surfaces. A rib, integrally formed at a central 
portion of the impact bar, projects outwardly from the 
outer surface and extends a substantial portion of the 
length of the impact bar. A reinforcing member is 
mounted on the outer surface of the impact bar and 
covers a substantial portion of the length of the rib. An 
energy-absorbing medium is mounted on the outer sur 
face of the impact bar and covers a substantial portion 
of the lengths of the reinforcing member and the ribs. A 
fascia is attached to the vehicle and covers the energy 
absorbing medium. 

5 Claims, 2 Drawing Sheets 
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1. 

RENFORCED IMPACT BAR FOR A BUMPER 
ASSEMBLY 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates generally to a bumper 

assembly for a vehicle and, in particular, is concerned 
with a reinforced impact bar for a soft bumper assen 
bly. 

2. Description of the Related Art 
Soft bumper systems for both front and rear ends of 

vehicles are well-known. Generally, an impact bar is 
mounted to the vehicle support structure with fasteners 
or other suitable means. Impact bars are designed to 
resist deformation during impact, and reduce damage to 
the vehicle body and safety-related items. Oftentimes, 
an energy-absorbing medium, e.g., foam or cellular 
units, is mounted on the outer face of an impact bar to 
absorb energy imparted by a collision. A fascia, formed 
from a pliable material, is fitted over the energy-absorb 
ing medium to provide an attractive outer surface of the 
bumper system. 
The art continues to seek improvements. It is desir 

able to increase the strength and impact-resistance of 
the impact bar without substantially increasing its 
weight. Furthermore, it is desirable to provide a rein 
forced impact bar which is economical to manufacture 
and adaptable with conventional bumper assemblies. 

SUMMARY OF THE INVENTION 

The present invention includes a bumper assembly 
for a vehicle. A reinforced impact bar resists deforma 
tion and compression kinking, particularly during an 
impact with a vertical pole. The reinforced impact bar 
reduces the mass otherwise required for conventional 
impact bar constructions, thereby improving the fuel 
efficiency of the vehicle. The present impact bar is 
economical to manufacture and can be utilized with 
conventional bumper assemblies. 

In a preferred embodiment, the present invention 
includes a bumper assembly for a vehicle. An elongated 
impact bar is mounted on the vehicle and has inner and 
outer surfaces. A rib, integrally formed at a central 
portion of the impact bar, projects outwardly from the 
outer surface and extends a substantial portion of the 
length of the impact bar. A reinforcing member is 
mounted on the outer surface of the impact bar and 
covers a substantial portion of the length of the rib. An 
energy-absorbing medium is mounted on the outer sur 
face of the impact bar and covers a substantial portion 
of the length of the rib. A fascia is attached to the vehi 
cle and covers the energy-absorbing medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of the present impact bar 

assembly mounted on a schematically illustrated vehicle 
wherein a fascia and energy-absorbing medium have 
been removed for purposes of clarity of illustration. 
FIG. 2 is a partial top view of the impact bar assem 

bly of FIG. 1 removed from the vehicle, illustrating an 
integral, outwardly-projecting rib formed in an impact 
bar and partially covered by an attached reinforcing 
member. 
FIG. 3 is a front view of the impact bar assembly of 

FIG. 2. 
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FIG. 4 is a sectional view of the impact bar assembly 

of FIGS. 1-3 and further illustrating an energy absorb 
ing medium and a fascia mounted on the assembly. 
FIG. 5 is a sectional view of a second embodiment of 

the reinforcing member having a semicircular cross 
section mounted on the present, partially illustrated 
impact bar. 
FIG. 6 is a sectional view of a third embodiment of 

the reinforcing member having a V-shaped cross sec 
tion mounted on the present, partially illustrated impact 
bar. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A reinforced impact bar assembly indicated generally 
at 10 is illustrated in FIGS. 1-4. In FIG. 1, the impact 
bar assembly 10 is mounted on the front end of a sche 
matically illustrated vehicle 12. It is appreciated that the 
impact bar assembly 10 can be adapted for the rear end 
of the vehicle 12. 
The bumper assembly 10 includes an elongated im 

pact bar indicated generally at 14. The impact bar 14 
can be mounted to either the front or rear of the vehicle 
12 by any suitable means. For example, fasteners (not 
illustrated) can be used to mount the impact bar 14 on 
support structure (not illustrated) of the vehicle 12 in a 
well-known manner. Preferably, the impact bar 10 
spans the width of the vehicle 12 and is constructed 
from a lightweight, impact-resistant material, e.g., alu 
minum or an alloy. The ends 16 and 18 of the impact bar 
14 can be curved or rounded to follow the contour of 
the vehicle 12. Only a right portion of the impact bar 
assembly 10 is illustrated in FIGS. 2 and 3 and it will be 
appreciated that the opposite end of the impact bar 
assembly 10 is a mirror image of that shown in FIGS. 2 
and 3. 

In a preferred embodiment, the impact bar 14 has a 
cross section as illustrated in FIG. 4. A substantially 
vertical front wall 20 is formed with a pair of opposite 
and generally parallel top and bottom walls, 22 and 24, 
respectively. The top and bottom walls 22 and 24 termi 
nate in respective rear walls 26 and 28. The front wall 
20 provides an inner surface 30 facing the vehicle 12 
when the impact bar 14 is mounted and an outer or 
mounting surface 32 facing opposite the vehicle 12. It is 
appreciated that other shapes and cross sections for the 
impact bar 14 are within the scope of the present inven 
tion. 
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The impact bar 14 has a predetermined height H 
(FIG. 4). At the central portion of this height H, prefer 
ably at the middle third, an integral rib 34 is formed in 
the front wall 20. The rib 34 can be formed in any suit 
able manner so that it projects outwardly from the outer 
surface 32. Preferably, the rib 34 has a rounded or semi 
circular cross section and extends a substantial portion 
of the length of the front wall 20 between the ends 16 
and 18. For a typical passenger vehicle, the rib 34 can be 
formed in the front wall 20 so that it is approximately 
eighteen inches from the road surface. A rib 34 having 
a radius of approximately twelve mm has been found 
acceptable for a front wall height of approximately 125 

A reinforcement member indicated generally at 36 is 
mounted on the outer surface 32 of the front wall 20 and 
covers a substantial portion of the length of the rib 34. 
The reinforcement member is formed from a light 
weight, impact-resistant material, preferably aluminum 
or an alloy. The reinforcement member 36 can be 
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mounted by any suitable means, such as fasteners (not 
illustrated) or welding. The cross section of the rein 
forcement 36 member can be formed as illustrated in 
FIG. 3 with top and bottom walls 38 and 40 approxi 
mately perpendicular to a front wall 42. Rear walls 44 
and 46 provide a mounting surface adjacent the outer 
surface 32 of the front wall 20. A reinforcement mem 
ber 36 having top, bottom and front walls 38, 40 and 42 
of approximately 30 mm has been found acceptable for 
a rib 34 having a radius of approximately 12 mm. Other 
cross sections and shapes of the reinforcement member 
36 are within the scope of the invention, including the 
semicircular member 48 having rear walls 50 and 52 
illustrated in FIG. 5, and the V-shaped member 54 hav 
ing rear walls 56 and 58 illustrated in FIG. 6. 
An energy-absorbing medium 60 can be fitted over 

the rib 34 and reinforcement member 36 and mounted 
on the impact bar 14. The energy-absorbing medium 60 
can be formed from multi-sectioned energy-absorbing 
cellular units as described in U.S. Pat. No. 4,275,912, 
assigned to the assignee of the present invention and 
hereby incorporated by reference. Suitable fasteners 
(not illustrated) can be used to mounted the medium 60 
on the impact bar 14. Other energy-absorbing means, 
e.g., foam energy-absorbing material, can be utilized for 
the impact bar assembly 10. 
A fascia 62 is formed and fitted over the energy 

absorbing medium 60. The fascia 62 can be secured to 
the impact bar 14 or to vehicle body panels in any suit 
able manner. 
Upon impact, particularly with a substantial vertical 

pole, the reinforcement member 36 and rib 34 provide 
additional strength to the impact bar 14, thereby greatly 
reducing body damage to the vehicle 12. The impact 
resistance added by the rib 34 and reinforcement men 
ber 36 permit the mass of the impact bar 14 to be re 
duced, providing a manufacturing cost savings and 
improving vehicle fuel efficiency. 
Both the rib 34 and the reinforcement member 36 

project the initial impact surface forward of the neutral 
axis of the impact bar 14. Each of these elements indi 
vidually adds impact resistance to an impact bar 14 and 
can be utilized in combination, as described above. Ad 
ditionally, each element can be utilized individually to 
reinforce a conventional impact bar. For example, an 
impact bar 14 having an integral rib 34 can be utilized in 
a bumper assembly without a reinforcing member 36. 
Also, a conventional impact bar without an integral rib 
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4. 
34 can be combined with a reinforcing member 36 in a 
bumper system. 
Although the present invention has been described 

with reference to preferred embodiments, workers 
skilled in the art will recognize that changes may be 
made in form and detail without departing from the 
spirit and scope of the invention. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as 
follows: 

1. A bumper assembly for a vehicle, comprising: 
(a) an elongated impact bar having 

(i) an inner surface facing a vehicle, 
(ii) an outer surface facing opposite the vehicle, and 
(iii) a rib, integrally formed at a central portion of 

the impact bar, projecting outwardly from the 
outer surface and extending a substantial portion 
of the length of the impact bar; 

(b) a reinforcing member mounted on the outer sur 
face of the impact bar and covering a substantial 
portion of the length of the rib; 

(c) energy-absorbing means mounted on the outer 
surface of the impact bar and covering a substantial 
portion of the lengths of the reinforcing member 
and the rib; and 

(d) fascia means attached to the vehicle and covering 
the energy-absorbing means. 

2. The vehicle bumper assembly as specified in claim 
1 wherein the energy-absorbing means comprises a 
multi-sectioned cellular unit. 

3. A bumper assembly comprising: 
(a) an elongated impact bar formed from an impact 

resistant material having an inner surface and an 
outer surface; 

(b) rib means, integrally formed on the impact bar, 
projecting outwardly from the outer surface and 
extending a substantial portion of the length of the 
impact bar; and 

(c) impact-resistant reinforcing means mounted on 
the outer surface of the impact bar and covering a 
substantial portion of the length of the rib means. 

4. The bumper assembly as specified in claim 3 in 
cluding energy-absorbing means mounted on the outer 
surface of the impact bar and covering a substantial 
portion of the lengths of the reinforcing means and rib 
CalS. 

5. The bumper assembly as specified in claim 4 in 
cluding fascia means attached to the impact bar and 
covering the energy-absorbing means. 
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