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This invention relates to guard structures, and 
mOre particularly to guard structures Such as are 
luSed at the Sides of highways and With Which 
Vehicles moving laterally of the highways are 
adapted to come in contact. It relates stillmore 
particularly to safety guard structures of the 
resilient, type adapted to yield under impact 
and to tend to restore the Vehicle to its proper 
position on the highway. 
Numerous attempts have been made to provide 

a fully satisfactory yieldable or resilient guard 
structure of the type in question, but those Which 
have functioned Satisfactorily have been rela 
tively eXpensive to manufacture and those Whose 
cost has been sufficienty loW to Warrant their 
commercial use have not functioned as desired. 
Efforts have been made to place the guard means 
permanently under tension so as to insure a re 
Silient action upon impact of a Vehicle there 
against, but the cost of the provision of the 
tensioning means is excessive. 

I provide a resilient guard structure Which is 
highly effective in use and of low cost. No 
special means for maintaining the guard means 
under tension at all times are provided, yet upon 
impact the guard means yields resiliently and 
tends to return the Vehicle to its proper position 
on the highway. The parts normally are sub 
stantially free from tension, Which aids mate 
rially in erection. The guard structure is made 
up of a, few simple parts and is easily fabricated 
and assembled. The parts are all rigidly con 
nected With one another, thus doing away With 
the disadvantages incident to structures employ 
ing slip and lost motion joints. The parts are 
strong enough to Withstand heavy impact forces 
and still return to their normal position after 
impact. 

I preferably provide a series of Spaced SupportS 
each having a flexible connecting member, such 
as a leaf spring, and preferably a leaf Spring 
of the type having its central portion heavier 
than its extremities, attached thereto and guard 
means spaced outwardly from the Supports and 
connecting members and joined to the connect 
ing members by rigid means so that when the 
guard means is subjected to impact the ends of 
the flexible connecting member Will yield, per 
mitting limited yielding of the guard means, and 
Will then return to normal position. I prefer to 
use integrali portions of the guard meats as the 
rigid means for connecting the guard means With 
the connecting member, although this is not 
essential. Preferably adjacent guard means are 
also brought together and either connected as by 

(Cl. 256-13.1) 
bolting O'interlaced, in Which latter case a pin 
is provided about Which the interlaced guard 
means pass before joining the connecting mem 
ber. 
Other details, objects and advantages of the 

invention Will become apparent as the folloWing 
description of certain present preferredº embodi 
mentS thereof proceeds. 

In the accompanying draWings have ShoWn 
certain present preferred embodiments of the 
invention, in Which 

Figure 1 is a top plan vieW of a guard struc 
ture With portions cut away; 

Figure 2 is an enlarged plan View of a por 
tion of the guard structure shoWn in Figure 1, 
partly in horizontal cross Section; 

Figure 3 is an elevational View of a portion of 
the structure shoWn in Figure 2, partly in ver 
tical cross section; 

Figure 4 is a vertical cross-sectional View taken 
on the line TV-IV of Figure 3; and 

Figures 5, 6 and 7 are views corresponding, 
respectively, to Figures 1, 2 and 3 and showing a. 
modified form of Structure. 

Referring first to the form of structure shown 
in Figures 1, 2 and 3, there is provided a series 
of Spaced supports or posts 2 Which may con 
veniently be in the form of pipe and may either 
be set, in concrete in the ground or otherWise 
suitably anchored or supported along theside of 
a highway. The posts 2 are shown as being in 
the form of metal tubular members each flat 
tened along one side as shown at: 2a to provide 
a Surface for attachment of a fieXible connecting 
member 4 shown as being in the form of a rela- 3 
tively deep leaf spring and which comprises a 
central member Orleaf Spring 5 and outer rela 
tively short members or leaves 6. Each member 
is connected With its post 2 by means of a series 
of bolts 3. The particular structure of the flex 
ible connecting members or leaf Springs may 
be varied to suit conditions, although it is ordi 
narily preferable to utilize a leaf Spring of the 
type having its central portion heavier than itS 
extremities. The bolts 3 preferably pass through 
the Wall of the post 2 and through the connect 
ing member associated thereWith substantially 
alongits vertical centerline. 
There is provided guard means 7 preferably in 

the form of a, series of metal strips of Sufficient 
depth and gauge to serve the desired purpose. 
Preferably each strip terminates at its opposite 
ends at adiacent supports, although, if desired, 
the length of a strip may be a multiple of the 
distance between supports. The strips are Spaced 
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2 
outWardy, or toWard the high Way, from the sup 
ports and connecting members and both ends of 
each Strip are preferably generally reversely 
turned in the direction of the Supports and ad 
jacent; Strips are brought together and connected 
or fastened, asby bolts 8, strengthening or rein 
forcing means in the form of steel bars 8a being 
optionally provided at one or both sides of the 
laterally turned portions of the strips which are 
brought together. The extremities of the reSpec 
tive strips then separate andare connected With 
the end portions of the connecting members by 

The portions f0 extending between the bolt:S 8. 
face of the guard structure and the bolts 9 are 
preferably rendered rigid or substantially so, 
Which may, for example, be accomplished by 
ribbing or corrugating them as shown at 1. This 
forms a substantially rigid connecting and Spac 
ing Structure betWeen the guard means prOper 
and the connecting member so that the guard 
means is positively Spaced and maintained in 
proper position relative to the supports. 
The reinforcing bars 8a, may, if desired, be 

ribbed or corrugated as shown at 8b (Figure 4), 
Such ribs or corrugations interfitting at least par 
tially With the ribs or corrugations il to provide 
a Very strong structure. The reinforcing bars 
8a are preferably not corrugated Where the bolts 
8 pass therethrough so as to afford proper coop 
eration With the bolts and avoid danger of loosen 
ing thereof. Although the corrugations i0 are 
shown as extending to the face of the guard 
structure, these corrugations may, if desired, 
terminate just outside the portions of the guard 
means engaged by the reinforcing members 8a. 
The structure shown in Figures 1 to 4, inclusive, 
is, hoWever, preferred because of its relatively 
great strength and rigidity. 

Elongated slotS 2 may be provided in the 
ends of the strips for cooperation With the bolts 
9 to provide for adjustment during assembly. In 
some instances When the guard means is sub 
jected to unusually severe impact force there 
may be some relative movement between the ends 
of the strips and the connecting members by 
reason of the provision of the elongated slots 2, 
although normally this Will not be the case. The 
posts or pipes 2 may if desired be filled with 
concrete as shown at: 3. 
At the opposite ends of the guard structure 

brackets 4 are provided which cooperate With 
the adiacent strip in a manner similar to that 
in Which the respective strips cooperate With each 
other at the intermediate supports. The portion 
of each bracket i 4 extending from the extremity 
5 thereof to the point 6 (Figure 1) may be sub 

stantially identical with an end of one of the 
strips 7, and comprises a stiffened leg 18 bolted 
at its outer extremity to the adjacent Strip. The 
portion 7 of the bracket extending toward the 
left and downwardly from the point 6 thereof, 
viewing Figure 1, lies substantially parallel With 
the leg 8 and then has its extremity l'8a bent 
around the outer end of the corresponding con 

5 necting member 4 and bolted theretO by the Same 
bolts 9 Which bolt the opposite extremity 5 of 
the bracket i 4 to the connecting member 4. 
There is thus provided a strong end portion 
Which effectively cooperates With the remainder 
of the guard structure and Which is also adapted 
to Withstand shockS to Which such end portion 
may be subjected in use. 

, When the guard neans is Subjected to an in 
pact force such, for example, as a force F (see 

5 Figure 1) the strip against Which the force acts 

2,09o,115 
Will be forced aWay from the highway, Which Will 
result in yielding of the adiacent connecting 
members generally in the manner indicated in 
dotted lines at the left-hand extremity of Figure 
1. It Will be understood that the nearest con 
necting members in both directions from the 
point of application of the force Willyield toWard 
Such point of application and the connecting 
members more remote therefrom Will also yield to 
some extent, although, because of the elasticity 
of the Structure and the materia employed, not 
toso great an eXtent as those nearest the point 
of application of the force. The yielding Will re 
sult in absorbing the impact shock and stopping 
the lateral movement of the Vehicle and the re 
action of the partS returning to normal position 
Will tend to restore the vehicle to its proper po 
sition on the highway. A smooth substantially 
uninterrupted guard surface is provided which 
very effectively insures against serious accidents, 
as in many cases vehicles skidding into the guard 
structure Will be automatically returned to their 
proper position on the highway Without substan 
tial damage either to the Vehicles or the guard 
structure. The parts of the guard structure are 
not normally under substantial tension, but the 
application of the impact force places them in 
mediately under tension So that upon reaction 
to the impact force they tend to return to normal 
position and thus to return the skidding Vehicle 
to its proper position on the highway. 
The Structure Shown in Figures 5, 6 and 7 is 

similar to that of Figures 1 to 4, inclusive, except 
for the manner Of interconnection of the StripS 
and the fact that the posts are not flattened. 
Parts shown in Figures 5, 6 and 7 Which cor 
respond to parts of Figures 1 to 4, inclusive, are 
correSpondingly numbered but With a prime af 
fixed. AS Shown in Figures 5, 6 and '7, the ad 
jacent Strips, instead of being bolted together aS 
at 8 in Figures 1 to 4, inclusive, are interlaced 
about pins 9 each of Which haS a generally cylin 
drical body portion 20 and a head 2 and is 
slightly tapered at its bottom as shown at 22 to 
facilitate insertion. The interlaced portions of 
the strips are cut away to provide for the inter 
la cing as shoWn in Figures 6 and 7. This provides 
a Structure Which is Very eaSily aSSembled and 
Which is highly effective. At each Outer extrem 
ity of the structure a bracket or strap 23 is pro 
vided which cooperates With the adiacent Strip, 
the StrappaSSing abOut the pin and having its 
opposite ends bolted to the connecting member, 
both legs of the strap being ribbed or Stiffened 
as shown at: 2. 
While Ihave shown and described certain pres 

ent preferred embodiments of the invention, it is 
to be distinctly understood that the Sanne is not; 
limited thereto but may be otherWise variously 
embodied Within the scope of the following 
claims. 

I claim.: 
1. Guard structure, comprising spaced sup 

ports, guard means extending therebetween, at 
least One of Said supports having a flexible con 
necting member attached thereto and extending 
generally parallel to the guard means, said guard 
neans being generally reverSely turned adiacent 
an end thereof and having its reversely turned 
portion connected With the portion of Said con 
necting member extending generally in the di 
rection of the guard means from the Support to 
which the connecting member is attached, and 
means for Supporting the guard means at a point 
offset from the connecting member. 
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2. Guard structure, comprising spaced sup 

portS, guard means eXtending therebetWeen, at 
least one of Said Supports having a flexible con 
necting member attached thereto and extending 
generally parallel to the guard means, rigid 
nneans Connecting an end portion of the guard 
means Witin anend portion of the connecting 
member and spacing the same relatively to such 
latter mentioned end portion, and means con 
nected With Said ºrigid means limiting mOvement 
thereofrelatively to the connecting member When 
the guard neans is Subjected to impact. 

3. Guard structure, comprising Spaced Sup 
ports, guard means eXtending therebetWeen, at 
least One of Said SupportS haVing a flexible con 
necting member attached thereto and extending 
generally parallel to but spaced from the giard 
means and projecting from the Support, rigid 
means connecting an end portion of the guard 
neans With a projecting portion of the connect 

ing member and spacing the Same relatively to 
Such projecting portion, and means connected 
With Said rigid means limiting movement thereOf 
relatively to the connecting member When the 
guardineans is Subjected to impact. 

4. Guard structure, comprising a support, a 
flexible connecting member attached thereto and 
prcjecting in opposite directions therefrom, guard 
means spaced from the connecting member, and 
rigid means connecting the guard means With the 
projecting portions of the connecting member. 

5. Guard Structure, comprising a support, a 
flexible connecting member attached thereto and 
projecting therefrom, guard means eXtending 
generally parallel to the connecting member and 
Spaced therefrom, rigid means connecting the 
guard means with and Spacing the same relatively 
to a projecting portion of the connecting mem 
ber, and means connected With Said rigid means 
limiting novement thereof relatively to the con 
necting member When the guard means is Sub 
jected to impact. 

6. Guard structure, comprising a support, a 
flexible connecting member attached thereto and 
projecting in opposite directions therefrom, and 
Separate guard means extending in opposite di 
rections from Said support and haVing their body 
portions Spaced from said connecting member, 
Said guard neans having their end portions gen 
erally reversely turned and respectively connect 
ed With the projecting portions of the connect 
ing meinber. 

7. Guald structure, comprising a Support, a 
fexible connecting member attached thereto and 

5 projecting in opposite directions therefrom, and 
separate guard means extending in opposite di 
l'ections from Said support and having their body 
portions spaced from said connecting member, 
Saidi guard means having their end portions 
brought together and each generally reversely 
turned and connected With one of the projecting 
portions of the connecting member. 

8. Guard structure, comprising a Support, a 
fiexible connecting member attached thereto and 
projecting in opposite directions therefrom, and 
separate guard means eXtending in opposite di 
rections from said support and having their body 
portions spaced from said connecting member, 
Said, guard means having their end portions bolt 
ed together and each generally reversely turned 
and connected With one of the projecting portions 
of the connecting member. 

9. Guard structure, comprising a support, a 
flexibe connecting member attached thereto and 
projecting in opposite directions therefrom, and 

3 
separate guard means extending in opposite di 
rections from said Support and having their body 
portions spaced from Said connecting member in 
adirection generally normalto the guard negans, 
Said guard means having their end portions inter 
laced and each generally reversey turned and 
connected with one of the projecting portions of 
the connecting member. 

10, Guard structure, comprising a support, a 
flexible connecting: member attached thereto, 
guard means eXtending from Said Support and 
having the body portion thereof Spaced from Said 
connecting member, an end portion of the guard 
neans being rendered Substantially rigid and be 

ing eXtended generally laterally from the guard 
means and connected With Said connecting mem 
ber, and means connected With Said substantially 
rigid end portion of the guard means limiting 
moVement thereof relatively to the connecting 
member When the guard means is subjected to 
impact. 

11. Guard structure, comprising a support, a 
flexible connecting member attached thereto 
and projecting in opposite directions therefrom, 
and separate guard means extending in opposite 
directions from Said Support and having their 
body portions Spaced from Said connecting mem 
ber, said guard means having their end portions 
brought together and each haVing an extremity 
eXtended generally laterally and rendered Sub 
stantially rigid and connected With one of the 
projecting portions of the connecting member. 

12. Guard structure, comprising a support, a 
flexible connecting member attached thereto 
and projecting in opposite directions therefrom, 
and separate guard means eXtending in opposite 
directions from Said support and having their 
body portions Spaced from Said connecting mem 
ber, Said guard means having their end por 
tions brought together and each haVing an ex 
tremitty generally reverSeiy turned and rendered 
substantially rigid and connected With the pro 
jecting portion of the connecting member ex 
tending generally in the direction of the corre 
sponding guard means. 

13. Guard Structure, comprising a support, a 
leaf Spring rigidly connected With the Support 
and haVing a portion projecting therefrom, guard 
means Spaced from the leaf Spring in a direc 
tion generally normal to the guard means, rigid 
means connecting the guard means With a pro 
jecting portion of the leaf Spring, and means 
connected With said rigid means limiting move 
ment thereof relatively to the leaf Spring When 
the guard neans is Subjected to impact. 

14. Guard structure, comprising a Support, a 
flexible connecting member attached thereto, 
and separate guard means extending in oppo 
site directions from said support, the adjacent 
end portions of Said guard means being generally 
reverSely turned and interlaced and haVing their 
extremities connected With said connecting 
nenber. 

15. Guard Structure, comprising a support, a 
flexible connecting member attached thereto 
and projecting in opposite directions therefrom, 
and separate guard means extending in oppo 
site directions from Said Support, having their 
body portions spaced from said connecting 
member and haVing their end portions connected 
directly together, and reinforcing neans for 
strengthening Such cCnnection, each of said 
guard means having its end portion generally re 
versely turned and connected With one of the 
projecting portions of the connecting members. 
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16. Guard structure, comprising a support, a 
substantially planarleaf spring of the type hav 
ing its central portion reinforced relatively to 
its extremities attached to the Support at Said 

5 central portion and haVing its extremities pro 
jecting therefrom, and guard means Spaced from 
the Support and connected With the extremities 
of Said leaf Spring. 

i 17. Guard structure, comprising a support, a 
0 substantially planar leaf Spring of the type haV 

ing its central portion reinforced relatively to 
its extremities attached to the support at Said. 
central portion and haVing itS extremities pro 
jecting therefrom and separate guard means eX 
tending in opposite directions from Said support, 5 
said guard means having their adiacent end 
portions connected together and connected With 
the extremities of Said leaf Spring. 
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