Aug. 17, 1937. W. B. EWING - 2,090,115
GUARD STRUCTURE

Filed Oct. 14, 1935 2 Sheets-Sheet. 1

SRS
Vg W N
NS % k\ll\/(@“\““
S W




Aug. 17, 1937. W. B. EWING 2,090,115

GUARD STRUCTURE

Filed Oct. 14, 1935 ? Sheets-Sheet 2

@7&55«;‘?




Patented Aug. 17, 1937 ?

UNITED STATES

2,090,115

PATENT OFFICE

2,090,115
GUARD STRUCTURE

Wylie B. Ewing, Wheeling, W. Va., assignor to
Wheeling Steel Corporation, Wheeling, W. Va.,
a corperation of Delaware

Application October 14, 1935, Serial No. 44,870

1% Claims.

This invention relates to guard structures, and
more particularly to guard structures such as are
used at the sides of highways and with ‘which
vehicles moving laterally of the highways are

5 adapted to come in contact. It relates still more
particularly to safety guard structures of the
resilient type adapted fo yleld under impact
and to tend to restore the vehicle to its proper
position on the highway.

10  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

15 cost has been sufficiently 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-

20 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

o5 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-

30 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-

35 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

40 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

45 connecting mempers 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

50 will then return to normal position. I prefer to
use integral portions of the guard means as the
rigid means for connecting the guard means with
the connecting member, although this is not
essential. Preferably adjacent guard means are

55 a1s0 brought together and either connected as by

o

(Cl. 256—13.1)

bolting or interlaced, in which latter case a pin
is provided about which the interlaced guard
means pass before joining the connecting mem-
ber.

Other details, ohjects and advantages of the
invention will become apparent as the following
description of certain present preferred embodi-
ments thereof proceeds:

In the accompanying drawings I have shown:
certain present preferred embodiments of the’
invention, in which )

PFigure 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 IV—IV of Figure 3; and

Figures 5, 6 and 7 are views corresponding,
respectively, to Figures 1, 2 and 3 and showing &
modified form of structure,

‘Referring first tothe 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 the side 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 flexible connecting
member & shown as being in the form of a rela-
tively deep leaf spring and which comprises a
central member or leaf spring 5 and outer rela-
tively short members or leaves 8. 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
along its vertical center line.

There is provided guard means T 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 adjacent 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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outwardly, or toward the highway, 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, as by 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 and are connected with

the end portions of the connecting members by
bolts 9.
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 8¢ 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 i 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 10 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 bhecause of its relatively
great strength and rigidity.

Elongated slots {2 may be provided in the
ends of the strips for cooperation with the bolts
8 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 12,
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 14 are provided which cooperate with
the adjacent 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 14 extending from the extremity
{5 thereof to the point 16 (Figure 1) may be sub-
stantially identical with an end of one of the
strips 1, and comprises a stiffened leg 18 bolted
at its outer extremity to the adjacent strip. The
portion {71 of the bracket extending toward the
left and downwardly from the point 16 thereof,
viewing Figure 1, lies substantially parallel with
the leg 18 and then has its extremity 18a bent
around the outer end of the corresponding con-

5 necting member 4 and bolted thereto by the same

bolts 8 which bolt the opposite extremity {5 of
the bracket 14 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. i

- When the guard means is subjected to an im-
pact force such, for example, as a force F (see

5 Figure 1) the strip against which the force acts

The portions [0 extending between the:
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will be forced away from the highway, which will
result in yielding of the adjacent 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 will yield 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 material employed, not
to so 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 im-
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 19 each of which has a generally cylin-
drical body portion 20 and a head 2f 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-
lacing 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 adjacent strip,
the strap passing 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 24.

While I have shown and described certain pres-
ent preferred embodiments of the invention, it is
to be distinctly understocd that the same 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
means being generally reversely turned adjacent
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 therébetween, at
least one of said supports having a flexible con-
necting member attached thereto and extending
generally parallel to ‘the guard means,  rigid
means connecting an end portion of the guard
means with' an end portion of .the connecting
member and spacing the same relatively to such
latter mentioned end portion, and means con-
nected with said rigid means limiting movement
thereof relatively to the connecting member when
the guard means 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 ghard
means and projecting from the support, rigid
means connecting an end portion of the guard
means 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
guard means is subjected to impact.

4. Guard structure, comprising a support, a
flexible connecting member attached thereto and
prejecting 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.

8. Guard structure, comprising a support, a
flexible connecting member attached thereto and
prejecting therefrom, guard means extending
pl

generally parallel to the connecting member and
spaced therefrom, rigid means connecting the
guard means with and spacing the same relatively
to & projecting portion of the connecting mem-
ber, and means connected with said rigid means
limiting movement 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 means having their end portions gen-
erally reversely turned and respectively connect-
ed with the projecting portions of the connect-
ing member.

7. Guard structure, comprising a support, a
flexible connecting member attached thereto and

5 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

hrought 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
flexible connecting member attached thereto and

7 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,
sz2id guard means having their end portions holt-
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
flexibie 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
a-direction generally normal to the guard means,
said guard means having their end portions inter-
laced .and each generally reversely 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
means 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-
tremity generally reversely 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 means is subjected to impact.

14, Guard structure, comprising a support, a
flexible connecting member attached thergto,
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
member.

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 means 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 planar leaf spring of the type hav-
ing its central portion reinforced relatively to
{ts extremities attached to the support at said
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.

17. Guard structure, comprising a support, a

10 ‘substantially planar leaf spring of the type hav-

2,090,115

ing it§ 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,
said guard means having their adjacent end
portions connected together and connected with
the extremities of said leaf spring.

WYLIE B. EWING.
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