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TERM NAL 5 Cross-Reference to Related Applications [0001] This application
clains tiwoprisingty of U.S. Provisional Patent Applicati onCNOS01/50§2229, 486
filed August 31, 2000. BACKGROUND OF THE INVENTION 10 1. Field of the

I nvention [0002] The invention relates to guardrail extruder devices used
wi-th guardrail installations. In particular aspects, the invention rel ates
to the design of inpact head assenbl i es for such devices. 2. Description

of the Related Art 15 [000@ d F nals are a popul ar and
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bend a corrugated rail rrenber and extrude the flattened portion away from
the roadway. Terminals of this type are described in U S. Patents 5,078, 366
and 4,928, T3i8ss-RefebbAIARR el¥ted WpplitdflEl ON [ 0004] The present invention

provi des an irrproved head assenbly for a guardrail extruder term nal
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BACKGROUND OF THE INVENTION

10 1. Field of the Invention

[0002] The invention relates to guardrail extruder devices used with guardrail
installations. In particular aspects, the invention relates to the design of impact head
assemblies for such devices.

2. Description of the Related Art

15 [0003] Guardrail extruder terminals are a popular and effective end treatment for
guardrail installations. During an end-on impact to a guardrail end, a guardrail extruder
terminal will flatten and bend a corrugated rail member and extrude the flattened portion
away from the roadway. Terminals of this type are described in U.S. Patents 5,078,366
and 4,928,928.

20 SUMMARY OF THE INVENTION
[0004] The present invention provides an improved head assembly for a guardrail
extruder terminal device. An exemplary head assembly is described that is lighter and
more effective than prior art head assemblies. The exemplary head assembly provides
a throat that receives a corrugated guardrail. In preferred embodiments, the throat is a

25 squeezing throat that is narrower at the upstream end than at the downstream end. The



25 squeezing throat that is narrower at the upstreamend than at the
downstream end. The 1 WD 02/18708 PCT/ US01/ 27062 squeezing throat
conpressavoa2/iagnd and flattens it. A curved pl ate cont act BCT/80waEDI2 and
extrudes it away fromthe head assenbly. The throat is constructed froma
pair of side nmenbers. In a first described enbodi nent, the first side
menber is an el ongated, S- shaped plate while the second side nenber is a
short curved plate. Alternative head 5 constructions are descri bed wherein

the throat | onstructed from sj. ers th for f £l pl at es
acher ¢ nafUssORMSHER GRpre SR HERRIREE R, W 8e®] Bt GRUEHAR il e
upstream end of the throat is narrower than the downstream end, )

Al t er nat i verirudesibawgy emghehead agsephdy. nbhe thegsé issepngifested Hompday pielgi ng i s
acconpl i shed through conbined action of the throat and curved defl ector
plate. 10 [nMdrs. Thea fingraletcribedtemboliinidng the fickt 3Risandhlyeriis aw elohgated, ISy

el ongated and presents upper and | ower overhangs that assist with vehicle

engagement -shéﬂkdﬁggéetvmb tPE @&oﬁgmg%tln&%qs alsRor® %&e%@ﬁg%w ARehb@Rggsq0N

either side to p stifrfent ate. The head 1s a asymetrical and

streand i ned. \Wen the inpagct. head. i.s upt ed on rail .penbe h central
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0006] Figure 1 is an isometric view of
an exenpl arfgrogpdentdlenplatesxatherdban eveved platks. nEaadlat pdaiet neicbe@pérad suchdhalance

with the present invention. [0007] Figure 2 is a plan, cross-sectional view
of the headhd @ltardlead of tHe@hloktie Hardoweri than the dotvastlcam end. Alternatively, the

flat plates may be non-tapered wherein the squeezing is accomplished through combined
action of the throat and curved deflector plate.

10 [0005] The impact plate of the head assembly is vertically elongated and presents upper
and lower overhangs that assist with vehicle engagement. In addition, the impact plate
is provided with flanges on either side to help stiffen the plate. The head is also
asymmetrical and streamlined. When the impact head is mounted on a rail member, the
central point of impact is off-center with respect to the axis of the head.

15 BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is an isometric view of an exemplary guardrail extruder terminal head
constructed in accordance with the present invention.
[0007] Figure 2 is aplan, ciross-sectional view of the head taken along the lines 2-2 in
Figure 1.

20 . [0008] Figure 3 is an exploded view of the head shown in Figures 1-2.
[0009] Figure 4 is a plan view of the head of Figures 1-3 shown affixed to a support

post.



20 [0008] Figure 3 is an exploded view of the head shown in Figures 1-2.
[0009] Figure 4 is a plan view of the head of Figures 1-3 shown affixed to
a supportwopwst7o8 2 WO 02/ 18708 PCT/ USOL/ 27062 [0010] Fi gpe®USIVS0& Si de
view of the head shown in Figure 4. [0011] Figure 6 is a plan,
cross-sectional view of an alternative head having a throat wth side
menbers that are substantially flat and angled relative to each other.
[0012] Figure 7 is a plan, cross-secti onal vi ew of a further alternative

head havin 5 - WML ' gubstantially flat and
par al | el go@géhﬂoé’%gggs %gggwt% | s an | rret ric illustration of an
guardrail head_having an exenplary feeder chut e bunper device. TAI LED

DESCRI PTI Ol @] THESWRERERRED. E0EEICEneT Siov @rnAltemagye Bsadihasig 4 iddtat e a
first inproved head assenbly 10 used for a guardrail 10 extruder term nal
of the typevithesdermbatlergéne ned dupstamtidlly $lat Bat anpisl 16la0v8 (S&6haticr.4, 928, 928.

The general operation of guardrail extruder term nal devices is described

in those tym2 atﬁg\h@ 7884 pldHe ¥rR§-SediBRAVRRY 8 £ ArhiRF euanmver}ewmnﬁga The

head assenbly s shown |n Figure 1) positioned on the end of a
corrugated,, or VVbe 10 generally
i ncl udes aﬁmPﬂﬁgéiﬂggﬁigﬁ éﬁ%méﬁmﬂﬁgﬁéitgﬂgfgaﬁﬁﬂp é%%g?ychute 16. The
rail feeder chute 16 surrounds t he upstream portion of the rail nenber 12

and i s madd0@id] offigure §pper isowetitdpudratina nhal syrdiol headhaieg e ersmplary U-
shaped channel nenber 20 which are secured in a spaced relation from one
anot her by feeder chute bumper device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Figures 1-5 illustrate a first improved head assembly 10 used for a guardrail

10 extruder terminal of the type described generally in U.S. Patents 5,078,366 and
4,928,928. The general operation of guardrail extruder terminal devices is described in
those two patents and they are incorporated herein by reference. The head assembly 10
is shown (in Figure 1) positioned on the end of a corrugated, or W-beam, guardrail 12.
[0015] Thehead assembly 10 generally includes an impact portion 14 and an elongated

15 rail feeder chute 16. The rail feeder chute 16 surrounds the upstream portion of the rail
member 12 and is made up of an upper, U-shaped channel member 18 and a lower, U-
shaped channel member 20 which are secured in a spaced relation from one another by
strap plates 22. L;shaped brackets 24, 16 are affixed to the upper and lower channels
members 18, 20, respectively.

20 [0016] The impact portion 14 of the head assembly 10 has, at its upstream end, an
impact plate 28. The impact plate 28 is bent on either lateral side to present flanges 30,

32. The flanges 30, 32 lend strength to the impact plate 28, stiffen it, and assist with



strap plates 22. L-shaped brackets 24, 16 are affixed to the upper and

| ower channels nenbers 18, 20, respectively. 20 [0016] The inpact portion
14 of theavbheza7essenbly 10 has, at its upstreamend, an Peapase/ybete 28.
The inpact plate 28 is bent on either |ateral side to present flanges 30,
32. The flanges 30, 32 lend strength to the inpact plate 28, stiffen it,
and assist with 3 WD 02/18708 PCT/US01/ 27062 engagenent of an inpacting
vehicle. [0017] The inpact plate 28 is secured by welding to a rail

recei ving portion 34.0f. the. | portion 14. The rail receiving portion
34 includegngﬁ?oﬁnﬁpa énggggﬁﬁﬁﬁﬁ%%tton1 pl ate 38. The top and bottom

plates 36, 38 are affixed by welding to left and right side 5 nenbers 40,
42, respectfWgly Theimppeiiplate 23t sseppbby woldiuisjased repeivdang perjiery 3pphthe 44,
hori zontal connecting plate 46, and a | ateral brace 48. The lateral brace

48 i s wel dedpaad pottive tAir Viedraflradedvidd poréind 3dhrcladeseop iphge pb ahda H6ttora wel ded
to the brace 48 in an abutting relation. It is noted that the curved plate

44 has an L8ic SH2PE RICAALSAbmIlarBY RYBISR Aled DPHERRD biiéBindiignaticror ti on

50 and a dSMnstrean1 cond curved portion 52 thdat curves 10 slightly in the

opposite direction fromthe fir ved porti 50.. The brace 48 |

o Fixet « sheamers - dzarsparrively oy IHL e affites WPiopusis of - Sb3ER aliddes 50,
52. The right side nenber 42 includes a short curved plate 54 with

verti cal agndnmmlz:@nn@atlnbrpéeé@%,aaglamral hraceyise tThedptgral heace 4% s waldeddd to t he
plate 54 to stiffen it. It is noted that, in this enbodinent, the side

pl ates 40, byl flakevigdandthecsindeingpiite 4654 weldeditt thkBrapé 4®ih aardbuttipgdesi gns

significantly shorter in length than the plate 40, as neasured from
UpStream t Qelation. It is noted that the curved plate 44 has an "S" shape such that it provides an
upstream first curved portion 50 and a downstream second purved portion 52 that curves
10 slightly in the opposite direction from the first curved portion 50. The brace 48 is affixed
to the curved plate 44 in between the first and second curves 50, 52. The right side
member 42 includes a short curved plate 54 with vertical and horizontal braces 56, 58,
respectively that are welded to the plate 54 to stiffen it. It is noted that, in this
embodiment, the side plates 40, 54 are curved. The side plate 54 is, unlike prior art
15 designs significantly shorter in length than the plate 40, as measured from upstream to
downstream. This difference in length is due to the fact that there is no forward curved
portion of plate 54 that would correspond to the curved portion 50 of the longer plate 40.
[0018] It is noted that the horizontal brace 58 extends some distance outwardly from
the right side of the head 10. This is done deliberately as the horizontal brace 58 is
20 intended to engage and break the support post 60 during a vehicular impact to the impact

plate 28 of the impact head 10 that moves the head 10 downstream upon the rail member

12.



downstream This difference in length is due to the fact that there is no
forward curved portion of plate 54 that would correspond to the curved
porti on 3000%/187b& | onger plate 40. [0018] It is noted t hR€TARE/31062i zont a
brace 58 extends sone di stance outwardly from the right side of the head
10. This is done deliberately as the horizontal brace 58 is 20 intended to
engage and break the support post 60 during a vehicular inpact to the

i npact plate 28 of the inpact head 10 that noves the head 10 downstream

ana's 111 udthal T et iHEele e e g B P e oL el B o

60 by connectors (not shown) that are di sposed through the brackets 24, 26.
[0020] It ppestiafrhyhennnpgiersdnatishewrHbal aipdispogst dreugsthe bragkets 24234, y

el ongated, thereby extending both above and below the rail receiving
portions ofjo0208 i MpRdurthar idt@hthitttheagpabt slaRVEs Byveritdally efggatedealbs 62, 64

in Figure 5. These overhangs permt the inpact head 10 to be easily engaged
by either ¢ nﬁﬁhg*%oﬁfqﬂ%%aﬁ blSwW Bteail ?é@eﬁziﬁ%:gorm)ﬁk%ftﬁ@ﬁﬁ Lt potfBh ¢hgs and
the | ow set bunp&rs of snmaller cars I npacti In a frontal manner,” as wel |
as engagi ng, the vehjicle franme or rocker papel_to reduce vehi.cle.intrusion
when the  HESYR BXFFSHICH PURRISH2 ) 1T et ﬁpﬁé?%eoo aReY BATLY e impact

si deways manner. 10 [0021] Ina preferred enbodi nent, when the head 10 is

assenbl ed, hedkl Glorbeedsijyl eagegeddy edhet thdlngh bumpered tpklks, SUBs andeotheadaliesd in a
spaced relation fromone another to forma squeezing throat 66, best seen

in Figure ZehidlRE ahdfiRaAbwRE RAIPAVST shid] ¥ Srdindshctifg indPRSRAGRES et A8 weRSt r eam
end of the inpact head 10. During collision wherein the inpact
as engaging the vehicle frame or rocker panel to reduce vehicle intrusion when the
upstream end of the head 10 is impacted by a vehicle in a sideways manner.
10 [0021] In apreferred embodiment, when the head 10 is assembled, the curved plate 44
and short curved plate 54 are secured in a spaced relation from one another to form a
squeezing throat 66, best seen in Figure 2. The throat 66 narrows in width as it
approaches the upstream end of the impact head 10. During collision wherein the impact
head 10 is impacted by a colliding vehicle (not shown), the throat 66 squeezes and
15 flattens the rail member 12 as the head 10 is pushed downstream by the vehicle onto the
rail member 12. The first curved portion 50 bends the flattened portion of the rail
member 12 and extrudes it to the side of the head 10.
[0022] There are a number of important differences between the inventive impact head
10 and the guardrail extruder heads described in U.S. Patents 5,078,366 and 4,928,928.
20 First, the portion of the head 10 that is used to bend and extrude the flattened portion of

therail 12 consists only of a single curved surface, specifically, the rail contacting surface

of portion 50 on curved plate 44. Thus, an opening is provided opposite the portion 50



head 10 is inpacted by a colliding vehicle (not shown), the throat 66
squeezes and 15 flattens the rail nmenber 12 as the head 10 is pushed
downst r eam® by187h& vehicle onto the rail nenber 12. The fPeBUSewR7V€d
portion 50 bends the flattened portion of the rail nenber 12 and extrudes
it to the side of the head 10. [0022] There are a nunber of inportant

di fferences between the inventive inpact head 10 and the guardrai
extruder heads described in U S. Patents 5,078,366 and 4, 928, 928.

First, the rtlo f th head,.10 t ed to bend and e e
flattened g%qagho Fl};ﬁﬁm lfu{:vc?ﬁglrla%? §4 IRAOHFIARENRY ap&ﬂrrovtgg%férface
speci fi cal I y, the rai I cont acti ng[; surface of portion 50 on curved plate
44. Thus, aprtiopemeraproudetbyiveathionpabes that fsmpds parsyw guning. HonoEties70s
PCT/USOl/27062 upstream of the end of the small curved plate 54. In prior

ar r angenenbsgon@ciaed potiosliley @ med dbwastteaneaigvgl gorticiededycet e gxlratiennenber s
that forned a narrow opening. Elimnation of one curved portion, i.e. the

nost downs %%ib% G d to
extrude thgﬁggﬁ%ﬁﬁéﬁgg Sghﬂﬂi%otent?g ﬁ%@%@@gﬁﬁﬁékgygﬁé torycgf 5 the
ext ruded r as i arts the he ) The re ired.extru eis
reduced att }%@de‘%@géggéeﬂms&qlﬁﬁggq é&eéﬁq%ﬂfdte ?‘é‘?@?ﬁ@dsﬁa { curved

portion has been elimnated. [0023] Also, as Figures 2 and 4 |IIustrate
t he invent bvcauh@ﬁmttlmcq@at@dbyiélsramwdtdowsmmcmade@ﬁiqnd@slb?ﬁn@llmmat@d ong the
traffic side (i.e., the side of the head 10 that will be directed toward a

roadway) . a@8] e Aol hd Righead 88 AilRSHitE ahe QB VehdadB) proXidss ¥Rdbddlanis taken
along 10 the center line of the rail member 12. The traffic side of the

head 10 (s %?%Aaﬁrél%edtp?gﬂ;ls Qf%&x ﬁ'h D RPEL él&)ep 1 Qf ofe S FPhehe BN fo thht WRER diRbe§X €nd

as far fro e Opposi

toward a roadway). Figure 2 illustrates a central longitudinal axis 70 that is taken along
10 the center line of the rail member 12. The traffic side of the head 10 (shown at the
bottom portion of Figures 2 and 4) does not extend as far from the axis 70 as the opposite
side of the head 10 ( shown at the top portion of Figures 2 and 4). This streamlimqg is
permitted by the fact that the top and bottom plates 36, 38 each have a flattened traffic
side edge 72 as opposed to the outwardly extending, generally triangular shape of the
15 opposite sides of those plates. The head 10 is always installed on the rail 12 so that the
"traffic" side is facing roadway traffic. This streamlined design ensures that the head 10
does not extend outwardly into to the stream of traffic, thereby reducing the frequency
of impacts by passing vehicles and the associated maintenance costs. The flattened
traffic side edge 72 should lie approximately flush with the strap plates 22 or other
20 portions of the feeder chute 16, or elge extend only an inch or two beyond those
components in the direction of the traffic lane. This "flush-side" feature helps ensure that

the head 10 is less likely to be knocked off of the rail member 12 by a reverse end impact



side of the head 10 ( shown at the top portion of Figures 2 and 4). This
streamlining is permtted by the fact that the top and bottom pl ates 36,
38 each ve@e2/m7hd attened traffic side edge 72 as opposedpCDUSHR7062t War dl y
extendi ng, generally triangular shape of the 15 opposite sides of those

pl ates. The head 10 is always installed on the rail 12 so that the
"traffic" side is facing roadway traffic. This streanlined design ensures
that the head 10 does not extend outwardly into to the streamof traffic,
t hereby reducing the fre I i vehi cl es and the
associatedvﬁgy% éﬁgﬁ%gm%%ﬁﬁﬁgH?ﬁ§¥¥#g@?ﬁﬁéﬁg&Fﬁgﬁﬁ#gggide edge 72 shoul d
lie approxinatel¥.flush wth the strap plates 22 or. other 20 portions of
the feeder [QRH eltisalsypoted, @ért@ukaﬂﬁmlmf)ﬁrealﬁe foftigurs 2, thabthe e e P fiRBEE

conponents in the direction of the traffic lane. This "flush-side" feature
hel ps ensuff@ théiadad 10Hshoweed abind 34) ie ast dligked with axib@0 kfihe kabl > fFhiodorthe r ai |
menber 12 by a reverse end inpact 6 WO 02/18708 PCT/US01/ 27062 where a

vehicle i ”H?xﬁ{l'ﬂ%tﬁ&? dpé??rgaétﬁeﬁgr ﬁgﬁﬁo@é&%éﬁﬂ%ﬁﬁﬁ dF BRGch@M0 duBg4l collisids al so

noted, particularly wth ret ce to Figure 2, that the center of inpact

for the head 10_.(sho t arqund 74) i1s not,aligned w i s .70 t he
a1 B i A8 hBhe Redptd e ar G fop 5 Patt o BP0 ¢ ne
head 10 during a collision. 5 Rather than distributing the forces of the

i npact subdeathias &l prjoralgsiany, fhetforcsiis hamaglydeansmittadevia prmgetingsplpts 46randr
designs, the force is primarily transmtted via connecting plate 46 and

brace 48 t ordchasedthéedrvel plag 4. ThRUse coiRciqpleetdbngd ptat ¢8 4&vanskhbr ace 48
serve as the axis of force transm ssion for the head 10. The curved plate

44 is the ?‘g{s}ok?r@{icﬁ%%arnts%%sﬁaec th%ﬂeécf]ﬂ)t. ﬂ@%@g%ﬂla&eﬂ% ﬁﬁ%oﬂiﬁr{dﬂﬁe g

flattened ause 1 npact

10 that works to bend and extrude the flattened rail member 12. Because impact force
10 upon the impact plate is transmitted directly to the side member 44 via the axis of force
transmission, the head 10 is more efficient in collapsing the rail 12 wherein the exterior
of the housing played a greater role in transmitting impact forces.
[0025] The impact head 10 of the present invention is advantageous because it has a
substantially lighter weight and mass than prior art impact heads. The inventive impact
15 heads typically weigh around 170 pounds versus 260 pounds for many prior art heads.
The reduction in weight and results in improved performance for the rail terminal since
a lighter head has less inertial resistance by the head during an impact. Initial movement
of the impact head and extrusion of the rail member 12 will be performed with less
resistance. In addition there is less of a jolting impact to a colliding vehicle due to the
20 reduced weight of the head. The reduction in weight and mass results from a number of
changes over prior art heads, including the use of thinner metals for fashioning of the

head, the removal of a largely unnecessary external housing, and the removal or change



10 upon the inpact plate is transmtted directly to the side nenber 44 via
the axis of force transmssion, the head 10 is nore efficient in

col | apsi moovhes7o&i | 12 wherein the exterior of the housi POT/pR@y2Xd62a
greater role in transmtting inpact forces. [0025] The inpact head 10 of
the present invention is advantageous because it has a substantially

| i ghter weight and mass than prior art inpact heads. The inventive inpact
15 heads typically wei gh around 170 pounds versus 260 pounds for nmany prior

art heads. .The reductio and results in inproved performance for
the rail té?ﬁ?%ng§FW@8ﬂm§IPﬁeﬂ§ ﬂﬁggaéhas Iess inertial resistance by the
head duri n%oan inpact. Initi aI novenent  of i npact. head and extrusion

of the rail mrrmggwwrwE@ufféﬁfa@dﬁe@ema@%ShO@@saltem@vgh@aﬁlééo'arlﬁ 194di ti on
there is less of a jolting inpact to a colliding vehicle due to the 20

reduced weiThtheads tohendE®dire Sihelar Srkuadyi :@spec3 ofeoginiucandanbgerateaws the from a
nunber of changes over prior art heads, including the use of thinner

netals for SN f sary
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6 and 7, 1t HEPE<Rl® ERG %g%?%!tsf”?%?v@aﬁqxs%%@%ﬁaeﬁcﬁﬁﬁﬁ%sdw R Rkalsbeor ana

10" are simlar in many respects of construction and operation to the head
10 al r eady 40eandridbibat foxn e phiroak ey .eThamlatesd @ danddH provideeessanttiely sloaight, flatke
conponents 5 between the two enbodi nents are nunbered alike. Head 10' has

left and risghtvaBé de BkahRat 640" Aardn B8 setd)ahe 1008 66' QAL A6vidthIAeitpl at es
40' and 54' provide essentiall y straight, flat sidewalls for the throat

66" . As Ca%ppl%a(?l?e% "the ﬁ&?remre of 3 nedd 16 °WRad oMb tnft b6 that is formed

from side member plates 40" and 54". The throat 66" is essentially of a constant width
10 along its length as the two side members 40", 54" lie substantially parallel to each other
along the length of the throat 66".
[0027] Figure 8 illustrates a further feature of the invention wherein a feeder chute
bumper device is incorporated into the impact head. With reference once again to
Figures 1 and 5, it may be seen that the impact head 10 has a flared downstream end 78
15 on the feeder chute 16. The use of a flared end, such as end 78 is preferred because it
assists in ease of placement of the head 10 onto the rail member 12. This flared end 78
provides upper and lower extreme downstream edge portions 80, 82 that are formed to
present an acute angle and, thus, are somewhat sharp. During an end-on impact to the
head 10, the edge portions 80, 82 tend to impact the support posts as the head is pushed
20 downstream along thei rail by ‘Ehe impacting vehicle. While the presence of such edge
portions 80, 82 is not normally a problem when wooden support posts are used, it

becomes a problem when metal support posts are used. For example, when steel wide



approaches the upstreamend of the head 10. Head 66" has a throat 66" that

is formed fromside nenber plates 40" and 54". The throat 66" is

essent i aWw@ opis7e8 constant width 10 along its | ength as thrCTWS01ZI70€ nmenber s
40", 54" lie substantially parallel to each other along the length of the

throat 66". [0027] Figure 8 illustrates a further feature of the invention

wherein a feeder chute bunper device is incorporated into the inpact head.
Wth reference once again to Figures 1 and 5, it nay be seen that the

i npact head, 10 has fl.ared d stream end,. 78 15,90 1t he f.eed 16.
e use of ey atpaatanyt REheft 1R g SRR b e BuaRER Tl TS, &7 1
ease of placenent of the head 10 onto the rail nmenber 12. This flared end
78 provi de& thesypporapest dewasiream ¢fdpehegd WAs trhen tuis geairs e Suppert BESt 18Y t hat
are formed to present an acute angle and, thus, are sonewhat sharp. During
an end-on ipuflahé heql 1hdowhwardlyl @nd,tthes, eckist fpdidritans] &0the8ikad ¢0d Thés isnpact
the support posts as the head is pushed 20 downstream al ong the rail by the

| mpacting y@Rkalafle. Wiies LbSCREGRERE Br HvHIED 1RHGR0RR! PIREE il nitfall S Ot
normal Iy a problem n wooden support” posts-are used, It econes a

pr obl em when tal, support posts are.used. For exa owhen steel. wide 8
D0 02138708 \sErreBsts Dhge selre iy Re it e 8 pEaRL STao HEPSRMER eage
portions 80, 82 may actually cut the flanges of the support post

downst r eambdintideendedaopacting eetionsto shedansyreamn lsnd 8 ppthrethqadd0. dhg pipsul | t he
head 10 downwardly and, thus, resist further travel of the head 10. This is
undesi r abl &r réindytRk SnheRir €8 S pRf¥EAN Bavdfa 1@1&%}1 @0 i91He b41A¢ aDE GAdYR of flicpe Or

round netal 5 stock nenbers 84 are secured by welding to the edge portions
80, 82 so ay.l B.MhAVEsg22
[0028] While the invention has been shown or described in only some of its forms, it

10 should be apparent to those skilled in the art that it is not so limited, but is susceptible to

other various changes without departing from the scope of the invention.



bl unt, rounded inpacting portions to the downstreamend 78 of the head 10.
The pipe or round stock nenbers 84 preferably have a length that is the
sane as tWeowsgivh of the edge portions 80, 82. [00281 WhpCEUSHEETDGvENt i ON
has been shown or described in only some of its fornms, it 10 should be
apparent to those skilled in the art that it is not so limted, but is
susceptible to other various changes w thout departing fromthe scope of
the invention. 9 WD 02/18708 PCT/US01/27062 CLAIMS What is clainmed is: 1.

An inpact head for a guardrail extru&gﬁmgem nal conprising: an inpact
portion having an inpact plate; 5 a eder chute for receiving a rail

menber therein; a rail-receiving throat |ocated between the inpact plate
and the raiWhitéeelaimadigi e being formed by: a first side nenber that
conprises an el ongated plate having an upstream curved portion; and 10 a

second si dd. menbar inighat hedripr a gesdmil skiplider poraiirea] oBMbAsing:2. The i npact head
of claim1 wherein the upstream curved portion of the first side nenber

o "o ai m 1 whor & aPRG POR B REAdBRABIEE, | TP Y el ongated and | provi des
Upper ? nd | over arai rfehe%glggﬁute for receiving a rail member therein;
arail-receiving throat located between the impact plate and the rail feeder chute
being formed by:
a first side member that comprises an elongated plate having an upstream

curved portion; and

10 a second side member that comprises a short plate member.

2. The impact head of claim 1 wherein the upstream curved portion of the first side

member presents a bending surface for bending a rail member.

15 3. The impact head of claim 1 wherein the impact plate is vertically elongated and

provides upper and lower overhangs.

4. The impact head of claim 1 wherein the impact plate is bent to provide flanges
on each lateral side.

20
5. The impact head of claim 1 wherein the impact portion further comprises a top

plate and a bottom plate, each being fastened to the first and second side members, each

10



4. The inpact head of claim1l wherein the inpact plate is bent to provide
flanges on each |ateral side. 20 5. The inpact head of claim1l wherein the
i npact povobpms7HRIrt her conprises a top plate and a bott orCplUstie70@ach
being fastened to the first and second side nenbers, each 10 WD 02/18708
PCT/ USO01/ 27062 plate al so having an outwardly extendi ng side and an
opposite flattened traffic side edge to provide a streamined traffic side
to the inpact head. 6. The inpact head of claiml further conprising a

connecting_pla {1 xed between -1 i t_plat nd .the-fj.krst, side
menbor . ¢ nEL e B S T il i AR oo B BBt A e °F o
the inpact head. 7. The inpact head of claim6 wherein the axis of force
transm ssi éhprogidera depmiipeshiratfip side énthedmpreidgpd.udi nal axi s of the inpact
head. 10 8. The inpact head of claim1l wherein the first and second side
menbers define a rail-receiving throat that narrows as the upstream curved
portion is approached. 9. The inpact head of claim1l wherein the first and

Socons 5 i, T el o Sy gttt o

arail-recelving t

of claim1l wherein.the first and second side ers are curved... 20 11.
The'| mpact traaagplet srdhd B iiurtign e Pafglne pistcproViding il 4o fore

transmission for the impact head.

7. The impact head of claim\ 6 wherein the axis of force transmission is offset from
the central longitudinal axis of the impact head.

10
8. The impact head of claim 1 wherein the first and second side members define a

rail-recetving throat that narrows as the upstream curved portion is approached.

9. The impact head of claim 1 wherein the first and second side members lie

15 essentially parallel to one another to provide a rail-receiving throat of relatively constant

width.

10.  Theimpacthead of claim 1 wherein the first and second side members are curved.

20 11.  The impact head of claim 1 further comprising:
a flared downstream end to the rail feeder chute, the flared downstream end

having upper and lower edge portions that form an acute angle; and

11



a flared downstreamend to the rail feeder chute, the flared downstream end
havi ng upper and | ower edge portions that forman acute angle; and 11 WO
02/ 18708 WVRCWZ/U8®L/ 27062 a rounded nenber secured by wel dPayusa/meeh edge
portion. 12. An inpact head for a guardrail extruder term nal conpri sing:
an inpact portion presenting an inpact plate; 5 a rail feeder chute for
receiving a rail nenber therein; a squeezing throat having a downstream end
and an upstreamend that is narrower in width than the downstream end; and

Formed from s St ElatPiRh S tiees SO0 o bl AR o i B 12

further conprising a connecting plate and a brace affixed between the

i npact plate and the first side nmenber, the connecting plate providing an
axis of force transm ssion for the inpact head, the axis of force further

bei ng of f séR. f r om inlpercclemat] fad a guardyail uxkicdel teamirml ocbmpitiséng:npact head. 15 14.
The i npact head of claim 12 wherein the squeezing throat is forned by a

first, SUbStanfah%Fé(ct bﬁgﬁ%@geﬁﬁﬂjéeaﬂﬁgmg{ 18@d a second, curved side nenber
that is shorterin ength than the first s‘ti)de’ nmenber. 20 15. The inpact
nead gf cl ai m 14 wherSLial i MBS AR Al nfen 1RRGS, o1 de menber al so
asqueezing throat having a downstream end and an upstream end that is narrower
in width than the downstream end; and

arail bending portion located upstream of the squeezing throat and being formed

from a single curved plate.

10
13.  The impact head of claim 12 further comprising a connecting plate and a brace
affixed between the impact plate and the first side member, the connecting plate
providing an axis of force transmission for the impact head, the axis of force further
being offset from the central longitudinal axis of the impact head.

15

14. The impact head of claim 12 wherein the squeezing throat is formed by a first,
substantially S-shaped side member and a second, curved side member that is shorter in

length than the first side member.

20 15.  Theimpacthead ofclaim 14 wherein the substantially S-shaped side member also

provides the rail bending portion.

12



provi des the rail bending portion. 12 WO 02/ 18708 PCT/USOL/ 27062 16. An

i npact head for a guardrail extruder term nal conprising: an inpact portion
presenti mgoarmisnpact plate; a rail feeder chute for recei pPCVgS@/276620 nenber
therein; a rail-receiving throat forned of a pair of side nmenbers and
having a downstream 5 end and an upstreamend; a rail bending portion

| ocated upstream of the throat and being formed froma single curved
plate; and the rail bending portion providing a gap on the side opposite
the single curved .plate. .20 17. The | ct head of cl.aim 16 wherein the
rail-recei \A%ng t B&facf%eaﬁ P 'aﬁeﬁﬁfeﬁt[erﬁlﬂn R PPEP¥eam end than the
downstream end. 18. The inpact head of claim 16 wherein the side nenbers
form ng the rai lanispastporpn presentingan napast plateved. 19. The i npact head of
claim 16 wherein the side nenbers formng the rail-receiving throat are
substantial ly flahil fédedhutelioerdcBivag a fdlanerber eheréil} 16 wherein the

rail-receiving throat is substantially the sane width fromthe upstream
end to the dovmsatrﬁﬁ"—?é@eﬁfﬂ% thrbat formed of a pair of side members and having a downstream
5 end and an upstream end;
a rail bending portion located upstream of the throat and being formed from a
single curved plate; and
the rail bending portion providing a gap on the side opposite the single curved
plate.
10

17.  Theimpacthead ofclaim 16 wherein therail-receiving throat is narrower in width

at the upstream end than the downstream end.

18. The impact head of claim 16 wherein the side members forming the rail-receiving

15 throat are curved.

19.  Theimpacthead of claim 16 wherein the side members forming the rail-receiving

throat are substantially flat.

20 20.  Theimpact head of claim 16 wherein the rail-receiving throat is substantially the

same width from the upstream end to the downstream end.

13



