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(54) Title: HEAD ASSEMBLY FOR GUARDRAI L EXTRUDER TERM NAL (57) Abstract:
A head assenbly for a guardrail extruder term nal device. A head assenbly
is described that is lighter and nore effective than prior art head
assenblies. The head assenbly provides a throat that receives a corrugated
guardrail. The rail is flattened by a narrowing of the throat or through
conbi ned action of the throat and a curved deflector plate. A curved plate
contacts the flattened rail and extrudes it away fromthe head assenbly.
The throat is constructed froma pair of side nenbers. The first side



menber is an elongated plate while the second side nenber is a short

plate. The inpact plate of the head assenbly is vertically el ongated 7aEEB 2005
presents upRefs, | ower overhangs that assist with vehicle engagemant In
addition, the inpact plate is provided with flanges onPelP¥R76} de to
help stiffen the plate. The head is al so asymetrical and streanlined.
When .t he inpact head is nmounted on a rail nenber, the central point of
impact is off-center with respect to the axis of the head. 7 FEB 2005 WO
02/ 18708 A3 before the expj i f thgqg imt for anmending the For
two-letter codes and ot heﬁ%&ﬁ%ﬁé S BE’P”’EQFt he "CGuid- clains and
to be republished in the KLRUDER TERMINALt es on Codes and
Abbrevi ati ons" appearing at the begi n- amendnents ning of each regul ar

i ssue of _the PCT zette (88). Date of publication of the international
search répor trossiReforence to Related Appligations 005 WO 02/ 18708 PCT/ US01/ 27062

ET- PLUS: HEAD ASSEI\/BLY FOR GUARDRAI L EXTRUDER TERM NAL 5 Cross-Reference
to Rel ated AdMIOLEathispplipationglping ieprienitp bf U5t Provisicha Patent tpplicptioni¥a.t y of U.
S. Provisional Patent Application No. 60/229,486 filed August 31, 2000.
BACKGROUND Or0/2RR:436\ledAngst 3112000. Fiel d of the Invention [0002] The
invention relates to guardrail extruder devices used with guardrail
installations. In particul BACKEGROIIND OFITHE INVBENTION' €l ates to the design
of inpact head assenblies for such devices. 2. Description of the Rel ated
Art 15 [10003]l. GuaFididafitheholventidar termninals are a popul ar and effective end
treatnent for guardrail installations. During an end-on inpact to a

guardrail end0o0a] guahel imiehticXielatéll @6 gudrérailieR@lderidbvices hadd ®ith 3dagnd a
corrugated rail nmenber and extrude the flattened portion away fromthe

roadway. Ter fstfihtfonSf If phirtfoulay BPedd, tedBRAkdnIEMtel b the @em&aotf%}ga%t Raf /8, 366

assemblies for such devices.

2. Description of the Related Art

15 [0003] Guardrail extruder terminals ére 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 typé are described in U.S. Patents 5,078,366
and 4,928,928.

20 S Y OF THE I TION
[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



and 4,928, 928. 20 SUWWARY OF THE | NVENTI ON [ 0004] The present invention

provi des an inproved head assenbly for a guardrail extruder term Ra FEB 2005
device. An wxeHRL@AFY head assenbly is described that is |ighter ant ' nore
effective than prior art head assenblies. The exenpl ar q%&é]”%@@errbly
provides a throat that receives a corrugated guardrail. In preferred

enbodi nents, the throat is a 25 squeezing throat that is narrower at the
upstream and than at the downstreamend. The 1 7 FEB 2005 WD 02/ 18708

PCT/ US01/ 270 [ i hr oat resses rail and flattens it. A
curved pl at eq Oe%@ggﬁ%oap %’éﬁ HErT agﬁﬁ%gﬁﬁ@ageé qurved qoptasts the gilaad g
assenbly. The_throat is.constructed froma pair of side nenbers. In a
first descri SEEOShE BHFHERR rtL‘"rtﬂﬁag‘ aﬁqepng{y. Thehrpbitsemtiedioms pRigp{eide, S
shaped pl ate whil e &%e second side nmenber i s a short curved plate.

Al ternative FERPes pdest describrd smbodimentsthe fissteidewsenber is anrlongptedb 8t i s
constructed fyom sjde nmenbers that are forned of flat plates rather than
curved pl at esharethglate vilethe,seand side memberdip a shait eaved plateat Alterthtivaiped r eam end
of the throat is narrower than the downstreamend. Alternatively, the
flat plafes KeBFirBdionsHe desprihed whetpin the throat is constyusesiAranusidesncadersitpt ars hed

t hrough conbined action of the throat and curved deflector plate. 10

[ 0005] The i fyraied offlagpletes fatheharheuactd alstee niieyflat slateemsyi mathdered elchigt ed and
presents upper and | ower overhangs that assist with vehicle engagenent.

| n addition, thelwpstieamaod ofthatheat i sarpweythatettle dovidstrédnedigde altaRatRely s Si de to
help stiffen the plate. The head is also asymmetrical and stream i ned.
Wien t he i npdistpldtesanhyibs norptapereivieRinthd sqhdezinBi Bebmplished thfoff dodbin@i Nt of
inmpact is off-center with respect to the axis of the head. 15 BRI EF
DESCRI PTI ON  @ltiohdEthoRAYN B cu k2@ déectol glatee 1 is an isonetric view of an
exenpl ary guardrail extruder term nal head constructed in accordance with

the present i[ﬂ"ﬂ@%@ﬁhpa&t@%ﬂfth%h&gﬁﬁenﬁbl&fsv%%l@@lonﬁit%ﬁdﬁr@&ﬁ@sQM view of
|

t he head taken along the |ines 2-
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 D TION OF D
[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 a plan, c;ross-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.



Figure 1. 20 [0008] Figure 3 is an expl oded view of the head sho i‘n EB 2005
Figures 1-2. [0009] Figure 4 is a plan view of the head of Figure X f
shown affi &g@ 3 (% support post. 2 G 7 FEB 2005 WO 02/ 18708

PCT/ US01/ 27069 {}6 10] Figure 5 is aside view of the hedd™§fi8¥#%2n 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 angl ed
relative to each other. [0012] Figure 7 is a plan, cross-sectional- view of

a further al t n hroat_.w th side nenbers that are
substanti al | 3@@: Fl ggsgar a‘i]a}%w‘?fﬁeé’a?ﬁqwgh8‘fvﬁ&Flg‘F5813] Figure 8 is an
isonetric ill |on of uardrai |l head. havi ng, an exenpl ary feeder
chut e bunper [@@]ira% BETSA?@%%W"PW]IVW @H?F@%WE@W FMBEEE VENTS
[0014] Figures,1-5 illustrate % i mproved head assenbly 10 used for a
guardrai | 107%sidp mgwpers thafarnsh Stﬁtlﬂlh@atﬁﬁ@gbéﬁwvﬁ&fa&e?@al ly in US.
Patents 5,078, 366 and 4, 928, 928. The general operation of quardrail
extruder ter MOA2) ﬁgwgé%al’lén&&%F@MIWWOEW@WMFEW@aWathey are
i ncorporated herein by reference. The head assenbly 10 is shown (in
Figure 13 podirest withsidemembrss thatrroubsiangialiy flag andedrallghto wichother. guardrai|l 12.
[0015] The head assenbly 10 generally includes an inpact portion 14 and an
el ongat ed 15[0043] Figuel81s antispmstricgllustFition ofiad gubrierildread having af Exespptarpunds t he
upstream portion of the rail nenber 12 and is made up of an upper,

U- shaped chafreddr cinderrmmped @vivad a | ower, U- shaped channel nenber 20 which
are secured in a spaced reI atl on from one anot her by strap pl ates 22.

L- shaped bracke ; : EFERR -

menbers 18, 20, respectlvely 20 [0016] The |rrpact porti on 14 of the head
assenbly 10 [9%$4] aFigirts]-8 fIkist@OsYifsNEpréved hdadReihbI! 18tuBed’Br a%ﬁﬁkhfmam
plate 28 is bent on either lateral side to present flanges ,

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] The head 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



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 inpaet] &R 2005
vehi cl e. [Qgéylls:}'dae i npact plate 28 is secured by wel di ncgr to a rail
receiving portion 34 of the inpact portion 14. The raifCl@8¥02ng porti on
34 includes a top plate 36 and a bottom plate 38. The top and bottom
plates 36, 38 are affixed by welding to left and right side nenbers 40,
42, respectively. The left side nenber 40 consists of a curved plate 44,
hori zontal caqnnecti l.ate .46, .and a | ateral brace 48. The lateral brace
48 is wel dede?%gel?ﬂlgg%%%ﬁuﬁgﬁhﬁ’?%& and the connecting plate 46 is

wel ded to th? Rgac 48 in an abuttin relation. It is noted that the
curved pl at e [Wh7hathedppactplate28 isscanrdiby melding te 2 prilyeqeiying nertion 34 oftheim f i r st
curved portion 50 and a downstream second curved portion 52 that curves

10 slight!y MAPAEHROTERIs i The radl reesivingrtion 3fhinclusles ¢ fopplata 36.,0d apottani on 50.
The brace 48 s affixed to the curved plate 44 in between the first and
second cur vedlats38. The topjaad batigmeplais 36, 38resrabred b weldiriguol e} and sgtositle cur ved
plate 54 with vertical and horizontal braces 56, 58, respectively that
are wel déd t semhers AP, A2erespectivslys (Tihe fefrsidetmeniber 4Gsconsiste of 4 duated plate 44hi S

enbodi nent, the side plates 40, 54 are curved. The side plate 54 is,

unl i ke pri or herzontaEodussiingysats #6) and 4 latenal brycestB OThelateiahbrh@ag iwdldvamo t he pl ate
40, as neasured fromupstreamto downstream This difference in length is
due to the féekutviilats Hérard ihs combediing W d6 Bweydd to tRObradea idn Bhthe 54 t hat
woul d correspond to the curved portion 50 of the |longer plate 40. [0018]

It is noted tdaiont ftds fisted tharhedurdal Pl 44Shaxt ‘SN dBaps 0HER thHt & HRAGRs 't war dl y
from the right side of the head 10. This is done deliberately as the

hori zont al bﬁ}@ﬁ'@arﬁﬁr_si@r\%@p&ﬂbﬁm_@a&&vn@@éﬁﬁ&@coﬁﬁgurpéd‘%ﬁi‘ﬁoh??thﬁﬂéﬁﬂrg{]t post 60
during a vehicular inpact to the inpact plate 28 of the I npact head 10

that noygs tg%hljﬁﬁ%efoggm%ﬁm&g% ﬁt"P‘f"’e‘??‘g*“mn?ﬁébﬁ%ﬁ é%é ﬁ%ﬁ% 2/ 18708

PCT/ US01/ 27062 [ 00 igures 4 and 5 11TUStYata the i 8ad 10 havi ng
been af fixedid e BurvePRAE U4 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] Itis 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.



post 60 by connectors (not shown) that are disposed through the brackets
24, 26. [0020] It is further noted that the inpact plate 28 is vef;-t'] EB 005
el ongat ed, &?g{/&%é ext endi ng bot h above and below the rail receiving
portions of the impact portion 14, as 5 shown by refer e UHERal s 62, 64
in Figure 5. These overhangs permt the inpact head 10 to be easily
engaged by either the high bunper of trucks, SUV' s and other taller

vehi cl es and the | ow set bunpers of smaller cars inpacting in a frontal
manner, as . en i t he vehicle frane or rocker panel to reduce
vehicle int ﬁiql%%g?%@%ﬂﬂfgﬂe&fﬁ@@?&h@fl lg‘ﬁ@%@ affixeddo ¢ ppReted by a
vehicle in a_si gﬁsﬁfagos mann&rg. 10 [0021] I na preferred enbodi ment, when the
head 10 is af%%AP¥Femmegiors (o shawm)fhat are disposed puough Bietrackats24i2p| at e 54 are
secured in a _spaced relation fromone another to forma squeezing throat
66, best seelP®BRl Filfjisfurter noted thahthe impasbplate 28 daveertisallyiclongatedls theteby
approaches the upstreamend of the inpact head 10. During collision
wherein the F g botherbgverand pelow thearit reepiving portinal bf thié impact phitio &4, @mot

shown), the throat 66 squeezes and 15 flattens the rail nmenber 12 as the
head 10 §s pshovadbydefrence wamerals/62; freinidire 5.o These overtinags peanit thetmpar 12. The
first curved portion 50 bends the flattened portion of the rail menber 12
and ext r udeshead 10 ¢o beleasilyiesgagaibyteltiter the aigh bidper bDDRRY, STWEYa6d ath&aalrRtinber of

i nportant differences between the inventive inpact head 10 - and the
guardrai | exvehiderant @rdov stebiipelsed sthallekkbafs inpadtap insa Fonth] Bamfed adRel
4,928,928. 20 First, the portion of the head 10 that is used to bend and

extrude the &4 aigagiig thepRhitleGRan@for kdtRer piltl td 2edu0SdhilSinBiMich Whendmsi NIl €
curved surface, specifically, the rail contacting surface of portion 50

on curved pl gistredid endldFuife head 03P RIPaEEd bySa WhitW ifl € SidQRRP Riahdey,t Ne portion 50 5
WO 02/ 18708 PCF/ US01/ 27062 upst;ﬁgjam ofyst he end of the smafl curved plate

5a. N B O [RIANASHRRIS erfboRibent, RherfHE HEaA 10 B RUkLANE HISL G ARV ALed DY two

pl ate nenbers that formed a narrow openi ng. I'mnation of ‘one curved

portion, i. eaﬂa”ﬂg“@a%duﬂ%@ﬁ‘gfe?%@feﬁﬁﬁeﬁ%ﬁ%faﬁgﬂ‘ﬁoﬁ?96”%%%%@??% rusion

force required to extrude t and poten # oves the
o) cEt o, koo B oy k. R SRS a5, 10
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 pértion 50



because friction created by the renoved downstream curved portion has been
elininated. [0023] Also, as Figures 2 and 4 illustrate, the inventiyeEB 2005
head 10 pr qyj reduced and streamined profile along the traffic side
(i.e., theo‘)sﬁ’ﬁgﬁ@ the head 10 that will be directed t%‘?&ﬂ’%l@“@oadmy).
Figure 2 illustrates a central longitudinal axis 70 that is taken along 10
the center line of the rail nenber 12. The traffic side of the head 10
(shown at the bottom portion of Figures 2 and 4) does not extend as far
fromthe axis 70 as_.the opposit si.de of the head 10 ( shown at the top
portion of Fiuﬁiﬁﬁé@%&ﬁﬁ‘&m g‘.es e platg it Iiprgr rangepentiiappieef gyved he f act

that the top_and bottomplates 36, 38 each have a flattened traffic side

edge 72 as oPPFISBUEOPIPYiddbtwanlal perabersibaformged agamey epenipe.tHlimizagioh ar  shape
of the 15 oppgsite sides of those plates. The head 10 is always installed
on the rail bonssurved portipg ie thgmest dewnstpagpcureedpaionkredusesthegxtivsighf i c. Thi s
streanl i ned design ensures that the head 10 does not extend outwardly
into to the $rpergayics to eximds the rail membeny1 2rand posentiglly mprdvestia tajestoryaf i npact s
by passing-vehicles and the associ ated mai ntenance costs. The flattened
traffic %i dethedygude@railapinegparts the leabilo Theweidicy efttusisinfovde istedube] aslesishp pl at es
22 or other 20 portions of the feeder chute 16, or else extend only an

inch or two beyosedridtionseatedhynipaarsvesd diwnstréun dlive@sdriicihadteed dinibdiaf f i ¢ | ane.
This "flush-side" feature hel ps ensure that the head 10 is less likely to

be knocked ofG028f Al adFigires2andeilnstritedthe trvERvehiee 1@RdviléiRasducdd P 02/ 18708
PCT/ US01/ 27062 where a vehicle inpacts the head fromthe downstream

direction. [ Q@sdlintdprofiie AbsthétiRshideRiy., theGide 3F thyhdtll | nkSfiBhEHetied © Fi gure

2, that the center of inpact for the head 10 (shown at around 74) is not

aligned wit ht%@a%@dv@iy?.%&ﬁlﬁﬁsﬁl@sa&ﬂﬁﬁ 1&@&@%@@&@% 'ogg actual l'y

i nproves the function 0 ead 10 during a col t han

0 51 ot L 9 BB o 1ol Ak BPRE i3 WREIARNS & dhaeBF i B0 £ L 17 S 0

of the head, as in prio signs, the force iIs ransmtted via
Commect 9 Pha s aTsyliesyfFus MR AE LG Map R, o o
for th er head siillQ of ti[g'feaﬁ 6 Yﬁgwg laﬁfxee tog' IA)'or.tign gt}ﬁglgeoertaing Q) OItlﬁstsE'gamq&a}xdg 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



10 that works to bend and extrude the flattened rail nenber 12. Because

i mpact force 10 upon the inpact plate is transmitted directly to the ifkER 2005
menber 44 vdvaobﬁ%saxis of force transm ssion, the head 10 is nore

efficient in collapsing the rail 12 wherein the exteri of¢TEPRME housi ng
pl ayed a greater role in transmtting inpact forces. [0025] The i npact
head 10 of the present invention is advantageous because it has a

substantially |ighter weight and mass than prior art inpact heads. The
inventive i ct heads icall i gh aroynd 170 pounds versus 260
pounds for @%eﬁr‘%@?leﬁmacﬁ%wﬂ%ﬁ F%&%feﬁh%i ght and results in

i nproved perf ce for the rajl termnal since a |ighter head has |ess
i nertial resi[@{zgﬁrc}%“5&*’?%%1’??@'&"6‘13&&?’?%5“%{??@%&%@2’F]WtbF%ﬁnteﬁﬁﬁ}@l%‘ﬁt of the
i npact head and extrusion of the rail nmenber 12 will be performed with

| ess resi st &¥cke hepdl O{shopmaiasound 4)ds nod alignedswigls axis 70 of th raij 12 nPhisnont 0 a
colliding vehicle due to the 20 reduced weight of the head. The reduction
in wei ght an@maesics design asturlly, moves thsdfincgipn ofthehegd d 0 duxing pedliiionar t  heads,
including the use of thinner metals for fashioning of the head, the
renoval df aRathexfhindispibutingthefarops afthieémpeast substantipliypquallydo dither sideoftal or

change 7 7 FEB 2005 WO 02/ 18708 PCT/ US01/ 27062 in size of various plates
maki ng up t héeddeamdn pfi@@24Ggns,fibe forcads priomurilyotranbmgitted dia Gormbding plateéiBragd ar e shown

alternative heads 10' and 10". The heads 10" and 10" are simlar in many
respects of bons4% i deicavedylste O eThab, it voinRclidgplatdubaeld bAceds ad)s Wescr i bed
except where indicated otherwise. Therefore, |ike conponents 5 between the

two embodi meatisoffore RanshBkieHfoatht kead 10lRR chied N@844 i8tHe parien bf tAdHeadi de
plates 40" and 54' that forma throat 66'. The plates 40" and 54' provide

essentially 30 &t @btks tofbed and SkielRe@el fattéed il eniblRf PABLLIse infhactdeide D€ Seen,

the throat 66' narrows in width as it approaches the upstreamend of the

head 109 Heaq%_&(iﬁe Wt?la%egﬁ PRkmPEd atdiad }oit@e %«%ﬁﬁ@ﬁ{%er 4R ngg?%er pl ates

40" and 54". The throa IS essentla a constant w al ong
LS oL BB e PO Al o B AR o o 1 o
of the housing played a greater rolg 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



[0027] Figure 8 illustrates a further feature of the invention wherein a
feeder chute bunper device is incorporated into the inpact head. Wt?hFEB 2005
ref erence aw&S ﬁ%i nto Figures 1 and 5, it nmay be seen that the inpact
head 10 has & ¥14Ped downstream end 78 15 on the feederP@WHHE. The use
of a flared end, such as end 78 is preferred because it assists in ease
of placenent of the head 10 onto the rail nenber 12. This flared end 78
provi des upper and | ower extrenme downstream edge portions 80, 82 that are
formed to pr.esent. an acute angle and, thus, are somewhat sharp. During an
end- on irrpactmf%e?fﬁ@m“ﬁgggfsﬁg?ﬁ%%@g@“@ portions 80, 82 tend to inpact the
support postﬁ @h‘t e head i s pushed_ 20 downstream al .ong the rail by the

i npact i ng ver?®ok. ¢ 2o Rdigresdand b thre aeshawa giipmative haatiolsand30".82 i s not
normal ly a pr,[l%lél em when wooden support posts are used, it becones a

pr obl em when Thehsads K aslol0f' a5 sipmiler mmaany; sesppots pheongirustion and opgrationde thel wi de 8
WO 02/ 18708 PCT/ US01/ 27062 fl ange support posts are used, the sharp edge
portions 80, beal1faleadydaseribedexsent wherenflicatertpsiserwisd. Thirefosey hipepmpguonts
downstream of the head 10. Wen this occurs, the support post may pull
the heads10 deiwasewihelivp embetlimerisrae numdhered tlikeu¢add0' hhylafv aid right sideplakead 10.
This is undesirable. Figure 8 depicts a neans of preventing that outcone.
Pi pe or roundOed 5¢' that fotnoe thraaréd) €The pBibs 40' endsFACHowde d3yenvillydiriightf @t t he edge
portions 80, 82 so as to provide a blunt, rounded inpacting portions to

t he downst r eaitewslld f@iBthefthrbdrescheas callbve st th Bitvat 6' HafioWel iSHidgKag@nbers 84
preferably have a length that is the sane as the wdth of the edge
portions 80, afgtoach@aRSlpsiféinl édlof thelhBadel0! Hedll 483 hasdAiBRdaBEH WMt R forfigeCr | bed in
only some of its forms, it 10 should be apparent to those skilled in the
art that it ifomsaie nfeebesl pTatbD! akiari i 4 FWIILS
changes wi t hout departi n]gaf romthe sggegg%%?gtiﬁgési@?ﬁ/ag ??%%%@Y%%NB What

s clai 08d i glondits endMPAARS SADImbAL 4050 b LB sBneBHPH AR fo chhTuRd} ! AL T ON,

conpri si ng:

along the length of the throat 66".
[0027] TFigure 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 the: rail by fhe 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



a rail feeder chute, conprising: a first side portion disposed on a

traffic side of the head assenbly, and a second side portion di spespd-ER 2005
opposi te tRgohsahdsi ¢ si de of the head assenbly, the first and second side
portions bei ng generally parallel with each other and b¥TAFY3&eral Iy
parallel with a central, longitudinal axis of the rail feeder chute; the
first and second side portions being configured to receive a rail nenber

t her ebet ween; an upstream end; a downstream end havi ng upper and | ower

edge portion farm, res tive ute.an with the central

| ongi t undi nal%la}é%%{s‘?pogggﬁs Bf usgﬁéeﬁ%%%ﬁﬂﬁ“?%&éﬁ%@WW‘&W&"{‘@F m nati ng
adj acent to a bei n upled with respective rounded nenbers that extend
per pendi cul aro?&% SyPRErt g@i&‘f‘%ﬁ?‘?amr o thyibeaddfiOn When thisocgipy thersapprtpest mayid second
si de portions;'%yqﬁgyﬁr in the respective rounded nenbers extend further
downst r eam t P4H the; (bg%‘?m Y prshdius. gt figther freyiskof the keaddl@n Jbis isenber s
providing blunt, rounded term nation points to the rail feeder chute at

t he downst r e dRdesible. digurefdepicthsaesansdf preventinghetoutsome sPipé ortroindguetal dr ai |
installation; and an inpact portion coupled to the upstreamend of the
rail feetler @&todkmembrs 84rsmyseired bigwelding iotiardge poirtine 30,@2ist astopvidea f ace
oncomng traffic, the inpact plate having a greater height than wdth, an
upper over hahlmt xqedsd imgacting perticlisyt tha dewrmstrbanvend 78 e tedwgl WX ThafipeJ
downwardly; top and bottom nenbers form ng a coupling between the rai

f eeder chut e onrodnd siekinreohers 8 brferblyfaved lewptthatd£1h8 Sansd o3 the R 6f the
cooperating to forma throat configured to receive the rail nenber as it

i s forced thedgegortiohe8l,8pact portion during a collision between an

aut onobil e and the inpact plate; the first side nenber being positioned

adj acent t he [0028]f f Whil&thel @ivetion 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.



the head assenbly and including a curved portion that extends away from
the traffic side as the first nenber extends away fromthe rail feeder 10
7 FEB 2005 chute, the first side nenber being configured to direct thg FER 2005
rail nmenber away fromthe roadway during an end-on collision; the second
si de nenber bei ng positioned oppommatrafflc side of the head
assenbly and termnating at a verti ce that extends generally

per pendi I?r&ﬁo@%&e central, longitudinal axis of the rail feeder chute;
the top g%d‘ fenber s each having a traffic side edge positioned to
face a roadwa the traffic side edge being approxinmately parallel with
the centrall; a4 assamply foauseswigh a ghardragli instaldasider conpriseng: and a connect i ng
pl ate coupl edarﬁéltfm@mchm, dompuisingpl at e and the first portion of the first
si de nmenber, the connecting plate providing an axis of force transm ssion

for the head assenbfiyst sidb@orion dispessdorsa iffic @fd@%fiﬁeal{b'ﬁma&*%hﬁfy ah§a Of f set
from the centgeabnd $i86gorticA Ufk@bseﬂ@pﬁoé?ﬂce tﬁ@ﬁaﬂﬁ@ %ﬂle%? %l?crﬁ@aﬁ as mb chead

assenbly of Cfl@t MdlsecEdi@d Porti ﬁslﬁé%ﬁ%ﬁém Hftﬁ Rémﬁlh T
o Comr o n%r%ﬂ%*aglggﬁgléta;i‘énéﬁcl eesecond S| de n’%ﬁgght(gr Ikl oR brace,

and extend| ng SO ance rom-t f o d| rte(r:]tlon
f the ro e of . c m erein e
ﬁ\g??/zo:n? 21I pl at 3@‘@’2% faP &%’8“3 EPO&S’QF gft’llaégﬁnff%‘r @&S@I‘éﬁmraﬂr eak a

support post installation, during a collision. 4. The
head assenbly of cI a| m 1 \/\herel n the first side nmenber has a
substantially S- s%i’a‘ﬁétregne%e head assenbly of claim1, wherein portions
of the first and second side nenbers that formthe throat are
substantial 'y fl atadownstream end having upper and lower edge portions that form

respective acute angles with the central, longitundinal axis;

each of the upper and lower edge portions terminating adjacent to and
being coupled with respective rounded members that extend perpendicular to the
central, longitudinal axis and the first and second side portions; and

wherein the respective rounded members extend further downstream than
the upper and lower edge portions, the rounded members providing blunt,
rounded termination points to the rail feeder chute at the downstream end, during
impact with support posts of the guardrail installation; and

an impact portion coupled to the upstream end of the rail feeder chute and
comprising:

an impact plate positioned to face oncoming traffic, the impact
plate having a greater height than width, an upper overhang extending
upwardly, and a lower overhang extending downwardly;

top and bottom members forming a coupling between the rail
feeder chute and the impact plate;

first and second side members cooperating to form a throat
configured to receive the rail member as it is forced through the impact
portion during a collision between an automobile and the impact plate;

the first side member being positioned adjacent the traffic side of

the head assembly and including a curved portion that extends away from
the traffic side as the first member extends away from the rail feeder

10



6. The head assenbly of claim1, wherein portions of the first and 66%0&005
side nenbers that formthe throat are substantially parallel.

assenbly for use with a guardrail installation, conprising: a ral I feeder
chute having a first side portion disposed on a traffic side ]9; thedhea]d
assenbly, and a se ose site the tra side o

t he heaé assenbl y, Elflﬁéj éﬁ% Bga Slg‘ﬁd %ng Ee%ttPSHECtBE‘?W&‘B@H ally
parallel with each" %’Eﬁ@fn \plosmst: i u%@r% Hisieel with a central,

| ongi tudinal axis of the rail feeder chute; 11 - 7 FEB 2005 the first and
second side portions bethggecondmsidgunesaber being positiened oppobite the trioffic side

t her ebet ween; and elfrthe hpadoassqnably iand tapminating etupVetcalibtate almt epehdeam end of
the rail feeder cganemllypdrpeodionlas tathe cémral, dongitudinabaxisenbersl feeded Ng a

coupling between t¢tmte;ai | feeder chute and an inpact plate; first and
second side nenbers cooperating to forma throat configured to receive

the rail nmenber as it ek HRADIHBHOMSRLELS Badh R aolﬁ’z{f’flb‘i’ e éng a
collision: the fi rﬁ&snﬁin@& t&ﬁebﬁ!’roaw gthgﬁﬁfffdus?d}ee g@ att%r aff1c

Si

away fromthe traf c sid %ltgé; r{n%ﬁ ltﬂ?‘m%l ﬁ%e?fet FaéL g&é the rail

feeder chute; and the secon ositioned opp05|te t he
traffic side of t h%cmw §t8 g%ﬁ%‘”?@?&‘?ﬁ%?? G glatg and the first partiopr ace
that extends gener®iths rqf% Erlt conyegtig plapproyiding emgxis ofifored axi s of
the rail feeder c h@%@m%lo Bthedsad assemblyl yhereindthe axis pf fosbeetrasismitsimn
rail-feeder chute Beffseidron ementsdslongituding skisedthedredd assecblynst r eam end
havi ng upper and | ower edge portions that form
2. The head assembly of claim 1, wherein the impact portion further comprises a

horizontal plate coupled to the second side member and the vertical brace, and

extending some distance from the second side member in a direction away from

the roadway.

3. The head assembly of claim 1, wherein the horizontal plate is configured and

positioned to engage and break a support post of the guardrail installation, during
a collision.

4. The head assembly of claim 1, wherein the first side member has a substantially
S-shape.

5. The head assembly of claim 1, wherein portions of the first and second side
members that form the throat are substantially flat.

6. The head assembly of claim 1, wherein portions of the first and second side
members that form the throat are substantially parallel.

7. A head assembly for use with a guardrail installation, comprising:

a rail feeder chute having a first side portion disposed on a traffic side of
the head assembly, and a second side portion disposed opposite the traffic side of
the head assembly, the first and second side portions being generally parallel with
each other and being generally parallel with a central, longitudinal axis of the rail
feeder chute;

11



respective acute angles with the central, |ongitundinal axis; each of the
upper and | ower edge portions term nating adjacent to and bei ng ceupréEB 2005
wi th respective rounded nenbers that extend perpendicular to the central,
| ongi tudi nal axis and the first and second side portions; and wherein the
respective rounded, nenhers extend further .downstreamthan the _ upper and
Iovvgr edge porti pnC fif 8“&8%HH§§%W%@P§BT5P%W f%?@e‘g]tpdﬁ‘ie}ver%’i?ﬂded

term nati on pdf & theyebgtwessiand eeder chute at the downstream end, duri ng
i mpact wi th support posts of the guardrail installation. 9. The head
assenbly of cl ai manimpaelparion being enphesiigh amupstichm epdiof themidfdeder i ncl ude
respective t rchiufd andgiodwprisibges positioned on the traffic side, each traffic
side edge conprising an angled portion di sposed at an angle to the

central, |ongitudiopahd BtiEm ndhtheds f‘éhﬁﬁl?&fﬁoupmig betWed BE rAKie8ddThute
appr oxi mat el yandamatpadt pité;n the central, |ongitudinal axis, and wherein
the straight portions are |onger than the angled portions. 10. The head

assenbly of clai m gy 6 & %Er?xﬂexg@mb%?at%gq %}fn ?ﬁ&a?%ﬁg% are

h led il ; iD Fo CRRENE Yot t
meber o each eV e Tl bl BIRA uabih AR iHbicl purtr hEbE B the
traffic si de,co 197 FEB 2005 the traffic side edges bei ng approxi mately

parallel with the central, longitudinal axis. 11. The head assenbly of
claim 7, wherein thefifssidesmaseier heing pasitioradiadincertthe raffigsidecf e keadpl ed
with the firsissapllygad setpdingiecyrsetbportion thabextopdsamayfom the traffierkide ss each
havi ng r especthe fiest meaiter extendbaaveydemn pheghil faedecchute; ahd traffic side, the
traffic side edges being approximately flush with the first side portion
of the rail feedahesdviohé sidd hembeebéiaggodssdpposie the Bhffic sidedIerei n the
i npact pl at e Head AeinblPiRidemiahtidd Rl rtickEbabe tht S¥drdls @bndriify | NPact plate
I's horizont al depdaitifcai td feFehtid, IoRGIdMal axis of the rail feeder chute.

8. The head assembly of claim 7, wherein the rail-feeder chute further comprises:
an upstream end;

a downstream end having upper and lower edge portions that form
respective acute angles with the central, longitundinal axis;

each of the upper and lower edge portions terminating adjacent to and being
coupled with respective rounded members that extend perpendicular to the
central, longitudinal axis and the first and second side portions; and

wherein the respective rounded members extend further downstream than the
upper and lower edge portions, the rounded members providing blunt, rounded
termination points to the rail feeder chute at the downstream end, during impact
with support posts of the guardrail installation.

9. The head assembly of claim 7, wherein the top member and the bottom member
include respective traffic side edges positioned on the traffic side, each traffic side
edge comprising an angled portion disposed at an angle to the central,
longitudinal axis, and a straight portion that extends approximately parallel with
the central, longitudinal axis, and wherein the straight portions are longer than the
angled portions.

10. The head assembly of claim 7, wherein the top member and the bottom member

are each coupled with the first and second side members, the top and bottom
members each having respective traffic side edges positioned on the traffic side,

12



| ongi tudi nal axis of the rail feeder chute. 13. The head assenbly of claim
7, wherein the inpact portion further conprises a connecting plate 7 FEB 2005
coupl ed between the inpact plate and the first side nenber, the

connecti ng pI ate provi ding an axis of force transm ssi on for the head

assenbl y, af force tr nsm et froma central
| ongi tuél nal ax?%ﬂlcfmg? %‘EECEB%%BgaB%WBP Y para éQ‘(‘ r}h@ﬁ(‘fe eepgifudigal c| aj m 7,
wherein the |?ﬁ5§‘;1ct portion further conprises a horizontal plate coupled
to the vertical brace and extendi ng beyond the vertical brace in a

di rection dhaihe hegchassembly aliclaiyn 7.tvker¢io theztop taember andthe dwoftomumertbéro
engage and br &akach eouplsdwithptbs firssfand bezogd sidel naeinibers) fHeatbp atid Bottonglur i ng a
col l'i si on. 15meiffhersieacichavirpereipeytivd traffiaiside 2dgaspisitioned b tHe TRAGE sipkat e i s

rectangul ar, thadrafficuidaietizes Belhggpprdmmw%ﬂﬂsﬂ With theSfirdi ﬁ&?ﬁ&floﬂ 6f thecal 1y,
and a short diaflfesdepehdtdlat is I sposed horizontally, the long dinension

bei ng substantially longer than the short dinmension and the inpact plate

ext endi ng ngﬁﬁé"t@a abdeth ﬁalfrmj wlﬁe?g bR %tﬁfat@?‘g g{orllfl" rlgcltl#tgftglﬁder

chute. 16. T res

portions of t ﬁ%fﬁdﬁfraiﬁ@mfgpeﬁlfge# Zﬂlét frgnh 6%t el y

equi di st ant o 17. Ahgua(rjdral I extrudgr ]Ee”? nal
conprisin f eed chute assomat ed with a downstreamend o e
guglr)dr ai | gé%f‘plﬁﬁ@ad agse )h claip wherein thedmpactqiontion fuhet epmpsises © r ecei ve
a rai| menberconReqtiaRPlate penpled batwean thp bnpaco platesand shefisst side trtendber,upst r eam
end of the gueandeciing plote provisting areaxis oiaforcet themsinispivatfothe heahasseiplyed to t he
upstream end whertinghe aiis of feectaransinission i9offset GIORT 4 Sénti@l loaBithdiRAGkisifat e
positioned taht hes asaabiyng traffic; a first side menber coupled to the
| npact plate; 13 7 FEB 2005 a second side member coupled to the inpact
pl ate; andi4, The head assembly of claim 7, wherein the impact portion further comprises a

horizontal plate coupled to the vertical brace and extending beyond the vertical

brace in a direction away from the roadway, the horizontal plate configured to

engage and break a support post of the guardrail installation, during a collision.

15. The head assembly of claim 7, wherein the impact plate is rectangular, and
includes a long dimension that is disposed vertically, and a short dimension that is
disposed horizontally, the long dimension being substantially longer than the
short dimension and the impact plate extending substantially above and
substantially below the rail feeder chute.

16. The head assembly of claim 7, wherein respective straight portions of the first and
second side members are approximately equidistant over a length of the throat.

17. A guardrail extruder terminal comprising:

a rail feeder chute associated with a downstream end of the guardrail extruder
terminal, the rail feeder chute configured to receive a rail member therein; and

an impact portion associated with an upstream end of the guardrail extruder
terminal, the impact portion coupled to the upstream end of the rail feeder chute
and comprising:

an impact plate positioned to face oncoming traffic;

a first side member coupled to the impact plate;

13



a force transmtting nenber coupled between the inpact plate and the first
side menber, the force transnitting member positioned to provide an RHAEB 2005
of force transmission for the guardrail extruder term nal, wherein the

axis of force transmssion is not aligned with a central | ongitudinal

axi s of the guar Ly o r.termnal: a ezing throat having an
entrance andganagéﬁndlsbcﬁéﬁg%ngﬁg@%tﬁgirpngté?e’61’&e a][]d t he rgil f(rargder
chute, the squeezing throat fornmpd by a portion of the first side nenber
and the secoﬂd §|%ﬂré?g fraRpRflng rem ‘j?rr_?oﬁhléd BPWF{’ Hedmpagtmhe andidieditels a

rai | - bendi ng P PEBRele fhedpre tgnspisirgmember pogitioned to previde aw exis 0§ farte oat
and curvi ng aifgymissiom far the guordyaikéxtderf terminel, whereir the laxisxof farder t er mi nal
and conf i gur egansmisgiongs hott dhignechivith meetteal 1angitydinkl axi3 dfttke pa@dmey during an
end-on col | i saxtmoderatanninkler ei n t he second si de nenber does not extend
beyond the exit of the squeezing throat. 18. A guardrail extruder

terninal conpri sisG@sezigltiobt KRB blh® AAIACkAIGD N tellv@ndRVIRSdEam end
of the guardrghde aﬁéﬂlfebl'éﬁ FeedbEEHEL) fe s&hg&ir{ gl%lfoa{ fo?fﬁgﬁebglsa?%ﬁino%?%g@qﬁr ed to
e

receive a raig Fok . porti ocl W th an
upstream end %rgf?ﬂ%ﬁgﬁg%ngitﬁe Sée%?rctljger er(rjﬁ nal, the i rrgact portion
coupled to the upstreamend. of the rail feeder chute and conprising: an
inpgct pl ate pogi T%'h@’ﬁ fgggf‘%é@elﬂ 6‘?ﬁ151flfslarr5‘f,‘5’%‘£ng BOHipp gxtending nenber
coupled to thtgyf’ theexyohthe. saueezme hrpatingecumdnp avay: fam awadway pide phpact
plate; and a Peseadialsxtnderierminatang epnfigws todlitset the eail membemgyeayt pl at e
and the fir dffomithpropdwteduringam endranecollisioms pidd t i ng menmber positioned to
provide an axis of force transm ssion for the guardrail extruder

term nal, wher ewheteirethe aedond afdefmemiter dbeysoTes@h®beyond s exl dfaped with a
central | ongisqueszitgy thevat.s of the guardrail extruder termnal; and

18. A guardrail extruder terminal comprising:

a rail feeder chute associated with a downstream end of the guardrail extruder
terminal, the rail feeder chute configured to receive a rail member therein; and

an impact portion associated with an upstream end of the guardrail extruder

terminal, the impact portion coupled to the upstream end of the rail feeder chute
and comprising:

an impact plate positioned to face oncoming traffic;
a first side member coupled to the impact plate;
a second side member coupled to the impact plate; and

a force transmitting member coupled between the impact plate and the
first side member, the force transmitting member positioned to provide an
axis of force transmission for the guardrail extruder terminal, wherein the
axis of force transmission is not aligned with a central longitudinal axis of
the guardrail extruder terminal; and

wherein the impact portion further comprises a top plate and a bottom
plate both coupled between the first and second side members, the top and
_bottom plates each having a traffic side edge positioned to face a roadway,
the traffic side edge being approximately flush with a traffic side of the
rail feeder chute.

14



wherein the inpact portion further conprises a top plate and a bottom
plate both coupled between the first and second side nmenbers, the top and
" ,bottom pl ates each having a traffic side edge positioned to face=a] FEB 2005
roadway, the traffic side edge being approximtely flush with a traffic
side of the rail feeder chute. 14 L 7 FEB 2005 19. A guardrail extruder
termnal c I SL DA rail. feeder chute associated with a downstream end
of the guaﬁg]rjéi%%l[agai{?ﬁﬁ%’%ﬁr?@Wﬁ%mpnts ‘rai| feeder chute configured to
receive a rail  menbBi feRq5E Flufts assopigted i ,&Mnsgsamie_aﬁ oftheguprdrall with an
upst r eam end ?S‘ftrq’gﬁ"ete Ala phei il Teeder ghyter conBigwied 40 receie airaibmembeor t i on
coupl ed to thBegEs@Réam end of the rail feeder chute and conprising: an
i npact plate positioned to face oncomng traffic; a first side nenber
coupl ed to the i npacimpatticetiomassediatad withda upetdaet ebofthe gudr@raithe i npact
plate; and a déxtruder terminalyiletimpactrpordudrcoupled e theipbit@miedd 6t théract pl ate
and the fi rsfeeddrdauteaﬂ@eémpﬁgjgg;force transmtting nmenber positioned to
provide an axis of force transm ssion for the guardrail extruder
termnal, wherein the axi f - 1 SSi ' ..aligned with a
central |ongitudinal a@fl&gﬁ)g pt1 tg%gﬁgz?l%?g?ﬂ%z#?u é%t ngCrﬁ nal ; and wherein
the i npact portion further. ¢ rises a ri zontal brace coupled to the
second side nenber and aeﬁlisgﬂg%mz)gh%ouaeglttg dPA R e  second side
menber in a direction away froma roadway, the horizontal brace
configured to engage arfSesPRebsidemembeioTaupledse theumpae plateiandi si on. 20. A
guardrail extruder termnal, conprising: a rail feeder chute associated
with a downstream end of fordedrapsmittingiriember coupled between the impact plate and

the first side member, the force transmitting member positioned to provide

an axis of force transmission for the guardrail extruder terminal, wherein

the axis of force transmission is not aligned with a central longitudinal

axis of the guardrail extruder terminal; and

wherein the impact portion further comprises a horizontal brace
coupled to the second side member and extending some distance from the
second side member in a direction away from a roadway, the horizontal
brace configured to engage and break a support post during a collision.

20. A guardrail extruder terminal, comprising:

a rail feeder chute associated with a downstream end of the guardrail
extruder terminal, the rail feeder chute configured to receive a rail member
therein; and

an impact portion associated with an upstream end of the guardrail
extruder terminal, the impact portion coupled to the upstream end of the rail
feeder chute and comprising:

an impact plate positioned to face oncoming traffic;

a first side member coupled to the impact plate and positioned on a
roadway side of the guardrail extruder terminal;

a second side member coupled to the impact plate and positioned opposite
the first side member; and
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extruder termnal, the rail feeder chute configured to receive a :rfjl
menber therein; and an inpact portion associated with an upstrea “efdFB 2005
the guardrail extruder termnal, the inpact portion coupled to the
upstreamend of the rail feeder chute and corrpri Si ng an irrpiacéI pl ate
ositioned to face rst s e

Prrpact plate an g z)?(b é@i&gg(’mﬁ% %a &%dl&e? a'é F‘TCOB truder
ternminal; a se 1 My c%tﬁﬁ ate§ having.3 #4i oned
opposite the© roadyay, theisaffic sids gdae; qmgamwcﬁky u%lb‘ﬁltbﬁatta iand a
bottom pl ate %‘éﬁ 6€%llf§€d°6ébwéen the first and second side nenbers, the
top and bottom pl ates each having a traffic side edge positioned to face
a roadway, 24 +Ehe guatdrait extrater taimpénabef clgimap(whereimtiel isnphétyition fubther traffic
side of the rmﬂpﬁseedemnmbmﬁ@pla@l:ouﬂlb@bgwaéldmaldnp@dttplaldéi@ﬂd the fipdtRde Of

clai m 20, whemember the conatihg pRitd profiding’ dnhiis of FORE iafiGifisdof BEFIREL I Ng pl ate
coupl ed bet wegirdrhi exthiRRE terMiml, Qv}itﬂéi‘n tHaouxdd 8fSbrce hqﬁsrm@?l offs%ﬂﬁom a
connect i ng plahaalnaggﬁmmflae oftite SuftrdiPEG bl @S on Tor the

guardrail extruder term na e axls o rce transm ssion is

offset fro C xi s,of the quardrail ext
terminal . %arhleéﬂ} uar SJ‘%%* e%ﬁd“ ‘ﬁggﬁ'& %(f%ered@ ﬂte pActRgTtt %@th?fn t he
i mpact porti PR corrprl uee2| t hroat having an entrance
and an exit |ocat é’oﬂb‘@?% thrat Bavmsrﬁlae T%‘P‘a@%‘? ahekit leeatedibetweenther chut e,
the squeezi ngdmpariadste pad Hhedaibfeedersdinie, e sgpeezingghioat formed ty a pertivarofand t he
second si de riBefist sidgmeanehien andhthefseqond siledeemiarber i ncl udes a rail - bendi ng
portion extending beyond the exit of the squeezing throat and curving
away from the roadwmeereisithtefirst side member includes a rail-bending portion extending

beyond the exit of the squeezing throat and curving away from the roadway side

of the guardrail extruder terminal and configured to direct the rail member away

from the roadway during an end-on collision; and

wherein the second side member does not extend beyond the exit of the
squeezing throat.

23. The guardrail extruder terminal of claim 20, wherein the rail-feeder chute further
comprises:

an upstream end;

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

a rounded member coupled to each edge portion.

24. The guardrail extruder terminal of claim 20, wherein the impact portion further
comprises a top plate and a bottom plate both coupled between the first and
second side members, the top and bottom plates each having a traffic side edge
positioned to face a roadway, the traffic side edge being approximately flush with

a traffic side of the rail feeder chute.

25. The guardrail extruder terminal of claim 20, wherein the impact portion further
comprises a horizontal brace coupled to the second side member and extending
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of the guardrail extruder term nal and configured to direct the rai

menber away fromthe roadway during an end-on collision; and mhereiq FEB 2005
second side nenber does not extend beyond the exit of the squeezing
throat. 23. The guardrail extruder term nal of claim 20, wherein the
rail-feeder chute . further  conprises: an upstream end; a downstream end
havi ng upper Hg qigfipge teQry thesisean memgberiip A ghirgptionayaYTem glreadviayyd a
rounded nmembef® 8gFMER] brage squfiguserd)to qnapga and breek a sopporg past@iuning aext r uder
terminal of c4O¥$9@O, wherein the inpact portion further conprises a top
pl ate and a bottom plate both coupl ed between the first and second side
nenbers, t Bé. Theguanitaibexthaler mrmimas ofelaim 26 witeeeir tHeriaiphttplat deveetigly

posi tioned t celbpaeeda roadway, the traffic side edge being approxi mately
flush with a traffic side of the rail feeder chute. 25. The guardrai

q . e | : . >
g)(;tnr)lrji g(rastgm%%?@ﬁ%l;%ﬁgg coupféﬁé@g{t ’é’e’ seco%hggg%t?é rre%%[é%ﬂg‘%
0

extending 16 - sone di stance fromthe second side nenber in a
direction away froma roadway, the horizontal brace configured to engage
and break a support post during a collision. 26. The guardrail extruder
termnal of claim 20, wherein the inpact plate is vertically el ongated.
27. The guardrail extruder term nal of claim 20, wherein the first side
menber has a substantially S-shape. 17
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