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GUARDRAI L EXTRUDER TERM NAL 5 Cross- Reference to Rel ated Applicatiehd FEB 2005
[ 0001] Thi sw%@%&g%ti on clains the priority of U S. Provisional Patent
Appl i cation No. /229,486 filed August 31, 2000. BACKESEIAM2WE2 THE

I NVENTION 10 1. Field of the Invention [0002] ‘The invention relates to
guardrail extruder devices used with guardrail installations. In

particul ar aspects, the invention relates to the design of inpact head

assenbl i es for such devices T eSer g&n "1; the Related Art 15 [0003]
GQuardrail extruder term n@ﬁ F w MBLYYHQRct i ve end treatnent for
guardrail installations. RUDERIERMINALy guardrail end, a

guardrail extruder termnal will flatten and bend a corrugated rail

menber and extrude the flattened portion away fromthe roadway. Termnals
of this type is-Relerencefa Related Applicgtiongnt s 5 078,366 and 4, 928, 928.. 20
SUWARY QF THE | NVENTI ON [ 0004] The present invention provides an inproved
head assenbl J0903} Bhigenphieptian plaime shepriotisy of 6.SnPmvikiontd Patest Apglivatioripl ary head
assenbly is described that is lighter and nore effective than prior art
head assenbl i68229,4%fcfilek Anpistitly200ad assenbly provides a throat that

(€

receives a corrugated guardrail. In preferred enbodi nents, the throat is a
25 squeezing throat that iBACKGROUND OF THEINYENTEGM and than at the

downstream end. The 1 7 FEB 2005 WD 02/ 18708 PCTI US01/ 27062 squeezi ng
t h{joat d06npr dssesFiald afithe anehtfohat t ens it. A curved plate contacts the rail
o [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 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



extrudes it away fromthe head assenbly. The throat is constructed froma
pair of side nenbers. In a first described enbodi nent, the first Ei ?]eFEB 2005
menber is qgog+,&9&at ed, S- shaped plate while the second side nenber’is a
short curved plate. Alternative head 5 constructions ar T ed wher ei n
the throat is constructed fromside nmenbers that are fornmed of flat

pl ates rather than curved plates. The flat plates may be tapered such that

the upstreamend of the throat is narrower than the downstream end.
Al ternativel y, the I | at es non- t,aper ed. wher ei n t he squeezi ng
is acconpl i shed fhy tct)%og EO(??P%SF??QWNP%’S%%WS gf At‘ﬁ‘é""‘ﬁ RiaiR-fontai the ik Ao

defl ector plate.. 10 [ 0005] .The jnpa | ate oft he head assenbly is
vertically e%%d&f ga&’%’go‘%%g’@#tagg’ﬁ‘ﬁée&heQ‘FR?USGW‘SM%%W°c gide assi st
with vehicle eqrt}gl?ge nt. I.n addition, the inFact plate is provided with
fl anges on ei™® sy & firsh defenbpd spbediment; the fipst sidemenrbrs ienalongatedsiSs o
asymmetrical and streaniined. VWen the inpact head is nmounted on a rail
menber, the S@’é’ﬁ@ Plate Wlerthe gopond fisls member ipp sharbewreed pleite. PAlkegmfiechead 0 t he
axi s of the head. 15 BRI EF_DESCRI PTI ON OF THE DRAW NGS [0006] Figure 1 is
an i sonefri c CoRsEyrtions Apdesibed Whsrgin the tireht isconswated frban sidesnamiber thabwea d
constructed in accordance with the present invention. [0007] Figure 2 is a
pl an, cr oss- duaed effat plateavethst tharheuried aldtes. dRterflatplotagmasHes thiered Such 4t i n
Figure 1. 20 [0008] Figure 3 is an exploded view of the head shown in

Fi gures 1-2. te0p@8pmmend of the thrdasis aarpiwenthu thend@instriien ddadlighativegupes 1- 3
shown affixed to a support post. 2 & 7 FEB 2005 WD 02/ 18708

PCT/ USO1/ 270 @2t &bty bEh@itaperad vikrehthabqueckingis edcompshbeBfbughomBinkd Fi gur e
4. [0011] Figure 6 is a plan, cross-sectional view of an alternative head

havi ng a t hr aetion ofiie fhrodt @@l devel déffecobslite.ar € substantially flat and angl ed
relative to each other. [0012] Figure 7 is a plan, cross-sectional view of

a furtheo al (6D0SRThYRnpaePthtdbEMe Aehdssembly 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 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.



5 throat with side nenbers that are substantially flat and parall e¢_ ij_- B 2005
each other. [0013] Figure 8 is an isonetric illustration of an guard iﬁ
head havi n%ﬁﬁ@&éﬁ*ﬁm' ary feeder chute bunper device. DETAI LED DESCRI PTI ON
OF THE PRE MBODI MENTS [0014] Figures 1-5 il | ustfH{ S0P, st

i nproved head assenbly 10 used for a guardrail 10 extruder term nal of

the type described generally in U S. Patents 5,078,366 and 4, 928, 928. The
general operation of guardrail extruder term nal devices is described in

t hose two pa hey.are i r.porated. herein by reference. The head
assenbly 10 tl@sil%’]:h%g'%e%flsn %&g@?“é%%%ﬁi@?%ﬁgﬁg‘gﬁﬂt he end of a corrugated,
or Whbeam ¢ il 12, 0015] The head assepbly, 10 general ly incl udes
an i npact poiﬁlﬁlaﬁlgmgﬁd‘”ah%lc '?ftéf’&‘t‘]ll";’se“f iaFaﬁ%rE%’é(Fh Gpung gthrophe 1 aj |
feeder chute 1@ Sur r&gnd t he gst,ream portion of the rail nmenber 12 and
is made up of""@FCEpsRPErS a%”r‘i%lﬁ"g antigly, it pnd qogled pelative o packiothgwer | U shaped
channel nenber 20 which are secured in a spaced relation from one anot her
by strap pl 042 oBigurp 7dsaplay crsyeactiongl view ofissfughes aligraative Head daviga upper and
| ower channels nenbers 18, 20, respectively. 20 [0016] The inpact portion
14 of the he#uosh Wik side membersthat arggubstantiallyfiat prskparadinito eagh otienpact pl at e 28.
The inpact plate 28 is bent on either |lateral side to present flanges 30,
32. The fl andi043]3(Figwe 8 isandsometrisrilishration of dmeguiariprdldteadshaning af 8xenmplarg f en it
and assist with 3 WO 02/18708 PCT/ USOL/ 27062 engagenent of an inpacting
vehi cl e. [ 00feefler thite bumumcdevipleat e 28 is secured by welding to a rail
receiving portion 34 of the inpact portion 14. The rail receiving portion
34 includes a tDETAI RIETION QI THE PREFERRYD EViBOBIVMENTS! bot t om
plates 36, 38 are affixed by welding to |left and right side nenbers 40,
42, respecti yoiy]. Hipsred B ilhsirdtea ARMBPIovEOhHA RS 10fusall B4 pachi-R] ate 44,
hori zontal connecting plate 46, and a | ateral brace 48. The | ateral brace

48 is wed dedeftfudert @nifiAll ofele Ryt @séibed Fotbrdl)ein CORN PGlhtd §,00B3EE aftf | S
wel ded to the brace 48 in an abutting Trelation. It is noted that the.

curved pl at e4443 $18S TS genstal SHRARGh SY¥aRdrbil Sltrulidr 1M 86 RedB 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

3



upstream first curved portion 50 and a downstream second curved portion 52
that curves 10 slightly in the opposite direction fromthe first euf &@ 2005
portion 50.wd s shjsace 48 is affixed to the curved plate 44 in between the
first and second @urves 50, 52. The right side nenber ZX{SMMHEes 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
enbodi ment, the side plates 40, 54 are curved. The side plate 54 is,
unlike prior art 15 desi.gns .significantly shorter in length than the plate
40, as neasuf’é%g?l?e&'ﬁ?ffﬁg‘glp%cgmgﬁmﬁedomstream This difference in length is
due to the fact, that .there is no forward curved _portion of plate 54 that
woul d corresi@r\yt eimpact plate e i5585ureddn wolstingrto o kail resivipgrpopiondéofbe [ 0018]
It is noted that the horizontal brace 58 extends sone di stance outwardly
from the ri §RRaCEREPH. (The rallasesiving portion 34 inrludonetog dlatdireaad e byttas ¢ he

hori zontal brace 58 is 20 intended to engage and break the support post 60
during a vehPi#38r Thedonand battomplates 3p,38tare by 281difg to ted andmight sidhead 10
that noves the head 10 downstream upon the rail nenber 12. 4 WD 02/ 18708
PCT/ USO17 27082mpers 48|42 -fespectisslys Thn tbiiBide niemsber 40 eonsikte of apyavetl phwatd, 10 havi ng
been affixed to a support post 60 by connectors (not shown) that are

di sposed t hr berigontalventactiogelats 46 4nd bteral fr@28] The latel BrtdeldB ey wdldddes! t hat the
i npact plate 28 is vertically elongated, thereby extending both above and
bel ow t he r athe coiwetplate A apdthb cannectiof plats @6 ispRIEH td18s brays iffan aB&tiBg Shown by
reference nunerals 62, 64 in Figure 5. These overhangs permt the inpact

head 10 to belsiasi ltys sngr@adhdourel blarrstiaeadisy hde RAA t phdviteksn SUV s
and other taller vehicles and the | ow set bunpers of smaller cars

i npacting i nuﬁtr%a&@ﬂﬁsﬁduﬁéﬁﬁ&ﬁbn 5%8d ¥\Edwinstrédsh s@&ﬂ&%ﬂoﬂﬁn?@ﬁﬁﬁ:‘.}ﬁeg rame or
rocker panel to reduce vehicle intrusion when the upstreamend of the

O L e

preferred enbodi nent, e curved plate 44

T ooV o By BRSPS
66 narrows i Hlelwbg't& ir?c%udieé 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.



approaches the upstreamend of the inpact head 10. During collision

wherein the inpact head 10 is inpacted by a colliding vehicle (no& 7 FEB 2005

shown) , thew{)t;%ﬁ 66 squeezes and 15 flattens the rail_nenber 12 as the
head 10 is pushed downstream by the vehicle onto the rEiYUSHEHEBr 12. The
first curved portion 50 bends the flattened portion of the rail nenber 12
and extrudes it to the side of the head' 10. [0022] There area nunber of

i nportant differences between the inventive inpact head 10 and the
guardrail ex r.head escribed i.n U . S. Patents 5,078,366 and

4,928, 928. i@i%e rE‘?}“"?%@%ﬁ?ﬁ%‘i‘?%@%gﬁééﬁ%&@&hﬁm affiged ie @ gppPRrt bend and
extrude the fl%té ned portion_of the rail 12 consists only of a single
curved surfa@®t6 E%E‘?DFI ctogs (not showm) that aye dispered Brough the brackets24, 26. porti on 50
on curved plate 44. Thus, an opening is provided opposite the portion 50 5
WO 02/ 18708 BO#PlUSF istidery npigd B%@muemact Plate @8 ds werticallp clongated, thersbed pl at e
54. In prior arrangenents, a pair of curved portions were provided by two
pl ate nenberg"t?’ﬁé‘%gq?"@?%ﬂs agd helow 8w ralreesiving poRidnspfthe inpact pofionhd; ag ur ved
portion, i.e. the nost downstream curved portion) reduces the extrusion
force refui r sipvindbyagferenernumierlsr62i 64 imdfigwe 5.1 Phane dvedmngsndermit thy iinpgee oves t he
trajectory of 5 the extruded rail as it departs the head 10. The required
extrusi on fohed 10 beediilyengaged Hyedisd the hizh duger bf tnkd, SUVesaabtae thjer t he
renmoved downstream curved portion has been elimnated. [0023] Al so, as

Fi gures 2 andebiclés and tell@w et binfirsi of wRallet s4s ikpadting & ¥ Aifined 2§ RlUced and
streamined profile along the traffic side (i.e., the side of the head 10

that will beagéngagihgthe vehitRMEmR of GaHWRhel thirdMbSEvedidld InbeidvEs e CENt T al
| ongi tudinal axis 70 that is taken along 10 the center line of the rail

member 12. Togstrednabid oF 5 11 Wis in}RACBERHa VedBicleh @ WReviRlys hidfner, 0Ot t OM porti on

of Figures 2 and 4) does not extend as far fromthe axis 70 as the

PO B oo p Hozh hBSrefradontfbaionchl) G B4 nca o AR B PLa by PO 2 and

4). This streanlining is permtted act tha and bottom

plates 36, SEach iaueoin Sk BbbRNRH i Bkhfruubbflfo RUCapReAG sopPOSET, (0

the outwardly exten generally ar shape o :)aposi te
sides of tho e . I s.in |l ed an t. rajl 12 so
that the t?@? %I ?'ﬁgcfatdg&?oggfsg% %&lk%ﬁgmm@}gﬂ“ﬁﬁépmﬂ?ﬁén&&gﬁlt ned
desi gn ensur gp%réa@ﬁets tﬁerl]l%stpagnq gnd]bgthe 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



does not extend outwardly into to the streamof traffic, thereby reducin
the frequency of inpacts by passing vehicles and the associ at ed -1 FEg 2005
mai ntenance‘P,sgﬁs%s The flattened traffic side edge 72 should lie
approximatel'y flush with the strap plates 22 or other 2XFHH%2%8#s of the
feeder chute 16, or else extend only an inch or two beyond those
conponents in the direction of the traffic lane. This "flush-side" feature
hel ps ensure that the head 10 is less likely to be knocked off of the
rail menber 12 by a_.tever end. i npact 6 WO 02/ 18708 PCT/ US01/ 27062 where
a vehicle i n‘b‘B%‘f‘iegmf’ﬂ CFF@é’gS‘FF‘B nga]amét @5 grepasEents 3 paif oppaed | t i s

al so noted, particularly with reference to Figure 2, that the center of

i npact for PHCORETICAOVidedhy e piate meraheriihap foymeda namew enenige dlinvipation axi s 70
of the rail 12. This non- symmetrical design actually inproves the
function of Chersfdsgd pertignipihe most dewnsypasncuredpartion) reduses thelextmsiobut i ng t he
forces of the inpact substantially equally to either side of the head, as
in prior desiyprrequired i extweée therag membed 12and peterdiaily inguoves the trgjctenytof ng pl at e
46 and brace 48 to the curved plate 44. Thus, the connecting plate 46 and
brace 48 ser the esigudethimil agit depansfthdheadkd. Thomquited sitmsiof forceisiaiubsiagied®. The
curved plate 44 is the portion of the head 10 that works to bend and
extrude the béatdediiaion nratkd bytidhatiovi@dovwstauarvediurtidn theieeeeliklndigaon t he
inpact plate is transmtted directly to the side nenber 44 via the axis of
force transipio2sj Qilso, bidFigheadnd PiliusirafPihe iR édtive han t 0 proviadlahaisddnad t he rai
12 wherein the exterior of the housing played a greater role in

transm tti ngstrexpdiatd frofile Aong thOQRR] sidbities. e b themdd 1PmBfwill eauEes ent

invention is advantageous because it has a substantially |ighter weight

and mass t hapyptd wow@).WiuM§aceﬁﬂa ng:iﬁﬁﬁﬁai%gﬁdmfsftm&ﬁoﬁ ads

14
typically weigh around 170 pounds versus 260 poun for many prior art

neads, Joe ! AluehiOfhd & A Menflthol ol s IHONE I DREOGERRE® T 7 LN

rail term nal since has T ess 1 nértial resSistance by the

head duri i ol I f i d d. i
nead Guri 19 okl g TSI e, P BRAGL PGB 01 00
there i S les %id® Bf e ﬁe%rlb E'ﬂlolﬁggﬁﬁet tolta Boraorg: gé Pliéugelsr}gam\f f\(‘)h I’I%s%trgalmjnqin}n% ig he

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



20 reduced wei ght of the head. The reduction in weight and nmass results
froma nunber of changes over prior art heads, including the use of 7 FEB 2005
t hi nner mat\% /Is%s fashioning of the head, the renoval of a |largely
unnecessary ext &Y Bal housi ng, and the renoval or changePCA/¥S0KER62>005 WO
02/ 18708 PCT/ USQL/ 27062 in size of various plates making up the head.

[ 0026] Turning now to Figures 6 and 7, there are shown alternative heads
10' and 10". The heads 10' and 10" are simlar in many respects of
construction_and operation to.th head 10, al ready descri bed except where
i ndi cat ed otﬁ%ﬁﬁﬁs .°%ﬂ%?%?hFé?“ﬁ?ﬂ%ﬁEgWﬁWH@ﬁ?%mﬁﬁﬁbtmeen the two

enbodi nent s nbered al i ke. ag 10' has |eft and right side plates
40' and 54' ﬁéﬂp 1&61? ﬁlls%lnqt%v Rsiicutsgly with grfergncs fodidgune, that e ceater pfimpache
essentially straight, flat sidewalls for the throat 66'. As can be seen,
the throat 66 thediepdifdshopn s aaeund 24) is not aligned witharisg Oofibe tld s Thismasnd of t he
head 10. Head 66" has a throat 66" that is formed from side nmenber plates
40" and 54" . symmetyipgl datignowtually inpseves thefimofion6f the bead 40 almtingn chillisid) al ong
its length as the two side nenbers 40", 54" |lie substantially parallel to
each ot her Reatherghanidistibuting the fofces dfthetimpastubhibitially eq@2iyto dithenside ofthe
illustrates a further feature of the invention wherein a feeder chute
bunper devi cbeddsasiimpiorplesigisahle forveds rinearilynpemerhitibeeia condibdting pRfeetcance once
again to Figures 1 and 5, it may be seen that the inpact head 10 has a
flared downsbraeeds ie it citBedHate . tTHas,fieadfiectdyiplae 460nd Thaee 485ervehs e | ar ed
end, such as end 78 is preferred because it assists in ease of placenent

of the head iMsoffoe tritSmissibh forORek 18.2The bhived flAte448 R PEridSof Y 1Y des upper
and | ower extrenme downstream edge portions 80, 82 that are formed to

present an agoiRt weet © beflhnd bRl OR'MRHSRIBMIMMLRNEY. BecdMs inflotdBree&Nd- ON
inpact to the head 10, the edge portions 80, 82 tend to inpact the

Support jgoost ﬁp&h&héiﬁ%ﬁ??ﬁ%ﬂ&n@lﬂﬁ@@@ﬁ&ﬁy@ e rngéé{é%laﬂ%agthggﬁsf; bice DY the

i npacting vehi cle. e the presence of portions , 82 is not

O e who P BBl RS o PR} R in e it T3 kel P BERAPS 2

pr obl em when net support posts are us [‘eel wi de

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



8 WD 02/18708 PCTI US01/ 27062 fl ange support posts are used, the sharp edge
portions 80, 82 may actually cut the flanges of the support post - 7 FEB 2005
dovvnstream oi/ﬂﬁoshead 10. When this occurs, the support post may

t he head 1 ownwar dl y and, thus, resist further travel® SE’H%?"‘FFead 10

This is wundesirable. Figure 8 depicts a neans of preventing that outcone.
Pipe or round netal 5 stock nenbers 84 are secured by welding to the edge
portions 80, 82 so as to provide a blunt, rounded inpacting portions to

t he dovvnstream.en 78 Ofaf T?ﬁ‘é The pipe or round stock nmenbers 84
preferably hab&l V&’F\‘ﬁ'ﬁﬁ hetddre as the width of the edge
portions 80, &ﬁ 802 l.e the I nvention has been shown or described in
only some of /428l ¢ n‘?"f”Fi@“%"ﬁ@ﬂ‘llaﬂl‘?é”&?)%ﬁ%ﬂh@%ﬁh@é@%ﬂnﬂllp'éd in the
art that it i not SO | | nted, but is susceptible to other various
changes wi t hdte hepdptf BWQ e §intilanin gy prspasts of eastiustiemandeperatin® e VS What
is claimed is: 1. A head assenbly for use with a guardrail installation,

conprising: hgediQaireafydegeribed exaens Wheroingicated atlaprwise. fThersfors likbeopporeiton

di sposed on a traffic side of the head assenbly, and a second side
portion & s p bstederdhpwiembodiments argrivinibered alike. Héadl bihadleshdaighsiteblates t he
first and second side portions being generally parallel with each other
and being gdfA'endf4' thapfomak thedat 66'.t Theplate 10" ead 54' provids dssedtialBlstraightsfladf t he
rail feeder chute; the first and second side portions being configured to

recei ve a raisldewatritiethe tilireat 6t e @il bedsen) Al theRN6E Nirows HOWRIS @M end
havi ng upper and | ower edge portions that form respective acute angles

With the centapmbachésahigstieih éhallof dxhsad 102 €18add6" hike: tHRRESS" AAflis rauR edge
portions term nating adjacent to and
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] 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



bei ng coupled with respective rounded nenbers that extend perpendicular to
the central, longitudinal axis and the first and second side portiopsEER 2005
and wher ei Ry BeghgsPect i ve rounded nmenbers extend further downstream than
the upper and Tower edge portions, the rounded menbers YT&YHAG bl unt,
rounded term nation points to the rail feeder chute at the downstream end,
during inpact with support posts of the guardrail installation; and an

i mpact portion coupled to the upstreamend of the rai|l feeder chute and

conpri si ng: i t. plate itjoned to.fa ncom ng traffjc, the
i mpact pl at ?lﬁ%evsl ﬁ’éﬁg&é?aé%‘fsg‘l?’%ﬁ@t‘% &P RYHO %&8 may aotpally ept $ang
extendi ng upwardl and.a | ower overhang _extendi ng dowmwardly; top and
bot t om nenberogﬁ‘f’ﬁ‘fpﬁwlﬁos dovnsise %@F%@@n%@h%?m’@émm@hﬁmy and the

i npact pl ate; irstvﬁn(? second side menbers cooperating to forma throat
configured t &M &echead 19 Aewnvirdly gadthms, rasist ifyrther trgvigh efthe beaddl@gThisHe | npact
portion during, a collision between an autonobile and the inpact plate; the
first side nigreirabisFigyrefdepictsemessnsaf prerenting thhtoutcomes Pipe girdmdafetalt he head
assenbly and including a curved portion that extends away from the
traffic 2i de siegk mprabers fare securbdby woldingidshecodga poitians 80,182 so @it ploeideler 10 7
FEB 2005 chute, the first side nenber being configured to direct the rail
nmenber  away biunt runded impacting yortionsite the Aowrestrebnoend 78 loff tiheat; 100 ITke pipeond si de
menber being positioned opposite the traffic side of the head assenbly
and termi nat iongumt stark wesnibers 84 piefepably Hatied lewp tmdsthe gamneds Melwidtper@endi cul ar
to the central, longitudinal axis of the rail feeder chute; the top and
bot t om menberdgepationhdy80g a traffic side edge

[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.



positioned to face a roadway, the traffic side edge being approxi mtely
parallel with the central, longitudinal axis of the rail feeder chute; and

a connecting plate coupled between the inpact plate and the first por{ikkB 2005
of the first side nmenber, the connecting plate providing an axis of force
transm ssion for the head assenbl y%@ﬁiﬁﬂ the axis of force transm ssion

Is offset fromthe central, longit xis of the head assenbly. 2. The
head ass y of cl.aim1l, wherein the inpact portion further conprises a

hori zont ah?gé‘?aémﬁgﬂfbl ed to the second side nenber and the vertical brace,

and extendi ng sone di stance fromthe second side nenber in a direction

away from lt h& headassamblyFor meewitle a guardedinstgllasion céamiprising: wher ei n t he

hori zontal platadl feedes ghite romypdtistngd  posi tioned to engage and break a

support post of the guardrail installation, during a collision. 4. The

head assenbly of ca fitstsille pahivhiisposdieon d fraffic Sidd@f FRIMRAA all@mbRy, anda

subst anti al | ysecénddiapportion dishescdPpPoAR IR RALYic Ade T MeRehd a¥¥fibE, thd?Or L1 ONS

O el 1ot ARduRERanH 48 gorﬁm%ﬂ%ﬁ%gfv%ﬂﬂef i et peng

subs . : . _

the first an)d/g sneﬁatcl)lxgggu e%trrg%gnet?ag’sltg &ﬁf%r ?nﬁtsﬁié{ﬂeﬁ% eteﬁ?frcélugubst antially
arallel. 7. A he ssembly for..use with .a quardrajl installation,
Eonpri sing: a raibft% gléséépngé%ﬁpgs 5\?Pﬂ6’n§g?lpgg?rﬁr QIFEH R Filsposed on a
traffic side BFMPPHICKRY S senbly, and a second side portion di sposed _
opposite the traffic side of the head assenbly, the first and second side
portions being gend¥r@dstrpapgadil | el with each other and being generally

parallel with a central, longitudinal axis of the rail feeder chute; 11 -
7 FEB 2005 the firsdowmticsacad dating appearahd toveerleagportiond thatfosel t o receive
arail 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



menber therebetween; and an inpact portion being coupled with an u'pit‘&@@%%
end of the rail feeder chute and conprising: top and bottom nenber

form ng a coupling between the rail feeder chute and an inpact plate;

first and second side nenbers cooperating to forma throat configured to

receive the rail n?rm?(?rtheaﬁr {§1 iﬁ&?fg&)@cgd t;}g@]{égh dt hg. i mpact .portjon during
. th 3 bR CHS PN QU AP TRSRRE ¢ 1 af f
2i dgol):‘ | tSIhgnhe:[ade %‘Igéye 'ﬁll)}églf?%%}"ﬁ%flﬁmgw% o <allisions ¢ | En that ext e:lgs °

away fromthe traffic side as the first nenber extends away fromthe rail
feeder chute; and the s®esprendisifle masmbss beisgipgitipued epipositathe prafii dide t he
traffic side of thefthpbead ssserabliylapd tomalinatingnnaverticpl draca thazekiendd brace

t hat extends gener ginesallyperpeedidilantcathe tenttahdowginidinal axik ofie raitlfseadr axi s of
the rail feeder chehue; 8. The head assenbly of claim 7, wherein the
rail-feeder chute further conprises: an upstreamend; a downstream end
having upper and | ower @das) BRIBoBRSmEMBrs LA NayiRSASEHE R o angl es
porti ons term nat i by e K108n vy ﬁ?ﬁgff&fsi@‘idég%%% Bpdallet, doe
Iroounded members th talexjt\@ﬁﬁﬂ%o%érngrgggl égﬁ%g{rﬁg{ %xqé)#ﬂgt eﬁaémeF qr,cﬁ?%n@dt udi nal
axis and the first_and second sid rtions; .and wherein the respective
rounded nembers ex? SHESFUIEMEP ng%ﬁig‘?tgﬁ?ﬂ @ﬁéWP?%QIaF%Weé}Fﬁ! PPBINAr edge
portions, the rountfdB® HEBIdr Membshiths ¢mestingplate praviding an axigiohfareon poi nt s
to the rail feedertr@missionfor the hgedwssemblynwhergin the akis of forpairansmissidn
support posts of tiseffgetdram shelcenmalt lingitudingl axi@.of echead askembbenbl y of cl aim
7, wherein the top nenber and the bottom nenber include respective
traffic si@e Bugeadpssitblpokdaian] twierdin & inpast phetioreRetet dodprises 81 de  edge
conpri si ng arhetizghtiplaerdoupled ¢ e dideaerdbid lafd HR Velfeaf BAEL, ahd

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



| ongi tudi nal axis, and a straight portion that extends approximately
parallel with the central, longitudinal axis, and wherein the strai phEER 2005
portions are longer than the angled portions. 10. The head assenbly of
claim7, wherein the top nenber and the bottom nenber are each coupl ed
with the first and, second.side nenbers, fhe top.and bottom nbers each
havi ng respectiv Ehtﬁgllrfiaed§‘?°88dgl‘(aﬁ@gm&}%F’?‘P%ﬁ@%‘%‘ﬁeqtﬁée‘ieﬂ‘éﬁ?’i side, 12 -
7 FEB 2005 th‘ECIPE%ﬁ FrEdVEEN @des bei ng approxi mately parallel with the
central, longitudinal axis. 11. The head assenbly of claim?7, wherein the
top menmber and t heAtbdpreiporEerbesing eouplesvith amupstreament lof theerail ifeeder and
second si de nawteeang condpeisingp and bottom nenbers each having respective
traffic side edges positioned on the traffic side, the traffic side edges

bei ng appr oxi mat el tgp fahd Bttoth iternibess foirhinlg adodplimObdtivedh @b rdilReddrahlitel €eder
chute. 12. Thadh@ashpagsdathl y of claim 7, wherein the inpact plate is

positioned such that a vertical axis of the inpact plate is horizontally
of fset fromthe ceg , ' ' ' f I I chute. 13.
The head asseljgp%iy f?)e{rﬁi leC(L'%rL?dﬁpI{%glhﬁ%L Eﬁ@ e?%%éé@ Pﬁgﬁ ﬁ‘?é%atﬁ g&ﬁ]‘g?{w&ﬁpri ses
a connecting, (% e cou%g}g S WS Rropth royghL N Tmpacs portion dPHBE 21 5t si de
menber, the g@ﬁ%‘g}:ti ng plate providing an axis of force transm ssion for

t he head assenbly, wherein the axis of force transnmssion is offset from
a central | ongitudh®Hrstgigenegmber pejag pasitiongsadinsent the traffivisiderns se keadendl y

of claim7, viseaneblyandinciudinga cyyed pation that erdendsanwayifsms the trafific sidons al
pl at e coupl edhe &irst member exterds dywaydeonatie reit feedel chytdyaydnd t he verti cal
brace in a direction away fromthe roadway, the horizontal plate
configured to enghageecand side a@mber Beipp poditiGsitoppbsiteltRe G didd df the

i nstall ati on, hed#hisebly & tkinsih@ing ot 2-verthtal hiaschasS@sHk Yeralfy ai M 7,
wherei n the |gesqidicila2tSthe tehtea! BRGHIdal a8 Vf 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



I ncludes a long dinension that is disposed vertically, and a short

di mension that is disposed horizontally, the |ong di nension being=7 FEB 2005
substantially longer than the short dinmension and the inpact plate
extendi ng substantially above and substantially below the rail feﬁder
chute. 16. Th assenbl y .of claim wherei n respective straight
portions of tﬁgrﬁgl rcs?a%?fg%s ég%ﬁ@’rgf‘@@@%ﬁﬁr@{@ W@ﬁ’ﬁﬁﬁ?t&!i lﬁgglg}dg,na? .
equi di st ant o¥8¥ a |l ength of the throat. 17. A guardrail extruder term nal
conprising: a rail feeder chute associated with a downstreamend of the
guardrai | dt Fedegad assembly.f clainhd wher¢in thectdp menther end thefbiogomenerhberr ecei ve
a rail menberare kathedowpledrvdthathe ffings and sqpond side neensbess, dteatdp whd Botegin UpSt r eam
end of the guaeniberisleachdiavimbemespectivarirafaic sideleagdsipaitionedon iRraEReIAlged to the

upstream end tht uaffec side ¢dgeebelag appiukitnatdd AuSOWRA ki Gt siddpdriiBR6E thi! at e
posi ti oned t orafldegicpatepen ng traffic;, a first side nenber coupled to the

| npact plate; 13 7 FEB 2005 a second si de nenber coupl edhto.the irrpiacz
: | L . .the i t ate
Bnd the T Aot NG s QRER bt fih PG G BloaH gk ORI SRR L o
. vertic ‘3*1% &'imph 14t {shorizotall se[f}& cent
provide an axj s 0T . Iorce tnlpaﬁf‘%él NZPOFAH R é FUPEIP R r uder
terminal , Mef’ﬁglﬁu(y%ga’élﬁlog hserail fGeg8r chites s i ssion is not al i Igned with a
central longitudinal axis of the guardrail extruder termnal; a squeezing
t hroat havi g Fhéfﬂ“’é‘ i 13ty O ‘éfrﬂal&hlg&heﬁm tedmpactortignefyrthercommsises a pl at e
and the rail Gospersing@haie eoupledbesyerncthe imgpachplatet anddherfitst bile mepbet,itbn of t he
first side netobaectingplattprovatingan siislef fosretemsmissiondomntht head ass@hblyj de
menber i ncl udebereinrthe xibeffdircegramomission iexffen tonga cdneblfgitkina tkis @f t he
squeezi ng t hrthahealwdsembly) ng away from a roadway side of the guardrail
extruder term nal and configured to direct the rail nenber away
14. 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



fromthe roadway during an end-on collision; and wherein the second side

menber does not extend beyond the exit of the squeezing throat. 18.7 AEB 2005

guardrail extruder term nal conprising: a rail feeder chute associ ated

with a downstream end of the guardrail extruder termnal, the rail feeder

chute configure r i rajl er_therein;, and an inpact portion

associ at ed \gllm t hqgh&ﬁggf@e%%l%ﬁg%%?leﬁgaaHQP%?BF e’éﬁ‘?ruder ter m'hnal , thg

| npact portion cqupled to the upstreamend of the rail feeder chute an

Cgp npr i s!ong: an ?&%&EF”@?‘%‘E@%@‘%@GH&@CQ Getwger theriepactndate ped thedirst a first

si de menber cHdfpmembers therfarce tjgnemitiingmember positioned toi previde abexis obfpted t o

the inpact pltE@nsmisgin far thegvardraibexdmider temginate wheteircthe pkis @f berteveen t he

i npact pl at e teandmisson i§ notstligeediwithecbetral lorpitulinnlaxis 6fxhs gudrtitaily menber

positioned t cexpruder tehemiaal; axi s of force transm ssion for the guardrail

extruder termnal, wherein the axis of force transmission is not aligned

with a central beg@ckigdithabt M¥iry @ entrbhi® S KR Idcaiiieligh k& a@{?" . and

wherein the iyTR8Ghd BRIhil edbAEHER theRQIRIA ro%tfo%aﬁ’bﬁé?%ﬁfbio%t Ut om

plate both C%ﬁﬁ%&ﬁ%@%a&ﬂﬁ cHi@Eid@ng guond side ers, ‘the top and
c ra

, bottom pl ates ea aving a I C SI de edge positionedtofaceaff_
roadway, the traffic.side edge being approximtely flush with a traffic
side of the rai“i%e'feé'bﬁl&ﬁr i gpelﬁﬁerﬂgc'}u‘%élg r@h}%&“‘ﬁ@g POtign §XGRANE ext r uder
terninal congiYSRhipe exitof the saueeging thinat andaysving avew fram sroadwawpide obam end
of the guar drth¢ guardsailextraderiterming]and cenfigured to dirsethe raihmemberawaygur ed t o
recei ve a r aifromhgrepdwanyrisigran eadebn collision; and

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

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



an inpact portion associated with an upstreamend of the guardrail

extruder termnal, the inpact portion coupled to the upstreamend of the
"rail feeder chute and conprising: an inpact plate positioned to Lf‘al‘,eFEB 2005
oncom ng traffic; a first side nenber coupled to the inpact plate; a
second side rrenber coupl ed to the inpact plate; and a force transmtting

menber couphe Iate and the first side nenber, the
force tranggﬁgt%ﬁ tm ma]tc Jpris ‘1? vide an axis of force
transni ssion for t‘h’éal EI lé‘ftF a@??‘?@dé‘fltht% nsieam gRd pEthe guardgaibxi s of

force transm SR h&|%#&6‘ewmw@nélemefléqucetwgatr@nbmmber axis of the
guardrail ext thegy aﬂ@rm nal ; and wherein the inpact portion further
conprises a horizontal br ace coupled to the second side nenber and

ext endi ng sone di sdneimpact poptiort issocisted ot anivpetrene@ivl ofithe guatilfafiCt i on away
from a roadwesktrutibretetminlz thetimipactposticed waplet §o!the dipkPeLNERDSE AOFIPT eak a

support post ﬁeudrr@gutaaﬁ@bbmgmgﬂ 20. A guardrail extruder term nal,
conprising: a rail feeder ute associated with a downstream end of the

guardrail extruder teriﬂlﬁﬁ"a“rﬁmﬁgf’ﬁ llmequﬁg&re oﬁ@éﬁﬁ %‘i‘tféé gured to receive

a rail menber therein i O1 CASSOCE ‘Wi th an upstream
end of the guardrail r termna a ortion coupled to the
upstream end of the raqulrS?gg%an@ﬁﬁ?o&pggaong H‘\gf an i npact plate
positioned to face oncom ng traff| a first side nenber coupled to the
i npact plate and posi tibiEenbH %membmyleéut@@edmmmlgmr ai | extruder
termnal; a second side nenber coupled to the inpact plate and positioned
opposite the first si deforgsrttrmsimittingimember 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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F 7 FEB 2005 a top plate and a bottom plate both coupl ed between t%re

and second side nenbers, the top and bottom pl ates each having a szEB 2005
si de edge positioned to face a roadway, the traffic side edge being
approximately flush with a traffic side of the rail feeder chute. 21. The

uardrail extruder wherejn the t orti
tgurther conp asesa{ﬁgnatg%qg{m%q?gae%%h c!le({) tnE‘éS% é?ﬁongl ate and
the first side Wg &ﬁ@g}%wg ? S\?l sigr edge ROsyonedy ce
transmission P ?cetanr@ad 0 thfr tegtfic gide edge elt‘&?l?ﬁf%lmat% B with péraffid s of
force transn 4% ofthe wilfeedeschyteom a  central | ongi tudi nal axis of the
guardrail extruder termnal. 22. The guardrail extruder term nal of claim
20, wher ei AltHee guapdreil extouder tmminal bhelaim 2@ vltereir the impachppetzdmnfarthér oat

havi ng an enteomrisesmcomecting platecoapledibdeicwpe iinpect pla®asd thefidt@idnd t he
rail feeder chermber, the@onspctRZ g providalg MnQixiest fBite AraRQhisiion f&fthe t he first
si de nmenber anfrdrhi eHOERP brifi Wﬂéi’giﬁthe Mﬁﬁbfée%ﬁ%e s§idh is5 tﬁgﬂtb

i ncludes a raiehirhas 1%1&@5%1&8&%@}1 tru &ytg exit or 1 :
squeezi ng throat and” curvi ng avvay romthe roa vvay SI de of the guardrail

extruder tg ed l.rect the.r fromthe
r oadway dur | Z‘é %l 8’8%1‘3 %ofcj &yhsrein ﬁ’r‘?ém?é@dt?&‘%\,% befermber
does not exte 613 nd the eX| L of the squeezing throat. 23. The
guardrai | extruder %%‘F‘?ﬁ"h‘r’a‘i rosyt haying an emjrangp andsamexitlecated betveenithe chut e
further conprpagplatgandtheirpil faederhuten thesapeszingthioahfdrmed byg popivarofand
| ower edge pdhe fiess side membfes and the seeondisileangghteer; and a rounded member
coupl ed to each edge portion. 24. The guardrail extruder termnal of claim
20, wherein the i mpisréinples fitsosidé mietriber 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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conprises a top plate and a bottom plate both coupl ed between the first
and second side nenbers, the top and bottom pl ates each having a t& z?f FEB 2005
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
guardr ai | extrudgcé tean of cJaim 20, wherein the inpact portion
further stanqg Sﬁ?"‘lﬁ’r eI 1B @ dIsCHMeaveay, agpyvayenber

and ext endi ng"§ Onz"PtEIiI’EE?CQGGEﬁ&‘E%tocﬂ%@M treakrg suppos pessidrisg de nenber in
a direction aﬁﬁél}sl‘?l‘r om a roadway, the horizontal brace configured to
engage and break a support post during a collision. 26. The guardrail
extruder t @6Thecguacdrait bxtiude? Grmintabofdlaint 26 whepds thefihphet plate ¥everticdtly! ¥

el ongat ed. 27elongaesdguardrai|l extruder term nal of claim 20, wherein the
first side nenber has a substantially S-shape. 17

27. The guardrail extruder terminal of claim 20, wherein the first side member has a
substantially S-shape.
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