PLASTI C SCREW ANCHOR FOR SECURI NG A RAIL TO A RAILROAD TI E

The invention relates to a plastic screw anchor for securing a rai

to arailroad tie, in particular a concrete tie, conprising a
generally cylindrical body that has an upper crown with i medi ately

t hereunder a shank part and thereunder an external thread all ow ng

t he anchor to be unscrewed fromor screwed into the railroad tie, and
is formed bel ow the shank part with an internal thread for receiving
a3pasb sBNeW3/640,369 In current railroadTraasks eGbyWezell bl4i 58
| oads, the rails are laid exclusively on concrete ties and secured by
rail fastening systens that are conposed of clanping elenents (spring
clips), rail guide elenents (angled guide plates), and a screw anchor
conbi nat i oreLzs T @ STGREW GINSHORNFOB SECURINGSERAIRAILtT® A yRrel IFeay it
above, such as that disclosed in EP 0 785 308 El. The plastic anchor
is produced by injection nolding froma high-quality plastic such as
pol ypropyl ene, pghyamdént Qn RUMULS ik 4 e,laaeabcgbﬁéwHBEémr for
The screw anchor conbi nation constitutes a critical conponent since
it nussegnrihg aneahhinth ot cmmiguwd tilke Hinglpagtiguhsrod comczere nyle,

clip (|nclud|n even the j tro uctjan af oscil forces in the

case ofRPEAPYIE| 4c9PR°% Al PO sheFaReR B8, Nert, hEm
into thecnr @ﬁﬁéaﬁﬁedwom;ﬂ@dﬁr theHdnk parkhandeahbestin®essih! &ternal
way. In this regard, 1t is primarily increased peak stresses that

pr oduc&hzeadkal awing bhemanahon He heavnsssewedi fromeotesereed oints the
the Coggi galil glgveén&h:.e chﬁQné[frbrg ow Jth 3 ﬁgg]F_Ré t. Wl%]ﬁ an :.nt;rg&al
sol uti ons areée use I‘aCtI ce, nama Y, | SC 5

above- epkeasanced ﬁubéreﬁﬁgcu1ranSQkﬁmwanchor conblnatlon first of all
that is conposed of a round-thread rail screw and a plastic anchor

havi ng a correspBﬂd??EF?%ﬁéﬁ%kﬂrQQQeiiquﬁ'SPBGﬁ&ttHPeEHQECF%Q%S'I?Pe
the | ougs1£egkom oa! Sechiplivebfiich kMR RIARLES S6BCHLEREDA DA £
shape t EIS mat ched to the eb?ernal thread o e ra??ﬂscreﬁf the
shape Eastaglngseﬁ$tem$ythéma&xﬂn;omgdsddnofknésmpmnba91émestsedbpxnng
t hat the ouES|de di anpter of the anchor js at. least 1,05 tines, and

at mosCliP9) i FRdl gwids Risrenhs 5% FHESAREAEPS) 6 02 PR | DTETY

regi onaabnbhecBayn B SHESs It S1AUNARE- KX @LARE bRERGIuEEadcE atllle type
screw. The thickness further reduced thereby is intended to enable

t he bodysculbaerQQﬂeth%ugmr&ﬁwﬂhdaad}ﬂﬂmOMEwahheGPsR|ﬁ85N®@%hBhg tThﬁ

| ower zg ﬁn of t e _bpdy to.the &9unded %5terna hreg of tF e
screw P %‘énﬁ%‘d TH BT REMUGIR B SR IGCROR PRIRFOTERE #h 1192\n%‘Ff’o]r1 Y
wal | vwpeasthe SGERVaE SpSTYEMEshlIdhe apdagHpaAbRy Virt Bodyshar pn pdged

t hr ead. However, the thin-walled construction of the

pl ast i Paghépvtan| HBRB- f orces to be transferred directly fromthe rai
screw to the congret o ADALIS, Sfdfllna il ePACLEE L AL gl £5ULES: L
extrene peak stresses In tHe concrete 1 n response 0 I'mpact’s or Shear

f or cescbipanaher sflcé r Dbt tomithevier! Hahdoughomhedaae! the high
fastening system). In addition, unscrewing this %ﬁpe of thin-walled

pl ast i EEAAEABr OhhBRE JERERA G5B oSADMEHSAN FVRP: KR8 FRFERREGLLPMRE
th
cnabl o orE ot be et Soed | oo The Moot SLETEN: Eaa {er SLf o mher {hd™et

danagedlancbnanbmmﬂnsheeﬂ&xbes/hﬁuqtﬂhﬁ'pnadmabssadlnotheMalbf the tle
thlckness however , Eroduc S, a Si nlflcant - 8455TR1
the gentlest possible wa In this regar ;, i1t is primarily
increased peak stresses that produce cracks in the concrete that

can result in the destruction of the concrete tie over the long

term.
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weakeni ng of the plastic anchor, with the result that replacing it
cannot provide lasting reliability. A second screw
anchor conbination is conposed of a commercially available rail screw
with sharp thread and a plastic anchor with an internal thread
exclusively for sharp-thread screws. Although the plastic anchors
used here are thicker-walled, screwing in the rail screw still
requires special care to engage the screwthread in the thread of the
aB6KGF. SN LB7E€4@o¥E% not happen, the rail screfreanleuet aWERN T AkeHRP8
into the plastic anchor next to the existing sharp screw hread, and
this results in significantly weakening the plastic anchor and inits
destruction over the long term The object of this
invention is theT®¢0$@iutiqn&xaneaﬁqddaﬁmipractémeannhmelpf dhedhoised
type that gned .di sadvant ages

oes. not a e the i
barCi cURaFhST o Phhr DOt L E P AtiS o8 SEFBRaRR P OB L ST Likan
as uni gQegti SEroducthan of dMERddF Bhechin@ - tAkBRECEa 8ESEARY A a
repl aceability, reduction in the risk crack formation, and is
f urt hephastigearalét i hgving seorresponding mthrsaéb}:bcead sfor hrewett
accord the inve by, an apn rQach e th .
formedk:vm‘(%e‘?l 7 r?m nsn%rhce)tr}fentleorwr?a 3‘(‘a°z§1doﬁt%?1l aiﬁ |8 éﬁ?‘yp%?%‘f% %ansgtlc

ri dge gbatweXh€E€nds s da Shdpad umgulw Imatahelie8st tReObREe PRl Hrddte of
shank Eart This ridge, mhlch can be approximately 15 mnmlong for a
h

| engt htBe ¥ARL SABHRY paFRe rltans IRy aso 55 520 LA L¥ oRBAhaR™e €61+ ct s
the enELXc ﬂésg rgﬁétsfée zéHKL 'Eﬁgte% %h%UE heSEEQMé Qragf the anchor
precentere |rmed atel ore ItS Screwt rea enters the internal

threadlsfathbeaﬂthbrosT&mméﬁyraﬁd:ﬁhammsaf1Lhetﬁmdge th&eihdbde diameter

following furns of the - 3 -30455TR1  thread_ supports the rail screw
so it EAnkBE 2BRAY. FNE AT F BT ERE PRIV HBREFRES ke (FRundpd

of thecapehpLi dheeddsks o LAMRENGY.NE TARCRAL RYeEIPERPERLY PLaGLY
or starting the rail screwis prevented especially in cases where

shar p- theealdy sis elwst emdedistay . eriﬁbé.esnihgabmiw tensporpundgerharsceewterle a

2 She BRAB SR 26T SV Sy e IRl ShotBH! dePBREBIS S, ene
rounded external thread of the rail screw is intended to prevent
the risk of cutting into the thin anchor wall when the screw is
screwed in, as compared with a sharp-edged thread.

However, the thin-walled construction of the plastic
anchor allows forces to be transferred dirxectly from the rail screw
to the concrete, and this effect, in particular, results in extreme
peak stresses in the concrete in response to impacts or shear
forces (transferred from the train wheel through the rail to the
fastening system). In addition, unscrewing this type of
thin-walled plastic anchor when damaged is possible only with
difficulty since the replacement anchor must be of smaller outside
dimensions to enable it to be screwed into the "concrete thread®
(created when the damaged anchor is unscrewed). A further

reduction in the wall thickness, however, produces a significant
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The plastic anchor according to the invention is thus Suitable for
sharp-thread rail screws and for round-thread rail screws. Gven the
fact that screws are unavoi dably sw tched during track construction,
because track-construction conpanies and railroad conpani es often

keep many thousands of these two screw types in stock, the anchor
cannot be danmaged and assenbly can be effected w thout nodification.

An advant ageous proposal of the invention provides that the |eading

f BR4RS oFNt Rd/FAPeBRl thread of the anchor inTrhosdecrew WA2et1/bH7568
direction and the anchor's trailing flanks have different helix

angles and transition into each other wwth different radii where they
nmerge. This enables a thread geonetry to be optimzed in order to

recei veerkehisgr efistiet blast herarchagunaovicth &hshaepullbhr ehdt aedlavidg it
the sane fatigue strepgth and bracing . force. The helix angles that

or odUcEERPE BBOTRRS ol RORLAD =E R ey and trai ling f1anke can be
70E or 45E respect AVgbt¥on@nsbidie ddcty ldcibind@libnCal PEmdofBHO0EE la S
nm In a preferred enbodi mnent of the invention, the

shank pemmersipildyi dealinble arpidk tsoaen widhewharpaghrgaflsand a plastic
screw hr which is,in addjtion to the external thread alJyead
presen??gﬁgr-wﬁ£ﬁ3625§q€ﬁ;n%#cﬁﬁﬁﬁ?’ ﬁééaﬁﬁ%v LthﬁrpfgggﬁfLéf%%X screws.
anchor anewsugRdthbepBPst D - aldpat nidGe Hial adef theskbbhewsTl ey,
insertion geonetry for precentering, ensures B and nunerous tests

have c8RFPWABE LRI §h® ¥Rkt EReYBaYiEd: i(FMdeSoAPRSiplevane cbio evmgrIs
reSpongget Qcéhﬁphﬂﬁé‘”l%ytﬁé‘%ﬁéa@ Jdr@ﬁee!&h'&glowq% tARd &Q%‘ angihor
retains the ability to be unscrewed. Thi's i S because despite he

r egul ahappespethéytrail 266r &dm catnldigs a aegh thrieadmiacoute 9PDas0id Hhor
Nm frequently occur n fractice due to_i nproperly adjusted.screw

i nsert SﬁtHEEhFHEse§ﬁ%B PHaAPIR HFANHTEAL s Breh ERES HRFRIES al® t he
anchor sGEQWR i banP | $8a08 1 AEVAN dihe e BLaCh ol ahBe 1 A0DEE ei€s i iSotion
a fewtenths of a mllineter. If preferably the turns of
t he exbwemakhecienghterm. of the plastic screw anchor are
saw-t oot h-shaped,, wi th.a shallqw angle sl.oping inoward fromthe thread
crests in the scFaW PRIEFYi® *%@%W' t %%tﬁ 3ﬁeg85ﬁtF8af¥§a§?i%d

pitch a1Ba¥iBdscten SXSHPE of Ahd NHIWAlYR andkeasb=186c angdva phd ch
of approximately 12.5 mm this distributes the stress and thus

prevenmengignafl disgfgantager awhdihate tine paghdcebprpr &seimprgvedielin
ties from breaki open_Jin t |.ongi tudi nal direction of the steel.

el nf oF SEREnPE 1hPsSPErREiotE ARt BT R bRl 1RERShEtion of
spr eadigbgcefl intd BheSthd) @Emplnssiddsembly atdi keplackhbi$iPPsStdde-tibn
achieve a steep angle for the ;railigﬁ_upper flanks of the external
thread1PWhBR B1pkI FEREE FOFRR-iBhedihils EVFESEImPRE YAERDELISCY ni use.
supported only ingpp; SNQLLed €Y OLAf; 2y %J&E:%%%'ﬁgn BUE?e i 1 88€ion by an
portion of the support region, i.e. the upper fTanks Gf the externa

t hr eadappsocthhiswhade thé¢ hslaarst gertangd €ormed where it joins the internal

thread with an inwardly projecting ridge that extends as a spiral
angularly at least around part of the shank part. This ridge,
which can be approximately 15 mm long for a length of the shank
part measuring about 40 mm, somewhat restricts the entry for a rail
screw, and enables the rail screw to be precentered immediately
before its screwthread enters the internal thread of the anchor.

The spiral shape of the ridge like the following turns of the
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- 5 -30455TR1 I n an advant ageous enbodi ment of the
invention, the body is of large thickness with a ratio between the
m nor dianeter of the internal thread and the external thread that is
# 0.67, where preferably the mnor dianeter is 15 to 20 mm and t he
outside dianmeter is 30 to 35 mm The thickness of the anchor wall
that is significantly |arger when conpared to the anchors that are
typically used in the railroad industry allows for |arge
f 810685t r aNsiBYe#ng36%rfaces and results in red@canglt heEsSWP283EL45147568
within the entire rail fastening system Mnor dianeters of 17 to 18
mm and outside dianeters of 31 to 32 mm have been found to be
especially well-suited; i.e. the remaining wall thickness in this
enbodi rhrtadangpsobes welesn ABikrngbrkw M@ it cannot to chfh &uséberate new
advantaﬂeoua enbodi ments of the invention, the internal thread has_ a
t

di f f er ERESPAL BRXENEA Hhe inrerpbithured o toer afchghd i Thepfidhatty
provi degmw?iﬁgaehé e2SthOP &by Ufrkpa) Wiohekibiabrduthet $ngrone pid LD

the other furns. Providing a nonidentical pitéh, or at |east a change

i n thesprewhisef pravenpedrenpediwldad iof ceisesawbleoe, shhkpwshread screws

i ntroduction the majn force to be goncentrated in the | ower region
g éﬁ%ead

f
of theaﬁﬁcﬁﬁ?.g'Th © CONT I IR D R0 e 2ERE S YRE7Si  uBRT TR

the copekeiwechts andew eghessd !l Raridis kiRl aC haeksEoEEBET 08vERsd NBurning
regi on of the anchor crown. I n one proposal of the

i nvent RBA, reatavyingl the errjth Frewe anchor fromthe crown to the
opposite end ne e 5.to 14Q These.are ica
aphl réi[.@%ﬁ%%é‘aﬁ&g%l‘gti accor%:.ngmto. ?.Exlenlﬂﬁen;.}./gn 15 tl-tnhse

comerci al di mensi o € approach w € stope of

i nvent santaslendsrt Sieappcitrehe wadid tdtireweoamdr Eoel kyuhiiptEdéadi Z£1150
as to displace the - 6 -30455TR1 introduction of force into a .
noncr i BFESYSr egPdVeBf B ef3n rhatte sqrews are unavoidahiyheyipehed rdwging

enbodi FROLObohBErh VLS | Gk dY R %c@acg,aeeg%him%smgaﬁb&s anedior

crown is tapered 1n the screw insertion direction. I'S” approxi nmately
8E t apeaidfotliccampimies rafiren kegpaany thoakhedti v€ theset tneo asumlaw
IS positioned szﬁg%anchor hagl der in the nold when the concrete tie

i s pouF&€8SsThits PR ABh SRR Per ABPEIEGnBREt BRSSP L SRS

(1 aitapeehcieamyPensts atddori i ddhe anchor. A sealing effect is thus
achi eved. Wen the anchor is then permanently screwed into the tie,

t he outer edge oknt#ad@vanttsgrowt amergfsathefatbroipvehtthnigrovides that

tnjectign-olded TEPMAD & A8ld GRSy AGLS o KB 2L 8RLE N, 1D
screw insertion direction and the anchor's trailing flanks have
different helix angles and transition into each other with
different radii where they merge. This enables a thread geometry
to be optimized in order to receive rail screws with either a round
or a sharp thread, and with the same fatigue strength and bracing
force. The helix angles that produce this optimization for the
leading and trailing flanks can be 70E or 45E respectively, and the
transition radii can be 1 mm or 1.5 mm.

In a preferred embodiment of the invention, the shank

part is provided with an external screwthread. This screwthread,

which is in addition to the external thread already present, is

- 4 - 30455TR1



Addi tional features and details of the invention are revealed in the
clainms and the foll ow ng description of enbodi nents of the invention

that are shown in the draw ng. Therein: FIG 1 is atop
view of part of a track system showing the attachnment of a rail to a
concrete tie; FIG 2 is a section along line Il-11 in FIG 1,

FIG 3 is a perspective view partly in |ongitudinal section through a
conventional rail screwwith a sharp thread that is screwed into a
pRA$BFc 8¥rdW ehehdfdfor a sharp thread as fouldanslt hefpWd201hf147568
FIG 4 is a perspective view partly in |ongitudinal section through a
rail screwwth a round thread that is screwed into a plastic screw
anchor for a round thread as found in the prior art; - 7 -30455TRl

FI G 5prevadé@ngétw@kma3 wheale pateerof Ba ahi matherboedbwrnanadf the pl astic
screw anchor according. to the ipvention_ that has ,an optim zed

i nt er n§P1ER! eWERP AT HFTETIRF 14 e afs e SER o "FEF F1 SR r S8Rk 1 for

round gpdcahefryhgh Shaiied M €40F numerous tests hELE cénfbmédatms B
I ongi tudi nal section through the plastic screw anchor of FIG
that any extraction motion is prevented even in response to

significantly increased tightening torque, and the anchor retains
the ability to be unscrewed. Thig is because despite the
regulation specifying 250 HNm, values ranging from around 900 to
1000 Nm frequently occur in practice due to improperly adjusted
screw insertion machines such that the shank part stretches upward
and the anchor crown is pulled out bevond the surface of the
concrete tie by a few tenths of a millimeter.

If preferably the turns of the external screwthread of
the plastic screw anchor are saw-tooth-shaped, with a shallow angle
gloping inward from the thread crests in the screw insertion

direction and with an identically sized pitch « having, for

example, an inclination angle of 18E and a pitch of approximately
12.5 mm, this distributes the stress and thus prevents radial
cracks in the concrete tie, thereby preventing the ties from
breaking open in the longitudinal direction of the steel
reinforcement. This is because the saw-tooth shape keeps the
spreading effect as small as possible., In addition, it is possible
to achieve a steep angle for the trailing upper flanks of the
external thread. When a pull-out force comes into effect, the
anchor is thus supported only in a short region of the thread
contour. A large portion of the support region, i.e. the uppex

flanks of the external thread, is thus made with a steep angle.
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FIG 7 is an enlarged detail of the front end region of the anchor
identified in FIG 6 by a dot-dash circle; FIG 8is a
| ongi tudi nal view of anot her enbodi nent of a plastic screw anchor
according to the invention to be used for rail screws with both round
and sharp threads; FIG 9 is a longitudinal perspective
view of the plastic screw anchor of FIG 8; FIG 10 is a section

cligel 95 Y D05, © IS Lhgkdad SR ACHTE S5

uppeir“fegron of the anchor indicated by a
FIG 10; and FIG 12 is an enlarged view of the front
regi on of the anchor indicated by a dot-dash circle in FIG 10.

FIGS. 1 and 2 show a prior-art rail att nent systemin which

stock rail 2 |ai g“ o 2 LR 1 ee“%’ d?‘"?é’t?uf’éd&‘ﬁ bF&EEthSp&?lgbc’dY
clips 3saBd byrgai tnseke¥Ss vitrala RASS d Heeu@lnaggkedi guidg; phates ot
and are screwed into plastic screw anchors 6 set in the concrete tie

1 whi | ¢hpadstagnahrchgdad I“mctemeere:ttmqmlofthtrleadsphaﬁglsl #p&. 87, where
Ei t her shargathread rajl screws 4a (see FIG round-t hread rail

scr ewsPABTRERRLY| Bhe /)100% Hanetrd d5ilth t\%nz@hmE‘OF‘ngbBﬁd?‘l’@?’yde
mat chegjghatlrt DEeqd Pbass ifm SCrow aEane 82 0ESe8e afcndf 421 hat is

significantly larger when compared to the anchors that are
typically used in the railroad industry allows for large
force-transmitting surfaces and results in reducing the stresses
within the entire rail fastening system. Minor diameters of 17 to
18 mm and outside diameters of 31 to 32 mm have been found to be
especially well-suited; i.e. the remaining wall thickness in this
embodiment ranges between 13 and 15 mm.

In further advantageous embodiments of the invention, the
internal thread has a different pitch than the thread of the rail
screw, and is optionally provided with at least one turn whose
pitch that differs from pitch the other turns. Providing a
nonidentical pitch, or at least a change in the pitch of the
internal thread of the anchor, allows introduction of the main
force to be concentrated in the lower region of the anchor. This
contributes to improving the load gituation for the concrete tie
and reduces the risk of crack formation in the region of the anchor
Crown.

In one proposal of the invention, the overall length of
the anchor from the crown to the opposite end measures at least 135
to 140 mm. These are typical commercial dimensions, although the
approach within the scope of the invention extends the anchor

beyond this commercially typical size so as to displace the
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FIG 3) or round-thread plastic screw anchors 6b are enpl oyed. The

pl astic screw anchors 6, or 6a, 6b, have an essentially cylindrical
body having an upper shank part 7, optionally with an anchor crown 8
(see FIG 4), and both a sawtooth-shaped external thread 9 and an
internal thread 10 in the extension thereof. I n both
enbodi nents of a plastic screw anchor 6 shown in FIGS. 5 through 7,

or 8 through 12, the body has very thick walls, thereby enabling this
b88¢560 BNadBy€4Pl§6%eformwithin the concret eTrpesl. FAWP201H/ 57568
the m nor dianeter Di of its internal thread 9 to the outside

di aneter Da of the body is # 0.67 (see FIG 12). The turns 9a of the
external thread 9 are sawtoot h-shaped, and have a shall ow fl ank
angl e i8tpbdabbionl8E Lotendiniy ianwemdrfitdeallheeghireadf ctivst soRdrete a
screwinsertion direction 11 (see arrows in FIG 5, and also 8 and

9), anf*fiave the sane pitch P of approximately 12.5 mmfor the

| eadi ng | ower flghkenésaerdFdsHed é%&%knt%‘f' QhEhQn{réﬁtibﬁ‘g%f@@fdes an
fl anks have a steeper angle. In both variants of

anchor appheashavkepeby themuphrmterpwpiisatapespddini the sGréwitinsdption
internal thread 10 such that fhe |nsg&§ di anet er of t he, shank part 7
under gB&E°§ +88uct ToHS | FPRTUMEI AV &° Lapest Qifc EP6f an?B?re%‘h‘ﬁ‘Pels 15
mm for ¢ pé@i‘&il{regﬁﬁ&’@{vé%ﬂgﬂ el Rrldi® &%ubbs&b%néaebf Pid aénéﬂcsige
is the equivalent of an insertion centering neans in fron

act ual hphtierndh the epelld Theen dille stnewetecigages andr965|thms then

aligns itself i on nal thread 1Q in su t he
Shar p. PRPESRCP obhe BT e Bhh o nsirite SahcgeNaFaF o (LA Edee) ' Hom
| n addpbhebrheih§eiRed | vh ath &IEW i3 SN QQQEEEFYSt@h@éeaEHEeved
faulty insertion of sharp-thread rail screws, plastic screw- 9

- 30455%Ren  the harsher fig t themmernamentdpt |smrzeefedr idge teenkiei ethd gruter

their ternal _threa 10 Fach he Ie |ng s.in the SCI ew
|nsert|§ﬁed|?ec Ton 11 has a eq{xﬁhng e %ppro%?n%?%? Eiopmolded

whi | e Ebemr eﬁpemakuﬁctrﬁﬂtérm f lagdes 1Haee aaslaanmgamgbe a of
approxi mately 45E (see FIGS. 7 and 12). At the locations of the
thread turns of & 1F¥R¥#¥mﬁe%qﬂﬁﬁﬁjaﬂﬂ-Wﬁ@ﬁélﬁhéflEaﬁlhﬁv%ﬁﬁlqﬁaﬁ#ﬁng

{'_Zf‘kar}&@gi!a&' gﬂ £}§é @%g&%ﬂfrth‘@ 19 ﬁreﬁ sE?@bt i t reé;%bosdments

nm an is al so own i oF
crest sofbthé fheetticms Gminfatdeshextrerimalthiehdeadiflg. wwTheraie:

concentric and have a sawt oot h-shape,_ are praovided with different
transition radiiFES- ( +ﬁ0aéﬁﬂp|§ of part of a track system showing

the attachment of a rail to a concrete tie;

FIG. 2 is a section along line II-II in FIG. 1;

FIG. 3 is a perspective view partly in longitudinal
section through a conventional rail screw with a sharp thread that
is screwed into a plastic screw anchor for a sharp thread as found
in the prior art;

FIG. 4 is a perspective view partly in loangitudinal
section through a rail screw with a round thread that is screwed
into a plastic screw anchor for a round thread as found in the

prior art;
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The use of plastic screw anchor 6 of FIGS. 8 through 12 differs from
that of FIGS. 5 through 7 in that the shank part 7 is also provided
with a thread-like outer profile 14 with a large pitch P of around
12.5 mm and the anchor crown 8 is at an angle 15 of around 8E (see
FIG 11) in the screw insertion direction 11. List of reference
nunerals 1 concrete tie 2 stock rail 3 spring clip 4 rail screw 4a

sharp-thread _rail screw 4b round-thread rail screw
30455 SN 13/640,369 Transl. of WO2011/147568

FIG. 5 ig a longitudinal side view of a first embodiment
of a plastic screw anchor according to the invention that has an
optimized internal screwthread geometry to be used both for rail
screws with round and alsc with sharp threads;

FIG. 6 shows a longitudinal section through the plastic
screw anchor of FIG. 5;

FIG. 7 is an enlarged detail of the front end region of
the anchor identified in FIG. 6 by a dot-dash circle;

FIG. 8 is a longitudinal view of another embodiment of a
plastic screw anchor according to the invention to be used for rail
screws with both round and sharp threads;

FIG. 9 is a longitudinal perspective view of the plastic
screw anchor of FIG. 8;

FIG. 10 is a section along line X-X of FIG. 8;

FIG. 11 is an enlarged detail of the upper region of the
anchor indicated by a dot-dash circle in FIG. 10; and

FIG. 12 is an enlarged view of the front region of the
anchor indicated by a dot-dash circle in FIG. 10.

FIGS. 1 and 2 show a prior-art rail attachment system in
which a stock rail 2 laid on a concrete tie 1 is secured in place
by spring clips 3 and by rail screws 4 that pass through angled
guide plates 5 and are screwed into plastic screw anchors 6 set in
the concrete tie 1 while passing through the center loops of the
spring clips 3.

Either sharp-thread rail screws 4a (see FIG. 3) or round-
thread rail screws 4b (see FIG. 4) are used here with which

correspondingly matched sharp-thread plastic screw anchors 6a (see
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5 angl ed guide plate 6 plastic screw anchor - 10 - 30455TR1 6a
shar p-thread plastic screw anchor 6b round-thread plastic screw
anchor 7 shank part 8 anchor crown

30455 SN 13/640,369 Transl. of W02011/147568

FIG. 3) or round-thread plastic screw anchors 6b are employed. The
plastiec screw anchors 6, or 6a, 6b, have an essentially cylindrical
body having an upper shank part 7, optionally with an anchor crown
8 (see FIG. 4), and both a saw-tooth-shaped external thread 9 and
an internal thread 10 in the extension thereof.

In both embodiments of a plastic screw anchor 6 shown in
FIGS. 5 through 7, or 8 through 12, the body has wvery thick walls,
thereby enabling this body to plastically deform within the

concrete tie 1. The ratio of the minor diameter Di of its internal

thread 9 to the outside diameter Da of the body is # 0.67 (see FIG.

12). The turns 9a of the external thread 9 are saw-tooth-shaped,

and have a shallow flank angle 12 of about 18E extending inward
from the thread crests 9b in a screw-insertion direction 11 (see
arrows in FIG. 5, and also 8 and 9), and have the same pitch P of
approximately 12.5 mm for the leading lower flanks (see FIGS. 7 and
12), while the trailing upper flanks have a steeper angle.

In both variants of the anchox, the shank part 7 merges
at a spiral-shaped ridge 13 into the internal thread 10 such that
the inside diameter of the shank part 7 undergoes a reduction in
diameter over a distance of, for example, 15 mm for a shank length
of 40 mm, with the result that the spiral ridge is the equivalent
of an insertion centering means in front of the actual intermnal
thread. The rail screw 4 engages and positions or aligns itself in
front of internal thread 10 in such a way that the sharp-thread
rail screw 4a cannot cut its own separate thread.

In addition to the optimized screw insertion geometry to

prevent faulty insertion of sharp-thread rail screws, plastic screw
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9 external thread 9a thread turn 9b thread crest 10 internal thread
11 screw insertion direction 12 inclination angle 13 spiral ridge 14
thread-1i ke outer profile 15 taper angle
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anchors 6 furthermore have optimized ridge geometries for their

internal thread 10. Each of the leading flanks in the screw
insertion direction 11 has a helix angle 8 of approximately 70E,
while the respective trailing flanks have a helix angle « of

approximately 45E (see FIGS. 7 and 12). At the locations of the
thread turns of the internal thread 10 where the leading and
trailing flanks transition into each other with different radii R1
or R1.5, i.e. by 1 mm and 1.5 mm. As is also shown in FIG. 7, the
thread crests Sb of the turns 9a of the external thread 9, which
are concentric and have a saw-tooth-shape, are provided with
different transition radii R2 (2 mm) and R1 (1 mm).

The use of plastic screw anchor 6 of FIGS. 8 through 12
differs from that of FIGS. 5 through 7 in that the shank part 7 is
also provided with a thread-like outer profile 14 with a large

pitch P of around 12.5 mm, and the anchor crown 8 is at an angle 15

of around 8E (see FIG. 11) in the screw insertion direction 11.

List of reference numerals
1 concrete tie

2 stock rail

3 spring clip

4 rail screw

4a sharp-thread rail screw
4b round-thread rail screw
5 angled guide plate

6 plastic screw anchor
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DI mnor dianeter of the internal thread Da outside dianeter of the
body P pitch RL rounding radius RL.5 rounding radius R2 roundi ng
radius a helix angle (trailing flank) O helix angle (leading flank)
Cl ai s
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6a sharp-thread plastic screw anchor
6b round-thread plastic screw anchor
7 shank part

8 anchor crown

9 external thread

9a thread turn

9b thread crest

10 intermnal thread

11 screw insertion direction

12 inclination angle

13 spiral ridge

14 thread-like outer profile

15 taper angle

Di minor diameter of the internal thread
Da outside diameter of the body

P pitch

Rl rounding radius

R1.5 rounding radius

R2 rounding radius

¢ helix angle (trailing flank)

8 helix angle (leading flank)
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1. Aplastic screw anchor (6) for securing a rail (2) to a railroad
tie, in particular a concrete tie, conprising a generally cylindrical
body that has an upper crown (8) with i medi ately thereunder a shank
part (7) and thereunder an external thread (9) allow ng the anchor to
be unscrewed fromor screwed into the railroad tie (1), and is fornmed
bel ow t he shank part (7) with an internal thread (10) for receiving a
rail screw (4; 4a, 4b), characterized in that the shank part (7) is

f 3058 WRUr @37V64PoBM8 the internal thread (10) TwanslancEnWaedly/147568
projecting ridge (13) that extends as a spiral angularly at | east
around part of the shank part (7). 2. The plastic screw
anchor according to claiml, characterized in that |eading and

traili edafimanks of the internal thread (10) of the plastic anchor (6)
in the screwinsertion direction (11) each have a different helix
angle ((3, a) and transition into each other with different radi

(R1, R1.5) whereithey PRi&€ic screw anchor QG)TE%rpkééthnécéeﬁéﬁfcgﬁf to
according to clainms 1 or 2, characterized in that the shank part (7)
is prowi dgadlwped bheexierpritiwrlam v ehorese tie, comprising. aThe

pl asti [ anchor _accorgdi.ng.tq.one.of clainms 1 throug _

char ac 8§§§§gl¥ng¥ﬁja?&’fh%afubr Ny ?rE}“aa)q: §PS RE é‘?P&FnﬁFo‘fmlgs?ﬁﬁ%Tm

t hr ead it} A8k e SRV hOBE &R L s hAiay a5 @) | awdaegkee(Ader Sh@PéXCernal
innard fromthe thread crests (9b) in a screw insertion direction

(11), theepdadPhgalboeing |k AnRAThda e sasersreehfepy, orhecrewed into
traili u n hayvy n 4 | 8. . .
plastigggcgggﬁgééﬁo€§%cg%%H?ﬁ%ﬂ?ﬁggﬁgkggpcegfﬁétTetﬁ?%ﬂﬁhpﬁ?t F?F with
char acter inedrhalt tiatedde( bbdyEdrs mfced Viagga trhitksesewhawi ngap 41t 0
for the_m nor dianeter é[%ﬁ of the internal thread (10) to the

out si dEPBFAREREF 2EBaI™ ofRat iy shahk mars (dP adst EPTrer) wReke ekhpigins

bei ng ihet OngQrAM Whidgal NfoPUhid e anREeH Bgzjgétéﬂgtﬁiéée M 3)
6. The plastic screw anchor according to one of “clains 1" through 5,
char actbatzedteénds hat 2 hepiralerargulianlgacdt( l@pshasraupdt phrdi 6 £ etlont
fron1thﬁt Ef t he E?{ead of the rail screw (4; 4a, 4b).

shank part .

2. The plastic screw anchor according to claim 1,
characterized in that leading and trailing flanks of the internal
thread (10) of the plastic anchor (6) in the screw insertion
direction (11) each have a different helix angle (§, a) and
transition into each other with different radii (R1l, R1.5) where

they merge.
3. The plastic screw anchor according to claims 1 or 2,
characterized in that the shank part (7) is provided with an

external screwthread (14).

4. The plastic screw anchor according to one of c¢laims 1

through 3, characterized in that the turns (%9a) of the external
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7. The plastic screw anchor according to one of clainms 1 through 5,
characterized in that the internal thread (10) is provided wth at

| east one turn of a pitch that differs fromthe pitch of the
remai ni ng turns. 8. The plastic screw anchor according
to one of clainms 1 through 7, characterized in that its overal

| ength neasures at |east 135 to 140 mm - 13 -30455TR1

9. The plastic screw anchor according to one of clains 1 through 8,
cRARSEt eBNZ2Y/640tI@2 the anchor crown (8) is Faperdd ¢ WO2Lke(l47568
insertion direction (11). - 14 -30455TR1

thread (9) are saw-tooth-shaped, have a shallow angle (12) sloping
inward from the thread crests (9b) in a screw insertion direction
(11) , the leading lower flanks having the same pitch (P}, the

trailing upper flanks having a steeper angle.

5. The plastic screw anchor according toc one of claims 1
through 4, characterized in that the body is of a large thickness
having a ratio for the minor diameter (Pi) of the internal thread
(10) to the outside diameter {(Da) of # 0.67, the minoxr diameter
{Di) preferably being 15 to 20 mm, while the outside diameter (Da)

is 30 to 35 mm.

6. The plastic screw anchor according to one of claims 1
through 5, characterized in that the internal thread (10) has a
pitch different from that of the thread of the rail screw (4; 4a,
4b) .

7. The plastic screw anchor according to one of claims 1
through 5, characterized in that the internal thread (10) is
provided with at least one turn of a pitch that differs from the

pitch of the remaining turns.
8. The plastic screw anchor according to one of claims 1

through 7, characterized in that its overall length measures at

least 135 to 140 mm.
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9. The plastic gscrew anchor according to one of claims 1
through 8, characterized in that the anchor crown (8} is tapered in

a screw insertion direction (11).
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