
IlllllllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIII
US010625551B2

(12) United States Patent
Rnmpel et al.

(10) Patent No.: US 10s625s551 B2
(45) Date of Patent: Apr. 21, 2020

(54) ELASTIC CHASSIS LINK FOR A VEHICLE

(71) Applicant: SCILAEFI(I,ER Tl CHNOIA)(;IES
AG & CO. KG, Hcrzogmlaur mh (DE)

(5S) Field of ClassiTication Search
CPC ................ B60G 7/003; B60«i 2500/22; BGO«i

2500/104, B60G 220G/1116,

(Continued)

(72) Inventors'eter Rumpel, Werneck,'Schraudenbach
(DI 1): llartmut Krchmer, I lrlangen
(DE)

(73) Assignee SCIIAEIri(I,ER TE()IINOI.O('ll')S
A(l & CO. K(L I lerrogenaurach (l)it)

(
"

) Notice Subject to any disclaimer. the term of tlus
patent is extended or adjusted under 35
U S «154(b) by 45 days

(21) Appl. No: 15/740,505

(22) P('1 Iiiled,lun. 15, 21)16

(56)

At l
Ati

References Cited

U.S. PATENT DOCUMENTS

2,252,771 A S 1941 Katchei
),S96.90S A s 7 I')75 Peti ah

(Continued)

I 'Gal il(iN PA I I:N'I I )()«I )MI iN IS

1659097 A lli1997
19971G590 82 9il999

(Colltinueil)

I)60(i I 7s//S
iSSi/SO

(S6) PCT Noc PCT/DE2016/2002'74

1 371 (c)(1),
(2) l)ate Dcc. 2S, 21)17

(S7) PCT Pub. No.. WO2017/016553

P('1 Puh Date: Feb. 2, 21)17

(65) Priur Publication Data

iJS 201S/0194154 Al Jul. 12. 201S

(30) Foreign Application Priority Data

.Iul 30, 2015 (I)l:) 10 20i( 214 460

(51) Int. CL
/)6()C/ 77()(/ (2006 01)

(52) IJ.S. CL
('P« /IG()C/ 747(lt (2013 01): /JG()(/ 2202/442

(2011 01); 8(i(gi 22(14/4193 (2013.01),
(Continued)

OTHER PUBLICATIONS

Intcinational Search Report for International Apphcation Xo P('I 'E201Gi200274dated Oct 6, 2016

Primiiri Exiimiaer Drew J Brov,n

(74) .4(/orner, .(gelt(, or Firrli Brooks Kuslunan PC.

(57) ABSTRACT

An elastic chassis link for a vehicle is disclosed. The elastic
chassis link includes a sliding joint having first and second
sliding Joint rods. The joint rods are movable axially relative
to each other ul order to change thc ngidity ol'hc elastic
chassis link. The first sliding Joint rod is connected to a
piston that is arranged axmlly mid movable axuilly within a

piston space within second sliding loint rod 'I'he piston
divides thc piston space ulto two chmnbers that ulteract with
a dmnping element, such as fhiid, witlun each chamber
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ELASTIC CHASSIS LINK FOR A VEHICLE

CROSS-REFERENCE TO RELATED
APPI ICA'I'IONS

1'his application is the U S National Phase of PC1'/

DE2016/200274 filed Jun. I 5, 2016, which claims prionty to
DE 102016214460.7 filed Jul. 30, 201 6, Ihe entire disclo-
sures of whwh are incorporated by refermlcc herein.

111

TECHNICAL FIELD

llus dlsclosllfc fclB(cs Io Bu clastic chBssis huk lof
iehiclc, compnslng a sluing Ioult havmg a first and a
second sliding joint rod, wherein the two sliding joint rods
cml move axially in relation to one another in order to
modify the ngidity of the elastic chassis link.

BA('K(ig(JUNIJ
20

Rubber bearin s are normally used in the chassis of a
vehicle in the suspension for the connection between a
chassis link and the axle mount at one end. and between the
chassis lulk and thc whccl mouni at thc other cnd. Thc
design oi'hcsc rubber bcanngs ls always a compromise
betiveen rigid mbber bearings for a sporty, precise driving
performance, and soft rubber bearings for a comfortable
driving perfonnance. The rigidity of the chassis link cannot
be adjusted

From the prior art known in general, diff'erent rubber 10

beanngs are known lbr usc ul the chassis armi of a vehicle.
On one hand. purely mcchamcal rubber bcanngs Bre known,
having a defined rig(dity Moreover, hydrmdically dampened
rubber bearings having a fixed or variable rigidity are
knoivn. Iiurthernlore. mbber bearings with magnetorheo- 1(

logical fluids or magnetorheological elactomers are known,
lvherein the rigidity can be varied via a magnetic field.

By way ofexample, DE 696 22 141 T2 discloses a method
for Ihc production and use of a suspension buslung having
variable rigidity for controlling the relative movenlent 40

betiveen a chassis link in a motor vehicle and a frame
component of the motor vehicle. 1'he suspension bushing
has a variable ngidity. which is implemented in that a
magnetorheological elastomer or gel is embedded therein,
thc ngidity of which cau bc adpistcd m a variable miuulcr ss
over a broad range, this beulg by mmin of a variable
nlagnetic held. 1 he variable magnetic field is generatnl by
nleans of an electroniagnetic structure, ivhich is entirely
integrated in a suspension bushing structure as part of the
electromagnetic structure. 0

The object of various embodiments of the invention
dcscnbtxl herein ls Io crcatc ml elasuc chassis lmk for a
1 chicle, thc rigidity ol'hwh ls adiustablc

SUMMARY

In accordance with tlus dnclosurc, thc first siding loin(
rod is conncctcxt to a piston, whcrcul Ihc pislon is dtsposcxt
on the second sliding joint rod. substantially in the center of
a piston chamber. but able to move axially therein, wherein (o
furthermore. the piston divides the piston chamber into tv o
chambers. and interacts with at least one dampiitg element
disposed in Ihc respcctivc chamber in order to dmnpcn
libra(iona. Thc piston thus has two piston surfaces In
particular. the sixond slaling Ioini rod is designed as a 0(
hollow shaft, intended for receiving, the first sliding joint
rod ('onsequently, the first sliding joint rod is at least
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partially dtsposcxi ulside Ihc second siding Ioint md. Thc
substantially central placement of the piston is to be under-
stood to mean that the piston is disposed in the center in a
starring position. but can be axially displaced when the
elastic chassis link is subjected to a force. Consequently. the
axial displacement of the piston in the piston chmnber
dampens vlbratioin.

Acoordulg Io an exemplary embodiment, thc at least one
dampmg element is a non-compressible liquid. which cir-
culates via at least one fluid line between the two chambers
when the piston is displaced axially In panicuhsr, the
non-compressible liquid is an oil. Consequently. the at least
one damping element is conti ured as a hydraulic dmnper.

Thc at least onc fluid line has an adiustablc valve clement
for regulating the fluid circulation. Thc valve clement may
be configured as a modifiable choke valve liurthermore the
at least one fluid line is formed in the second sliding joint
rod

Furthermore. the at least one fiuid hne in the piston may
be configured. and interacts with an adjustable aperture, to
regulate Ihc fluid clrculauon. In particular. numerous axial
fluld ines arc fomlnl m thc piston, in order to obtain a lugh
flov -through rate ivhen Ihe aperture is open

I'he adjustable aperture can particularly preferably be
cmltrolled by an actuator. I(or Ibis, the aperture is function-
ally connected to the actuator via a suitchin element,
wherein the actuator rotates the aperture via the switching
clement, (luis modifying the cross section of thc at least onc
fluid linc ul Ihc piston.

Advmltageously, the piston can be returned to a starting,
position Ifl thc plslol'I chBIrlbcl'ia tivo co(upi'csslou spi'lllgs
acting, at least indirectly. axially thereon. I'he two compres-
sion sprm s act axially on the piston in opposite directions,
at least indirectly. In particular„ the piston is connected to the
lirst shdulg joint fod via a couuix'nug fod, such 01st lhc
sprulg force ls apphcd indirectly to the piston via Ihc
couucctulg fod.

hi particular, the hvo compression springs conte to bear,
at least mdirectly, axially behveen the two sliding Ioint rods
The first compression spring preferably bears axially
between a distal end of the first sliding joint rod and a first
radially fomlcd web on thc second shdulg loin( rod. Thc
second compression sprulg also preferably bears axially
bctwimn a bearing clement on Ihc connecting rod and 0

second radial web on the second shding joint rod Conse-
quently, the hvo sliding joint rods are indirectly cimnected to
one another in an elastic manner via the two compression
sprulgs.

Acoordulg to a further exemplary embodiment, at least
ouc elastomer clcmcnt is disposed iu thc respective chamber
as a dmnping elcmenn whcrcul thc piston cau bc axmlly
secured in place, at least indirectly. via a locking device In
other v ords, the at least one elastomer elenient replaces the
fiuid as a damping element. In this manner, a mechanical
damper is created.

Thc locking des ice may have at least two clamp elements.
which arc conligurcd Io axially scmurc the piston when they
arc closed, at least uldircctly. and to uxially release it when
they Bfc open, at least iodlrccflyi ( oascquclttl'j, thc two
clamp eleinents tilrm a pair of clamps In particuhsr, at least
three of these pairs of clamps are distributed over the
circumference of the second sliding joint rod, and act,
prcfi:rably dlriotly, on Ihc lirsi shding Ioint rod, whereul Ihc
lirst sluing Ioint rod is connected to thc piston via
couucctulg fod.

I'his disclosure includes the technical teachulg. that the
locking device includes a worm ear, which is configured to



shil't thc two clamp clemcnts bc(ween thc closxxl position
and the open position. The lockin device may also com-
prise all clcclrlc lllotor foi flic illdirc'ct drtviug of tlic wollll
shafl via the worm gear ('onsequently, the ivonn shaft
combs ui order to slu f1 the two clamp elcmcnts v, ith the Iwo
clamp clemmits.

BRIEF DESCRIPTION OF THE DRAWIN(iS

Further nu:asures nuprovuig cmbodunmits ol Ihe mven- Iii

uon shall be cxplaincd ui greater detail below. together with
die description of preferred exemplary embodiments of die
invention, based on the liigures. I'herein

FIG. I shoivs a schematic view of an elastic chassis link
for a nu&tor vehicle. I

FIG. 2 shows a schematic partial sectional view iflustrat-
ilig flic coiisfrUctloii of tile clastic cllti sais llllk accus dlilg Io
thc invmition in uccordancc with a lira( cxmnplary mnbudi-
nient,

FI(i 3 shows a scheniatic partial sectional vieiv illustrat- io

ing the constniction of the elastic chassis link according to
the invention in accortkutce with a second exemplary
enibodiment, and

FIG. 4 shows a schematic parual sccuonal view illustrat-
ing the construcuon of thc clastic cltassis lurk accorduig to
the invention in accordance w:ith a third exemplary embodi-
itICItt.

DETAILED DESCRIPTION OF THE DRAWINGS
ul

Accordin to I 1(i I, an elastic chassis link I according to
one embodiment has a sliding joint 2 that has a first and a
second sliding joint rod 2a, 2b. The two slidiitg joint rods 2a,
2b can niove axially in relation to one another in order to
modify Ihc ngidity of thc elastic chassis lurk 1. In other ii
words. thc second sliduig tourt rod 2b is designed as a
hollow sire f1, and tnt cndixl lor receiving Ihc lirs1 sliduig Iouit
rod 2a. In order to attach the elastic chassis link I to a wheel
niount not shown here at one end. and an axle mount
not shown here at the other end, a relatively rigid rubber (o
bearing 17a„17b is disposed in a respective bore hole 16a,
16b prot idcd for this. Thc axial movement of the two sluling
joint rods 2a, 2b in relation Io one another fomis thc
clasucity ol thc chassis hnk 1, such that, ms(cad ot thc
relatively rigid rubber bearings 17a, 176, a respective ball
joint not shown here~an likewise be used to attach the
elastic chassis link I to the wheel mount at one end, and to
the axle mount at the other end.

According to FIGS. 2 mid 3, Ihe lirst shdmg Ioint rod 2a
is conncxted Io a piston 3 via a conncctmg rod 18. Further- o

morc. a bearing element 19 is formed on a distal eixl of the
connecting rod 18. The piston 3 is disposed on the second
sliding joint rod 2b, substantially centrally, but able to ntove
axially. in a piston chamber 4. Furthermore, the piston Is
retained in a substantially centmsl starting position in the s.
piston chamber 4 via two compression springs 11a, 11b,
acxutg axially ou the piston 3, at least uidirixtly. For this, thc
Iwo compression spnngs 11a, 11b come Io bear axially
betiveen the two sliding joint rods 2a, 2b In particular, the
firs compression spring I i a is disposed axially between a io
distal end of the first slidin joint rod 2a and a first web 20a
formed on the second sliding joint rod 2b. facing radially
inward. In contrust, the second compression sprmg 11b is
disposed axially bctwccn thc bearuig clement 19 on the
conncxtuig rod 18 and a second wcb 20b formed on the si
second sliding joint rod 2b, facing radially inivard The two
compression springs I I in I I 6 act on the piston 3 in opposite

directions thereby, such first flie piston 3 cau bc automati-
cally returned to the starting position thmugh the overLsp-
pittg forces of the two contpression spnngs I I a. I lb, after it
has been deflected front the starting position

The piston 3 divides the piston chamber 4 into two
chambers 4a, 4b. and interacts with a damping element 5
disposed in thc Isso chmnbers 4a, 4b Io dampen vibrations.
A non-compressible fluul 6 is provided as flm dampuig
element 5 in the respective chantbers 4a, 4b

In accordance with lil(i. 2. the nvo chantbers 5ia 3b are
cmtnected to one another via a fluid line 7 In order to
regulate the fluid circuLstion„ the fluid line 7 has an adjust-
able vali e element 8. The valve element 8 can be adjusted
colltilliIUUsly bctwccii tI fidiv opcii sculllg arid a IUllv chisix!
seIting. With an af least partially open sc11ing of Ihc valve
element 8, a displacenient of the piston in the piston cham-
ber 4 is implemented, wherein the fluid 6 circulates from the
one respective chamber 5a, 5b into the other respective
chamber 5b. 5a via the fluid line 7. When the valve element
8 Is opened further, the fluid 6 circulates more quickly
tluuugh thc fhnd lute '7, and the rigidity of thc clastic chassis
liok 1 decreases accorihngly. Conscqumifly, the ngidity of
the elastic chassis link I can be adjusted in a variable
manner liurthemiore. there is also the possibility of fully
closing the valve elenient 8, thus setting a ntaximmn rigidity
of the elastic chassis link I, wherein the piston 3 can then no
longer moi e axially in the piston chamber 4.

In accordance with FIG. 3. both chambers 4a. 4b arc
connixtcd Io one another via numerous fluid luies 7a, 7b
formed in the piston 3, of ivhich only nvo of the fluid lines
7a, 7b are depicted. In order to regulate the fluid circuLstion,
an adfustable apernire 9 is disposed on the piston 3. wherein
the aperture 9 is intended for adjusting the cross section area
of the respective fluid line 7a, 7b In a continuous manner
bctwixn a fully open ac(ting and a fully closed sctung. For
tlus, thc aperture 9 can bc controlled by au actuator 10
disposed axially ui Ihe bearing clement 19 Furthcrmorc, a
shift element 21 of the actuator 10 nina axially through the
cmtnecting rod 18, wherein the shift elentent 21 is provided
for rotating the aperture 9, and tints adjustin the cross
section area of the respective fiuid line 7a. 7b. When the
cross section arcs ol'thc respective fluid linc 7a, 7b is larger.
thc lhiid 6 circulates morc quickly through thc respixuvc
fluid linc 7ii, 7b. mid the rigidity of the elastic chassis lurk
I is reduced accordingly A nmximum rigidity of the elastic
cllassis link I is impleniented dtniugh a coinplete closing of
the respective fiuid line 7a, 78 wherein the piston 3 then can
no longer move axially in the piston chamber 4.

In accordance with FIG. 4. tlm first sliding Ioint rod 2a is
connixtcd Io the piston 3 i is Ihc conncctuig rod 18. The
piston 3 is disposed on thc second sliding rod loin( 2b,
substantially centrally in the piston chamber 4. but able to
naive axially therein. The piston 3 divides the piston cham-
ber 4 into tv o chambers 4a. 4b thereby„and Interacts with
an elastomer element 12a, 12b disposed in one of the tvvo
respective chambers 4a. 4b in order Io dampmi vibrations.
An annular elastomer clement 12a is disposed ui thc firs1

chiunbcr 4a. Und a cylindrmal elastomer element 12b is
disposed in the second chamber 4b. 'the two elastoiner
elements 12a. 12b act on the piston 3 in opposite directions,
such that the piston 3 can be automatically returned to the
starting position through the overlapping forces of the two
elastomer clemcnts 12a. 12b, afier it has bixu deflcctcd from
the starting position. Furthcrmorc. a lockuig device 13 is
disposed on Ihe second sliding joust rod 2b, wluch lias Isso
clamp elements 14ir. 146. wherein the clmnp elements 14a,
14b are configured to axially secure the piston 3 in pLsce. at
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LIST OF REFERENCE SYMBOLS
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I Clhasshs lilhk
2 sliding jomt
2m 20 slidin joint mds
3 plstolh
4 piston chamber
4a, 46 chambers
5 ilalhhpllhg ClClllclll
6 fluid
7. 7a, 7]h fluid lines
8 valve element
9 aperture
10 dC]llatihr

11a. 110 compression springs
12a, 120 elastomer clcmcnt
13 locking device
l4B, ]4]h clamp elements
15 &vornh gear
16a, 160 bore hole
17a. 170 rubber bearuhg
18 Colhihcctllhg rixl dc
19 bcdruhg elcmmht
Zfln 200 hveb
Zl sv itching element
22 woun slmft
23 left-hand tiuead
24 right-hand tluead
The invention cLaimed is:
1. An elastic chassis link for a vehicle. comprising:
d Sl idllhg ] Oil&] litivilhg d I]is'1 Blhd B SCCOIhd Sl idilhg ] 0 litt lOCI,

wherein thc sliding ]nuit mds can move axially in 0

relation to oue mhothcr uh order to hhh&hdhfy a n idi1y of
the elastic chassis link, wherein the first sliding joint
md is connected to a piston that is disposed on the
second sliding joint rod and substantially centrally in a
piston chamber but able to move axially within the ss
piston chamber, whcrcin thc piston &hvidcs flhe piston
cluunbcr into two chambers and intcracm with at least
one damping clement in thc two chambers to dampen
vibrations, and wherein the second sliding joint rod
includes a pair of webs extending radially inwardly on &0

either axial boundary of the piston chamber, wherein
one of the webs axially separates an axial end of the
Iirs& slidin ]oint rod from the piston Chamber.

2. Thc elastic chassm link ol'laim 1, whcrem thc at least
one dampuhg clement is a non-compressible fluid which si
circulates between the two chambers via at least one fluid
line when the piston is displaced axially

3&

i
least indirectly, when they arecloscd, tmd to release it when
they are open 'I'he locking device 13 comprises a v ornh gear
]5. which is configured to shift the clamp elements 14B, ]4]h
bet&veen the closed position and the open position

The worm ear 15 has a worm shaft 22. wherein a
left-hand thread 23 and a ri ht-hand thread 24 are fomhed on
thc womh shaf] 22. As a result, when 1hc wonu shaft 22 is
rotated in a Iirst direction, an opening ol 1hc two chnnp
elements ]4a. ]4]h takes place, thus axially releasing the
piston 3. In contrast. when the worm shaft 22 is rotated in a 10

second direction. a clamping of the two clamp elements 14a,
140 takes place, thus axially locking the piston 3 in place.
Tints, when the clamp elements 14&&. 140 are closed. a hi h
ugidity of flu: chassis lurk 1 is obuiincd. In contrast. when
the clamp elmuen&s 14a, 146 arc open, a low em idity of thc
chassis link I is obtained. due to the possibility of an axial
displacenhent of the piston 3 in the piston chamber 4.

3 Thc clastic chassis 1&nl of claim 2, wherein thc at least
one fluid line has an adjustable valve element for reguhhting
the fluid circulatinn

4 The elastic chassis link of clainh 2, wherein the at least
one fluid line is formed in the piston and interacts with an
adlustable aperture in order to re ulate the fluid circulation.

5 Thc elastic chassis link of claim 4, wherein thc ad]us&-
able apcrturc can be controlled by an ac&uator.

6 'I'he elastic chassis link of claim 2, wherein the piston
can be returned to a starting position in the piston chamber
via two compression springs actin axially, at least indi-
rectly. thereon. wherein each compression spring contacts a
respective one of the &vebs. and one of the springs contacts
thc Iirst slidllhg ]Oilht.

7 Tlm elastic chassis luhk of claim 6. whcrcin thc &wo

compression springs bear axially. at least indirectly. between
the two sliding joint rods

8 An adjustable chassis link for a vehicle, the adjustable
chassis link comprisin;

0 first slidin joint rod extending along an axis:
a second a]sling ]om& rod ex&mhduhg along the axis and

lmvuhg an inlenor flmi rcceivcs 1hc first sli&hng jour]
rod, the second slidin joint rod having a first web
extending radially inwardly and a second web extend-
ing radially inwardly. wherein the hrst sliding joint rod
is axiaily moveable within 0 clmmber of and the second
sliding joint rod, and wherein the chamber is axially
bound between thc Iirst sliding ]oint rod and thc first
web,

a piston chamber within the second sliding joint rod
axially between the hrst and second webs;

a pistnn disposed in the piston chanhber and connected to
at least one of the Iirst and second sliding joint rods;
Bll&l

a damping clcmcnt disposed uh the piston chamber and

Col&I&gill& il to ddlhhpClh vlbratioihs Of fllc Bd] us]able ClhtlS-

s is 1uhk.

9 'I'he adjustable chassis link of clainh 8, wherein the
dampmg element is adjustable such that a nhagnitude of
dampuhg provided by the damping element is adlustable.

10. The adjustable chassis link of claim 9. wherein the
damping clement is a non-compressible fluid.

11. Thc ad]us&able chassis lurk of clmm 10, whereuh thc
piston chamber uhcludcs th&o clrdmbcr sections connected
via a fluid line, v,herein movenhent of the piston within the
chanhber causes the non-compressible fluid to tmnsfer from
one of the chamber sections to the other of the chmnber
SCCtiolhS.

12. The tul]us&able chassis link ol'laun 11, whcrcuh the
fluid linc includes an ad]ustable 3 alve conligured to rcgulme
flow of the non-compressible fluid tluough thc fluid linc &o

thereby adjust the &uagnltude of dampmg provided by the
dampmg element.

13. The adjustable chassis link of claim 8. wherein the
first sliding joint rod extends between a first axial end
disposed outside &he second sliduhg ]oint rod, and a siuond
axial cnd disposed inside the scmond sli&hng ]ouht md.

whcrcin the Iirst wcb is axially aligned with the siuond
axial end. and axially separates the second axial end
frnm the piston chamber

14. The adjustable chassis link of claun 8. further com-
prisuhg a spring in the chatnber benveen the first sliding joint
rod aud thc Iirs& web.

15. A vcluclc chassis luhk compnsing.
a lira] sliduhg ]ouht rod extenduhg along nn axis: and
a second sliding joilht md exteihdiihg along the axis and

moveable along the axis relative to the first sliding joint



rod. whcrcut onc ol'thc first or second slulm joust rods
includes a pair of webs extending radially inv ard
therefrom;

a piston chantber within at least one of the first and second
slidin joints and axially bound by the pair ofwebs: and

a piston disposed in the piston chamber and separating the
piston chamber utto a lirst flutd chamber and a second
fluid cluunbcr,

tvherein fluid transfers between the first and second fluid
chambers as the ptston ntoves within the piston chant- tc
ber to modtfy a chntping chamcteristic of the chassts
link.

16. The vehicle chassis link of claim 15, wherein the hrst
and second fluul chrunbcrs arc flutdly conucctcd via a flutd
lutecxtcnding mthally outward from thc lirst atxl second
sliding joint mds

1 h 'l'he vehicle chassis link of claim l 5. wherein the hrst
and second thtid chambers are fluidly connected via a fluid
line extending tijou+ the ptston.

18. The velficle chassis link of claim 15. luther compos- to
ing a flutd lute flutdly coupling thc first mtd second ihnd
cluunbcrs. and an adtustable valve conli ured to rcgulatc the
flow of the fluid through the fluid line to modify the dantpiag
characteristtc of the chassts hnk.

19. 1he vehicle cllassis lulk of claitn 15. wherein a
chamber is dehned axtally between one of the webs and the
first sliding l oint

20. Thc vcluclc chassts link ol'lena 19, furtlmr

composi-

ngg a spnng tn thc chamber contacung Ihe lirst slidutg loint
rod and the one of the webs
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