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IIpoananizosano cmau puHKy aemomoOiNbHUX nepese3eHb Ma CMPYKmMypu nepesis-
HUKI8, Ye 0a0 MONICIUBICMb OYIHUMU He0OXIOHI napamempu mpancnopmuozo 3acody. byno
B6CMAHOBIEHO, WO 3a OCMAHHI POKU OISl KOMEPYIIHUX NOMpPeD, 3MEHUUBCSL CepeOHb000008 UL
npoobie ma sMEeHWUIACL, 8a2a 8AHMAdICY 014 nepesesenb. Omoice, ONMUMI3ayis MpaHCNOPMHUX
sUMpam nompeodye Kope2y8anHs agmomooiia 6 OiK 3MeHUleHHsl BAHMANCONIOUOMHOCIE Md NO-
KpauwjeHHsi YHIi8epcaibHOoCmi. 3aKopOOHHUL 00C8i0 NOKA3a8 NepCHeKmugHicms 00paH020o
Hanpsamy 0Jisi B00CKOHAIEHHs MeXHIKU.

Ha onmumizayiio suxopucmanus xapaxmepucmux mpaHcnopmmozo 3acooy (06°em Ky-
3084, BAHMANCONIOUOMHICY) I OPIEHMOBAHO CMBOPEHHS ABMON0I30a HA OA31 MAIOMOHHAIC-
HO20 8aAHMANCHO20 a8mMomo0ins «lazensy.

Vuieepcanvnuii cioenvruti msaeay na 6azi asmomo6ina "lazenv”, wo npononyemocs, €
bazoeum waci I'A3-3302, na axomy 3monmosanuil cioervHo-34inHuti npucmpiu. Bin moorce
npayoeamu 3 Hanignpuienamu 6yob-saKo20 NPUHAYeHHsA: 6AHMAN}CHA niamgopma, npommo-
sapHull i i3omepMiuHull pypeonu, pedpudxcepamop, e6axKyamop iecko8o2o asmompaHcnopmy,
npuyin 01l nepese3enHs KoOHell i m. O.

Haseoena makooic KoncmpyKkyisi 00H03aX8AMHO20 CIO€NIbHO-3UINHO20 NPUCMPOIO, WO
NPONOHYEMBCS 00 BCMAHOBIEHHSA HA PO3POONI08AHUL MA2aY.

Knrouosi cnosa: aemonoizo, aemomobins, cioenbHo-34inHull nPpUCmpii, MaHespeHicmy
asmomooinsi.

Beryn. 3a poku nepexoay HaIoi aep’aBu 0 pUHKOBOI €KOHOMIKU B1IOYJIHMCS ICTOTHI
3MIHM B CTPYKTYpi MEPEBI3HHUKIB: 3aMICTh JEKIJIbKOX JECATKIB BEIMKHX TPAHCIIOPTHUX
MIIMPUEMCTB 3’ IBHJIMCS TUCSY1 BIIACHUKIB 1HIUBITyAIbHIX KOMEPIIMHUX aBTOMOOLIIB. Y 1UX
ymoBax 3 1990 poky, mo naHum MiHiCTepCTBa TPaHCIOPTY, 3HU3WINCA CEpEeIHbOI000BHIA
mpoOir (3 132 no 73 kM) 1 cepeaHst Maca nepeBe3eHoro BaHTaxy (3 8,88 mo 5,3 T), mpu 1ibomMy
3arajibHe YMCJI0 aBTOMOO1IIB BUPOCIIO HE3HAYHO — B OCHOBHOMY 32 paXyHOK 3ac001B MaJjoi (110
1,5 T) 1 Benmkoi (moHaxa 8 T) BaHTaxomigiioMHocTi. OCHOBHI NIEPEBE3CHHS, SIK 1 paHillle, BUKO-
HYIOTHCSI BEJIMKOBAaHT)KHUMH aBTOMOOUTSIMM, X04a Cepe/lHs Maca BaHTaxy, EPEBE3EHOro 3a
peiic, pi3ko Bmana [1].

Orusn ocTa”HIX JKepeJi A0caigxkeHb i myOJikaniii. CienbHi aBTONOI3IM MatOTh T1e-
peBaru nepej NPUYIMHUMH, TOMY IO MPU Till k€ BaHTaXKOMIAHOMHOCTI MalOTh MEHIIY JIOB-
KUHY, MEHILIE MIIJAI0ThCA BWISIHHIO, KOHCTPYKTHBHO OLIbII HPOCTI W MarOTh MEHIIUN
Koe]ilieHT MeTanoeMHOCTi. KpiM Toro, BUKOpHUCTaHHS CiJIeIbHUX AaBTOMOI3IIB J03BOJISIE
HIBUIIUTU KOe(]ilieHT MpoOIry, CKOPOTUTH MPOCTOI MiJl HABAaHTAKEHHSM 1 pO3BAHTAXKECHHIM
3a paxXyHOK eKCIuTyatallii #oro i3 1BomMa abo Oisiblie HamiBIpUYernaMu i caMe TOJI0OBHE — pO3-
IIUPIOE MOKJIMBOCTI criermiami3aiiii aBTonoi3aiB. HominaapHa BaHTaXOMIHOMHICTh MPUYIN-
HOT'0 aBTOIIOI3/1a BUIIE, HI’K aHAJIOTIYHOIO CiAenbHOro aBTonoiszaa, Ha 10...15 %, aBTOMOOLIE-
TATAa4 € CAMOCTIHHOIO TPAHCITOPTHOO oauHwuIeto [2, 3].

Ile#t HanmpsMOK B aBTOMOOUIBHIM MPOMHUCIOBOCTI CHOTOJIHI PO3BUBAETHCS JIyKe
OypxmuBo [2, 3]. JocuTh ckaszaru, mo B €BpoIri 3a OCTaHHI IT’ITh POKIB YHCIIO aBTOMOOILTIB
JTAHOTO KJ1acy 3pociio Ha 53% 1 mpoaoBxkye 30unbiryBaTics. CriocTepiraeTbesi 3pOCTaHHS 1 B
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IHIIIMX YaCTHHAX CBITY, ajie MeHITUMY TeMnamu [4]. Hanpukinan, Bigomo, o B [TiBHiuHIi Ame-
pHILli BUPOOHUIITBO MAJIOTOHHAXKHUX TATayiB 30ubImnocs Ha 7% [5]. Taka pizHuLs jierko 3's-
COBHa — 3a OKEaHOM BUPOOHHMITBO MOAIOHMX aBTOINOI3/IB Y MacoOBOMY MOPSAKY MOYaIoCcs
OisbIIIe MIBCTONITTS Ha3aj, a B €BPOI BiIHOCHO HEAABHO, X04Ya caMe TYT 3 SIBHJIUCS TEpIIi
TATa4i MajIoi BaHTaXKOIigiHoMHOCTI [6-8].

ManoTOHHa)KHUKH, SIK TPaBHJIO, 3aCTOCOBYIOTH JJISi TEPEBE3CHHS JIETKUX, alie
00’eMHUX BaHTaX1B. AMEpPHKaHIll, HAIPUKJIAJ, 110 IPALIOIOTh Y CLILCBKOMY FOCIOIapCTBI, Ie-
PEBO3ATH HA HAIIBIIPUYENax 3 MIKaoM OpUKETOBaHE CiHO, COIOMY i T.1. BusiBiserscs, e B
Oararo pa3iB BUT1HIIIE, HI)K BAKOPHCTOBYBATH OUIbIII BaHTaXiBKU. HaliMaHi ce30HHI repeBi3-
HUKH KOIITYIOTH I11e 1oposkye. [Ipocrimie B3ATH U1 IIbOTO BIACHHIM KA, 10 JIETKO MEePETBO-
PIOETHCS B JIETKY BaHTAXKIBKY.

Jnst moyatky xo4a 0 mpuOIM3HO cripoOyeMo Kiacu(piKyBaTh Taki aBTOMOO1LII 1032 3a-
JISKHICTIO BiJl IXHBOI BaHTakomigiioMHocTi. Yomy? Binmosine npocra. Hanpukian, 10 aBTo-
moOing Volkswagen Taro BaHTaxomiadoMmHICTIO 995 Kr MOXKHa NPUYETIUTH BEIWYE3HUN
HamiBnpuyin moBHo Macoro 50 000 kr. IIpu mpoMy HaBaHTa)KEHHS Ha CiAJIO Tsrada CKJajae
BCHOTO | KT, TOMY III0 OCi HamiBIIpUYerna po3TalloBaHi TOYHO OCEPEIHHI.

Curtyanis cMilHa, ane HuikoM MoxiuBa. IlpaBaa, y TakoMmy BUIaIKy Beayyda JaHKa i,
HPUPOJIHO, BECh aBTONOI3]] OyayTh 30BciM HekepoBanumu [9, 10]. ¥ aBToMOOiLIs i HamiBIpH-
Yera € KiIbKa MapameTpiB, sKi MOBUHHI MOBHICTIO BIAMOBIAATA OJUH OJHOMY Ta KOHCTPYKIIIT
aBTOMOOLIISI, TOMY HaBaHTa)XEHHS Ha CiJUI0 HE TIOBUHHO NIEPEBUIIYBATH BaHTaKOMiTHOMHOCTI
aBToMo0Ois [11, 12].

BunijienHsi HeBUpilleHUX paHillle YacTHH 3arajbHoi npodjemu. Ha onrumizariito
BUKOPHUCTAHHA XapaKTEPUCTUK TPAHCIIOPTHOTO 3ac00y (00’ €M Ky30Ba, BAHTAXKOII IHOMHICTb) 1
OpIEHTOBAHO CTBOPCHHSI aBTOIOI3/1a Ha 0a31 MAJIOTOHHA)KHOTO BAaHTAKHOTO aBTOMOOLIS «I a-
3€71b).

OcHoBHUIT MaTepiaJ i pe3yjbTaTH. YHIBepCATbHUMN CiICIbHUH TsTa4 Ha 06231 aBTOMO-
o1 «I"azenby (puc. 1), mo npononyetses, € 6azoBum maci 'A3-3302, Ha sskoMy 3MOHTOBaHUI
CiienbHO-34iMHUE mpucTpiii. BiH Moke mparfoBaTu 3 HamiBOpu4enamu Oyb-SKOTO MPU3HA-
YEeHHSI: BaHTaKHa Matrgopma, MPOMTOBApHHUI 1 130TepMiuHmil pypronu, pedpuxeparop, eBa-
KyaTop JIETKOBOTO aBTOTPAHCIIOPTY, IPUYII [T IepeBE3eHHS KOHEH 1 T.JI.

JloCUTh NEPCHEKTUBHUM € TaKOK 3aCTOCYBAHHS 3alIPOMIOHOBAHOTO aBTOIOI3/a AJIs Ma-
mux GepMepchbkux mianpueMcTB. OJIMH aBTOMOOUTL-TATAaY JO3BOJISE, B 3aJI€KHOCTI B BUAY
HalmiBIpuyeny (EMHICTb, TCHTOBaHMH MPHUIII, BIIKpHUTA MIaTGOpMa), BUKOHYBATH Pi3HI 3a1aul
0 TIEPEBE3EHHIO.

3anponoHOBaHUI HAMIBIPHUYII — 11€ METajeBa 3BapeHa miaardopma 3 BIIKUAHUMU 3a]1-
HIM 1 61YHUM O0OpTaMH, KOMIUIEKTYEThCS JyraMy i TEHTOM, BUCOTa 3 TeHTOM /10 1750 MMm. Ba-
HTaxonigiioMuicTe HamiBrnpuuena 5000 kr, cniopsikeHa maca 1050 kr. [loBHa Maca aBTonoi-
31a 7300 xr.

ABTOMNO{31 MpU3HAUYEHUH JIJIs IEPEBE3E€HHS JOBIOMIPHUX BaHTaxXIB (10 5,7 M) oOMexe-
Hoi Baru (10 5,0 T) B yMOBax aJIMiHICTPAaTUBHO-TEPUTOPIAILHUX OOMEXEHb, HAKIaJeHUX Ha
BUKOPHCTAHHS BETMKOBAHTAKHOTO TPAHCTIOPTY 3 TIOPIBHIHOIO JOBKUHOIO BAHTAXKHOT T1aT(ho-
pmu (3a0e3nedyeHHs OyAiBHULITBA W MOCTauyaHHs OpraHi3aliil y HeHTpajJbHIM YacTUHI MicTa),
HEBEJIMKUX NapTii OyamarepiaiiB (JOIIKU, TPYyOH, apMaTypH, yTeIioBay 1 T.11.), JOMAIIHIX 1
oicHux MeOIiB y 3i10paHOMY BUJII 200 HECTaHJAPTHUX PO3Mipax, MPOCTOPOBUX KOHCTPYKIIIH
MIPOMHCIIOBOTO a00 JIEKOPATHBHOTO NMPU3HAYCHHS 3 JIETKUX CIUIaBiB, TUIACTHKY a00 JepeBa.
[Tpu bOMy Ba)kJIMBY pOJIb MIOBUHHA BiAIrpaBaTu HeBesnuKa (10 980 MM) HaBaHTa)KyBaJIbHA BU-
coTa HamiBIIpUyerna.

CinenpHO-34iMHI MPUCTPOI CKIIAAAIOTHCS 13 PO3HIMHO-34IITHOTO MEXaHI3MY; MEXaHi3MYy,
o 3a0e3nedye THYYKICTh aBTOMOI3/a; 1 AeTtanel KpituieHHs. OCHOBHOW Kiacu(]ikaiiifHOO
O3HAKOIO CiJIEIbHO-3UIMHUX MPUCTPOIB € KOHCTPYKLIS OCHOBHOI CIIOJY4eHOI Mapu. 3a i€k
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03HAKOI0 PO3PI3HAIOTHCS MIKBOPHEBI MPHUCTPOI i posnkoBi. IIIKBOpHEBI CienbHO-34iIHI TPH-
CTpoi OyBalOTh OAHO- 1 IBO3aXBaTHI, aBTOMATUYHI i HAMMIBAaBTOMATHUYHI, 1[0 HE 3a0€3MeUyI0Th
1 3a0€31e4yI0Th YCYHEHHS 3a30py 3 PYYHUM a00 aBTOMAaTUYHUM HOTO PEryIIFOBaHHSIM.
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Puc. 1 — 3aransHuii BUIJISAA AaBTONOI3AA i3 3a3HaYeHHSIM OCHOBHHX PO3MipiB

Ha puc. 2 npencraBiieHa KOHCTPYKIIisl OHO3aXBATHOTO C1AEIbHO-34YIMTHOIO IPUCTPOIO,
II0 TMPOTIOHYETHCS 10 BCTAHOBIICHHS HA pO3POOIIIOBAHHIA TATAY.

CinenbHO-34IITHANA TPHUCTPIA KPIMTUTHCS IO PaMH 3a JOTIOMOroro omop 4 1 6 cimna. o
OTIOp KPIMUTHCS ciuio 1 3a omoMororo KpoHITeHHIB 2. Omopu cijyia onmuparoThes Ha I0-
JYHIKH 3, K1 pO3TALIOBYIOTBCS B THI3AaX cifyia. [IoBopoT cijyia m10/0 onop 311HCHIOEThCS 3a
pPaxyHOK KOB3aHHs OCHOBH ITOJIYIIIKH TI0 TOJIOBKAaX OIMOp MPH HaBaHTAKEHHI Ha CIJJIO HE MEHIII
5 xH. Iix cizmom po3ramoBaHuii po3HIMHO-34IMMHUNA MEXaH13M, 1110 CKIIaJaeThes 13 3axBara 14,
omopu 13, 3amipHoro Kymnaka 7 i 3acyBku 12 i3 npyxuHoro 11. 3axBaT moBepTaeThcst Ha oci 5.
V 3deruieHOMYy MOJI0’KEHH] (DIrypHOIO BUIMKOIO 3axBat 14 HaJiiiHO 3aKpIMIIOETHCS 3a LIBOPIHb
HaniBIpuyena il 0J0KyeThCS 3allipHUM KyJIakoM 7 Bl IPOBEPTaHHS.

Jlnist po3yensieHHs: aBTOMOOUISA-TAraya 3 HaliBIPUYENIOM PYKOSATKA 8 BUTATA€eTbCs 10
yrnopa, Ipy IbOMY 3aIlipHUN KyJIaK 3BUIbHSE 3aXBaT. Y BiJIBEJICHOMY MOJIOKEHHI1 3allipHUN KYy-
JaK YTPUMYEThCS 3aCyBKOIO 12.

IIpu pyci Taraua Bnepes IIBOPiHb HAMIBIpPUYENa MMOBEPTA€E 3aXBaT MO TOJAMHHUKOBIN
crpinui. ITpu 11pboMy 3axBaT CBOIM TOpIIEM HAaTHUCKAa€ Ha 3aCyBKY i moBepTae ii, 3BUIbHIIOUN
3aImipHANA KyJakK, o, MEPEeMIilIyI0UYHCh ITiJ] AI€10 MPYXUHA 9, YITUPAETHCS B TOPELb 3axBaTa i
yTpUMY€E HOTO Yy BIIKPUTOMY IOJIOKEHHI. 3YEIUICHHs aBTOMOOLIA-TAraya 3 HamiBIPUYEIIOM
3I1HCHIOETHCA aBTOMATHYHO.

Haii0iib11 HECIPUATIMBUMH 3 MOTJIS1Y HABaHTaKEHb Ha JIETaJIl 34IHOTO MPHUCTPOIO €
PEKUMHU PYXy aBTOIOI3/MIB 3 PI3KUM MPHUKIAAAHHAM J0 iXHIX KOJIC TSITOBUX a00 TraJlbMOBHUX
cuil. Ha Takux pexumax pyXy BUHUKAIOTh 3HAYH1 HaBaHTaXXEHHS, BUKJIMKAH1 BUIbHUMH T103]10-
BXXHIMH KOJIMBaHHSIMH JIAHOK.
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Puc. 2 — CxemMa 0JHO3aXBaTHOT0 Ci/Ie/IbHO-34ilIHOTO MPUCTPOIO

HaBanTakeHHst Ha JeTaji 34ilHUX MPUCTPOIB 3aJIekKaTh BiJl PAAY KOHCTPYKTUBHHX 1
eKcIuTyaTariiHux GaxkTopis. Jlo KOHCTPYKTUBHUX (PAaKTOPIiB BIIHOCATHCS TBEPAICTh MPYKHOTO
3B 3Ky, PO3MIpH 3a30piB y 3UIMHUX MPUCTPOSX, MACH JIAHOK aBTOIOI3[a Ta IXHE CIIBBIIHO-
mIeHHs. 31 301UIBIIICHHSIM TBEPAOCTI MPYKHOTO 3B SA3KY i 3a30piB y 3UIMHUX MPUCTPOSIX XapaK-
Tep IMHAMIYHOI B3a€EMO/IiT M1k JIAHKaMH aBTOIOI3/a BCe OIbIe HAOIMKAETHCS 0 YAapHOTO.
Ha nmeraii 39inHUX MPUCTPOIB iFOTh MAaKCUMaIbHI HABAaHTAXKCHHS, KOJIM CHJIM TSATH Ha KOJecax
TATaya JOCATAIOTh TPAHMYHUX 3HAYEHb MO 3YEIUICHHIO BEAy4YHX KOJIC i3 IOporor. 3a po-
3paxyHKOBE NPUIMAEThCA HaBaHTaXeHHs, H,

Fomx =0,5:G,, 1)
ne G, — cuia TSKIHHA HaliBIPUYEna,
G, =6250-9,81=61250 H. (2)

[TepeBiprMO Ha MIIHICTH BICh 3aXBaTa ClIAEIbHO-34IMHOTO TpHUCTporo. CKIaaemMo po-
3paxyHKOBY cxemy (pwuc. 3). 3riJHO 3 HEIO Ha 3aXBaT JiI0Th HACTYIIHI CHJIH:

F=05F =0,5-61,25=30,63 kH — cuna taru HamiBnpuyena, mo nepeaacThes

Kp Max
HAa 3aXBaT BiJ IKBOPHS;
F, — cuna dikcanii 3axBara 3amipHUM KyJIaKoM;
F, — peakuis, 1110 BUHUKAE B OCi 3axXBara.
Posrasinemo piBHOBary 3axsarta, kH,
> M, =0; 75-F, —32-F, =0;
75_ 75 (3)
, =—F =-—30,63=62,08.
32 32
Jlnst BU3HAYEHHS HEBIZAOMOI peakilii B 0ci 3axBaTa MoOyayeMo TuiaH cuil (IuB. puc. 3).
3 Hporo maemo F, =56,38 xH.
Po3paxynkoBa Qopmyna mms 3abe3nedeHHsT MIIHOCTI OCI Ha 3pi3aHHS y HAIIOMY
BUIAJIKy MaTUME BUTIIS;

”'dz[gp]z F,. (4)

11
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ne d=0,045 m — giamerp oci; [z‘jp} =80 MIla — npunycTrMe Hanpy>KEHHS Ha 3pi3aHHs i
crani 45.

F/2
s T P ;
Ll o5 %\ f2 ,

\/ £

[nan cun

Puc. 3 — Po3paxyHkoBa cxema 3aXBaTa Ci/ieJIbHO-34illTHOr0 MPHCTPOIO
VY Hamomy Bunaaky maemo, H,

2 2
ﬂ[f, IE 3.14-0,085 o 105 —127170 > F, = 56380, ()
4 L'

OTxe, MIIHICTh OCI 3axBara CiJeIbHO-3YITHOTO TPUCTPOIO HA 3pi3aHHS 3abe3re-
qYETHCSL.

BucHoBku. Byso 3anponoHoBaHO KOHCTPYKIIIIO aBTOIO13/1a HAa 6a31 MAJIOTOHHAYKHOTO
BAaHTAKHOI'O aBTOMOOLIS «I'a3esb) BaHTaKOMIIHOMHICTIO 5 T, 110 JJO3BOJIMUTH ONTUMI3yBaTh
noTpedy B nepeBe3eHHAX HeBeNUKHUX (ipM. KOHCTpyKIis CiAeNbHO-34IMHOIO MPUCTPOIO J1a€

MOYJIMBICTh 3MIHU THITy HalliBIIpHUena, 10 B CBOK YEPro J103BOJUTH PO3IIUPUTH HOMEHKIIA-
TYpy BaHTaXI1B JUIsl I€PEBE3EHHS.
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Summary

O. Vasyliev, I. Rohozin, V. Virchenko, M. Shapoval Development of the road train with
three-class tractor unit and the fifth-wheel coupling.

The analysis of the road transport market state and the carriers structure was made, it
gave an opportunity to evaluate the necessary parameters of the vehicle. It has been found that
in recent years for commercial needs the average daily mileage and the weight of cargo for
transportation has decreased. Consequently, optimizing transport costs requires adjusting the
vehicle in the direction of reducing load capacity and improving universality. Foreign experi-
ence has shown the perspective of the chosen direction for the technology improvement.

The road trains with a fifth-wheel coupling have advantages over the road trains with
a ball hitch, because at the same load carrying capacity they have a smaller length, a less
hunting, a simpler construction and a lower coefficient of metal intensity. In addition, the use
of the road trains with a fifth-wheel coupling allows you to increase the running speed, reduce
the idle time under load and unloading due to its operation with two or more semitrailers and,
most importantly, extends the possibilities of the road trains specialization.

It was focused on the creation of a road train on the basis of a small-tonnage truck
"GAZelle" for the use optimize of the vehicle characteristics (body space, loading capacity).

It offered the multipurpose road train with a fifth-wheel coupling on the basis of the
"GAZelle" vehicle. This one is the GAZ-3302 base chassis, on which the fifth-wheel coupling is
mounted. It can work with semi-trailers of any destination: cargo platform, industrial and iso-
thermal vans, refrigerator, road vehicle tow truck, horse trailer, etc.

It is also promising to use the proposed road train for small farms. One tractor unit
vehicle allows, depending on the type of semitrailer (tank trailer, tilt trailer, open platform), to
perform various transportation tasks.

The proposed semi-trailer is a metal welded platform with folding rear and side boards,
complete with arches and awning, height with a tent to 1750 mm. The carrying capacity of a semi-
trailer is 5000 kg, the unladen weight is 1050 kg. The total weight of the trailer is 7300 kg.
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The road train is intended for transportation of a long loadings (up to 5.7 m) of limited
weight (up to 5.0 t) in the conditions of administrative-territorial restrictions imposed on the
use of heavy transport with a big length of the cargo platform (provision of construction and
supply of organizations in the central part of the city), small batches of building materials
(boards, pipes, fittings, insulation, etc.), home and office furniture in the assembled kind or
non-standard sizes, spatial structures of industrial or decorative purpose from the light-metal
alloys, plastic or wood. In this case, the small (up to 980 mm) loading height of the semi-trailer
should play an important role.

The design of the single-handed fifth-wheel coupling is also reviewed. It is proposed for
installation on the developed tractor unit.

Keywords: road train, vehicle, fifth-wheel coupling, cornering ability.
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