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Y>Ke 6o/lee 4eTbipeX AeC~T~/leT~i;I <I>~pMa
rep~Hrxo<l><I> CneLl~a/l~3~pyeTc~ Ha

npO~3BOACTBe KYKYPY30y6opO4HblX MaW~H,
B Lle/lOM, ~ nO4aTKOOTAe/l~1O1l1~X
np~cnOCO6/leH~i;I, B 4aCTHOCT~. MHor~e ~3
HblHe ~3BeCTHbIX KOHLlenLl~i;I 6bl/l~
pa3pa6oTaHbi ~ BblBeAeHbl Ha pblHOK HaM~.

3Ta HOBaTOpCKa~ 3anaTeHTOBaHHa~

peBO/lIOUHOHHa~ KOHCTPYKUH~

nO4aTKOOTAe/l~IO~erO npHcnoco6/leHH~
nO3BO/lH/la BnepBble OTKa3aTbC~ OT

OTAeIlbHOrO 6H4eBOrO CO/lOMOH3MeIlb4HTeIl~

H OTKpbl/la UeIlbli1 P~A HOBblX BO3MO>KHOCTei1.

HOBble n04aTKOOTAeJl~IO~l-1e npI-1CnOC06/leHI-1~

PCA (pl-1pMbl rEP~HrxO<P<P 6bl/l1-1

C03AaHbi CneLll-1a/lbHO A/l~ I-1CnO/lb30BaHI-1~

BMeCTe C KpynHora6apl-1THblMI-1

BbiCOKOnpOl-13BOAI-1TeJlbHblMI-1 3epHOKOM6a~HaMI-1,
KaK B/laAeJlbLlaMI-1 nYHKTOB 06C/lY>KI-1BaHI-1~

Ce/lbX03TeXHI-1KI-1, TaK 1-1 60/lbWI-1MI-1 npe

C OAHO~ CTOpOHbl, 3Ta CI-1CTeMa n03BO/lI-1/la Anpl-1~TI-1~MI-1.
Mbl C nepBblX warOB CTpeMI-1/lI-1Cb AOCTI-14b 3Ha4I-1TeJlbHO~ 3KOHOMI-11-1 Beca 1-1

nOAAep>KI-1BaTb CB~31-1 C (pepMepaMI-1 1-1 3Heprl-1l-1. C APyroH CTOpOHbl, BnepBble CTa/lO Ba>KHbIMI-1 LleJl~MI-1 npl-1 pa3pa60TKe 3TO~

B/laAeJlbLlaMI-1 nYHKTOB 06C/lY>KI-1BaHI-1~ B03MO>KHbIM OCHa~aTb cpeAHl-1e 1-1 60/lbWl-1e TeXHI-1KI-1 6bl/la I-1CK/l1O4I-1TeJlbHO BbICOKa~
CeJlbX03TeXHI-1KI-1, 4T06bl /lY4we Y3HaTb 1-1 3epHoy60p04Hbie KOM6a~Hbl 60/lbWI-1M 41-1C/lOM CTO~KOCTb, CKOpOCTb YCTaHOBKI-1 1-1 Ha/laAKI-1,

nOH~Tb I-1X noTpe6HOCTI-1. B OCHOBe Hawero y60p04HblX P~AOB, 4eM 3TO n03BO/l~/l1-1 60/lee HI-13KI-1e npOl-13BOACTBeHHbie paCXOAbl, a TaK>Ke
ycnexa - 6/l1-130CTb K nO/lb30BaTe/l1O 1-1 paHHl-1e CTaHAapTbl. BnoC/leACTBI-1I-1 6bl/l1-1 Ma/lbl~ Bec npl-1 Hal-1/lY4weM (PYHKLlI-10Hl-1pOBaHI-1I-1

6eCKOMnpOMI-1CCHOe npeTBOpeHl-1e B >K1-13Hb pa3pa60TaHbi n04aTKOOTAeJ1~IO~l-1e B /l1O6b1X YC/lOBI-1~X. 60/lbWOe 3Ha4eHI-1e TaK>Ke

ero Tpe60BaHI-1~. Pa3pa60TKa npl-1cnOC06/leHI-1~, I-1MelO~l-1e AO AeC~TI-1 P~AOB npl-1AaBa/lOCb rI-16KOCTI-1. TaK, Hanpl-1Mep,

n04aTKOOTAeJlI-1TeJle~ C 1-13MeJlb41-1TeJl~MI-1 B >KeCTKOM KOHCTPYKTI-1BHOM I-1CnO/lHeHI-1I-1 1-1 n04aTKOOTAeJ1~IO~l-1e npl-1cnOC06/leHI-1~ He
CTe6eJlb4aTO~ MaCCbl, pa60TalO~I-1MI-1 B I-1MelO~l-1e AO BOCbMI-1 P~AOB - B CK/laAHOM TO/lbKO AO/l>KHbl 6bl/l1-1 nOAXOAI-1Tb K /l1O6b1M

rOpI-130HTa/lbHO~ 1-1 BepTI-1Ka/lbHO~ n/lOCKOCTI-1, I-1CnO/lHeHI-1I-1. 3epHoy60p04HbiM KOM6a~HaM, HO TaK>Ke

CTa/la 3HaKOBbiM (paKTOpOM 3Toro ycnexa. AO/l>KHbl 6bl/l1-1 nO/lHOCTblO nOAAep>KI-1BaTb I-1X

HblHe n04aTKOOTAeJl~IO~l-1e npl-1cnOC06/leHI-1~ B03MO>KHOCTI-1. AO/l>KHa 06eCne4l-1BaTbC~ pa60Ta
JlI-1Wb HeMHOrl-1M n03>Ke 6bl/l0 C03AaHO nepBoe C BOCbMblO p~AaMI-1 Y>Ke C4I-1TaIOTC~ 06~e~ C /l1O6b1MI-1 CI-1CTeMaMI-1, 6YAb-TO Auto-Contour,

WeCTl-1p~AHOe CK/laAHOe n04aTKOOTAeJl~lO~ee HOpMO~. npl-141-1Ha nOH~THa - 3epHoy60p04Hbie Hillmaster, Integrale, Lateral-Flow, Pendelausgleich

npl-1cnOC06/leHl-1e, pa3YMeeTc~, I-1MelO~ee KoM6a~Hbl CTaHOBI-1/lI-1Cb Bce 60/lee 1-1/l1-1 Schwenkschild.

CepTI-1(pI-1KaT TÜV (COIO3 pa60THI-1KOB npOI-13BOAI-1Te/lbHbIMI-1, n04TI-1 BcerAa OHI-1

TeXHI-14eCKOro HaA30pa). B 1987 Mbl 06C/lY>KI-1BaIOT HeCKO/lbKO npeAnpl-1~TI-1~. K 3TOMY A06aBI-1/lI-1Cb e~e pa3/l1-14Hble YC/lOBI-1~

npeACTaBI-1/l1-1 nepBoe n04aTKOOTAeJl~lO~ee y60pKI-1 ypo>Ka~ B pa3/l1-14Hb1X perl-10HaX, KoTopble
npl-1cnOC06/leHl-1e CI-1CTeMbl PC. TaK>Ke C/leAOBa/lO Y4eCTb. Bce 3TI-1 Tpe60BaHI-1~

YAa/lOCb BblnO/lHI-1Tb B nO/lHO~ Mepe.



YeM OnTI-1MaJ1bHe~ y6opo4Ha~ MaWI-1Ha

npI-1CnOCa6J1I-1BaeTC~ K I-1MelOl11I-1MC~ YCJ10BI-1~M,

TeM 3~~eKTI-1BHee ee pa60Ta 1-1 TeM BblWe

CTeneHb YAOBJ1eTBOpeHHOCTI-1 ~epMepa, Ha

nOJ1~X KOToporo 3Ta MaWI-1Ha pa60TaJ1a.

~MeHHO 3TO 1-1 ~BJ1~eTC~ ~eJ1blO Bcex HaWI-1X

YCTpeMJ1eHI-1~ 1-1 pa3pa6oTOK.

nO4aTKOOTAeJl~Ten~ PCA CP~pMbl rep~HrxOcpcP
nOCTaB/lS1IOTCS1 C OCHaCTKO~, cneu~cp~4HO~ A/lS1

KOHKpeTHO~ CTpaHbl, C W~p~HO~ Me>KAYPS1A~~

OT 50 AO 91,5 CM (OT 2 AO 9 pS1AOB B >KeCTKOM

~CnO/lHeH~~) ~/l~ >Ke C W~p~HO~ Me>KAYPS1A~~

OT 70 AO 80 CM (OT 6 AO 8 pS1AOB B CK/laAHOM

~CnO/lHeH~~). 1J,/lS1 nO/leBblX ~3Menb4~Tene~

CTe6enb4aTo~ MaCCbl /l1O6b1X cpa6p~KaToB B

paCnOpS1>KeH~~ ~MeeTCS1 HaBeCHoe

o6oPYAOBaH~e. no >KenaH~IO, MO>KeT

nOCTaB/lS1TbCS1 AOnO/lH~TenbHaS1 OCHaCTKa A/lS1

y60pK~ nOACO/lHe4H~Ka.



CI-1CTeMa PC cy~eCTBeHHO OT/l1-14aeTC~ OT

06bl4HblX CI-1CTeM nO4aTKOOTAe/leHI-1~. aHa

o6/laAaeT Ue/lbIM P~AOM npeI-1My~eCTB:

Bo-nepBblx, aHa COCTOI-1T 1-13 MeHbwero

41-1C/la Y3/l0B, KpOMe Toro, PCA /ler4e APyrl-1x

CpaBHI-1MblX C He~ y60pO4HblX MaWI-1H

1-1 noTpe6/l~eT MeHbwe 3Heprl-11-1 npl-1BOAOB

(eC/l1-1 Y41-1TbiBaTb COOTHOWeHl-1e C

npOI-13BOAI-1Te/lbHOCTblO 1-1

CO/lOMOI-13Me/lb4eHl-1e). l:IonO/lHI-1Te/lbHO K

3TOMY, KaK npouecc y60pKI-1, TaK 1-1

CO/lOMOI-13Me/lb4eHl-1e ocy~eCTB/l~IOTC~

eAl-1HCTBeHHblM pOTOpOM Ha Ka>KAbl~

P~A. Ha pacnO/lO>KeHHbIX P~AOM

1-1306pa>KeHI-1~X nOKa3aH ee y6e>KAalO~l-1~

npl-1HUl-1n pa6oTbl: WHeK poTopa nOAaeT

paCTeHl-1e 4epe3 CTe6/leOTAe/lI-1Te/lb Ha

pOTOp. POTOp 3aXBaTbiBaeT paCTeHl-1e,

KOTopoe npOT~rI-1BaeTC~ 4epe3 HO>KeBO~

rpe6eHb C 17 HO>KaMI-1, I-1MelO~I-1MI-1

TBepAOCn/laBHOe nOKpblTl-1e, 1-1 1-13Me/lb4aeTC~.

Pa6o41-1e KpOMKI-1 poTopa TaK>Ke I-1MelOT

TBepAOCn/laBHOe nOKpblTl-1e; 1-13

COO6pa>KeHI-1~ YMeHbweHI-1~ Beca OHI-1

3aKpen/leHbl Ha n/laCTMaCCOBbIX cerMeHTax.

6/larOAap~ Ma/lOMY 41-1C/lY nOABI-1>KHbIX
4aCTe~, CI-1CTeMa I-1CK/l1O4I-1Te/lbHO HaAe>KHa

1-1 He4YBCTBI-1Te/lbHa K nonaAaHl-11O

noCTOpOHHI-1X npeAMeToB. YTO I-1MeHHO

peWI-1Te/lbHO OT/l1-14aeT 3TY CI-1CTeMY OT

APyrl-1x, CTaHOBI-1TC~ nOH~THbIM, eC/l1-1

nOCMOTpeTb Ha ee xapaKTepHble npl-13HaKI-1:

3Ha4I-1Te/lbHO MeHbwe nOABI-1>KHbIX Y3/l0B,

3Ha4I-1Te/lbHO MeHbWI-1~ Bec 1-1 3Ha4I-1Te/lbHO

MeHbwa~ noTpe6/l~eMa~ 3Heprl-1~ no

cpaBHeHl-11O C 06bl4HblMI-1 CpaBHI-1MblMI-1

KYKYPY30y6opO4HblMI-1 MaWI-1HaMI-1 C

61-14eBblMI-1 CO/lOMOI-13Me/lb4I-1Te/l~MI-1.



nerKO pa3111l14111Mbl OTtjeJIbHble Y311bl 3TOrO

nO4aTKOOTtjeJlll1TeJlSI PCA. npll1

KOHCTpYll1pOBaHlI1111 oco6oe 3Ha4eHII1e

npll1tjaBallOCb TOMY, 4TO6bl 3Ta MaWII1Ha

6bllla MalleHbKO~, HetlOpOrO~ 111 4TO6bl llerKO

6blllO 3aMeHSlTb 1I13HaWII1BalO~lI1eCSI Y311bl.

3cpcpeKT~BHa~ A/l~Ha CO/lOMO~3Me/lb4alO~erO
HO>Ka Ha Ka>KAbl~ P~A COCTaB/l~eT np~MepHo
540 MM, 4TO 3Ha4~Te/lbHO npeBblwaeT 3TOT
napaMeTp y 06bl4HblX y60pO4HblX MaW~H.
5/larOAap~ TOMY, 4TO CO/lOMO~3Me/lb4eH~e
pacnpeAe/leHO Ha TaKYIO A/l~HY, HarpY3Ka Ha
OTAe/lbHbl~ HO>K BeCbMa He3Ha4~Te/lbHa.
~ 3TO pa3YMHO 06"b~CH~eT, nO4eMY HO>K~
~3HaW~BaIOTC~ M~H~Ma/lbHO. ~MelO~a~c~
B cep~~HOM ~CnO/lHeH~~ CPYHKU~~

r~ApaB/l~4eCKO~ ueHTpa/lbHO~ HaCTpO~K~
y60pO4HblX n/laCT~H BK/l1O4aeT TaK>Ke
~HA~Kau~lO, XopOWO 3aMeTHYlO ~3 Ka6~Hbl
BOA~Te/l~ ~ nO3BO/l~IO~YIO nOCTO~HHO

KOHTpO/l~pOBaTb HaCTpO~KY.

HOBbl~ nO4aTKOOTAell~Tellb PCA, KpOMe
TOrO, y6e>KAaeT CBOe~ npOCTO~

KOHCTpYK~~e~ nepeAaTO4HOrO MeXaH~3Ma,
pOTOpa ~ paMbl. YTo6bl Ao6~TbC5I 3KOHOM~~
Beca, nepeAaTO4Hbl~ MexaH~3M ~3rOTOB/leH
~3 a/lIOM~H~5I, a 4aCT~ pOTopa - ~3

n/laCTMaCCbl. 3TO Ba>KHbl~ cpaKTOp
HaAe>KHOCT~ ~ YMeHbweH~5I co6CTBeHHoro
Beca Bce~ y60pO4HO~ MaW~Hbl. /J.JJ5I
3aUj~Tbl pOTopa OT neperpY3K~ ~ OT
nonaAaH~5I 4Y>KepOAHbIX Tell B nepeAaTO4HOM
MexaH~3Me YCTaHOB/leHa cpp~K~~OHHa51
MYCPTa. POTOp ~ nepeAaTO4Hbl~ MexaH~3M
COeA~HeHbl Me>KAY co6o~ WTeKKepHblM
coeA~HeH~eM. np~BOAHble KO/leCa
BT5Ir~BaIOUj~X ~ene~ ~MeIOT cne~~a/lbHYIO
n/lOCKYIO CPOPMY 3y6beB A/151 Toro, 4TO6bl
np~ neperpY3Ke ~en~ 06ecne4~BaTb
6e30naCHOCTb, pa60Ta5l, KaK cpp~K~~OHHa51

MYCPTa.



BO3MO>KHOCTb /lerKOrO Aocryna K

y60pO4HbiM p5lAaM C 4e/lblO npOBeAeHa-I5I

Texo6c/lY>Ka-IBaHa-I5I a-I yxOAa 5IB/l5leTC5I

npeAnOCbl/lKO~ 60/lbWOrO CpOKa C/lY>K6bl.

Ko>KYXa-l a-I HOCKa-I Ae/la-lTe/l51 MOryr /lerKO

CHa-IMaTbC5I 6e3 a-ICnO/lb30BaHa-I5I

a-IHCTpYMeHTa. Har/l5lAHO paCnO/lO>KeHHble

Y3/lbl nO3BO/l5lIOT /lerKO npOBep5lTb HaCTpO~KY.

Bce y60po4Hbie p5lAbi a-IMelOT eAa-IHoo6pa3HOe

a-ICnO/lHeHa-Ie a-I B3aa-lMHO 3aMeH5IeMbl.

npa-lBOAHOe COeAa-IHeHa-Ie Me>KAY p5lAaMa-I

ocy~eCTB/l5leTC5I 4epe3 ra-l6Ka-Ie

COeAa-IHa-ITe/lbHble 3/leMeHTbl.

PacnOJ10>KeHHbl~ noA WHeKOM pOTOpa

CTe6J1eOTAen~Tenb OTpe3aeT paCTeH~e
HenocpeACTBeHHO HaA YPOBHeM nO4Bbi ~
06ecne4~BaeT xapaKTepHOe AJl~ c~CTeMbl
PC paC~enJ1eH~e BOJ10KOH >KH~Bb~, 4TO
oco6eHHO Ba>KHO AJl~ 6blCTporo
neperH~BaH~~ (CM. TaK>Ke ~306pa>KeH~~
Ha nOCJ1eAHe~ CTpaH~ue).



I.1Me~ COOTBeTCTBYIO~I-1~ Ha6op

o6oPYAOBaHI-1~ An~ nepeOCHaCTKI-1,

MO>KHO 6blCTpO nepeHa/laAI-1Tb y60pO~HYIO

MaWI-1HY TaKI-1M 06pa30M, ~TO aHa 6YAeT

npeACTaB/l~Tb co6o~ nO/lHO~eHHYIO 1-1/l1-1

Aa>Ke /lY~wylO a/lbTepHaTI-1BY K

cne~l-1a/lbHbIM KoM6a~HaM An~ y60pKI-1

nOACO/lHe~HI-1Ka. Oco6eHHo B TeX perl-10HaX,

rAe 3aceBalOT KaK KYKypy3Y, TaK 1-1

nOACO/lHe~HI-1K, 3TOT Bapl-1aHT

I-1CnO/lb30BaHI-1~ I-1CKJ1IO~I-1Tel1bHO

~el1eCOO6pa3eH, T.K. OH nO3BO/l~eT

1-136e>KaTb 3aTpaT Ha npl-106peTeHI-1e

cne~l-1a/lbHO~ y60pO~HO~ MaWI-1Hbl An~

nOACO/lHe~HI-1Ka.

B ~eJl~ y60pO4HOM 3a30pe YCTaHaBn~BaeTC51

cne~~anbHbli:i HO>K An51 OTpe3aH~5I CTe6nei:i

Ha >KeJlaeMoi:i BblCOTe ~

orpaH~4eH~5I BT5Ir~BaH~5I paCTeH~5I. TaK~M

06pa30M MO>KHO 4aCTb CTe6n51 ~3MeJlb4~Tb.

naAalO~~e 3epHa co6~paIOTC5I B

3epHoynoB~TeJlbHble >KeJlo6a,
pacnOnO>KeHHble y KO>KYXOB, ~ nOAalOTc51 K

WHeKY.

Bce nO~aTKOOTAeJ1~IOUjl-le npI-lCnOCO6/leHI-I~

PCA cpl-lpMbl repl-lHrxOcpcp CO3AaIOTC~ Ha

OCHOBe 6a31-1CHblX MOAe/lel;;, KOTopble C

nOMOUjblO cne~l-Ia/lbHbIX nepeXOAHblX 1-1

npl-lBOAHblX Y3/l0B MOryr COBMeUjaTbC~ C

/l1O6b1MI-I cpa6pl-lKaTaMI-I 1-1 Tl-lnaMI-I

3epHoy6opO~HblX KOM6aI;;HOB.

EC/l1-I Heo6xOAI-IMO, TO MO>KHO 6e3 npO6/leM

OCYUjeCTB/l~Tb nepeXOA OT OAHoro Tl-lna

3epHoy6opo~Horo KOM6al;;Ha K APyrOMY.YMI-1HeHI-15! y nl-1TalO~I-1X WHeKOB

06eCne41-1BalOT xopowylO npl-1eMKY 1-1 B CJlY4ae

nOJ1erJ10~ KYJ1bTypbl. Bo 1-136e>KaHl-1e

nOTepb npl-1 y60pKe 60J1ee BblCOKI-1X 1-1

J10MKI-1X HaCa~eHI-1~f On~1-10HaJ1bHO MOryT

nOCTaBJ15!TbC5! 60J1ee BblCOKl-1e 60KOBbie

pa3Ae/lI-1Te/l1-1 1-1 3aAH5!5! 3a~I-1THa5! peWeTKa.



GERING'HOFF
Carl Geringhoff
Vertriebsgesellschaft mbH & Co.
Gersteinstraße 18
59227 Ahlen/Westf.
~eAepaT~BHa~ Pecny6n~Ka repMaH~~
Tene(j)oH: 02382/9814-0
cJ>aKc: 02382/9814-40

ToprOBoe npeACTaBI1Te/lbCTBO:

Ka4eCTBO ~3Menb4eH~~ CTe6enb4aTO~
MaCCbl ~B/l~eTC~ A/l~ cpepMepa, Hap~~y C
pa3MepOM ypO)Ka~, O~H~M ~3 Ba)KHe~LlJ~X
cpaKTOpOB np~ y6opKe KYKYPY3bl. ECJ1~
~3Menb4eHHa~ CTe6enb4aTa~ MaCCa
~OCTaTO4HO H~3KO ~ 4~CTO OT~eneHa OT
)KH~Bb~, TO 3anaLlJKa He npeACTaB/l~eT
H~KaK~X npO6/leM. Y~aeTc~ C3KOHOM~Tb

~OnO/lH~TenbHY~ TeXHO/lOr~4eCKY~
onepal.\~~.

TeM CaMblM, np\-1 \-1CnO/lb30BaH\-1\-1

C\-1CTeMbl PC cp\-1pMbl rEP~HrxO<P<P

CO3AaIOTC5I Ha\-1/lY4UJ\-1e npeAnOCbl/lK\-1 A/151

\-1Aea/lbHOrO CO/lOMO\-13Me/lb4eH\-151.





