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JOCIIIDKEHHSA CUJI HATATI'Y KAHATIB ITPU POBOTI HATSOKHUX
MEXAHI3MIB MAILLINMH

Pestome. Hasedeno KOHCmMpYKYilo cmenoa Oasi OOCNIONCEHHS Xapakmepucmuk 28UHMOBUX Onop npu
BUPOULYBAHHI XMet0, BUHO2PAOY, HAMALYS8AHHSA NiHIU padio- U enekmponepeday ma iHuie. Bugedeno ananimuuni
3anexcHocmi O 6U3HAUEHHA CUNOBUX, KOHCIMPYKMUBHUX | MEXHOIOINHUX NAPAMEMPI8 HAMANCHUX 1eDI00K MAWUH
PI3HO20 CYHCO08020 NPUSHAYEHHS OISl MPLOX POZNOECIOOHCEHUX cXeM iX pobomu.

Kniouosi cnosa: namseysanns kanamis, CmeHo, 28UHMOGI ONOPU.

B. Gevko, O. Lyashuk, I. Gevko, A. Kolesnuk, I. Kuchvara

STUDY OF FORCES AT WORK BOXING TENSION TENSION MACHINES
MECHANISMS

The summary. A stand construction for investigating the characteristics of screw supporting structures in
growing hop, grapes, mounting lines of radio and electrical transmitting and others was shown. Analytical
dependencies for determining power, constructional and technological parameters of tensioning winches of
machines for various official purposes with three widely spread schemes of their work are derived. Three versions
of using hoisting-transporting winches were considered to provide their reliability and analytical dependencies for
calculation power kinematic and constructional parameters were derived. The stand for investigating
characteristics of screw supporting structures of hoisting-transporting winches was made in the form of a
mainframe to which main units and devices are joined. A cylindrical reduction gearbox with a driving drum, which
are fixed in a box like mainframe is mounted rigidly on the mechanism body’s top left side. A rope end is fixed
rigidly to the driving drum with possible rotation and winding using a handle. Between left side of the driving drum
and left pillar of the mechanism body a ratchet-wheel is mounted rigidly on a ratchet sleeve. The ratchet wheel
interacts with a pawl supported by a spring to the wheel. To the left of the driving drum opposite to it on the same
height a roller is mounted directing the rope’s motion. This roller is installed on the axis with a possible rotation.
The value of the axial displacement of the guide roller is equal to the length of the driving drum with a possible
uniform placement of the rope on it. The axis is rigidly installed on two pillars and fast fixed on the top to the body
by well-known methods. Lower guide roller for the rope directing with possible regulating its position in vertical
and horizontal planes is rigidly mounted on the mainframe’s bottom opposite to the guide roller by the well-known
methods. A hook connecting the rope with a dynamometer for measuring tension force value on screw support is
rigidly fixed further on the left along the rope. The other end of dynamometer is joined to the hook and the rope
which is rigidly fixed to the screw support pin. Through a hole a screw by which the screw support is tightened into
the soil is rigidly welded to the screw support. The hole of the screw support is on the minimal height over the soil
level to prevent its excessive bending. A tripod signal pyramid is used to investigate the strength of screw support
pin and the screw itself and also the rigidity of the weld by which the screw is fixed to the screw support. The
pyramid is mounted over the screw support on the top of which a bearing roller on the axis with possible circular
rotation. Besides the axis is parallel to the axis of the driving drum and is mounted on the same height. And two
supports of tripod signal pyramid are placed on the top of the screw support axis for normal load receive. On the
right end on the mainframe the analytic-digital transformer and computer are installed to fix the rope tension force
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by dynamometer while investigating both the value of force of screw support resistance and screw rigidity by well-
known methods.
Key words: tensioning of ropes, stand, spiral supports.

Ymoeni noznauennsn
T; — natsr kanata, H;
F,, — cina TepTs KOB3aHHA BaHTaXy IO IuIomuHi, H;
m — Maca BaHTaxy, KT;
M — KOeQIIIEHT TepTsI KOB3aHHS;
mj — Maca KaHara, Kr;
g — IPUCKOPEHHS BIbHOTO MAIiHHS, M/C’;
y— I'yCTHHA MaTepially KaHaTa, KI/MM';
S — TIOIIA TIOTIEPEYHOTO Mepepidy KaHaTa, MM,
| — NoBXWHA KaHaTa, MM;
R; — pazgiyc bapabana, MM;
R, — nOBXHHA PYKOSTKH, MM;
T, — HaTar Tpoca, H;

. A 2
a — IIPUCKOPEHHS, 1[0 BUHUKA€ BHACI1JO0K MIBUAKOTO IMIIHIMAHHA BaHTaXy, m/c”.

IlocranoBka mpo6Jema. [limHIMaIBHO-TPAHCIIOPTHI MAIIMHUA 1 MEXaHI3MH € OCHOBOIO
MeXaHi3alii Ta aBTOMaru3allii BUPOOHMIITBA B HAPOAHOMY TOCIOAAPCTBI KpaiHu. Bin
NpaBWIBHOTO BHOOpY W pO3paxyHKy MEXaHI3MIB MallMH 3aJeKUTh iX eKCIUTyaTaliifHa
HQIIMHICTP 1 JOBrOBIYHICTh, EKOHOMIYHA JIOIUIBHICTH 1 TIPOAYKTHUBHICTH mparii. s
JOCITIJKCHHSI TIPOIIECIB HATATYBaHHS KaHATIB Y TOJbOBUX YMOBax JUIs MEPEPaxOBaHUX BHIIEC
notped HEOOXiMHO JOCHIIUTH HABAaHTaXyBalbHY 3/aTHICTh T'BUHTOBHX OMNOp, SKI
BUKOPUCTOBYIOTBCS JIJISl IUX IIUJICH 1 BUSHAYUTH 1X KOHCTPYKTHBHI i CHIIOBI MOKIHMBOCTI. Tomy
MU pO3pOOMIM KOHCTPYKIIT OMOp 1 CTeH VI JOCHIHKEHHS [IMX MEXaHI3MiB.

AHaJi3 ocTaHHiX aociigxeHb i myOaikauniii. [lutanHs HamifHOCTI W JOBrOBIYHOCTI
1HIMAILHO-TPAHCTIOPTHOI TEXHIKU PI3HOTO CIY>KOOBOTO NMPU3HAYEHHS MPUCBSIUEH] Mpalli psay
aBtopiB [1-3]: Casina I'.H., T'opomka O.A. [1], BynrakoBa B.M. i ['osioBaua [.B. [2], [Ban4ueHKa
@®.K. [3], Mamume B.T. [4] Ta Gararo iHmmMX. Y TOpamsx OUX aBTOPIB BHKIAJICHO 3arajibHI
OCHOBHM KOHCTPYIOBaHHSI i pO3paxyHKy JeTaleil Ta OKPEMHX EJIEMCHTIB MaIllMH 3arajibHOro
NPU3HAYCHHS, TI0B’I3aHKX 13 HATATYBaHHSIM KaHATIB.

Meta pociigxkenb. BupoOjeHHS TeOpeTHYHHX TMEpeayMOB 3a0e3leueHHs HaaiiHOi
poOOTH MiTHIMATBHO-TPAHCTIOPTHUX MAIIHH, SIKi ITHPOKO BUKOPUCTOBYIOTHCS B PI3HUX TalTy3six
HApPOJIHOTO TOCIOJAPCTBA Il HATATYBAHHS KaHATIB — MPU BHPOIIYBaHHI XMEI0, BUHOTPANY,

HATATY JIiHIA pajio- i eJeKTponepeaady y peMOHTHHX OIepallisx Ta iH..
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PobGoty Bukonano 3rigHo 3 moctaHoBoto Kabinery MinictpiB Ykpainu «IIpo po3BuTox
CLIBCHKOTOCTIOAAPCHKOTO MAIIMHOOYAyBaHHS 1 3a0e3MeUeHHs] arpONPOMHUCIOBOTO KOMILIEKCY
KOHKYPEHTHO31aTHOI TexHikoto» Ha 2010-2015 pokw.

PesyabraTn  pocaimkenb. Jlns  3a0e3nedyeHHs  HAAIMHOI  poOOTHM  MiJHIMAIbHO-
TPAHCHOPTHUX JI€0IAOK PO3IJISIHYTO TPU BapiaHTH iX BUKOPUCTAHHSA W BHMBEICHO aHANITHYHI
3aJISKHOCTI [Tl PO3PaxXyHKY CHIIOBHX KIHEMAaTHYHUX 1 KOHCTPYKTUBHUX mapaMeTpiB. CTeHa is
JOCIIJKCHHSI XapaKTepUCTUK T'BUHTOBUX OIOP IMiJHIMAIBHO-TPAHCIOPTHHUX Jebimok (puc. 1)
BUKOHAHO Yy BUIVIAAI Kopmyca 1, 70 SIKOro NpHETHAHO OCHOBHI BY3JIM 1 HpWiIagu. 3BEpXy
KOpITyca, 3 JIBOro 00Ky 3BEpXY >KOPCTKO BCTaHOBJICHO LMIIHAPUYHUNA PEYKTOP 2 3 MPUBOAHUM
OapabanoM 3, siki BMOHTOBaHI B KopoO4acTtomy kopiryci 4. Jlo nmpuBoaHoro 6apabaHa >KOPCTKO
3aKpIIUICHO KiHelb KaHaTa 5 3 MOXKIUBICTIO HOro oOepTaHHS ¥ HaMOTYBaHHS Ha HBOTO 3
BUKOPUCTAHHSAM PYKOSTKH 6.

Mix JiBOIO CTOPOHOO MPUBOAHOTO OapabaHa 3 1 JIiBOIO CTiiiKOI0 4 KOpoOYacTOro Kopiyca
4 >KOPCTKO Ha XparoBil BTYJI 8 BCTAHOBJIEHO XparoBe KOJeCO 9, M0 B3aEMOI€ 3 XParoBOO
cobaukoro 10, sika MATHCKYETHCS MPYKUHOIO 11 10 XpanmoBoro kKojeca.

3 niBoro 60Ky Bia mpuBoAHOro OapabaHa 3 HaBNPOTH HHOTO HA HOTO BUCOTI BCTAHOBIIEHO
HANPAaBISAIOUNN poHK 12 pyxy KaHaTa 5, SKUi BCTAHOBIIEHO Ha Oci 13 3 MOXIIUBICTIO KPYTOBOTO
oOepranHs. BenumunmHa OCHOBOTO NeEpeMIllEHHS HAMpPaBIISIOYOTO POJHMKA JIOPIBHIOE JTOBXKHHI
PUBOJHOTO OapabaHa 3 MOXIIMBICTIO PIBHOMIPHOTO YKJIaJaHHS Ha HbOMY KaHaTa 5. Bich 13
KOPCTKO BCTAHOBJIEHa Ha JBOX oOmopax 14 1 »OpCTKO 3akpiljieHa 3Bepxy A0 Kopmyca 1
BIIOMUMH croco0amu. 3HHM3Y Ha KOPIYCl HaBIPOTH HANpaBISAIOYOro poiMka 12 KOpcTko
BCTAHOBJICHO HWKHIM HANpaBIAIOYUN pONMUK 15 UIs HampaBieHHsS KaHaTa 3 MOJKIIHMBICTIO
peryaioBaHHS WOTO TOJOXEHHS Y BEPTUKAIbHINA 1 TOPHU3OHTANBHIN IJIONIMHAX BiJOMUMH
crocobamu.

Jani 37miBa Mo XOAy KaHara 5 JKOPCTKO BCTaHOBJIEHO rak 16, 1mo 3’e¢iHye kaHaT 5 3
JMHAMOMETPOM 17, SIKUI CITYKUTbH IS 3aMipy BEJIMYMHU 3YCUJUIS HATATY Ha TBUHTOBIN OIOPI.

Jpyrum kiHuem amHamoMmeTp 17 KOpCTKO 3’eaHaHWil 3 rakoM 18 i KaHaTtoM 5, SIKHMiA
KOPCTKO TpUETHAHUA M0 mTups rBUHTOBOI omopu 20. Uepes otBip 21 10 rBUHTOBOI OmoOpH
KOPCTKO MPUBAPEHO I'BUHT 22, IKUM TBUHTOBA OIOpa 3arBMHYEHA B IPYHT. OTBip 21 rBUHTOBOI
OMOpH BUKOHAHO Ha MiHIMaJbHIN BHCOTI HaJ piBHEM IPYHTY AJid 3anoOiraHHs ii HaAMipHOMY
3TUHY.

Jlnist mocHiKeHHS MIITHOCTI IITHPsI TBUHTOBOI onopu 20 i okpeMo TBUHTA 22 Ta MIIIHOCTI
3BapHOro IIBa 23, SIKUM TBUHT NPUBOJUTHCS J0 TBUHTOBOI ONOPH, BUKOPUCTOBYIOTh TPUKYTHY

mipaminy 24. OcTaHHS BCTAaHOBJIEHAa HaJl TBUHTOBOIO omopor 20, 3BepXy fAKOi KOPCTKO
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BCTAHOBJICHO OTIOPHHI POJIMK 25 Ha 0ci 26 3 MOMIIMBICTIO KpyroBoro odepranus. [Ipuuomy Bich
26 € mapajieTLHOIO JI0 OCl MPUBOHOTO OapabaHa 3 1 BCTAaHOBIICHA HA Til caMiil BUCOTI.

Kpim Toro, aBi onopu TpuKyTHOT mipamian 24 po3MilieHi 3BepXy BiJl 0Ci TBUHTOBOI OIOPH
20 17151 HOPMAJIBHOTO CITPUMHSATTSI HABAHTAXKCHHSI.

3 mpaBoro KiHI Ha Kopmyci 1 BCTaHOBIEHO aHANITHYHO-IU(POBUIN MepeTBoproBay 28 i
KoMIT'toTep 27 s dikcamii 3yCHIJUISI HATATY KaHaTa 5 TuHAMOMETpoM 17 mpu mociipKeHHI

BEJIMYMHM CHJIM OTTOPY TBHHTOBOI oropu 20, a TAKOXK MIIHOCTI TBUHTA 22 BIJOMUMH CITIOCOOAaMHU.

/[ooooN

Pucynox 1. Ctenn uist 10CHIKEHHS XapaKTepUCTUK TBUHTOBUX OIOP JIE01 10K

Figure 1. Stand to study the characteristics of spiral support winches

PoGoTta crenma i JOCHIDKEHHS XapaKTEPUCTHK TBHHTOBHX OIOP  ITiIHIMAQJIBHO-
TPAHCTIOPTHUX JI€01OK 3IHCHIOETHCS TaKUM YUHOM. J1Jis BiANpaItoBaHHA KOHCTPYKIIIi CTeH a 1
METOJIMKH TIPOBEACHHS JIOCHIKCHb CTCHJ Oa)XaHO BCTAHOBUTH B TPUMIIIEHHI TPYHTOBOTO
KaHaJy, JIe MOXHa, TBUHTOBY ornopy 20 3arBHHYYBaTH B IPYHTI, J¢ € CIPHUSATIMBI YMOBH JJIs
MPOBEJICHHS IOCIIKEHb 1 OyTH 3aXUIIEHUMH BiJl OTaIiB.

Ha puc. 2 naBegeHa po3paxyHKOBa CXeMa BHKOPUCTAaHHS TPAHCIOPTHOI JIEOIAKU Jis
TPaHCIOPTYBAHHS BaHTAXKIB [0 TOPHU3OHTAIBHIN TUTOIIUHI.

PoboTa crenna 31iiCHIOETBCS TaKUM YMHOM. [ BUHTOBY omopy 20 3arBUHUYYIOTH B TPYHT, a
1o ii oTBopy 21 mix’eqHYIOTH KaHaT 5 3 AMHaAMOMETpPOM 17, a 10 APyroro KiHisg AUHAMOMETpA
i’ €qHYIOTh KaHaTl9 1 HampaBigOTh WOTO yepe3 HampaBiswoui ponuku 12 1 15, a gami — g0
npuBigHOro Oapabana 3. Ilicias 1uX MIATOTOBYMX OIEpaliii 3a JOMOMOTOI PYKOSTKHA 6
3MIHCHIOIOTh HAKPYYyBaHHs KaHaTa HA MPUBOAHUHN OapabaH. [lpy nbomMy HEOOXITHO CIIIKYBaTH
3a TBUHTOBOIO omoporo 20 1 pikcyBaTu Moka3u AuHaMmoMeTpa Ha koM totepi. [Ipu BiaxunenHi ii
BiJl BepTUKaji Oifplle OMYCTHMOI BEIMYMHU JOCHIKCHHS NPUIUHSIIOTH 1 BCTAHOBIIOIOTH
TpaHUYHI 3HAYCHHS CHUJIM ONIOPY I'BUHTOBOI OMOPH, MIBUAKICTH 1 IIISAX MEepeMilieHHs kaHata. Ll

cepis IOCIiPKeHb HaBeJeHa Ha puC. 2.
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(NN

Pucynox 2. Po3paxyHKOBI cXeMH BUKOPHCTAHHSI MTiIHIMaJIbHO-TPAHCIIOPTHOT JIEOIIKH /ISl TPAHCTIOPTYBAaHHS
BaHTaXXIB 110 TOPU30HTANIBHIH TUIOLIHHI:
1 — BaHTax; 2 — GapabaH, Ha SIKUIl HAMOTY€ETHCS TPOC; 3 — TPOC; 4 — pyKOsATKa

Figure 2. Calculated scheme of lifting and transport winch for transporting cargo along the horizontal plane:
1 — weight; 2 — drum on which wound wire; 3 — wire; 4 — handle

Bunanok 1. JleGigka meperarye BaHTaX | MO TOPU3OHTANIBHIA MIOPCTKINA IJIOLIUHI

(puc. 2).

VYMOBY piBHOBAaru 3amnuieMo TakuM YHHOM: 1 = Fy,

ne T; — HaTar xanara, H;
Fy, — cuna TepTs KOB3aHHS BaHTaXYy Mo riouuHi, H.
3anexHICTh JIsl BA3HAUCHHS HATATY TPOCca MOXKHA 3alMCaTH Y BUTIISIIL:

Li=(m+m)-g-p (1)

Jie m — Maca BaHTaxy, KT;

M — KOoe(iIieHT TepTs KOB3aHHS;

m| — Maca KaHara, KrT;

g — IPHCKOPEHHS BUTHHOTO MaIiHHs, M/c .
Maca tpoca 6yae nopiBHIOBaTH
mj = ]/S 4,
JIe — TYCTHHA MaTepiany KaHata, KI/MM ;
S — myoi1a nonepeyHoro nepepisy KaHata, MM ;

| — OBXMHA KaHaTa, MM.
KpyTtHuit MoMeHT Ha GapabaHi 2 BU3HaYaeMO 3 3aJI€KHOCTI
M 1= T i -R 1

ne R; — paniyc 6apabana, M.
Cuny, sika HEoOXiJHa JJIsi MPOKPYYyBaHHS OapabaHa 2 3a JOMOMOTOI PYKOSTKU 4,

BU3HA4YaeMo 31 criBBigHomenss 7;-R; = P;-Ro.

Ie R, — TOBXXHUHA PYKOSITKH, MM.
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Jpyra cepist 10ociiiiB MOB’s3aHa 3 BU3HAYEHHSIM CHJIM 3arBUHYCHHS TBUHTOBOI oropu 20 y
IPYHT, BU3HAYCHHSM MIITHOCTI TBUHTA 22 1 3BapHUX IIBIB 23 MPOBOIUTHCS 32 AHAIOTIEI0 MEPIIOT
cepii AOCIiiB, TIIBKU MPH oMY KaHat 19 1 nuaamomerp 17 min’eqHaHi BEpTUKAIBHO (pHC. 3).

Bunanoxk 2. Jlebinka migHiMae BAaHTaX Ha JIESKY BUCOTY (pHcC. 3).

Ym(g+a)

Pucynok 3. Po3paxyHKOBI CXeMH BUKOPHUCTaHHS ITiIHIMAIbHO-TPAHCIIOPTHOT JEOIAKH IS MiTHIMAHHS BaHTaXIB

Figure 3. Calculated scheme of lifting and transport winches for lifting loads

YMOByY piBHOBAru 3aruiieMo TaKUM YHHOM:
I;= m(gta) +m(g+a), )
ne T, — narar tpoca, H;
a — MPUCKOPEHHSI, 1[0 BUHUKA€E BHACTIIOK IIBUAKOTO IMiTHIMAHHS BAaHTAXY, M/c?
Cuny P, BU3HAYHMO 3 3aJIS)KHOCTI

_(m+m)(g+a)R,
= R _

P, 3)

Bunanok 3. Jlebinka Hatsarye kaHat (puc. 4).
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Pucynox 4. Po3paxyHKOBI cXeMH BUKOPHCTaHHS MiAHIMAJIBHO-TPAHCTIOPTHOT JI€01IKM HATATYBaHHS KaHATIB IIPH

BUPOIIYBaHHI XMEJII0, BUHOTPALy Ta iH.

Figure 4. Calculated scheme of lifting and transport tensioning winch rope for growing hops, grapes, etc.

YMOBH piBHOBAru 3amuiieMo TaKUM YHHOM:
Bich y: m;-g-T3sina-Tysina = 0;
Bich X: T3-cosa- Tycoso = 0,
ne T3, Ty — BiMIOBIAHO HATST KaHATa Ha JIBiH 1 TpaBiil AuisHKax, H.

3igcu 13 =Ty, mig=2T, -sinc.

Toni
7,=-""& (4)
2-sina
KpyrtHuit MoMeHT Ha GapabaHi:
.o-R
M, =228 (5)
2-sina

HaBeneni 3anexHOCTI MOXKHa BHKOPHCTOBYBaTH JUISL PO3PaxyHKY IMiJHIMaJIbHO-
TPAHCIIOPTHOT JICOITKK 3 TBUHTOBOIO OIMOPOIO, KA MOXKE MATH IIUPOKE BUKOPUCTAHHS B Pi3HUX
rajiy3sx HapoJHOTO0 TOCTHoJapcTBa mpu 3abe3medeHHi i1  eKCIuTyaTalidiHol HaaiiHOCTI,

JIOBTOBIYHOCTI ¥ PO3IINPEHH] TEXHOJIOTIYHUX MOXKIIMBOCTEH.
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1 2 3 4

Pucynox 5. ExciepuMeHTanbHi 3pa3ki TBUHTOBHX OIOP 3 Pi3HUMHU KOHCTPYKTHBHUMH TapaMeTpamu: 1 —
KOPILyC OTIOpH; 2 — IMIIHIPUYHUHA CTepKEeHb; 3 — TBUHTOBA CIIIpajb IIHEKA; 4 — KOHIYHA HAacalKa

Figure 5. Experimental models of spiral supports of different structural parameters: 1 — body support; 2 —
cylindrical rod; 3 — spiral auger screw; 4 — conical nozzle

Tabmuns 1

KoHcTpykTHBHI TapaMeTpy TBUHTOBUX MiIHIMaIbHO-TPAHCIIOPTHHX JIEO110K

Ne 3/n Tun D, mm d, mm L, mm I, mm t, Mm

1 22 12 400 360 12
2 31 15 400 360 16
3 1 38 18 500 460 20
4 46 22 500 460 25
5 55 25 600 560 30
6 80 40 600 645 50
7 2 100 60 1100 945 60
8 120 70 1500 1345 70
BucHoBku:

Ha ocHOBI HaBeIeHUX JOCTIHKEHb MOKHA 3pPOOUTH TaKi BUCHOBKH:

1. Po3pobiieHa KOHCTPYKIIiSl CTEHAA sl JOCTIPKEHHS TBUHTOBHX OIOP ITiTHIMATbHO-
TPAHCIIOPTHUX JICOIZIOK B TIOJHOBHUX YMOBAaxX, KOJM TBHUHTOBI €JIEMEHTH € OIOpaMH, SKi
3arBUHYYIOTHCS B TPYHT JIJIsl HATSTYBaHHI KaHATIB.

2. BuBeneHi aHamiTH4HI 3aJI€KHOCTI JJI pO3paxXyHKY iAHIMAIbHO-TPAHCIOPTHOT JIEO1 KU

3 'BUHTOBOIO OIIOPOI0, KA MOXE MaTU HMIUPOKE BUKOPUCTAHHA B pi3HI/IX raigy3sax HapOJHOIo
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roCIoIapcTBa Mpu 3a0e3neyeHHi 11 eKCIuTyaTaliiiHol HaaifHOCTI Ta JOBTOBIYHOCTI 1 pO3UINPEHHI
TEXHOJIOTIYHUX MOKJIHBOCTEH.

3. HaBeneni excriepuMeEHTalbHI 3pa3kd TBUHTOBHUX OMNOpP 3 PI3HUMHU KOHCTPYKTHBHHMU
napamMeTpamH.

Conclusions:

On the basis of present research the following conclusions:

1. Designed for stand design study of screw supports lifting and transport winches in the
field when the screw elements are supports that are screwing up into the ground for tensioning
ropes.

2. Analytical expressions for calculating the lifting and transport winch with helical
backbone, which can be widely used in various sectors of the economy while ensuring its
operational reliability and durability and expansion of technological capabilities.

3. The experimental samples of spiral supports of different structural parameters.
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