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1. &9

1. Introduction

1.1 A&
1.1 Application

YXZH 2 S 3R TV 22 245 5K ) B 20~ 17 8 R 2 R B ] P AR5 et P 0 980 s R e A s R
PR S A7 AN BE 15 B0 A0 22 48 5K ) V- T ot ) — b SRR 28 i o 2B R PP JE R s
HE AT RS, R RS RSB 2 4845 5) . FRIRA TN sk B P, s T 2 4RTHL
I — TR B HOR, A2 A ERTIHLG I N2 b B30 AR B T — KT BB R A,
LR IS, H B IE A .
YXZ Type steel-rope tension auto-equilibrator for multi-rope winder is a utility model product
developed against the rope adjuster (hydraulic spiral type and hydraulic pad-type, which are
commonly used both home and abroad) cannot regulate the tension equilibrium of the steel-rope
automatically. This product adopts closed loop passive hydraulic connection automatically balance
adjustment system, which can achieve the tension auto-equilibrium of the steel-rope both under the
dynamic and static conditions, and improved a key technology for the multi-rope winder. With this
product, the multi-rope winder made a new step forward both in terms of security and productivity.

This product has been serialized for rectification of the old mines and design of the new mines.

1.2 The

1.2 Function

C REAERTHMNZA /D). FPIRA TSR B3, ATEAEiE.

C This equipment can make the hoisting steel-rope achieve tension auto-equilibrium under the
static and dynamic state without stopping the winder to regulate.

C AR A AR R EAR R T2 0 5 S AN 22 24 5K ) 7%

€ This equipment can reduce the steel-rope tension differences caused by the diameter error of
drum rope groove.

C el B A P 22 200 A B 8 15 7 5 LS PR A 22 48 B ) A4k

C This equipment can reduce or eliminate the variation of steel-rope stresses caused by the

stiffness error of itself.
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C REA R B 22 2 A ] Ay, 9/ DRI ) AN1- 2 TR 9 1 D 28 <

€ This equipment can increase the service life of steel-rope and reduce the rope broken accident
caused by the tension nonequilibrium.

C BERRIRBETLTI AT BT, S A A T i

€ This equipment can reduce the liner abrasion greatly and extend the service life of the liners.

C BRI SUH AT sk Ty RSP, gl DR T AR R .

€ This equipment can reduce or cancel the turning liner.tension test. equilibrium adjustment greatly
with less maintenance work.

C Al RO TERR A L

€ This equipment can reduce the frequency of cutting rope when adjusting the cage.

1.3 =
1.3 Features
gy, RO/ R SNEEM.
€ Simple structure, small size, light in weight, good looking.
C PR WAL (AR ZEK.

< High equilibrium precision, meet the requirements of {Safety Regulation) .

1.4 EZHARKHE

1.4 Major Technical Features

5 o H LA
No. Description Unit | 600 | 900 | 1350 | 1700 | 2000 | 2500 | 3000 | 4000
1 i

B0 Rk
) - %Lﬁ&ﬁﬁﬁ , 1350 | 1700 | 2000 | 2500 | 3000 | 4000
Designed breaking load for single one
T8 AN 22 48 H A%
2 ) , mm | 15-20 | 19-28 | 28-35 | 30-40 | 35-45 | 40-50 | 45-55 | 55-65
Applicable steel-rope diameter
3 T 4E 4 R 416 A
Numbers of hoisting rope Strand 40r6
V& /PRI EE TR
4 % tFHi,J Eﬁ%ﬁﬂﬁ? mm 200 250 300
Allowable min. hoisting distance
e KR ZR R 2
5 . BARA ,% ) mm 355 540 685 735 865 898 | 1130 | 933
Max. distance for adjusting ropes
5 jJI:l.L)"— E
6 %7& X%,ﬁ ) kg 157 242 434 672 770 | 1198 | 1345 | 1678
Deadweight for single device
Horp XSD AUprAE4R A
i PR ) kg 46 77 136 250 250 430 430 630
Mass of XSD Type standard rope-ring
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1.5 ¥Rk N B a3 TFEREE

1.5 Structure and Principle of the Tension Auto-equilibrium

5K BV lia e B R A . WURPET RS AR AR A = . PR E e
AL, P2, B3, B4, KRS, MIBR6e. MEEhEL7. JERRAIES. Hk9. TIERLET10.
Bl A1, NIEEML1240 8. HARM AR GIE I AR A S, FERO. P IE R 1O il L 7 21
JATPLANIA G K, I 3T AR AR A LR, Al ) AL, R 128 T A Y
FIRCAHIE, 2 A IXFER SR BXERA M8 E . W] &)k 7Kk Barrfres3edE. (L F
)

Tension auto-equilibrator consists of wedge rope-ring, hydraulic balance system, load bearing
structure. Single device consists of 1- wedge rope-ring, 2-median plate, 3-top pin, 4-baffle plate,
5-pressure plate, 6-side plate, 7-oil cylinder, 8-connecting assemblies, 9-cushion block, 10-median
pin, 11-connecting rod fork , 12-bottom pin. Median plate-2 and side plate-6 along with baffle plate-4,
pressure plate-5, cushion block-9, median pin-10 and oil cylinder-7 consist of buckle structure. With
the connection of top pin-3 to wedge rope-ring-1 and the connection of connecting rod fork-11,
bottom pin-12 to the load bearing hanging plate of the vessel, several such structures along with
connecting assemblies-8 (hose, valve, pipe) consist of tension auto-equilibrator (see below figure).

5K 77 A Bl ek e A ]
Structure drawing for tension auto-equilibrator
1. BUB4ERR: 2. iR 3. LBEEEAS: 4. R 5. AR 6. fUER: 7. dEMEGEL
1 - Wedge rope-ring, 2-Median plate, 3-Top pin, 4-Baffle plate, 5-Pressure plate, 6-Side plate, 7-oil cylinder
8. JERALMF; 9. By 10. PEEEAY 11 B 120 NEER

8-Connecting assemblies, 9-Cushion block, 10-Median pin, 11-Connecting rod fork, 12-Bottom pin
PR B A IR PG E R ToIR AL Tia a1k, LR 22 4 A7
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FEIK 372, KSR 2 23 5 A2 . Ebe9 UG s AR S [ 4 T4 3 ol i Aok 322 38 M 6 7 3% ZE A T 4 »
BEERC, AN K AR /N, IR A PRI e S NSRS RE T L, S FE AT AR S
K, wdERR9, 2. HS. MG a4 H, N2 2i5k AR, BRI H AN 22 48 (V) 5K 0 KA 4,
TER LIS B A A B A5 1

The operating principle of this device is closed loop passive hydraulic connection type. The
steel-rope with larger tension, no matter in dynamic or static, as long as each steel-rope has tension
differences, will compress the oil cylinder through median plate-2, cushion block-9, side plate-6 and
pressure plate-5 to make the piston rod of cylinder-7 compress and lead to a relative move between
median plate-7 and side plate-6, and also can get a smaller steel-rope tension. The fluid in the
cylinder with larger tension will flow into the one with smaller tension through the connecting
assemblies-8 to make the piston rod extend. The steel-rope tension can be increased by shortening
the relative move between median plate-7 and side plate-6 through the cushion block-9, pressure

plate-5 and side plate-6. The cylinder will stop moving until each steel-rope tension becomes equal.

. BE5IAR

2. Installation and Testing

|-‘-|,|:|: E%

2.1 Preparation for Installation

211 THEH

2.1.1 Preparation of Instruments

C M ITH, EAREEEMEA SN Mk el e . BT Ae P i e R /NS B gl 2 ol i %
LR & SR REE s

¢ Lifting instruments. Make sure sling chain and electric block with high reliability can be provided
to hoist the containers. Make sure the small electric block or sling chain, which can assure the
product could be moved up and down with high speed, can be provided. Pulley is allowed to be
used to instead of small electrical block and sling chain if they are not available.

C UIEITH, mTE2REBEASHR . FRESBIE, Prilbiik & v %S

€ Cutting tools. The cutting tools are necessary due to the old hydraulic spiral type pin and plate
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are inclined to rust.

C WHTH, REW61), 2eih20kg, W iM50~60Kkg. /7 (S LLm )ik H md it i, b7 (o
LAAE) % F Neo BB S it Hvb2kg, 4820~ 30%] .

€ Common tools, including six security belts, diesel oil 20kg, hydraulic oil 50~60kg. For hydraulic oil,
advanced gear oil should be selected for the south (south to Yellow River), while Ngglow-freezing
hydraulic oil should be selected for the north (north to Yellow River). Also, cotton 2kg, rope clamp

20~30 pairs are required.

212 NGUE®E

2.1.2 Personnel Preparation

W R M, —BA6~8 AT, Wi ZEA10 N AL .

Generally, 6~8 persons for electric lifting equipment, 10 persons for pulley.

2.1.3 F=

2.1.3 Attention

RS DN P i e R HR K Bl /I RO S A s AR N RO, DA BT 2 1 i A4
Attention should be paid to the measurement of the max. or min. dimension of H (see above figure)

and the previous dimensions to determine whether the need to cut off ropes.

2.2 BiERiE

2.2 Installation of the YXZ Type Tension Auto-equilibrator

1. W€ e RERAE RS AR E s, — B TR AT /e 22 321 65, Vs dR
THHLEAEH D %3

1. Determine the vessels and operating site for installing this device. Generally, the site of tower
winder can be placed at the second or third floor, ground type winder can be placed at the shaft
entrance.

2. REESRRRVEAM A E

2. Lift the vessels to the position that facilitates to install.
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FEIE 407 B ) — M P g 4 28R el Fl CHAR4ags Kot e,
Fix all the head ropes on the other side in appropriate position with rope clamp or special tools.

HI Bl 7 o R 2 s s ik, A bimac A TR SR

Ll S o

Lift the vessel with the electric block or sling chain to change the to be replaced tension

auto-equilibrator.

5. i BRI AN IR —ASE), EEREIN—E SR LN BB B R Lol P
Bt

5. Disassemble the old device (use new one to instead of old one). Rusty spots remained in the
pin holes have to be cleaned and butter to be added during disassembling. Then install the new
device.

6. EFrEdEREE, M EREREL), mEW. ~ ’W 8.

6. After finishing the installation, install the pipe (pay attention to clean the joints) and inspect
components such as pins, clips, valves and pipes.

7. JNAEE, IEALSAHTE, bE4aK.

7. Drop the vessel to let it down freely with head rope bearing loads.

EEHEHBNAE .

Connect the motor pump.

[ S A A PRV, FEVRCER O T R ZE AT RE RS SOt S A S A~ 17200 1k

Fill in the connecting vessel with fluid. The volume is suitable when all the piston rods can

© © © x

extend uniformly to 1/4~1/2 out of the total volume.
10. MRS AR PT A 7 1T .
10. Close king valve then close all the sub-valves.
11, Ry — AR HRER
11. Remove the rope clamp on the other end.
12. Ko — AR ae 5 B BT E

12. Lift the other end of the vessel in position.

g ek 2 A .

Device on the other end should be installed ditto.
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23 FERFRESFESEIN

2.3 Installation of Equilibrium System and Cautions

2.3.1 WHE AR ) AR ok, BEhE, BN TEMPIRAS . e A R A b S A e
BLE R, — V5l Ja Jr al i i g

2.3.1 Hydraulic connecting vessels have been done the pressure test, exercise test under oil-free
condition. Plugs shall be inspected during installation as well as the cylinder. They cannot be used if

defects found.

2.3.2 whefi Ak, MV B VEEE SN L, mERE ARSI, R RE N
Pl — &, Velbf Rk A EE, SEE L, 5%, TR TR, RESeEaaRIE . 1’
] WA RN, LI “u” R

2.3.2 Remove the plugs before installation, clean the inlet of the connecting vessel with gasoline
several times as well as two sealing joints of the high-pressure rubber pipe. Special attention shall
be paid to clean the inside of the pipe with gasoline. After cleaning, inspect the seal rings and rings.

If no problems, connect the pipes and valves.

2.3.3 —VIsete, KRB CIRE H AT A A 7. e e U5 ] Neg {RIRER it
IEENREIE R Vao=61~74mm?/S, BT s VT4 Nazo, K%K 288~352mm?/S. 7o il ik 4346
BOE BT JE A K d, RISg 4TI, ST Eeml, FEMd AN SR, FEulia o 4 A ELAT (0 4~
112 Jy ik, A DA AT R O, Ul B T 22 4 K ) ANl

2.3.3 When all the installation is finished and confirmed correct, fill in the connecting vessel with
fluid. For the north, the oil shall be used Ngg low-freezing hydraulic oil with kinematical viscosity of
V40~61~74mm?/S. While for the south, the oil shall be used N3, advanced gear oil with viscosity of
288~352mm?/S. The shut off valves shall be fully opened before filling oil. Speed of filling oil shall
be not fast, and the volume is suitable when all rods spread 1/4~1/2 out of its total length. It's a
normal situation if not within the scope, because the tension of the previous steel-rope is

nonequilibrium.

ap R I A NP, AN 22 45K O AN, TR MR AR RIS, AR R

GLP s, FGRAESE, STITBUBSE R, il s KA, aTAi i EREAR — 20, #k2 R4
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i, JEAE I R A .

If the extensions of all the rods differ from each other too much, that means the tension of steel-rope
has been serious disequilibrium. This can be adjusted by the wedge rope clamp: Discharge the oil
pressure inside the cylinder, underlay the vessel, open the wedge rope clamp, record rope no. and
values of disequilibrium, make sure the extensions are approx. the same, cut off the redundant

rope.

2.3.4 fyfr sl AL R, 0 A E G IE . GO S A I R S AE AN I, A
PP IO R RS TR o PRBRANIME B FH B S B iy, Rl2edesety, wENBATIRE .

2.3.4 Inspect volume of oil charging and extensions of rods to assure the volume is appropriate and
the extensions are uniform. Then close recharging shut off valve, and keep the shut off valves open
which are used for connecting the cylinder. Remove the recharging pipe and seal with plug. With

this, the device can be put into operation.

2.3.5 BENIZHATK A S FEGHMFLESR, “U” K& ) LR .
2.3.5 Inspect each pin and clip before operation to make sure they are not loose. The opening of ‘U’

clip cannot be upward to avoid loosening.

2.3.6 tuAIEmME LA B RN, AAPUIIE, Pt S8R
2.3.6 Inspect connecting pipe to check whether they can move flexibly, whether exists resistance.

No resistance and move is preferred.

2.3.7 IBRHTE SEAEAAES L BN, (EIRES AT, TR W s s LA n i s, TG
B g, KA BN SSGEHE P RGOS AL, WEEa 2P, A EmaImE, 4
—MTRRISATA T, WIS GLE ), TN AR ) R v v S AR R AR
Feo

2.3.7 People shall be stand on the double vessels before operation (with security belts for the sake
of safety), mark the initial position on the device. Then begin to operate with light loads. The person
on the vessel should observe the operation status of the device to check whether it operates
smoothly. When an operation cycle is finished, measure and record the displacement of each

cylinder rod. Thus, the diameter errors of the rope groove can be calculated according to the
Page 8 of 12
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measurement data.

2.3.8 WA IMEH R AR, HATAMIEI . FIORGE EARR TR —FE, IR LY i
i, S HRRERE ), SR Is AT AT AR ] A

2.3.8 According to the diameter errors of the rope groove, rectify the rope groove to make each rope
diameter the same as much as possible. Thus, lesser adjustments and high reliability and longer

service life can be achieved.

2.3.9 NS AR T W Bk, R ARGk, ROHMASBR S, Tt Nisk . W
{8k, AHEH.
2.3.9 Pressure test must be done before operation. Check each cylinder joint whether exists

leakage. It is not allowed to be used if it leaks.

4 BRI
2.4 Testing

2 e R PR e e e I F R A D Se i Ja 5 rT B TIS R, XTSRRI, T 2 4E
PR, XTHERZ DIRED . ZHH, sl g0 HECEL, W] DO £y o
Testing cannot be done until all the check and installation have been finished. For the double
vessels hoisting, adjusting cage and cutting rope is essential and regular due to the plastic

elongation.

2.4.1 ffHIH%

2.4.1 The use of old ropes

DRIk 22 40 PR A AR A AN K, 9 s S 0 I AT VL ZE Rt 272 Dy ik, SCHLR IR RIAT I8 4T,
When the old rope is used, due to little variation of the plastic elongation, the piston rod extends 1/2

out of its length. Thus, it can operates with the king valve closed.

2.4.2 i H 4

2.4.2 The use of new ropes
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B 22 g AR ARG, W i 7 B A T A IRV SEAT A Y 14 DRk, N 22 2 SRR AR 2 5
YR A, R 0 e v R RN, A T VR A A e PR Yl L JEAT AR A 4/5 I, mTEEAY
ARV E . ARG IS M) A SIS ZE AR 1/4 Dok, ik LIk, 2955 —AN IR, FReN 2245
R e, K P 78 v S8 s ZEAT A L 172 D ik, SRR R W I8 T .

When the new rope is used, due to great variation of the plastic elongation, the piston rod extends
1/4 out of its length. The plastic elongation of steel-rope will create a negative effect on the car
entering into the hoisting vessel, loading and unloading. And this can be regulated by adjusting
cage through increasing liquid-filled volume. If the liquid-filled volume made the piston rod extend
4/5 out of its length, adjusting cage and cutting rope should be done. After this, the liquid-filled
volume shall be stopped at the position when the piston rod extends 1/4 out of its length. Thus,
about one month, when the steel-rope becomes stable, keep filling in the cylinder with oil until the

piston rod extends 1/2 out of its length. Finally, close the king valve and put into operation.

2.4.3 ‘ez AabF

2.4.3 Elongation Treatment of the Steel-rope

FEIB By P ISt P A VR ZE AT BB B, 53— ol S ZEAT 4 0] 2R PR, IR 4
2 A, SLINAN L2 28508 AT, ASEIER T, IIER A EE, R AT RO B, R e g
W IEAEIRIBIA R, R, AT BB
When in move, if the piston rod at one end extends to the limit, while the one at the other end retract
to the limit, we call it elongation, but the steel-rope is still under equilibrium with no effect to hoisting.
If need to adjust cage, one solution is to charge oil by force, and the other solution is to discharge
the oil at one end, move the cylinder up and down twice, and recharge again. Thus, elongation can

be eliminated.

2.4.4 Hifl 5 i

2.4.4 Methods of changing cylinder

C SEIRPHAN T S AR ML A %23 1 o
C Close the sub-valves of the cylinders which are not to be changed.
Page 10 of 12
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C ML T RAZEAET E B GLA B L ORIF A, R T A S BLA0 8, 1 AL o) — i
FLET, ATIT R 1) i SE e L T 78, AR EE e v ZE AT A ]

© Use special tools to stuff up the device, disassemble the high pressure hose of the cylinder that
to be replaced, insert into the other interface of the cylinder, open the king valve and fill in the
bottom of cylinder that to be replaced to make the oil on the top discharged, retract the piston rod.
C Pt PUUBH A M EL AR iEAE, Wliso ] 3 N (o S AT 195 ) .

© Then the cylinder can be removed by disassembling one curved plate and cylinder hanging bolt
(Attention should be paid to avoid dropping).

C e BB, RAFERWE, OB, Y MRR TR .

€ Change the old one with new one, connect the pipe, fill in the cylinder with oil and disassemble
the special tools.

C TITITAMGLIRTT, PRI NEBIRE, IEHIE1T,

© Open all the cylinder valves, make sure the cylinder under connecting status and can work well.

3. I 5RF

3. Maintenance

C IEWIBHRE RS IN B & B 1 R NS RS, AT RA IR RS

C Daily inspection to each joint of the pipe shall be done to check whether it's loose. Make it firm

when it's loose.

C BRHIAE LML BB B BRI, AT R G A S O s i
M HBIWILG, — FIRBUUS I S e (O Bls 1A AT e SO B T B e At TG sh 4 i R4 B L 1T

).

%]

=
=

€ Dirt and dust on the pipeline shall be cleaned for each inspection. Check all the components of
the equilibrium system whether they are damaged by the falling objects and whether there are
leakage. Replacement shall be done once found (to avoid damaging, recommend to make a
movable protection hose with wasted belts, valves and pipes).
C BHEREMANM(PEG M. . s B R ) NARREIAT R A, a0t B
SRPEIIRE, SR E R LR (2%) MRS, WA, ANRLREEATH

C Defection test to the load bearing components of the device (median plates, side plates, pins,
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pressure plates, cushion blocks and connecting rod fork) shall be done once annually. If cracks,
corrosions (more than 2%), collisions that affect to the strength have been discovered, replacement
have to be done, and it's not allowed to use any more.

C P RGME S W I PR e

C The pipeline, valve and connecting pipe shall be replaced every two years.

C Vi R G UE F 8 8

© Specified oil shall be use for the equilibrium system.

C ENAEIRIS, 1R, KBk,

C Set up archive as well as operation and maintenance record.
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