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3
 CAUTION !

The technical data of the concrete electric rope hoist are located in a separate document
“Passport”, an appendix to which is the current instruction
1. USER’S DIRECTIONS AND GENERAL SAFETY REQUIREMENTS
 CAUTION !

Prior to putting in action it’s obligatory to read and observe the operation manual
1.1. USER’S DIRECTIONS
 A prerequisite for the good state and the flawless work of your electric rope hoist is the exact
observation of the servicing and maintenance requirements in the current instruction
 Please, be careful to observe the requirements for safe work, thanks to which dangers for the
servicing staff will be prevented and the electric rope hoist will be protected from damages.
 The repair of the electric rope hoist must be done using only original parts, provided by the producer,
the order of which is done according to the catalog of spare parts, which is an appendix to the passport
 The connection of the electric rope hoist to the electric power network may be done only by a
qualified electric specialist, according to sec.4.3.
 The mounting, dismounting and putting the electric rope hoist in operation may be done only by
authorized individuals
 When mounting and operating, the requirements for safe work of the current Instruction must be
observed, as well as the normative documents for operating electrical systems and hoisting machinery of the
respective country, in which the electric rope hoist is put in operation
 The Electric rope hoist and the current Instruction are up to the requirements of the following
documents:
Bulgarian norms: BDS EN 60204-1:2006/A1:2009 “Safety machinery-Electrical equipment of machines – Part
1:General requirements”
BDS EN 14492-2:2006+A1:2009 “Cranes- |Power driven winches and hoists-Part 2:Power driven hoists”
BDS EN 60034-1:2010 “Rotating electrical machines-Part 1: Rating and performance”
BDS EN 60034-5:2007 “Rotating electrical machines-Part 5: Degrees of protection provided by the integral
design of rotating electrical machines (IP code)- Classification”
Germany norms:
DIN 15020-1-1974 ”Lifting Appliances, Principles Relating to Rope Drives; Calculation and Construction”
FEM 9.511 ”Rules for the desisn of series lifting equipment; Classification of mechanisms”
FEM 9.661 ”Rules for the design of series lifting equipment; Dimensions and design of rope reeving
components”
FEM 9.681 ”Rules for the design of series lifting equipment; Selection of travelling motors”
FEM 9.682 ”Rules for the design of series lifting equipment; Selection of lifting motors”
FEM 9.755 ”Measure for achieving safe working periods for motorized serial hoist units (S.W.P.)”
FEM 9.811 ”Rules for the design of series lifting equipment; Specification of electric hoists”
Russian norms:TP TC 010/2011 технический регламент ТС о безопасности машин и
оборудования
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1.2. GENERAL REQUIREMENTS FOR SAFE WORK
 CAUTION !
Despite the fact that in the respective sections are given directions for safe work, it’s
obligatory that the following requirements should be observed:
1. Hoisting and moving the load over the servicing staff or other persons is not allowed.
2. Daily, before starting to work the functioning of the brake and the limit switch must be checked..
3. The hoisted load must not be left out of supervision.
4. The nominal lifting capacity must not be exceeded.
5. The loads must not be lifted at an angle or be drawn.
6. The state of the loading rope must be checked and if necessary the loading rope must be substituted.
When substituted the attachment at both ends must be checked.
7. After substitution of the rope, as well as after repair and re-mounting of the electric rope hoist, the
order of the phases and the regulation of the limit switch for utmost up and utmost down position of the load
hook must be checked (sec.4.4).
8. When reached the maximally permissible axial motion of the rotor of the conical electric motors in the
process of operation, it is obligatory that the brake should be set (sec. 5.4).
9. When carrying out activities of maintenance or repair of the electric rope hoist, attention must be paid
to the following: there must not be any suspended load; it is obligatory that the network switch should be turned
off and be secured from unauthorized turning on or turning on by mistake.
10. The load hook must be checked to be prevented from availability of cracks, deformations, and also
the serviceability of the safety device must be checked to prevent the load from self-unhooking.
11. The supporting screwed joints must be checked to prevent eventual self-unscrewing.
12. The reliable joining of the guard wires of the cables to the neutral earthing terminals in the electric
panel, the transformer and the motors for lifting and horizontal movement must be checked.
13. When using a device for movement the electric rope hoists buffers must be placed to restrict its
motion at both ends of the rail.
14. In all cases of dismounting of the command switch the outer surfaces of the metal screws, which
close its corpus, must be covered again with electroinsulating material.
15. The limit switch must not be used as a working one
16. Attempts for detachment of firmly attached loads (ex. frozen to the earth) must not be done.
17. The end positions of lifting and horizontal movement may be used only if a working limit switch is
available.

2. USAGE TO PURPOSE
2.1. PURPOSE
The electric rope hoists are designed for hoisting and moving loads in rooms or in the open under a
shed, while observing the conditions of work and overloading according to the technical data of the concrete
product, described in the passport.
The electric rope hoist is not designed to operate in chemically aggressive and explosion-hazardous
environment.
The user can utilize the electric rope hoist as:
2.1.1. Electric rope hoists with their own electrical equipment (control unit);
These products are used as independent units for carrying out hoisting-transporting activities. The
requirements for them are indicated in the current instruction in the respective sections.
2.1.2. Electric rope hoists without their own electrical equipment (crane components)
They are made without electrical equipment. They use the control unit of the final product – the crane.
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These products are used as separate components in more complex hoisting-transporting structures.
The producer of the final product (the crane) has the obligation to develop a new instruction, in which
the new control schemes of the product (the crane), respectively the electric rope hoist as its component, the
requirements for safe work and repair of the product as a whole, according to the normative documents must be
included and the current instruction must be appended to it. The producer of the crane is responsible for the
safe operation of the crane.
The possible risks are evaluated and eliminated in the constructive development and the user has been
warned about this in the current instruction by means of directions for safe work, according to the requirements
of VBG9 and VBG8. In order the user to be facilitated extracts from VBG8 and VBG9 are cited in sections 4
and 5 of the current instruction.

The following should be taken into account:
 The electric rope hoist must be used in accordance with its design and in compliance with the
technical data, given in the passport. Every departure from its using not in accordance with its design is a partial
risk.
 The prescribed operational modes must be observed. It is not allowed to pass to a heavier
operational mode than the one prescribed.
 The user must not allow the servicing and the maintenance of the electric rope hoist to be done by
individuals, who do not meet the requirements of the normative documents of the respective country for
operating hoisting-transporting structures.
 The user must control the observation of all the requirements for safe work and the mounting, initial
putting into motion, maintenance and servicing, indicated in the current instruction, which are related to it; the
cited normative documents in the current instruction; the European normative documents; the normative
documents of the country, on the territory of which operates the product.
A regular completion of the related diaries to the checks (model 2) must be required, as well as carrying
out inspection checks in time by the specialists according to VBG9 §26 and VBG8 §23.
 When using load-catching devices on the electric rope hoist the latter must be put in operation, be
operated, maintained and tested, according to the directions of the producer, given in the operational manual,
VBG 9a or its respective normative documents of the respective country.
 The user must not change the electric scheme. The available buttons and circuit breakers must not
be used for other purposes. Elements of the scheme must not be excluded.

2.2. MANAGEMENT OF THE ELECTRIC ROPE HOIST
The management of the electric rope hoist, when it is an independent product, is done by means of the
buttons of the command switch. On fig.2.2 one of the utilized command switches is shown.
The stop-button (usually it is made with a secret key) 1 is placed most often at the upper part. After that,
the buttons indicated by the following positions are: 2 – button for lifting the load; 3 – button for lowering the
load; 4 – button for moving the load to the right; 5 – button for moving the load to the left.

Next to the buttons a marking is placed, which explains their function. On fig.1 a
command switch for an electric rope hoist with a traveling device is shown. If a traveling
device is not available the command switch has 3 buttons – positions 1, 2 and 3.
The lifting device and the traveling device can have single-speed or double-speed
electric motors.
If a single-speed electric motor is available the movement in the given direction is
done at basic speed, and in the case of the double-speed electric motors – at basic or
decreased speed.
When the motion in a given direction is done at basic or decreased speed, a twodegree button is used: when the first degree is activated, the motion is done at the
decreased speed, and when the second degree is activated – at the basic speed.
The indications of the buttons are shown in table 2.2
Fig.2.2
The electric rope hoist can be made with remote control – radio control, if ordered in
this way by the client. Also, the electric rope hoist can be made with frequency control of the electric motors, if
ordered in this way by the client, which insures a fluent change of the lifting speed and the traveling speed,
depending on the degree of pressing of the respective button in the defined range.
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Table 2.2
Pos from fig.1

Execution

1

1

Stop-Button

1

Lifting the load at basic speed

2

Lifting the load at basic or decreased speed

1

Lowering the load at basic speed

2

Lowering the load at basic or decreased speed

1

Moving the load to the right at basic speed

2

Moving the load to the right at basic and decreased speed

1

Moving the load to the left at basic speed

2

Moving the load to the left at basic and decreased speed

2

3

4

5

Indication

Button function

When the electric rope hoist is used as a crane component, the producer of the crane structure
determines its management, which must be in compliance with the normative documents.

 CAUTION !
At the initial putting of the electric rope hoist into motion, at the beginning of the work shift,
the motion button “LOWERING” must be briefly pressed and then the motion command
“LIFTING” is unlocked.
If the load is put into motion when pressed the button “LIFTING” at the
initial putting of the electric rope hoist in operation, then this means that the load limiter is
out of order. The operator must stop working and must call a specialist to clear the failure.

3. TECHNICAL DESCRIPTION
3.1. INDICATION OF THE ELECTRIC ROPE HOIST

MPM X X Х X - X X X
Traveling speed, m/min
without trolley
N monorail trolley – normal building height
H monorail trolley – reduced building
height
K with crane trolley (double-rail)
reeving
lifting speed, m/min
lifting height, m
rope force, kN
size of the electric rope hoist according to
the diameter of the drum

Exemplary Indication
МРМ516Н12,5V8/2-2x1N23/7
МРМ
5
16
H12,5
V8/2
2х1
N
23/7

type of the electric rope hoist
overall dimension of the electric rope hoist 5
force in the rope 16 kN
lifting height 12,5 m
lifting speed: 8 m/min – high; 2 m/min – low
reeving 2х1
monorail trolley with normal building height
traveling speed: 23 m/min – high; 7 m/min - low
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3.2. CLASSIFICATION OF THE ELECTRIC ROPE HOISTS DEPENDING ON THE
LOADING MODE
State of the loading
1. Light – working with loads smaller than the nominal
ones
2. Middle – working with middle and nominal loads
3. Heavy – frequent working with nominal and close to
the nominal loads
4. Very heavy – incessant working with nominal and
close to the nominal loads
Duration Cycle(DC), %
Turning-on frequency FR, turning-ons/h ,
FEM 9.511 / DIN 15020
Group by
ISO 4301/1
GOST 25835
Lifting capacity, kg when the reeving is:
1/1
2/1
4/1
Size
320
630
1250
400
800
1600
500
1000
2000
3
630
1250
2500
800
1600
3200
1000
2000
4000
4
1250
2500
5000
1600
3200
6300
5
2000
4000
8000
2500
5000
10000
6
3200
6300
12500
4000
8000
16000
5000
10000
20000
9

Average working time for a twenty-four hour
period in hours Tm
24
48
8  16
 16
12
0,5  1

24
12

48
24

8  16
48

0,250,5

0,5  1

1-2

24

30
180
1Аm
M4
2М

40
240
2m
M5
3М

50
300
3m
M6
4М

60
360
4m
M7
5М

Realization
MРМ303
MРМ304
MРМ305
MРМ406
MРМ408
MРМ410

MРМ510
MРМ512

MРМ516

MРМ616
MРМ620

MРМ625
МРМ932
МРМ940
МРМ950

3.3. CLIMATIC REALIZATION OF THE ELECTRIC ROPE HOISTS
The climatic realizations are in compliance with BDS ЕN 60721-3 for climatic zones according to BDS
EN 60721-2-1, sec.5.3, are shown in table 3.3.
Table 3.3
No:

Climatic zone

1
2
3
4

Normal
Cold
Tropical
Marine

Climatic realizations
Category according to their placement in operation
Operation under a shed
Operation under a shed
Operation under a shed
For operation in conditions of the marine register

Indication
N - II
F - II
T - II
M - II

The term “under a shed” signifies that there is no or there is a substantially lowered influence of the
solar radiation and of the precipitations upon the product.
The electric rope hoists may work also in rooms. The influence of the climatic factors is: there is no or
there is a substantially lowered influence of the environment – solar radiation, precipitations, sand and dust,
wind, abrupt temperature changes, etc.
The climatic realization is indicated in the product’s passport.
The product’s protection against penetrating foreign bodies and liquids is in compliance with sec.12.3
BDS EN 60204-1: 1992 and GOST 17494-72 and is indicated in the passport of the concrete product.

3.3.1. Electric rope hoists for a normal climatic zone
Parameters of the operational environment: surrounding air temperature from -20°С to +40°С; relative
air humidity - from 30% to 85 % (80 % at +20°С, 50% at +40°С); altitude up to 1000 m above sea level. These
conditions are in compliance with the requirements of BDS EN 60204, sec 4.4.
If working at altitudes higher than 1000 m above sea level, the worsened cooling due to the rarefaction
of the air is compensated with lowering of the maximally permissible temperature of the environment as follows:
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Altitude
Air temperature, ºC

1001 - 2000
+30

2001 - 3000
+19

3001 - 4000
+9

If working above 2000 m the worsened conditions for the arc extinction in the commutation equipment
must be taken into account.

3.3.2. Electric rope hoists for a cold climatic zone
They work with parameters of the operational environment: surrounding air temperature is from -40°С to
+40°С; relative air humidity - 30% to 85 % (80 % at +20°С, 50% at +40°С); altitude above sea level – up to 1000
m.

3.3.3. Electric rope hoists – marine realization
The electric rope hoists, produced in compliance with the marine register are designed for repairmounting works in the machine departments of the ships. They are not designed to do the ship’s loadingunloading.
They are protected from the influence of biological factors and air containing sea salts and are adapted
to operate in environment with a relative humidity up to 95% at air temperature +40°С.
Air temperature : -20°С to + 40°С . Altitude above sea level up to 200 m.
The difference in the construction realization of these electric rope hoists in comparison with the
developed ones for a normal climatic zone is in the utilization of insulating materials and protecting varnishes
and metal covers in conformity with the marine climatic zone.
The pieces of the mechanical part of the electric rope hoists are protected from corrosion with metal and
varnish covers.
The electric motors and the control equipment are made according to the requirements of the marine
register. The insulating materials are heat and moisture resistant and they have the respective mechanical
strength. The protective and impregnating varnishes and enamels are also heat and moisture resistant.
The electric rope hoist as a whole is adapted to operate in conditions, for which are characteristic :
vibrations, prolonged fluctuations longitudinally and crosswise of the axis of the electric rope hoist, shakings.
CAUTION !
The electric rope hoists, realized in accordance with the marine register, included in collective
hoisting-transporting sets in the ship rooms must be supplied with fixing devices, which guarantee the
grip of the traveling device to the monorail road in the cases, when the electric rope hoist does not
operate.
A device is attached to the screen of the electric motor of such electric rope hoists, filled with
electric motors with conical rotor, with the help of which lowering of the load if the supply voltage is
broken is insured by means of manual activation of the lever.
.

3.3.4. Electric rope hoists with tropical realization
The electric motors and the control equipment are designed to operate in a climatic zone, for which are
characteristic : high humidity, presence of biological factors, presence of dust in the air, particles of sand,
aerosols.
Parameters of the environment: surrounding air temperature from -20°С to +40°С; relative air humidity 30% to 85 %.
The difference in the construction realization of these electric rope hoists in comparison with the ones
developed for a normal climatic zone is in the utilized materials and protective covers, which are in conformity
with the tropical climatic zone.
The non-metal pieces, such as rubber seals, sleeve, cable coating, etc. are made of special
composition which makes them resistant in the tropical work conditions.
The electric motors and the control equipment are made with climatic protection T, class II. The
insulating materials are heat and moisture resistant, possessing the respective mechanical strength. The
protective and impregnating varnishes and enamels are also heat and moisture resistant, form solid covers, and
simultaneously they preserve the necessary elasticity.

3.4. ELECTRIC POWER SUPPLY
The electric power supply of the electric rope hoist is three-phase. The supply network has a nominal
voltage 400 (380) V and a nominal frequency 50 Hz.
The electric motors insure normal functioning of the lifting device and the traveling device if there is
nominal load, when the parameters of the electric power supply are:
 supply voltage ±10% of its nominal value and frequency ± 5% of the nominal;
 if there is simultaneous deflection of the voltage and the frequency from their nominal value, the sum
of the absolute values of the deflections must not be more than 10 %.
The electric motors of the electric hoists can operate in compliance with the requirements of BDS
EN60204-32.
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3.5. ARRANGEMENT OF THE ELECTRIC ROPE HOIST
The electric rope hoists are constructed and tested in compliance with the Bulgarian State Standards
(BDS), the rules for calculation of serial lifting devices of the federation of the European producers of hoistingtransporting machines (FEM), some specific requirements of ISO, DIN, IEC, EN.
In general, the electric rope hoist consists of two main modules – lifting device and control unit.
 stationary electric rope hoists - they consists only of a lifting device, firmly attached to a plane.

3.5.1. Lifting device

Fig.3.5.1
The lifting device consists of the following modules (fig. 3.5.1):
1,2 – motor reducer
2 - reducer
3 - body
4 - drum
5 - rope guide with guide rollers pos.5
6 – control unit
7,8,9- switch-off system at limit motion positions “Lifting” and “Lowering”
10. – hook set

3.5.1.1. Electric motor with a built-in brake
Electric motor with a conical rotor
The lifting device is driven by an asynchronous electric motor with a conical rotor and a built-in conical
brake. The latter is activated when the supply of the electric motor is turned off by means of an axial
displacement of the rotor by a helical spring.
The release of the brake is done when the electric motor is turned on, when the force of the helical
spring is being overcome. In this construction decision there is a reliable functioning of the brake when the
electric hoist is turned off or in case of a voltage drop and there is not a necessity of an independent
electromagnetic brake.
By means of utilizing double-speed electric motors basic and decreased lifting speeds are realized.
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Electric motor with a cylindrical rotor
The utilized motors with a cylindrical rotor are asynchronous, with a built-in electromagnetic brake.
When there is a failure of the supply voltage during operation of the electric hoist, the coil of the brake is out of
supply and under the influence of the pressing springs, the brake activates and stops the motion of the rotor of
the electric motor and in this way also the hoisting motion of the electric rope hoist.
Because of the wide variety of the utilized motors data for them are not given in the instruction.
The utilized concrete type of motor and its data are indicated in the passport of the electric rope hoist.

3.5.1.2. Planetary reducer
The planetary reducer reduces the rotations of the electric motor to rotations of the drum. It is mounted
at the electric motor and along with it they constitute an independent assembly – motor-reducer. The plugs for
level control and oil draining are easily accessible, which facilitates the control and oil change.

3.5.1.3. Drum
The drum is driven by an involute spline joint centrically with the help of an output link of the planetary
reducer. The screw grooves for arranging the rope are made with a profile in compliance with the requirements
of FEM and DIN.

3.5.1.4. Rope guide
The rope guide guides and arranges the rope in the grooves of the drum, and also activates the limit
switch at up and down position of the load. It consists of a support sector, contacting with the drum’s thread and
pressing a sector with rollers, which press the rope to the drum. Both sectors are connected elastically with
adjustable springs, which does not allow tightening or loosening of the rope.

3.5.1.5. Body ( corpus )
The body is a unifying unit, and in the meantime a supporting part of the lifting device and is an overall
welding construction, formed by two steel flanges, connected with profiled longitudinal bars.
The accepted geometrical form is convenient for building the electric rope hoists in various structures,
also providing enough possibilities for exit of the load rope.

3.5.1.6. Hook-block
The construction of the hook with the roller block at the different reeving multiplicities insures
the necessary reliability in the passing of the force from the load through the hook and the supporting elements
towards the branches of the loading rope. Semi-cover of the block cover to a sufficient extent the rollers, protect
the rope from falling off if loosened and possess in the meantime the necessary strength and rigidity if hit
towards firm solid bodies.

3.5.1.7.Control unit
The control unit is an independent mounting unit, which consists of an electric panel and a command
switch. In the electric panel are mounted the following: contactors for the control of the lifting device, reducing
transformer and some other elements such as: main contactor, electronic block for load limiter, etc.
The voltage used in the operative circuit is safe – 24V and is obtained by a reducing transformer.
The commanding is done by means of a suspended command switch, in which electric and mechanical
blockage between the buttons for the various motion directions of the lifting and traveling devices is provided.
A fusible cut-out is put to protect from short circuits in the operative circuit. The limit switch for both
directions of the hook motion is connected in the same circuit. When activated the first degree of the switch for
a given direction, the hook motion in the reverse direction is not blocked, and after activation of the second
degree the motion in both direction is blocked, as the main contactor turns off.

3.5.2. Traveling device
The horizontal traveling devices are developed for motion along a monorail in straight sections and
curvilinear sections with a curve radius not less than the one indicated in the passport of the electric rope hoist
and slope no more than 0,3%.
 Electric rope hoist with reduced building height
Driving devices with solid hanging (the driving device is not able to rotate around an axis lying in a
horizontal or a vertical plane) are utilized for all realizations of electric rope hoists with reduced building height
fig. 3.5.2.2. The electric hoists of this construction are not able to move along curvilinear sections.
The construction of the traveling device allows its usage on monorails of standard profiles according to
DIN 1025 and GOST 19425-74 with different width “b” of the belt (from 130 to 300 mm).
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a) electric hoist machine with a
trolley, non-hinged (solid) hanging
– normal building height

Fig.3.5.2.1

б) electric hoist machine with a
trolley – reduced building height
The lifting device is mounted
sideways of the rail, due to which a
reduction of the building height is
achieved.

Fig.3.5.2.2

In semi-hinged hanging, normal
building height – the driving device
is able to rotate around a vertical
axis

Fig.3.5.2.3
Onto the electric rope hoists with reduced building height a counterweight box is mounted, the volume of which
is filled with a balancing weight.
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 Electric rope hoist with a normal building height
The driving devices for normal building height are developed in two realizations:
- Driving devices with solid hanging ( fig.3.5.2.1 );
- Driving devices with semi-hinged hanging ( fig.3.5.2.3 ).
The construction of the traveling device allows its usage on monorails of standard profiles according to
GOST 19425-74 and DIN 1025 at different width “b” of the belt (from 130 to 300 mm).
Along curvilinear sections only electric rope hoists with driving devices with semi-hinged hanging are
able to move. The curving radius is indicated in the passport of the electric hoist.
The electric motors in the traveling device have a built-in brake and in relation to the form of the rotor
they can have a conical or cylindrical rotor. Their construction does not differ from the construction of the
respective electric motors of the lifting device.
The brake activates after turning the electric motor off the network.

3.5.3. Elements for protection of the electric rope hoist
Onto the electric rope hoist are mounted the following: secret key, thermoprotection and a load limiter.

3.5.3.1. Secret key
The secret key’s function is to protect the electric rope hoist from an unauthorized turning-on. The
secret key is delivered by means of a client’s order.

3.5.3.2. Thermoprotection
The electric motor’s lifting windings have built-in thermostats – one for each phase and winding (3
thermostats for a single-speed electric motor and 6 for a double-speed electric motor).
The thermostat is bimetal and is electrically insulated from the winding. When the set temperature is
reached, in compliance with the class of the insulation, the thermostat activates switching off its normally closed
contacts. The contacts of the three (for a single-speed electric motor), respectively the six (for a double-speed
electric motor) have a series connection. Thus, when at least one thermostat is activated the motion “LIFTING”
is turned off. The only possible motion is “LOWERING”.
After the cooling of the electric rope hoist the turning-on of the motion “LIFTING” is possible once again.
 CAUTION !
If it is necessary to lower the load after the running-in of the thermoprotection, it
must be done at the basic lowering speed with a minimal number of switchingons.

3.5.3.3. Load limiter
The load limiter’s function is to block the command “LIFTING” when load is available that exceeds the
nominal load by 10%.
 Load limiter type МOT
The arrangement of the load limiter type MOT is shown on fig.3.5.3.3.

Fig.3.5.3.3
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The load limiter blocks the motion “Lifting” when the load is exceeded by 10 % of the nominal. There are
two embedded micro circuit breakers in the limiter pos.11, fig.3.5.3.3. There is a timer included in the electric
circuit of the first breaker that delays the signal passing for the switching-off of the motion “Lifting” in order to be
avoided the influence of the dynamic components generated by the vibrations of the load, suspended on the
rope, in limits close to the nominal value. The second breaker breaks immediately when the load is abruptly
exceeded.
The settings of the limiter is done in the producing plant on a special stand and its resetting is forbidden
for unauthorized by the producing plant and the specialized repair-shops individuals.
The settings consist of the following: the adjusting screws 8 are screwed in an end upper position. The
spring 7 is tightened by means of the rocker 4, the special bolt 5 and nut 13 with a reduced force “Q” equivalent
to 1,1 of the nominal load („Qn”) of lifting, the force “Q” being applied at the suspension point of the load (rope).
At this position the first micro switch is set (in the timer’s circuit) to switch off. The setting is done by unscrewing
screw 8 until the breaker breaks and the screw is fixed with the help of nut 9. The console 10 supporting the
adjusting screws is fixed by means of nut 12.
The tightening of the spring continues to a reduced force “Q” equivalent to 1,25 of the nominal load „Qn”. At this
position the second micro switch is set . The setting is done according to the above described procedure. The
breaking must be done in the permissible succession of the breakers in order any damage to them to be
avoided. For the purpose of this a fixing bolt 15 is provided, which is set in such a way as to block any further
motion of the rocker of the limiter when the micro switch is switched off.

3.5.3.4. Limit switch
A limit switch 7 is mounted on the electric rope hoist, in the electric panel, fig.3.5.1. The limit switch is
activated by the rod 9, fig.3.5.1 by means of the rope guide. Its function is to switch the hoisting motor off when
reached the limits – end, up and down position. The switch has two degrees. If the first degree is not switched
off, the second degree activates, which switches off the main contactor of the electric rope hoist.
■ When the main contactor is switched off, as a result of the activation of the second degree of the limit switch,
it is necessary the cause to be troubleshooted by a specialist and only then the operator to continue his work.

4. MOUNTING AND PUTTING THE ELECTRIC ROPE HOIST INTO MOTION
 CAUTION !
Before starting work on the mounting and putting the electric rope hoist into motion an outer
inspection must be done for eventually arisen mechanical and other damages, caused by the
transport.

4.1. MOUNTING AND DISMOUNTING
The mounting and dismounting and putting the electric hoist in operation can be done only by
authorized individuals.

4.1.1 Mounting requirements
When designing and planning the position of the electric rope hoist the safety requirements must be
observed.
According to VBG9 § 11 in order to avoid dangers of contusions and cuts, the outer parts of the electric
rope hoist, except for the supporting and the load catching devices, must be at a safe distance of at least 0,5 m.
from the surrounding parts, which can be: buildings or parts of buildings (ex. hall columns), pipes, machines,
stored materials, etc.
Some extracts from VBG9 and VBG8, related to the mounting, are given in table 4.1.1

Requirements
Safe distances

Mounting
requirements

Table 4.1.1
Docum.
Extracts from the source
VBG9
The entrepreneur must take care for the fact that when using rail cranes and
cranes operated firmly a safe distance must be observed of at least 0,5 m from the
outer moving parts of the crane towards the stored materials.
VBG9
The entrepreneur must take care so that the movable cranes to be used only on a
load-resistant foundation
VBG8
When mounting the devices, the control site of the same must be positioned in
such a way or to be guaranteed that the servicing person will not be endangered
neither by the very device, nor by the carrier device, nor by the load.
VBG8
If the device’s control site when there is a suspended load is left by the servicing
person, then the danger zone under the load must be protected.
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■ A free passage (pass) should be provided for the person, who manages the electric rope hoist on the
floor.

4.1.2. Dismounting
The dismounting of the electric rope hoist is carried out by authorized individuals in order which is
reverse of the mounting.

4.2. TRANSPORTATION AND STORAGE
4.2.1. Packing
The packing insures and protects the electric hoists from mechanical damages and from the influence
of climatic factors in the conditions of transportation and storage.
The packing is in accordance with the type of the means of transportation and the climatic conditions of
the zones (classified in compliance with BDS EN60721-1-2).

4.2.2. Transportation
During the transportation other loads must not be placed on the packings with electric rope hoists. The
arrangement of the packings inside the means of transportation must be close and compact. If the means of
transportation are not filled up, the packings must be additionally reinforced.
The land means of transportation must be covered
The transportation conditions and the storage conditions are in compliance with BDS EN 60204-32 :
temperature from -25°С to +55°С and only briefly (for no more than 24 hours) it may be up to + 70°С.

4.2.3. Unpacking
Way of unpacking – the wooden box is carefully dismounted, the straps with which the polyethylene
cloth is attached to the product are released. The polyethylene cloth is removed. The wood screws with which
the product is attached to the base of the wooden box are unscrewed. When unpacking it’s necessary to protect
the command switch, the command cable and the hook with the roller block from damage. After unpacking, it’s
necessary to take the electric hoist out of the box being caught with the auxiliary devices only at the places
designed for this purpose – fig.4.2.3.

Fig.4.2.3

4.2.4. Storage
The products must be stored in storehouses, put in packings and preserved beforehand. The storage
conditions for the climatic zones with a normal climate are in compliance with BDS EN 60204-32. Non-packed
electric rope hoists may be stored only in production rooms or covered storehouses with humidity in compliance
with sec.4.2.4.1. The storage of a product which has operated is done only after preservation.

4.2.4.1. Preservation
a) Preservation of electric hoists for a normal climatic zone
All unprotected metal parts are greased with a consistent grease Aralub FDPO, BP Energrease HTEPOO or other correspondent to them.
b) Preservation of electric hoists with a marine or tropical realization
If the electric hoists with marine and tropical realization are stopped from operation for more than three
months, an obligatory preservation is done to the surfaces subjected to corrosion.
The temperature inside the rooms must be from +10°С to +25°С, and the relative air humidity from 50%
to 60 %. Before the start of the preservation the product must stay in a room for some hours, in order to avoid
moisture condensation on its surfaces.
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The surfaces on which the preservation material will be applied must be cleaned beforehand from rust,
remnants of paint, oil, dust and other pollutants.
In order to restrict the influence of the aggressive climatic factors the preservation must always be
accompanied by packing.
For the electric hoists with tropical realization and for the ones produced in compliance with the marine
register, as well as for their spare parts the following preservation materials are utilized:
for a period of up to 3 years – sodium nitrate
The aqueous solution of the sodium nitrate (20-25% for steel and 25-30% for cast iron) is applied on the
cleaned surfaces and after its drying on the obtained layer preservation grease is applied.
The following preservation greases are utilized: GOI - 54 (GOST 3276-54), CIATIM 201 (GOST 626774), AMS-3 (GOST 2712-52), Aralub FDPO, BP Energrease НТ- EPOO, Esso Getriebfliesfett, Shell Special H,
Mobil Gargoyle Fett 1200 W.
for a period of up to 2 years
On the cleaned surfaces preservation grease is applied. The following preservation greases are utilized:
GOI - 54 (GOST 3276-54), CIATIM 201 (GOST 6267-74), AMS-3 (GOST 2712-52), Aralub FDPO, BP
Energrease НТ-EPOO, Esso Getriebfliesfett, Shell Special H, Mobil Gargoyle Fett 1200 W.
for a period of up to a year
On the cleaned surfaces preservation grease is applied. The following preservation greases are utilized:
CIATIM 203 (GOST 8773-58), CIATIM 221 (GOST 9433-60).
All preservation greases before usage are heated to a temperature from 110°С to 120°С, after which
they are left to cool for about 1,5 to 2 hours for releasing of the possible humidity content.
The preservation greases are applied with the help of a brush, special revolvent injectors, provided with a
heating device or other ways, providing reliable grease application of high quality.
When applying the grease with a brush, the applied layer must be dried by hot gases, for example by a benzene
lamp.
While performing this procedure the lamp must be kept at such a distance so that the grease to be
influenced only by the gases, and not by the flame. In this case a full compound of the layer is obtained and
such a quality of preservation is obtained as the one when the application is done by a revolvent injector.
It is very important that all procedures, related to the preservation: cleaning, cover with a preservation
material and inner packing should be executed consecutively without time lapses.

4.3. CONNECTING TO THE POWER NETWORK
Before continuing to the connecting, it must be checked whether the indicated voltage and frequency on
the nameplate are consistent with the power network.
The connecting of the electric hoist to the power network is done using: the principle electric scheme of the
electric hoist, stuck on the inside of the lid of the electric panel (a principle scheme is appended also to the
passport of the electric rope hoist); the principle scheme for connecting the electric hoist to the network
(fig.4.3.01); a mounting scheme for connecting the electric hoist to the network (fig.4.3.02); and the directions
for checking the correct connection of the phases according to sec.4.4.
The joining of the electric hoist to the power network is
done by means of an isolating switch Q1 and fuses FL1,
FL2 and FL3 (fig.4.3.01). The isolating switch’s function
is to break the unloaded electric circuit when working on
the electric installation or on a mechanical part of the
electric hoist.
As an isolating switch a circuit breaker must be
used which insures simultaneous break of all the poles.
The isolating switch Q1 and the fuses (FL1, FL2 and
FL3) are in one row and constitute a common block –
“Isolating switch with fuses”. The requirements for the
isolating switch with fuses are according to BDS EN
60204-32 sec.5.4, 5.5 and 5.6. The realization of the
isolating switch with fuses is in compliance with DIN EN
60947-3 , DIN EN 60947-3/A1, DIN EN 60947-3/A2. In
order to insure against an unauthorized or incorrect
switching-on of the isolating switch it is recommended
that it should be put in the distribution cabinet of the
production room or be mounted on a place difficult of
access (BDS EN 60204-32, p.3.22).
Fig. 4.3.01
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The manipulation of the isolating switch
must be easily accessible and at a height from 0.6
to 1.9 m. According to sec.5.3.4, BDS EN6020432 the maximal height is recommended to be
1.7m.
The mounting of the supply cable
onto the electric hoist is done in accordance with
fig.4.3.02: the three phases of the supply cable 14
are connected to terminals with positions 2, 3 and
4 of the row of terminals 13, indicated by the
symbols L1, L2 and L3.
The other elements, indicated in fig.4.3.1
must be taken into account when a repair of the
electric equipment is done. They are: 11 –
terminals for the power circuit; 9 – terminals for
the operative circuit; 8 and 12 – terminal plates;
10 – separating plate; 6 and 7 – supporting
elements; 5 – neutral earthing terminal.
The supply cable 14 is attached with the
clamp 15, and the core cables have labels 1, on
which the symbols L1, L2 and L3 are indicated.
The supply by the isolating switch to the
electric hoist is cable (fig.4.3.03).
The cables used for this have increased
durability of mechanical loading.
Fig.4.3.02
As movable cables are used:
- H07RN-F in compliance with DIN 0282
part 810
- NGFLGou in compliance with DIN
0250 part 809
- cables, equivalent to the indicated
above
As immovable cables should be used:
NYM according to DIN VDE 0250 part
204; NYY according to DIN VDE 0271 or
equivalent to them.

Fig.4.3.03

The nominal current of the fuses is
determined depending on the summary current,
which is obtained by summing the nominal
currents of all the electric motors, got from their
nameplates or from the passport of the electric
hoist.
The cross section of the cable and its
length are determined by the following method:
a) With the obtained summary current the
cross section of the cable is calculated and it is
rounded to the nearest bigger standard value.
b) The length of the cable is determined
by the requirement for a minimal fall of the
voltage.
Fig.4.3.04
 the summary current is plotted onto the ordinate (the current scale) of the nomogram of fig.4.3.04 and
through the obtained point a line parallel to the abscissa is plotted until its intersection with the curves, on which
the section of the core cables is indicated (1.5 mm2, 2,5mm2, 4 mm2 und 6 mm2).
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 from the intersection point of the plotted line in this way with the curve of the section calculated above
a perpendicular is dropped towards the abscissa, onto which the permissible (maximal) length of the supply
cable is read having the respective section.
If the line, plotted in a parallel manner to the abscissa does not intersect the curve of the calculated
section, its intersection point with the line of the next biggest section is used.
Joining the guard wire:
The guard wire of the joining cable is connected to the neutral earthing terminal (5) (fig.4.3.02), which is
marked by a symbol according to BDS EN 60204-32.
CAUTION !
Immediately after joining the electric hoist to the power network a check for the
correct connection of the phases must be done sec.4.4.

4.3.1. Principle electric schemes
In general for the control of the electric hoists reversible contactor schemes are used.
The principle electric schemes are appended to the passport of the electric hoists. The principle electric
scheme is stuck also onto the inner side of the lid of the electric panel of the product.

4.4. CHECK OF THE CORRECT CONNECTION OF THE ELECTRIC ROPE HOIST AND THE
FUNCTIONING OF THE LIMIT SWITCH
A check of the correct connection of the phases is done in the following cases: before putting the
electric hoist into motion, after repair, if moved. In the same cases the functioning of the limit switch is also
checked, no matter the fact that this check is done by the producer.
a) Check of the correct connection of the phases
The direction of motion of the load hook depends on the order of the connecting of the phases. The
check of the correct connection of the phases is the following: the lifting button is activated. If the hook moves in
the reverse direction, the places of two of the phases of the supply cable 1 must be transposed (fig. 4.3.02).
b) Check of the functioning of the limit switch
The limit switch, embedded in the electric panel, limits the end positions of the load. It switches off the
motion of the lifting device in both directions when lifting and lowering the load, according to how the restricting
rings 5 are set (fig. 4.4) upon the rod 4, which activates the limit switch. The restricting rings are moved by
means of the arm 3, mounted on the rope guide and moving together with it along the length of the drum.

Fig.4.4
The check is performed having the hook-block established around middle position in relation to the
lifting height. After that having the button for hand lifting pressed the bar/rod of the limit switch is put into motion
in the direction of the motion of the rope guide, correspondent to the lifting direction and then the motion of the
hook-block must stop.
 CAUTION !
The lever system of the limit switch is set to use the complete lifting height.
The setting of other intermediate positions, i.e. using the limit switch as a
working one is not allowed.
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If in the operation process setting of the activation of the limit switch is necessary, it is done by means
of a change of the position of the restricting rings 5 of the rod 4 (fig. 4.4). By means of the restricting ring 5
which is situated by the side of the electric panel, the distance between the floor and the lowest point of the
roller block in the end down position is set.
By means of the restricting ring 5, situated by the side of the electric motor the distance between the
lowest point of the electric hoist and the highest point of the roller hook-block in the end up position is set.
After having set the two restricting rings, their bolts 2 are tightened and an additional insurance by
means of the splits 1 is done.
Check of the settings:
 Of the end up position of the hook-block
The hook must move upwards without load until the activation of the limit switch. Thus a maximal
braking distance is realized.
 Of end down position of the hook-block
The hook must move downwards with load until the activation of the limit switch. Thus a maximal
braking torque is realized.
The second degree of the limit switch is break-down and it switches off the main contactor. When
switching off the second degree the distances are:
The distance between the lowest point of the electric hoist and the highest point of the roller block must
be not less than 100 mm.
The distance between the floor and the lowest point of the load hook must be not less than 100 mm,
and it is obligatory that two complete loops remain on the drum.

.
4.5. CHECK OF THE GREASING OF THE ELECTRIC ROPE HOIST PRIOR TO ITS
PUTTING IN OPERATION
All the pieces and assemblies of the electric rope hoist are greased with a sufficient quantity of oil and
greases, providing its normal functioning. The type of the greases, their classification requirements and the
quantities are given in table 5.11.02.
Prior to putting into motion it is necessary that a check should be done and if necessary the spots,
shown in the greasing plan should be greased – table 5.11.01

4.6. ATTACHING THE ENDS OF THE ROPE
 CAUTION !
The attachment of the ends of the rope is of great importance for the safe work with
the electric hoist.
Depending on the overall dimension of the electric rope hoist and in relation to the way of its packing,
the hook-block may be delivered dismounted from the rope. In such cases attention should be paid to the
following: the rope must be stretched, it should not be twisted and during the mounting the the scheme of the
reeving system shown on fig. 4.6.2 must be used; the attachment of the rope to the body and the drum must be
done according to the schemes shown on fig. 4.6 and 4.6.1.
Table 4.6
The rope with diameter d, is attached to the wedge Nominal size Size of nut Tightening
type
torque Nm
bush 2 with the help of the wedge 3, so that the supporting of the clamp
SC
branch lies on the vertical side of the wedge 1. In compliance
with the requirements of DIN 15020, part 1, sec. 6.4 for
6,5
M6
3,5
protecting the end of the rope from pulling out an insurance
8
M8
6,0
clamp is mounted 1 in compliance with DIN 1142. The
10
M8
9,0
fastening of the clamp is done with two nuts type SC, in
13
M12
33
compliance with DIN 1142. The tightening torques of the nuts
16
M14
49
are in compliance with DIN 1142, an extract of which is
19
M14
67,7
shown in table 4.6
22
M16
107
When using table 4.6 the fact that the nominal size
26
M20
147
of the clamp equals the biggest nominal diameter of the rope
30
M20
212
must be taken into account.
34
M22
296
40
M24
363
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a) Attaching the end of the rope to the body (fig. 4.6)

When mounting the distances shown in fig. 4.6
must be observed.
The distance between the end of the rope and
the wedge bush 2 must be at minimum 100 mm, and is
indicated in fig. 4.6 as 100 min. The maximal values of
this distance are:
 The distance between clamp 3 and the end of
the rope must be 50 mm at minimum.

Fig.4.6
b) Attaching the rope to the drum (fig. 4.6.1)
The attachment of the end of the rope 3 to the drum is done by means of pressing clamps 1, each of
which is tightened with two bolts 3. The sizes of the bolts and their strength classes are according to table 4.6.1.
The tightening torques of the bolts are according to table 5.8.
Force in
branch
rope, kg
500
1000
1600
2500
5000

Size of the
bolt,mm

Table 4.6.1
Strength
class

М6
М 10
М 10
М 10
М 12

8.8
8.8
8.8
8.8
8.8

Fig.4.6.1
c) Mounting of the rope through the hook and the rollers of the reeving system
When mounting the rope through the rollers of the hook and the reeving system it is important not to let
the rope get twisted.
After wedging, the rope and the hook must not have any inclination for rotating and the rope must not
entangle.
In fig. 4.6.2 is shown the way of mounting of the rope through the rollers of the hook and the reeving
system for the various reevings.

Reeving 2/1

Reeving 4/1

Reeving 1/1
Fig.4.6.2

Reeving 2/2

Reeving 4/2
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4.7. MOUNTING OF STATIONARY ROPE HOISTS
 the electric rope hoists are fixed stationarily on a horizontal plane (standing) – fig.4.7

Fig.4.7
 attachment on a horizontal plane: only the diameter of the apertures in the body is shown, and
respectively the user selects the screwed joint, observing the following: the strength class of the screw should
be no lower than 8,8, and of the nut – no lower than 8. The tightening moment is determined from table 5.6
Table4.7
Type of
MРМ4
MРМ5
MРМ6
MРМ9
the
Pos.
Name
attachm
indication num.. indication num.. Indication num.. indication num..
ent
Diameter of the
2
4
4
4
4
 22
 22
 24
 26
aperture, mm
Bolt – strength
M20
4
M20
4
M22
4
M24
4
On
a 4
class 8,8
horizont
Washer DIN 125
al plane 3.
B20
4
B20
4
B22
4
B24
4
- St
Spring washer
1
А20
4
А20
4
А22
4
А24
4
DIN 127

The lateral deflection of the rope in relation to
the axis of the groove of the drum influences upon
the wearing of the wires and because of this it must
be kept as small as possible. When mounting the
electric rope hoist the following must be taken into
account: the permissible angle deflection of its axis
must be such that the lateral deflection of the rope
will not exceed 3,5O (fig. 4.7.1). This is achieved by
leveling the plane, on which the electric rope hoist is
attached.
Fig.4.7.1

4.8. ARRANGEMENT OF THE MONORAIL AND MOUNTING THE TRAVELING DEVICE TO
IT
The construction of the monorail for traveling the electric rope hoists must be done only from standard
profiles.
The monorail must be mounted on a load resistant construction and the rails must be fixed in such a
way that allows the electric rope hoists to move safely. The design and the realization of the mounting of the rail
must be done by authorized individuals in compliance with the actual normative documents of the respective
country (Germany - DIN 15018, DIN 4132, etc.; Russia – Pravila ustroystva i bezopasnoy ekspluatatsii
gruzopodaemnayh kranov GOSGORTEXNADZORA PB 10-382-00).

21
The electric rope hoists with traveling devices are designed to work with standard profiles in compliance
with DIN 1025:
 hot rolling I – profiles, in compliance with DIN 1025 Bl.1, with numbers – from I 200 to I 600, (profile
width b = 130 to 215). These profiles are with a slope of the belt of the profile;
 hot rolling I – profiles, realization IPE, according to DIN 1025 Bl.5, with numbers IPE 180 to IPE 600
(profile width b = 130 to 220). These profiles have a zero slope of the belt of the profile;
 hot rolling I – profiles, realization IPB, in compliance with DIN 1025 Bl.2, with numbers IPB 100 to
IPB 1000 (profile width b = 130 to 300). These profiles have a zero slope of the belt of the profile.
When bending the profiles the following should be taken into account:
 clear bending curves must be obtained (with constant radii);
 deformations of the profiles in the bending sections beyond the permissible norms indicated in DIN
1025 is not allowed.
In the product’s passport the concrete number of the profile of the rail, the permissible slope of the rail
and the minimal bending radius are indicated.
It is not allowed:
a) using profiles with dimensions smaller than the ones indicated in the product’s passport;
b) curved sections on the rail with radii smaller than the ones prescribed in the product’s passport
During operation of the rail the following must be taken into account:
 On the monorail there must not be any pollutions, obstacles of the motion of the traveling device;
 The surfaces on which the rolling of the driving wheels is done must not be painted, because the
paint prevents from the good cohesion of the wheels and the monorail.
 Polluting with oil, grease, ice, etc. also influences the slippage of the driving wheels on the rail. In
order to insure normal functioning of the traveling device it is necessary that the rail should be cleaned regularly;
 The rail must be watched for the presence of cracks and wearing and if such are present the
normative documents of the respective country and the technical requirements of the documentation of the
project for realization of the crane road should be applied.
In order to prevent from dangerous deformations, which would be present in the cases of the traveling
device reaching (hitting) the end restricting straps of the rail, rubber buffers must be placed (VBG9, §19),
fig.4.8.01

Fig.4.8.01
The usage of buffers produced by the company DEMAG is recommended.
The mounting of the buffers is shown in fig. 4.8.02: the buffer 3 is attached by means of a screwed joint
to the console 2, which must be welded to the rail 3. The welding must be in compliance with the requirements
of DIN 15018, parts 2, sec.6, if its leg is K. The data necessary for the mounting and the order of the buffers are
shown in table 4.8.
It is allowed the console 2 to have also another construction that allows its attachment by means of a
bolt joint to the rail 1. In this case when choosing a bolt joint the requirements of DIN 15018 must be observed.

22

1

L1

K
2

L2

I
3
Fig.4.8.02

Table 4.8
Size
3
4
5
5
6
6
9
9

Lifting capacity,
kg
2/1
4/1
1000
2000
2000
3200
5000
10000
-

4000
6300
10000
20000

a
mm
101,5
101,5
101,5
109
109

l
mm
100

d
mm
95

100
100
100
100

95
95
95
95
95
122
122

120
120

Buffer
Thread
Type

Order

M12

GZP100

81152344

L1
mm
100

M12
M12
M12
M12
M12
M12
M12

GZP100
GZP100
GZP100
GZP100
GZP100
GZP130
GZP130

81152344
81152344
81152344
81152344
81152344
81152444
81152444

100
100
100
100
100
110
120

Console
L2
K
Mm
100
4

catalog
number
331301

100
100
100
100
100
130
130

331301
331301
331301
331301
331301
331302
331302

4
4
4
4
4
5
5

4.8.1. Mounting of the traveling device
The construction of the drive trolley is handy to mount, dismount and operate.
The mounting of the traveling device onto the monorail is done according to the following two methods:
A. Mounting of a driving device when the end of the monorail is accessible:
 the stop is dismounted from the rail;
 the driving device is mounted to the end of the monorail (fig.4.8.1.1);
 the stop is mounted to the monorail;
This method is the same for all constructions.

Fig.4.8.1.1

Fig.4.8.1.2
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B. Mounting of a driving device when the end of the monorail is not accessible:
 the elements determining the distance between the driving and the driven driving wheels are
released (the nuts with the insuring splits 3 of the studs 7 and the insuring washer 1 of the driving
shaft 2, fig.4.8.1.3 for a driving device with normal building height and the nuts with the insuring
splits 7 and 8 of the studs 4 fig.4.8.1.4 for a driving device with a reduced building height)
 the distance between the driving wheels is increased, fig.4.8.1.2;
 the driving device is mounted onto the rail from below;
 the elements determining the distances between the driving wheels are fixed (the nuts of the studs
are screwed with a torque shown in table 5.9 and the splits, which prevent from self-unscrewing, are
put)
 CAUTION !
After the final establishment of the traveling device on the rail the following must be obligatorily
checked:
 the elements fixing the distance between the driving wheels must be locked and insured
against self-unscrewing
 A clearance of 2 to 4 mm between the bead and the belt of the rail must be provided, which is
of a particular importance to the correct operation.
The traveling device is set for a standard profile with a determined width of the belt b, but if ordered by
the client it can be realized with an option for regulating according to the width of the rail profile from 130 to
300mm.
The characteristics of the setting of the traveling device for various width of the profile and the
mounting depend on its construction. They are:
a) Driving device for an electric rope hoist with normal building height
The mounting scheme is according to fig.4.8.1.3

Fig.4.8.1.3
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The setting (fig.4.8.1.3) is done following the procedure:
 From the two supporting studs 1 the splits are dismounted, which insure the nuts 3 and the insuring
ring 1 is unfastened from the shaft 2. The nuts 3 are unscrewed;
 The driving bolts are dismounted
 The needed number of washers of the set of washers 4 is moved from the inside of the driving shaft
2 to the outside in front of the insuring ring 1, corresponding to the width of the profile.
The needed number of washers corresponding to the width of the profile of the set of washers 5 and
8 (the same number of washers on both sides situated symmetrically of the studs 7) are moved to
the outside in front of nut 3.The size and the number of washers and bushes are selected in a way
that the combinations of them will provide the needed width for profiles form 130 to 300mm.
 The nuts 2 are screwed with a tightening torque according to table 5.9 (strength class of the nut 5)
and are insured with splits. The insuring ring is fastened 1.
After the mounting it is necessary that the clearance between the bead of the driving wheel and
the profile of the rail should be checked: X = 2 ÷ 4 mm.
b) Driving device for an electric rope hoist with reduced building height
The scheme of the setting is according to fig.4.8.1.4

Fig.4.8.1.4
The mounting is analogous to the one in sec. a). Here the respective widths are obtained by means of the
combinations of the sets of bushes pos.1,3,4 of the studs 5, and the setting of the washers of the driving shaft is
absolutely the same as the one of the trolley with normal building height
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 CAUTION !
It is not allowed when putting the electric rope hoist on the
floor the rope or other objects to be under the guiding profile
2. This will deform it, which leads to wedging and bending of
the rope guide 3. In relation to this it is recommended that
the protecting blocks 1 should be dismounted only when
mounting the working platform or rail having a lowered hook
and vertically stretched ropes.
If by mistake due to inadvertence a deformation of the profile
2 happens the electric rope hoist should not be put into
motion before restoring its rectitude along the whole length –
fig.4.8.1.5

Fig. 4.8.1.5
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Balancing electric rope hoists with reduced building height
After mounting electric rope hoists with reduced building height onto the monorail it
balancing should be done. This is done by putting in the counterweight box 6 (fig.4.8.1.4)
recommended that after having put it, the balancing material should be poured with a layer of
2 cm thickness. The weight of the balancing material (along with the layer of concrete and
counterweight box) is according to table 4.8.1

is necessary that
metal scrap. It is
concrete of about
the weight of the
Table 4.8.1

Height
Size
3
4
5
6
9

Н1

reeving

H2
Н3
H4
Н5
H6
Weight of the necessary counterweight (including the counterweight box)
Kg

Н7

2/1
4/1
2/1
4/1
2/1
4/1
2/1
4/1
2/1
4/1

4.9. PUTTING INTO MOTION AND SERVICING OF THE ELECTRIC ROPE HOIST
Prior to putting the electric rope hoist in operation the following control activities must be done by
authorized competent individuals:
 check of the attachment of the electric rope hoist;
 check of the limit switch for the highest and lowest position of the hook (it is checked when there is no
load on the electric hoist);
 check of the motion direction of the hook according to the indication on the buttons of the command
switch;
 check of the functioning of all devices, related to the safe work [the command switch and the
functioning of the stop-button, brakes, the isolating switch Q1, the attachment of the protecting wires];
 check of the setting of all electric devices, needed in the operation;
 check of the supporting construction.
Prior to the first putting in operation, as well as after substantial modifications and before putting in
operation again, the electric rope hoists must be put to tests by an authorized in the respective country expert
[VBG8 §23 (1) and VBG9 §25 ]. The user provides the necessary managing, servicing and maintenance staff in
compliance with sec. 5 of DIN 15030
Periodical tests by a competent individual must be done at least once annually[VBG9 §26(1) and VBG8
§23(2)].
 CAUTION !
In compliance with VBG 9 §27 the user takes care of the results of the tests being
put in a diary
As a model of a diary in Germany the recommended by VBG 9 §27 “Diary for the Crane” (number of
the order ZH 1/29) must be used. It is delivered to the user by the provider.
For Russia the model of the passport with the diary indicated in “Pravila ustroystva i bezopasnoy
ekspluatatzii gruzopodaemnayh kranov GOSGORTEHNADZORA PB 10-382-00 Rossia” must be used.
In all other countries a model, recommended by the normative documents of the respective country,
must be used, to which the following must be appended: copies of the product’s passport and the certificates of
the hook and the rope.
If there is a lack of normative documents in the countries, for modeling the diary the following
structure is recommended:
1. Title-page which must be titled “Diary of the Electric Rope Hoist”, on which the following must be
given: serial number by the producer, user firm and inventory number.
2. Copies of the product’s passport and the certificates of the hook and the rope are appended.
3.”Results of the tests prior to putting in operation or after repair”:
Type of
The test
Preliminary
Mounting
Prove-out
acceptance

normative
document

Result
Yes
No

Note

Signature of the authorized
Date
Expert
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4.”Results of the periodical annual tests”:
The periodical tests are done according ..............................
Type of

Result

Name and Cognomen of the
authorized
Expert

Test

Signature of the
authorized
Expert

Date

Defects are not registered
(Defects according protocol №)
Defects are not registered
Periodical
(Defects according protocol №)
Periodical

4.9.1. Servicing of the electric rope hoist
The operator of the electric rope hoist must get to know closely the present Instruction for operation and
must be instructed for The Requirements for safe work. The operator’s clothing must be in accordance with the
working conditions.
During work the normative documents relating to The Requirements for safe work should be observed.
The operator must have permanent access to the Instruction for operation or to a copy of The
Requirements for safe work, which must be placed near the network switch or at a place, accessible by the
operator.
In table 4.9.1. are given the requirements for the operator of the electric rope hoist and the servicing
staff according to VBG8 and VBG9.
According to VBG9, §2 the electric rope hoists having a traveling device are considered to be crane
structures.
In the terminology the definition operator of an electric rope hoists is equivalent to crane operator
Table 4.9.1
Requirements
1
 Requirements towards the
operator of the electric hoist
and the maintenance staff
 Daily check of the brake and
the limit switch

 - The crane must be insured
against the influence of strong
wind.
 - The load must not be moved
over people.

 Protection of the individuals,
hanging the load.

Source
2
VBG8
§24
(1)
VBG9
§30
(1)
VBG9
§30 (2)
VBG9
§30
(6)
VBG9
§30
(9)
VBG9
§30 (10)

Extracts of the source
3
The mounting, the technical support or the self-servicing of the
devices must be done only by individuals, who have the respective
knowledge.
When starting work the crane operator must check the functioning of
the brake and the breakdown limit switches. He must observe the
condition of the crane for evident faults.
When there are faults, which endanger the operational safety, the
crane operator must finish operating the crane.
The crane operator must take care of the fact that 1. the subjected to
wind cranes when there is a storm and when finishing the works
should be reinforced by means of wind safety devices.
When using load-catching devices, which hold the load by means of
magnets, suction or friction forces, without additional insuring, the
load must not be moved over people.
The hand hung loads must be moved only after a sign by the
individual who hangs them, by the signal post or by another
responsible individual, assigned by the entrepreneur.
As long as there is load on the crane, the crane operator must keep
the control device in his hand.

 The operator of the electric VBG9
hoist must watch the hung §30 (11)
load all the time.
 The breakdown limit switch VBG9 The breakdown limit switch must not be used as a working one.
must not be used for other §30 (13)
purposes.
 Check of evident defects.
VBG8 Prior to starting work, the servicing individual must check the
functioning of the breakdown limit switch device. He must check and
§27
watch the devices, including their supporting means, rollers,
equipment and supporting construction for evident defects.
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1
 The electric rope hoist must
not be overloaded.
 Working together with other
hoisting devices

2
VBG9
§31 (2)
VBG9
§33 (1)

 The transportation of people
is forbidden
 Loads must not be pulled or
dragged on the skew.
 Firmly attached loads must
not be detached
 The pulse switching-on of
the motors must be avoided,
as it can lead to welding the
contacts of the contactors.
 Operating the electric hoist
near electric devices with
live voltage.

VBG9
§36 (1)
VBG9
§37 (1)
VBG9
§38 (1)







Table 4.8.1 – second part
3
The cranes must not be loaded beyond the permissible loading at
the respective moment .
If the working zone is crossed by more cranes, the entrepreneur
or the authorized individual by him must determine the working
course and must take care of the perfect understanding of the
crane operators for the coordination between them.
The transportation of people with the load or by the electric hoist
devices is forbidden.
It is forbidden to pull or drag loads on the skew, as well as to
travel means of transportation.
The entrepreneur may use the crane for detaching firmly attached
loads only if the crane has a load limiter.

VBG9
§39
(1)

The entrepreneur must take care of the fact that when working
with the crane near parts, electric devices and operational parts
with live voltage, the people must not be in danger of a contact
with them.
VBG9 The crane operator must take care of the fact that when operating
§39
the crane near parts, electric devices and operational parts with
(2)
live voltage he must not be in danger of an injury by the electric
current.
Dangerous swings of the load VBG9
The operator must control the crane in such a way that he must
are not allowed
§30 (15) not allow dangerous swings of the load to happen.
Lifting inflammable liquid VBG8 The devices, designed for lifting inflammable liquid masses must
masses.
§15
have two independently functioning braking devices.
Moving loads which in their VBG8 If it is necessary to move loads which in their way can get stuck or
way can get stuck.
§33
get caught on something, pressed or held so that additional
(5)
incontrollable forces can arise, only devices which have load
limiters must be used .
 CAUTION
If the load is swinging then the horizontal motion of the electric hoist in the direction
which is reverse to the swinging of the load is forbidden.

5. OPERATION AND MAINTENANCE
General directions:
The maintenance and the repair must be done only when the electric rope hoist is not loaded.
 The auxiliary means of load-catching must be removed.
 Annual check in compliance with the requirements of VBG 8 §23 (2), respectively VBG 9 § 26 (1)
must be done.
 In addition to the safe work requirements given here the following must also be taken into account:
Requirements
Extracts from VBG 9
 the network switch must be §39 (1) The inspections and maintenance procedures must be done only
switched off and insured
when it is certain that the crane is switched off and insured against
against
an
incompetent
an incompetent switching-on.
switching-on by putting a
warning signboard at the
switching-off spot
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 the network switch is not §39 (2)
switched off only when the
work that has to be
accomplished must be done
when the electric hoist is
switched on (greasing of the
rope, functional test of the
electric elements, etc.)
 when servicing or repairing, §10
the working platform or
another
equivalent
conception must be available
and at permanent disposition
 putting the electric hoist into §43
motion after repair, work in
the zone of the electric hoist

Paragraph 1, statement 1 do not apply when the inspection and
maintenance procedures must be done only when the electric hoist
is switched on and during operation
1.there is no danger of contusion and falling
2.there is no danger of touching parts, electric devices and
means for operation with live voltage
3.there is communication with the crane operator either spoken
or with signs
When servicing or repairing mechanical or electric constructions,
which cannot be done at the floor level, working sites or working
platforms, that can be reached safely and in which the work can be
done in a way that is not dangerous for the occupied with them,
must be available.
After repair and modifications, or after work in the motion zone of
the crane, the cranes must be switched on only if the entrepreneur
or his assistant allow operation again. Before they give permission
the entrepreneur and his assistant must ensure that:
1. the works are done completely
2. the whole crane is again in a condition which is safe for
operation
3. all participants in the work have left the crane

5.1. MAINTENANCE
The regular and correct servicing and maintenance guarantee the perfect functioning of the electric rope
hoists They must not be operated at a mode that is heavier than the one prescribed by the producer.
The maintenance of the electric rope hoist includes checks of the technical state regulation and
settings, finding faults and their clearing, technical servicing (greasing etc.), the periodicity of the works of
maintenance of the electric rope hoist.

5.1.1. Periodical checks
The periodical checks are necessary to ensure the perfect functioning of the product.
The types of checks and their periodicity are shown in table 5.1.5. The sections of the description of the
groups and the knots according to which the checks are done are also indicated.

5.1.2. Greasing, regulation settings
The greasing plan is shown in table 5.11.01, and the necessary greasing materials for the single
greasing points – in table 5.11.02.
The periodicity of doing the settings and the regulations is shown in table 5.1.5.
The periodicity of these works depends on the producing conditions.
The cleaning of the attachments of dust and dirt is also included here.
If there is a storage period greater than 3 months from the purchase date before putting the electric
rope hoist in operation checks must be done for the initial putting in operation in accordance with the
maintenance plan.

5.1.3. Repair and restoration issues
The clearing of small faults, noticed at the time of the checks is included here. Such faults are:
 damages on the cables and their clearing;
 light tasks such as substitution of relays and contactors.
Heavier and more responsible tasks, which must be coordinated with the producer are not included
here. Such tasks are:
 modification of the scheme;
 switching on additional devices
If necessary work at live voltage is allowed, but in this case the necessary measures for technique of
safety must be applied.
The possible faults in the electric equipment and the ways of their clearing are shown in table 5.12.

5.1.4. Maintenance plan
In table 5.1.5 is given the maintenance plan. When using it the fact that it has been developed for work
in normal conditions, according to the group of the electric rope hoist in compliance with FEM 9.511 must be
taken into account.

5.1.5. Periods of repetition of the checks
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 CAUTION!
- The structure must be checked at least once annually by experts. As experts for these
checks may be used the ones from the Engineering supervision and experts, authorized to do
the checks.
When repairing original parts by the producer must be used.
Table 5.1.5

Daily After the After the
When
Each 12
before
first 3
first 12
№ putting in
months’
starting months’ months’
operation
period
the work period
period

1





2





3





4



5





6
7
8
9












10

Name of the check and the service

The functioning of the brake, and when the load is yielded or
there is increased braking distance it is regulated; the axial
drive of the rotor of the electric motors with a conical rotor
The functioning of the limit switch and the breakdown stopbutton
Check by inspecting the: the command switch and its cable;
the hook with roller block
The rope – for damages and destructed wires
The attachment of the rope and the functioning of the rope
guidance
Roller block and the piece hook
Supporting screwed joints
Welding joints
General state of the electric equipment(sec.5.9)
Control and if necessary improving the protection against
corrosion

5.2. CHECK OF THE WEARING OF THE ROPE. REJECTION AND REPLACEMENT
The maintenance of the rope is related to its regular greasing and carrying out regular wearing checks
(5.2.1)
The greases in the rope diminish the friction between the groove and the rope, as well as between the
wires and in this way they increase its life expectancy. Besides, the corrosion decreases.
The grease must be applied in moderate quantities and uniformly along the whole length of the rope.
If due to production matters the rope is not greased when it is used by the user, a decrease in the
wearing time should be expected. The application of non-greasible ropes is negotiated particularly.
If there are heavy pollutions the rope must be cleaned periodically.

5.2.1. Check of the wearing and the rejection of the rope.
The periodicity of the checks of the wearing of the rope are according to table 5.1.5.
The rejection of the rope must be done in accordance with the requirements of ISO 4309 and DIN
15020 BI.2.
The criteria for the evaluation of the state of the rope are:
a) Type and number of the torn wires
The check of torn wires is done on a rope without load, which is held by hand in a working position. This
helps to notice the torn wires better.
The rejection of the rope according to the number of torn wires for a given length along its axis is
according to table 5.2.1, which is in compliance with DIN 15020 Bl.2 and ISO 4309.
Table 5.2.1
Number of the visible interruptions of the wire, leading to rejection
Number of the
Groups by FEM 9.511:
Groups by FEM 9.511
supporting
1Am,1Bm,1Cm,1Dm
2m, 3m, 4m, 5m
Examples of
wires in the
constructions of ropes crossed curve one-sided curve crossed curve one-sided curve
outer bundles
Per section of length 6d and 30d, where d is the diameter of the rope
of the rope - n
6d
30d
6d
30d
6d
30d
6d
30d
to 50
2
4
1
2
4
8
2
4
51 to 75
3
6
2
3
6
12
3
6
76 to 100
18x7(1+6)
4
8
2
4
8
16
4
8

Table 5.2.1 - second part
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101 to 120

121 to 140
141 to 160
161 to 180
181 to 200
201 to 220
221 to 240
241 to 260
261 to 280
281 to 300
Over 300

6x19(1+6+12)
6x19(1+6+6F+12)
36x7(1+6)
8x19(1+6+6F+12)
6x36[1+7+(7+7)+14]
8x19(1+6+6/6)+1.О.С

6x37(1+6+12+18)

5

10

2

5

10

19

5

10

6
6
7

11
13
14

3
3
4

6
6
7

11
13
14

22
26
29

6
6
7

11
13
14

8
9
10
10
11
12
0,04.n

16
18
19
21
22
24
0,08.n

4
4
5
5
6
6
0,02.n

8
9
10
10
11
12
0,04.n

16
18
19
21
22
24
0,08.n
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35
38
42
45
48
0,16.n

8
9
10
10
11
12
0,04.n

16
18
19
21
22
24
0,08.n

b) Position of the torn wires
If there is a torn bundle, the rope is removed immediately.
c) Decreasing of the diameter of the rope during operation.
If on a long section the rope has decreased its diameter compared to the nominal, it is rejected after
reaching the set limits in ISO 4309 and DIN 15020 Bl.2, even if there are not torn wires.
d) Corrosion.
The corrosion of the outer wires can be detected visually.
When the diameter of the rope is decreased in comparison with the nominal it is rejected after reaching
the limit values according to ISO 4309 and DIN 15020 Bl.2, even if there are not torn wires.
When decreased by 40% the diameter of the wires, situated on the surface layer of the rope, it is
rejected.
e) Modification of the shape of the rope
The check is done by a specialist. The type of the various deformations are shown in ISO 4309 and DIN
15020 Bl.2.

5.2.2. Replacement of the rope.
The removal of the old rope and the placement of a new one is done in the following way:

5.2.2.1. Removal of the old rope.
 the hook-block is lowered until it lies on a firm support without waiting for the moment of running-in of
the limit switch for down position;
 spring 3 is unfastened (fig.5.2.2.1.01) providing the necessary pressure upon the drum and the rope
of the support and pressing sector and the rope guide is drawn out from the drum;

Fig.5.2.2.1.01
Fig.5.2.2.1.02
 the electric rope hoist is switched on again for lowering and the windings remaining on the drum are
unwound, after which the end of the rope is released from its attachment to the drum. The other end is drawn
out from the wedge bush by knocking it out with the help of a hammer;
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5.2.2.2. Mounting of the new rope
 the screw grooves of the drum are cleaned and greased with the respectively prescribed grease from
table 5.11.02;
 the new rope of the necessary length and having processed ends against untwisting , which has been
prepared in advance, is put under the electric rope hoist and is unwound in the way shown in fig. 5.2.2.1.02В. It
is not allowed to unwind the rope in the way shown in fig. 5.2.2.1.02А.
 after the end of the rope has been attached to the drum, the rope is held in hand, it is pressed to the
groove and the electric rope hoist is switched on in the mode “LIFTING”, with which its winding starts. The
winding must be absolutely close to the drum without any loosenings. After 5 or 6 windings realized in such a
way the electric motor switches off. The rope winded in this way must be insured against loosening and to
realize it a wooden wedge can be placed between the part of the drum covered by the rope and the girder,
connecting the flanges of the corpus of the lifting device. The rest of the rope is winded after the mounting of the
rope guidance.
The next procedure is mounting the rope guidance, described in sec.5.3, after which the rest of the rope
is winded onto the drum.
For safe work when manipulating the rope it is recommended that gloves should be put on.

5.3. SETTING THE NEW ROPE GUIDE AND ITS MAINTENANCE DURING OPERATION
Before the putting of the new rope guide begins, spring 3 must be unfastened, which connects the
support sector 6 and the pressing sector 10 and the arm with the guiding rollers 1 must be dismounted
(fig.5.2.2.1.01).
The mounting procedures are done in the following way:
a) The screw groove of the drum, the windings of the support sector are greased. The rope that comes
out of the window of the body of the electric hoist is guided through the window of the guide 5, it is stretched
well and is pressed to the floor so that it will not loosen after its releasing by the wooden wedge, which presses
it.
b) the wide opened rope guide is put on the drum and is mounted in such a way that the support sector
6 with its windings will get in the near first groove next to the very rope.
c) the pressing sector is centered 8,10 in such a way that the guiding rollers 9 will guide along the rope
which forms the final winding
d) the arm 1 is mounted, after its guiding rollers 2 have been centered in advance towards the guiding
profile mounted onto the body of the electric rope hoist in a parallel manner to the drum.
e) when the rope guide is centered and mounted in this way the support and pressing sectors are
fastened with spring 3 by means of a special device.
After mounting the rope guide the lever system of the switch for end up and down position of the load
hook must be put.
Loosening of the rope must not be present when the rope guidance is mounted in such a way
The remaining unwound part of the rope can be winded to the desired position after the electric rope
hoist has been switched on in the mode “LIFTING” and the rope is watched not to twist, especially when it is
guided through the roller of the hook-block and the other rollers of the reeving system, as well as when
attaching its other end. After wedging into the wedge bush to the corpus or the transverse , the branches of
ropes and the hook-block should not have any inclination for turning or interweaving. If such are present the
end of the rope must be released from the wedge bush, the twisting must be cleared and it must be wedged
again.
The rope must not be winded to its end onto the drum at any rate, that is the hook must not reach the
end up position before the lever system of the limit switch has been mounted and set for switching-off.
Before regulation of the limit switch is done, the hook-block must be lowered to the down limit in order to
check whether the first winding of the rope lies well in the drum’s groove. Otherwise the rope is constrained to
lie tight in the drum’s groove. Afterwards load must be hung onto the hook in order to stretch the rope well and
to obtain a regulation for end up and end down position in compliance with sec. 4.4.
Subsequently the shifting of the limit rings and their establishment in another position on the rod may be
necessary when the length of the rope is changed, for example due to lengthening, arisen in the process of
operation.

5.4. OPERATION AND MAINTENANCE OF AN ELECTRIC MOTOR WITH A BUILT-IN
BRAKE
All data of the operation and maintenance of the electric rope hoists are in accordance with the
producers’ documents.
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For the reliable functioning of the brake it is important to keep the air gap between the friction lining disk
and the friction surface (when the brake is not activated) in exactly defined limits. This is done by: regulating the
axial drive of the rotor of an electric motor with a conical rotor or regulating the air gap of the electromagnetic
brake – of an electric motor with a cylindrical rotor (for those constructions, for which it is possible).
 CAUTION !
The value of the axial drive of an electric motor with a conical rotor, in the case of which
the brakes stops to operate is 2,5 – 3 mm.
The axial drive, which when reached the brake must be set, is as follows:
 electric motors for lifting - 2.0 mm
 electric motors for traveling - 1,5 mm
The setting and the substitution of the brake depends on the constructive realization of the
electric motor:
a) Electric motor for lifting
Electric motor with a conical rotor type: MK…, production “ELMOT” Veliko Tarnovo (fig.5.4)

Fig.5.4
Regulation
The regulation is done when the electric rope hoist is not loaded;
 the screws 5 are unscrewed;
 the fan grid 4 is dismounted
 the bolts 8 are unscrewed from the shaft 6 of the electric rope hoist;
 the regulating nut 7 is unscrewed until establishing the necessary axial drive, which must be in the
range between 0.5 to 1.0 mm. The axial drive of the rotor, which is obtained when unscrewing the nut can be
calculated by the formula L  2.n , mm., where 2 is the step of the thread and n – the number of rotations
during the unscrewing. The normal axial drive is obtained when unscrewing the regulating nut in the range
between 1/4 and 1/2
 the two locking bolts 8 are screwed in order to fix the regulating nut 7;
 the fan grid 4 is placed and it is attached with the screws 5.
Substitution
If the thickness of the friction lining material 2 due to wearing reaches 1.5mm, a substitution is done.
The fact that the friction lining is stuck to the fan 3 must be taken into account. The substitution is done in the
following order:
 the bolts 9 are unscrewed and the casing 2 with the fan grid 4 attached to it is dismounted;
 the regulating nut 7 is unscrewed;
 the fan 3 with the stuck friction lining is dismounted;
 the new fan 3 with the stuck friction lining is mounted;
 a regulation of the axial drive in the way described above is done;
 the casing 2 with the attached to it fan grid 4 is mounted;
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 CAUTION !
The substitution of the spring 10 (fig.5.4) can be done only in a repair-shop
b) Electric motor for a traveling device with a built-in brake
Electric motor with a conical rotor type KK – “Elmot” V.Tarnovo, (fig. 5.4.1)
In order to restore the initial position of the rotor of the electric motors for the traveling device, where the
brake disk acts frontally, only a slight axial shift is sufficient. The normal axial drive of the rotor is in the range of
0,7 … 1,5 mm. The measuring of the axial drive and its regulation are done in the following way:

- Measurement:
 the grid 1 is dismounted from the back
screen of the electric motor;
 the distance from the head of the locking bolt
4 of the shaft to the corpus 2 of the electric motor is
measured;
 the shaft 5 is pushed forth by hand till stop.
In this position the distance indicated above is
measured again. The difference of the two measures is
the axial drive of the rotor.
Setting
The setting is done when the measured axial
drive is out of the indicated range. It is done in the
following order:
 the locking bolt 4 is unscrewed;
 the regulating nut 6 is screwed/unscrewed
with a special wrench at 1/2 rotation, with which
decreasing (increasing) of the axial drive of the rotor by
0.5 mm is obtained;
 the locking bolt 4 is tightened till stop;
Fig.5.4.1
 the axial drive is measured again and if it is not in the range, the regulation is done again.
 CAUTION !
When operating and maintaining the electric motors with a built-in brake the following
requirements must be observed:
 the supply wires and protecting wires must be tightened up well in order to provide a
good contact;
 the bearing sockets must be filled with grease according to the greasing plan;
 the position of the regulating nut of the front screen of the electric motors, which is
established by the producer, must not be changed;
 when regulating the brake each time the thickness of the lining of the friction facing
must be checked and if less than 1.5 mm the part to which it is stuck must be substituted;
 during all inspections the reliable tightening of the bolts of the back screen of the
electric motors and the casing of the brake must be checked;
 the friction surfaces of the brakes are not greased and must be obligatorily protected
from pollution when setting or substituting.
 CAUTION !
When using other types of electric motors the settings must be done according to the directions
given in their instructions.

5.5. MAINTENANCE OF THE PLANETARY REDUCER
The basic maintenance of the planetary reducer consists of the substitution of the greasing oil.
Observing the directions for the periods of substitution, the quantity and the type of the greasing material is of
great importance to the correct functioning of the transmissions and to the durability of the reducer as a whole.
When changing the oil for the first time the reducer must be obligatorily washed which can be done with
petrol, benzol or other appropriate means. The quantity of washing material used is twice as much as the
quantity of the oil which is poured into the reducer.
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The electric rope hoist is switched on to operate, with the hook being lifted and lowered, without load, 5
times at a height of 1m. Afterwards, the washing liquid is drawn and the new oil of the given quantity is poured
in (table 5.11.02)
The change of the oil of the reducer is recommended to be done after the electric rope hoist has
worked.

5.6. MAINTENANCE OF THE TRAVELING DEVICE
5.6.1. Maintenance of the traveling device for monorail
The maximal permissible wearing of the teeth of the gear ring of the driving wheels is up to 40% of the
thickness of the tooth.
The maximal wearing of the bead of the driving wheels must not exceed 40% of its thickness. The
recommended norms for rejection if eventual defects are present are:
Size of the driving wheel, mm
D1
D5

160 125-0.250
200 160-0.250
250 200-0.250

B1

55
60
63

Eventual defects
Presence of
cracks
Wearing along the
9,4
surface D5
11,2
Wearing of the
13,8
bead
(size B2)
B2

Rejection norms
Operation when there are
cracks is not allowed
Wearing up to 2 % of
the initial value
Up to 40 % of
the initial thickness

If the prescribed clearance between the bead and the rail 2÷4mm for each side is increased due to
wearing or other reasons, the traveling device must be regulated by the way shown in sec. 4.8.1.
The traveling devices must not be used for dragging load upon the floor.
In the zone of the buffer devices the electric rope hoist must be manipulated carefully and the strong
hits which can lead to damages must be avoided.
In relation to the maintenance of the reducer of the traveling device it is required regularly (when the
determined period has passed) to substitute the grease.

5.7. OPERATION AND CHECK OF THE ROLLER BLOCK AND THE LOAD HOOK
The permissible wearing of the groove of the rope is 25 % of the diameter of the same, for cast iron
rollers. Some recommendations for rejection of rollers:
ds,
mm

reevin
g

D4min,

Dimensions of the roller,
mm

Mm

D1

D4

R2

B4

Defects and rejection norms
Possible
defects

Rejection norms
Operation when there
are
cracks is not allowed

7
7
10

2/1
4/1
2/1

129
129
184

163 133
163 133
225 190

3.7
3.7
5.3

270.65
270.65
330.80

Presence of
cracks

10

4/1

184

225 190

5.3

330.80

Wearing of the
Grooves

12
12

2/1
4/1

222
222

268 228
268 228

6.5
6.5

15
15

2/1
4/1

279
279

335 285
335 285

8.0
8.0

19
19

2/1
4/1

355
355

380.80
380.80

The rollers are
rejected
when there is a
wearing
of the grooves over
40% of
their initial
radius

Note:
450.80
450.80 ds – diameter of the rope
D4min – permissible value
426 361 10.5 540.80 of the wearing of the diameter
426 361 10,5 540.80 D4
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The load hook must be checked for presence of traces of cracks or deformation. The latter can be
detected by measuring the control distance between the marked with a center two marks on the formed for the
purpose of this fields of the very horn and the stem of the hook.
The sizes of the hook, which must be controlled, are shown in table 5.7.
Table 5.7
Sizes according to DIN Number of hook RSN
15401
15401

according to

DIN

0.12 0.25

0.5

1.0

1.6

2.5

4.0

6.0

10.0 20.0

SizeL1mm

38

45

55

70

85

90

105

130

160

225

Size a1, mm

24

28

34

40

45

50

56

71

90

125

Size h1, mm

22

28

37

48

56

67

80

100

125

180

Size h2, mm

19

24

31

40

48

58

67

85

106

150

Tolerance of the sizes
h1, h2 и a1, mm

+2
0

+2
0

+3
0

+3
0

+3
0

+3
0

+4
0

+5
0

+6
0

+8
0

Independently from the checks according to table 5.7, during the periodical checks of the piece hook
according to table 5.1.5 test for traces of cracks and deformations in compliance with DIN 15405 must be done.
When the wearing of the hook at the spot of hanging is more than 10 % of the initial height of the section (h1
and h2) the hook is rejected.

5.8. ROLLING BEARINGS
All rolling bearings which do not pertain to the transmission devices, i.e. the bearings of the drum, the
electric motors, of the roller hook-block and the other rollers of the reeving system, the bearings of the driving
wheels of the traveling device, are greased by the producer with a sufficient quantity of grease. The next
substitution of the grease must be done according to the greasing plan – table 5.11.01, and before the greasing
the bearings must be cleaned and washed with extraction petrol and after that 2/3 of the bearing space must be
filled with grease.
 CAUTION !
When dismounting the electric motor the fixed position of the regulating nut, established
by the producer, must not be changed.

5.9. SUPPORTING SCREWED JOINTS
The supporting screwed joints are: motor-reducer – body; lifting device – traveling device; traveling
device – reducer to it – electric motor for the traveling device; roller hook-block. They require regular check and
if loosening has been detected they must be tightened up by the respective torque, which is given in table 5.9.
When using the table the fact the all supporting screwed joints have a strength class as follows: the bolts – class
8,8, and the nuts – 8, must be taken into account.
Table 5.9
Strength
class of the
joint
Screw Nut
5.6

5

6.8

6

8.8

8

10.9

10

Size of the
joint, mm
type
minimal
maximal
minimal
maximal
minimal
maximal
minimal
maximal

М6

3,7
5,0
6,0
8,0
8,2
11,0
10,5
14,0

М8

7,5
10,0
13,5
18,0
19,5
26,0
26,2
35,0

М10

17,2
23,0
27,0
36,0
36,7
49,0
51,7
69,0

М12

30,0
40,0
45,0
60,0
67,5
86,0
90,0
120,0

М14

45,0
60,0
71,2
95,0
101,2
135,0
142,5
190,0

М16

М18

М20

Tightening torque, Nm
60,0
90,0
120,0
80,0
120,0
180,0
97,5
217,5
187,5
130,0
290,0
250,0
157,5
217,5
307,5
210,0
290,0
410,0
221,2
303,7
435,0
295,0
405,0
580,0

М24

190,0
255,0
307,0
410,0
484,5
646,0
682,0
910,0

М30

510,0
676,0
817,0
1083,0
1100,0
1459,0
1548,0
2052,0

М36

М42

700,0
980,0
1120,0
1570,0
1500,0
2090,0
2100,0
2940,0

1110,0
1556,0
1780,0
2490,0
2370,0
3320,0
3335,0
4668,0
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5.10. CONTROL UNIT – COMMAND SWITCH, LIMIT SWITCH, CONTACTORS, LOAD
LIMITER. EXAMINATIONS AND REPAIR.
The perfect work and high reliability of the electric rope hoist as a hoisting device depends on the
serviceability of its electric equipment. In relation to this periodical examinations must be done and if any faults
are detected the same must be cleared in time.

The checks which must be done to the electric equipment are:
a) Daily checks of the command switch
Daily checks for visible defects of the command switch must be done. The electric hoist must not be put
into motion if any of the following defects are present:
 cracks in the corpus;
 damages of the cable of the command switch, in the case of which the core cables are visible;
 the cable of the command switch is out of the protecting sleeve;
 loosening of the attachment of the supporting core cable of the command cable to the command
switch or the electric panel;
 loosened or damaged buttons;
The clearing of the above mentioned defects must be done by an authorized for the operation
individual.
The illegibility of the indications for functional purpose of the buttons is considered to be a smaller
defect, but it should be cleared in time.
b) Check of the electric equipment according to table 5.1.5, sec.9
When doing the preventive checks it is recommended that attention should be paid to the following:
 The condition of the protecting wires, that is whether they are well tightened to the protective band in the
electric panel;

 The attachment of the supporting steel core cable of
the command cable to the electric panel and the corpus of the
switch (fig.5.10). The supporting core cable must be stretched all
the time in order not to load the command cable;
 The sealing of the ports of the cables to the electric
panel and the electric motors;
 The sealing between the bottom and the lid of the
electric panel;
 The condition of the contactors;
 The condition of the block “isolating switch with
fuses”;
 The condition of the supply cable;
 Tightening up the terminal joints of all wires;
 Condition of the reducing transformer and the limit
switch;
 Tightening up the fuses of the supply and the
operative circuits;
 Check of the condition of the load limiter:
 check for mechanical damages of the block with the
detectors;
 check for loosened joints;
 check of the settings of the load limiter.
When doing annual checks by specialists the functioning
of the load limiter must be obligatorily checked and
measurements of its activation according to VDI 3570
Ueberlastungssicherung fuer Krane must be done.
Fig.5.10

5.11. GREASING
The greasing plan is shown in table 5.11.01, and the data of the greasing materials in table 5.11.02.
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Fig.5.11

fig.5.11

pos

1
2
3
4
5
6
7
8
9

Table 5.11.01
 At the initial putting in operation
 First maintenance after 3 months’ period
 After 12 months’ period of operation
 Annually every 12 months’ period of
operation

Greasing spot
 After every 36 months’ period of
operation
 Change of the grease

Bearings of the rollers for the rope and the
hook
   
Lever device of the limit switch
  
Axes of the wedge bush and the transverse

Bearing drum-body
  
Rope
Rope guide– the grooves of the guiding sector    
 
Drum – grooves for the rope

Spline joint: reducer-drum


Reducer for lifting

Bearings of the electric motor for lifting
Bearing drum – flange of the reducer
Bearings of the driving wheels
Bearings of the electric motor of the traveling
device
14 Reducer of the traveling device
Gear ring of driving wheels – gear wheels of a
15
driving shaft

Cleaning and greasing
Cleaning and greasing
Change of the grease
Cleaning and greasing
Cleaning and greasing
Cleaning and greasing
Change of the grease
Check of the level of the oil. If necessary
some more is poured. Change of the oil
 Change of the grease
 Change of the grease
 Change of the grease

Change of the grease

10
11
12
13



 Change of the grease


Change of the grease
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Table 5.11.02
Greasing spot, fig.5.10
Type of the greasing material
characteristics
1
2
3
Dropping
temperature
 180°C
Penetration
220340

10,

Applicable to rolling
bearings for electric
motors

13

Consistent
grease

1

Recommended
materials
4
Working temperature:
-25°С to + 165°С
Litol 24 GOST 21150-75,
Fuchs RenoLit DurapLex 2,
SheLL ALvania EP Fett 2,

8,
14

Consistent
grease

5
pos.10
Size
3
4
5
6
9

pos.13
V,g
50
60
60
75
100

Size
MРМ3
MРМ4
MРМ5
MT600

V, g
50
50
50
50

Esso Unirex N 2,
BP Energrease LS - EP 2,
AraL AraLub FK2,
Working temperature:
-40°С to + 220°С
Fuchs Wacker SiLiconfett
mittel,
Aero SheLL Grease 15A
Siliconfett,
Fuchs Wacker SiLiconfett
300 mittel.
Working temperature:
-25°С to + 80°С
Machine ordinary KZ BDS 141584,

4, Consist11, ent
12 grease

Quantity of the greasing material

Dropping
TSIATIM 202 GOST 11110-72,
temperature
MOBIL-MOBILPLEX 48,
BP Energrease HT 3.
95°C
Penetration
220Working temperature:
340
Applicable to
-40°С to + 80°С
rolling bearings
TSIATIM 202 GOST 11110-72,
for common
MOBIL-MOBILLUX 2,
purpose
Fuchs RenoLit FLM 2.
Dropping
Working temperature:
temperature
-25°С to + 120°С
Aral Fett P64037,
 180°C
Aralub PMD1,
Penetration :
BP Mehrzweckfett L21M,
300÷340
Esso Mehrzweckfett M,
Mobil Grease Spezial,
Soap basis
Texaco Molytex Grease EP2,
Litium +MolS2
Fuchs Renolit FLM2,
Applicable to
Working temperature:
loaded
-50°С to + 150°С
spline joints
Fuchs Renolit FLM2.

Quantity, g
Size

3
4
5
6
9

Pos.
1
40
40
50
50
80

4
50
50
60
80
100

11
50
50
60
80
100

12
50
50
80
80
120

Quantity, g
Size
3
4
5
6
9

Pos.
8
40
40
50
60
75

14
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Table 5.11.02, second part
Greasing spot, fig.5.10
Type of the greasing material
characteristics
1
2
3

2,

Recommended
materials
4
Working temperature:
-25°С to + 80°С

Quantity of the greasing material
5
Size

Quantity, g

Machine ordinary KZ BSK 141584,

3,
5,
6,
7, Consist15 ent
grease

9,

Oil

Dropping
temperature
 95°C

TSIATIM 202 GOST 11110-72,
Aralub FDPO,
BP Energrease HT-EPOO
Esso Getriebfliessfett
Penetration :
Shell Special H
220÷430
Mobil Gargoyle Fett 1200 W
Working temperature:
-40°С to +120°С
TSIATIM – 201 GOST 6267-74
Fuchs Renolit 500 EP
Working temperature:
-25°С to + 80°С
TSIATIM 203 GOST 8773-73,
BP-Energrease HT EP1
Mobil-Mobilplex 46
Working temperature:
-40°С to +120°С
Mobil-Mobilux EP2
Viscosity according
Ulita (TM-5) ER90 BDS
to
ISO 220 (150)
14368-82,
Viscosity
Rolana 90 (TM-4) BDS
220 cst / 40°C
14867-82,
(150 cst/40°C)
РM150 and РM220
Freezing
BDS 14867-82,
temperature
Mobil-Mobilgear 632,
-25° (-40°)
Mobil-Mobilube GX90,
Ignition
BP-Hypogear 90 EP,
temperature
Shell Spirax Heavy Duty 90,
190°C (180°)
EP 220 (Klueber, Syntheso,
Classification
D220 EP, Esso S220),
according to APIGL-4
*(Shell - Tivela-82)
Applicable to
planetary
reducers

Pos.
2
5
5
5
5
5

3
4
5
6
9

3
5
5
5
5
5

5
20
25
25
40
80

6
25
30
30
40
60

Quantity, l
Pos.

Size
5

9
0,3

6

0,6

9

0,9

7
100
120
120
150
250

15
50
60
60
80
120
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5.12. POSSIBLE FAULTS OF THE ELECTRIC EQUIPMENT AND WAYS OF THEIR CLEARING
The possible faults in the electric equipment and their clearing are shown in table 5.12.

No:
1

Fault
2
The electric
equipment does not
switch on

1

2

3

4

When
pressed
a
command button and
the
commutation
equipment has run-in,
the electric motor of
the lifting device does
not get to rotate in
both directions
When switching on
the fuses are blown
and
the
electric
motors do not get to
rotate

Reason
3
fuse of the

Table 5.12
Way of clearing
4
reducing 1.1. Substitution with a new one

1. Blown
transformer.
2. Blown fuse of the supply circuit of 2.1. Substitution with a new one
the electric hoist.
3. Interruption in the operative circuit. 3.1. The electric network must be checked
and the interrupted connections must be
4. Burning out or interruption of the restored
contactor coil.
4.1. Substitution with a new one
5. Activated or blocked limit switch.
5.1. Check of the limit switch and restoration
of its normal position
1. The brake has stuck
1.1. The fan grid is dismounted and the rotor
is pressed a few times
2. Mechanical blockage of the electric 2.1. Disassembling and clearing of the fault
hoist or the electric motor

1. Breakdown of winding to frame
It is checked by means of
megohmmeter
2. Breakdown between phases
It is checked by means of
megohmmeter

1.1. It is cleared by rewinding
a
2.1. It is cleared by rewinding
a

The electric motor
1. Worn bearings
makes unusual noise
The electric motor 1. The electric motor works at two
drones and does not phases
get to rotate

5
2. Lowered working voltage
The electric
overheats

6

7

8

motor 1. Exceeded working mode of the
electric hoist
2. The voltage is asymmetrical
3. The voltage is exceeded beyond
the permissible limits

The electric hoist 1. Welded contacts of the contactors
continues to operate 2. Sticking of the magnet system of the
when a command contactors
button is turned off
3. Welded contacts in the command
switch
The limit switch does 1. Incorrect plugging of the supply
not function during
cable
operation and its
2. Stuck contactor for the respective
second degree runs- direction
in (switches off the
3 Blocked limit switch
main contactor)

1.1. They are substituted with new ones
1.1. Check of the power supply
1.2. Check of the serviceability of the contact
system of the contactors.
1.3. Check of the serviceability of the stator
winding of the electric motor
2.1. Check of the supply voltage by means of
a voltmeter
1.1. The prescribed working mode indicated
in the passport must be observed
2.1. The electric hoist must be switched off
until the restoration of the symmetry of the
network
3.1. The established norms must be
observed
1.1. Substitution of the contact bridges with
new ones
2.1. The counteracting springs must be
checked and the frontal surfaces of the
magnetic circuit must be cleaned
3.1. Substitution with new ones
1.1. Check of the correct connection
2.1. Clearing of the sticking and if necessary
the contactor is substituted
3.1. Check of the limit switch.
If it is possible it is repaired or else it is
substituted with a new one
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5.13. NOISE DATA

The noise data are based on measurements, done in the following
conditions:
1. Environment: operational rooms or in the open without a soundreflecting plane.
2. Working mode of the electric hoist: the lifting device must operate
with a nominal load, at a reduced temperature mode of the electric
motor and an established maximal speed.
3. The microphone 1, for measuring the sound (fig.5.13) – is at a
distance h form the electric hoist 2.
Distance h:
5m – for electric hoists with a lifting height up to 12m and 10 m for electric
hoists with a lifting height above 12 m.
4.The distance from the microphone 1 to the wall must be more than:
- 1,2 m – when measuring in operational rooms;
- 3,5 m –when measuring in the open.

Fig.5.13
In table 5.13 the permissible values of the sound pressure in dB according the scale A are indicated.
The measured noise values of the various models do not exceed these values.
Table 5.13
Lifting speed, m/min
Size
Reeving
3
4и5
6
9
1/1
2/1
4/1
Level of noise according to A no more than:
16/15
8/7,3
43,75
74
80
80
85
24/22
12/11
6/5,5
74
80
80
85

5.14. MAINTENANCE OF THE RAIL
The rail must be maintained in accordance with the requirements of the normative documents of the
respective country.

Some recommendations for checking the rail
when there is a zero slope of the rail:
The major defects of the rail are shown in
fig.5.14. The indications in the figure are:
B –initial width of the belt of the profile;
t –thickness of the wall;
∆B- wearing of the width of the belt of the profile;
f 1 –bending of the belt of the profile
b –initial thickness of the belt at a distance of (B
– t)/4 from the end;
∆b –reduction of the initial thickness of the belt
(b) due to wearing
Fig.5.14
In compliance with “Pravila ustroystva I bezopasnoy ekspluatatzii gruzopodaemnayh kranov” of Russia
for rails for hanging hoisting-transporting machines the following checks are done and the following rejection
tolerances are indicted:
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 Visible cracks and projections
 Reduction of the width of the belt of the profile due to wearing by more than:
∆B ≥ 0.05B
 Reduction of the initial thickness of the belt:
∆b≥ 0.2b
at simultaneous bending of the belt of the profile
f1 ≤ 0.15b
 Bending of the belt of the profile f1 ≥ 0.25b , at simultaneous wearing of the belt
∆b ≤ 0.1b

5.15. MAINTENANCE OF THE DRUM.
Drums of the lifting device are rejected when there are cracks or the wearing of their grooves is more
than 2 mm. The sizes of the drums are according to table.5.15:
Table.5.15
Force in branch of rope, kN
Diameter of the rope d0, mm
Step t, mm
Size hk
Radius R1, mm
Radius R2, mm

5
7
8
3
3.7
0.3

10
10
11.5
4.5
5.5
0.3

16
12
14
4.5
6.5
0.3

25
50
15
19
17,27 21,27
6
7.5
8
10.5
0.3
0.5

6. MEASURES FOR ACHIEVEMENT OF RELIABLE OPERATION PERIODS
With the following rules, developed in compliance with FEM 9.755 establishment of measures for
secure periods of action during the whole duty cycle is aimed.
The major concepts, used in the present section and defined in FEM 9.755, are:
■ Theoretical operation D calculating full time of a serial hoisting device for a period of operation of about 10
years, when classified according to FEM 9.511.
■ Actual duty cycle S ( h) it is determined based on working hours, state of the loading and factors,
depending on the way of registering. It is a measure of the effective usage of the serial hoisting device and the
loadings related to it.
■ Overall duty cycle ( h) period from putting in operation till the conclusive stopping.
Reliable period of action ( SWP) - period for which the following condition holds:

actual operation S
1
theoretical operation D
The fault probability is reduced to the minimum when the actual duty cycle is less than the theoretical.
The produced electric rope hoists are in accordance with the groups defined in FEM 9.511 and ISO
4301/1, having the group of the concrete electric rope hoist indicated in its passport. The theoretical
operation D of the products is in compliance with FEM 9.755 and is shown in table 6.

Groups by
1

2

3

4

L1

L2

L3

L4

FEM9.511
ISO4301/1
Light
K=0,5
3
(Km1=0,125=0,5 )
Medium
0,5<K<0,63
(Km2=0,25=0,633)
Heavy
0,63<K<0,8
(Km3=0,5=0,83)
extra heavy
0,8<K<1
(Km4=1=1.03)

Table 6
4m
M7

1Bm
M3

1Am
M4

2m
M5

3m
M6

3200

6300

12500

25000

50000

1600

3200

6300

12500

25000

800

1600

3200

6300

12500

400

800

1600

3200

6300
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In order to ensure safe work during the complete period of operation the following prerequisites are
necessary:
 choice of the serial hoisting devices consistent with the loadings in compliance with FEM 9.511;
 observation of the prescribed check intervals (periodical checks at least once annually);
 observation of the producer’s directions for operation, inspection and maintenance;
 carrying out general repairs.
During the operational period the probability of the difference between the actual duration and theoretical
duration increases. This means that the period until the first general repair, which is determined by the period of
reliable mode of operation, must be corrected. In order to do this the client(user) records during operation the
working hours and the mode of operation.
Once annually documentation of the actual duty cycle in Diary (Model 1) is made, which is done based
on the recorded data for the working hours and modes of operation, processed by the given method in sec.6.2.
If it coincides with the annual inspection being carried out, it will be the optimum. Based on this the individual
authorized to do the inspection checks whether the actual operation has reached the bound of the theoretical
one. A period of secure mode of operation is present when the condition S ( h)  D( h) holds. Otherwise, a
general repair must be carried out.
The user requires that the general repair should be done by the producer or by individuals authorized by him.
The producer assumes the warranty of the product for the new period of time.
The method of calculation is based on a comparison of the actual duty cycle S with the theoretical period of
operation D by their reducing to the state of the loading class 4 (extra heavy). Thus, for example, if the electric
rope hoist is in group 2m, its theoretical period of operation for class 4 is D = 1600 hours.
If the electric rope hoist is driven only with a partial load, then its theoretical period of operation D increases
significantly. Thus, for example in the case of an electric hoist, working with half the nominal loading, D is
increased 8 times.

6.1. RECORDING OF THE WORKED HOURS
The actual duty cycle S ( h) of the serial hoisting device is the effective operation, calculated on the
basis of:
 working hours for the inspection interval;
 the mode of operation;
 coefficients of correction.
Three ways of recording, divided into three classes, are possible:

6.1.1. Memory recording of the operation modes (class 1)
The state of loading as well as the respective number of operational hours are registered by means of
appropriate appliances. The actual duty cycle S is obtained by evaluating the memorized data.

6.1.2. Recording of the working hours using counters and documenting the loading
state by the user (class 2)
The state of the loading and the respective hours of operation, during which it has acted are
documented by the user. The hoisting device has a counter of time (or a traveled distance), and has also a load
limiter.
Note: The serial hoisting devices are not delivered by the producer with included counters for
registering the working hours. The user can provide them on his own or put this as a requirement in the orders.

6.1.3. Recording of the working hours and the loading state by the user (class 3)
The user documents the state of the loading and the respective hours of operation, but without the
appropriate appliances.

6.2. DETERMINING THE ACTUAL OPERATION PERIOD
6.2.1. Determining the actual duty cycle when recording according to sec. 6.1.1.
The actual duty cycle Si for the inspection period is determined in compliance with FEM 9.755
according to the formula:

Si   Kmi. Toi  ,
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where i is the serial number of the inspection;
Kmi - actual coefficient of the state of the loading during the period of the inspection;
Toi - number of working hours for the period of the inspection.
The serial hoisting device operates in the range of S.W.P (reliable period of action) as long as the following
condition holds:
n

S  i 1 Si  D ,
where n is the number of the inspections carried out.

6.2.2. Determining the actual duty cycle when recording according to sections 6.1.2 and
6.1.3.
The actual duty cycle for the period of the inspection is determined by the equation:
Si  Kmi. Toi. f ,
where Toi is the number of recorded working hours for the period of the inspection;
f - coefficient of the way of documenting.
The check for reaching the theoretical period of operation is done, as it is shown in sec.6.2.1.

6.2.2.1. Coefficient of the way of recording
As the precision and the reliability of the recording decrease from class 1 to class 3, the evaluation of
the actual operational duration is done by direct relation to the way of recording. In the formula Si this has been
taken into account by means of the coefficient f, which is determined according to table 6.2.2.1.
Table 6.2.2.1
coefficient f
№:
Way of recording
1
Documenting with the help of memory for the mode of operation
1,0
Documenting the working hours with counters and estimating the mode of
2
1,1
operation
3
Estimating the working hours and the mode of operation
1,2

6.2.2.2. Determining the duration of work
The time during which the device is in motion is the duration of work. It is determined:
 by means of the registered value by the counter
The counter registers the time Тoi during which the device has been in motion. The dimension of the time is in
hours.
 when there is not a counter the duration of work for the interval of inspection is calculated by the equation:

Toi 
where

V

2. H . N . T . Dp
,
60.V

[ m/min ]
- lifting speed;
[cycles/hour] - number of cycles per hour;
[m/cycle]
- average value of the lifting height per cycle. The term cycle here means lifting plus

N
H
lowering;

T [hours/day]
- the duration of the working time in hours per day;
Dp [days/interval] - working days for the inspection interval.
6.2.2.3. Determining the actual coefficient of the loading mode Km
The actual loading coefficient Kmi for the inspection period is determined by the user.
In table 6 are shown the values of the coefficient Kmi for the various loading modes (light, medium, heavy
and extra heavy) and its relation to the complex loading coefficient K: Kmi=K3
In the cases when the recording is done without memory for the modes of operation, the calculation of the coefficient
Kmi is done using the following simplified method:
a) plotting a simplified loading chart
On the basis of the recorded data for the values of the loadings and the working hours the loading chart is
plotted, shown in fig.6.2.2.3, which is the change of the loading Q being a function of the time T .In addition the

Q N , 0.75.QN , 05
. .Q N , 0.25.QN
work: T1 , T2 , T3 , T4 und T5 , is

simplification, that the electric rope hoist has operated at the following loadings

and without load, for which the record determines the following durations of
assumed. With Q N is indicated the nominal lifting capacity of the electric rope hoist.
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Fig. 6.2.2.3

Fig. 6.2.2.3.1

Fig. 6.2.2.3.2

The full time of recording Toi for the inspection interval equals the sum of the times T1 , T2 , T3 , T4
and T5 .
b) Plotting a modified loading chart
For further use the chart from fig.6.2.2.3 is plotted in relative units
(fig.6.2.2.3.1), and for the loading unit Q N is assumed, and for the time unit - Toi is assumed.
Along the ordinate the relation of the loading to the nominal loading, indicated by (  

Q
) is plotted,
QN

and along the abscissa the times tj are plotted in relative units, during which the electric rope hoist has worked
at the given loading. The times tj are calculated according to the equation

tj 

Tj
,
Toi

where j takes values form 1 to 5.
In the case of the assumed simplified representation of the loadings, the relation
values:

 takes the following

1  1 ; 2  0.75 ; 3  0.5 ; 4  0.25 .
c). calculating the coefficient Kmi

With the data from the plotted loading chart (fig.6.2.2.3.1) the coefficient Kmi for the inspection interval
can be determined by the equation

Kmi  13 . t1  2 3 . t 2  3 3 . t 3  4 3 . t 4
Assuming the simplified representation of the loadings, the above equation becomes:

Kmi  13 . t1  0.753 . t2  0.53 . t3  0.253 . t 4
When calculating the coefficient Kmi the following must be taken into account:
- the nominal load includes the useful load and the weight of the catching devices.
- the above equations for calculation of the coefficient Kmi are in compliance with FEM 9.511 as long
as the following condition holds:

weight of catching devices
 0.05
no min al load
If the above equation does not hold, when calculating the coefficient Kmi the “dead weight” is taken
into account. This method is described in FEM 9.511.
After calculating the actual duty cycle S ( h) it is compared with the theoretical one D .
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Example
Let’s have the first inspectional check of an electric hoist of group 2m having the following output data:
lifting speed- 24 m/min;
number of cycles per hour- 20;
Average value of the lifting height - 11 m
duration of the working time per day- 8 hours
number of days for the inspection interval - 250 days
When recording according to sec.4.2.3 the lifting device has transported loads as follows:
15 % of the time with nominal load;
16 % of the time with load 3/4 of the nominal;
14 % of the time 1/2 of the nominal;
5 % of the time 1/4 of the nominal;
50 % of the time without load.
According to the data from the recording the working time during the inspection interval is:

To1 

2.11.20.8.250
 611.1 hours
60.24

The loading chart is shown in fig.6.2.2.3.2
The actual coefficient Kmi is:

Km1  13 .0,15  0,753 .0,16  0,53 .0,14  0,253 .0,05  0,2357 hours
The actual duty cycle for the period of inspection is:

S1  0,2357 . 6111
, . 1,2  172,84 hours
After the period of inspection, the remaining theoretical duty cycle is:

D  1600  172,84  1427,16 hours
After finishing the calculations, the results are put in a diary, model 1.
CAUTION !
When reaching the theoretical duty cycle the serial hoisting device can continue operation only after
a general repair.
When documenting according to sec.6.1.2 and sec.6.1.3 the general repair must be done at the latest
10 years after putting in operation the serial hoisting device ( FEM 9.755 ).

6.3. GENERAL REPAIR
The concept general repair means check of the electric rope hoist in order to detect all defected parts,
respectively parts close to defection and their substitution. The aim is to get the electric hoist to a condition
close to the condition of a new one.
When doing the repair the requirements for safe work of the present instruction must be observed as
well as those which are actual in the respective country, in which the electric rope hoist operates.
The general repair is done by specialists of the producer or by a firm authorized by him. The repairing is
documented in the Diary of the checks.
The general repair is done according to table 6.3. In it also the pieces, which must be substituted no
matter their condition at the moment, are shown.
The check and the permission for further operation must be done by specialists of “MV YANTRA”Gabrovo, or by a firm, authorized by “MV YANTRA”-Gabrovo.
The inspecting individual determines:
- what the possible theoretical operation is;
- the maximal period of time till the next general repair.
These data are put in the diary of checks.
After doing the general repair the electric rope hoist is put in operation in compliance with the normative
documents, valid for the respective country.
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Table 6.3
№ in
Name
order
1
2
LIFTING DEVICE
1
Body
2
Drum
3
Rope
4
Rope rollers
5
Rope guidance
6
Gear ring of the reducer
7
Lid and flange of the reducer
8
Carriers of the planetary wheels
9
Axes of the planetary wheels
10 Sun gears and planetary gears
11 Input shaft of the reducer
12 Output shaft of the reducer: tooth bush
13 Clutch
14 Braking disk
15 Shaft of the electric motor
16 Flange of the electric motor
17 Hook with a nut
18 Supporting straps
19 All bearings
20 All rubber sealings
21 Spline joints
22 Limit switch
23 Commutation equipment
24 Transverse
25 Frame
26 Supporting bolts
TRAVELING DEVICE
1
Braking disk
2
Shaft of the electric motor
3
Flange of the electric motor
4
Driving wheels
5
Carrier of the planetary wheels
6
Axes of the planetary wheels
7
All gears
8
Lid and flange of the reducer
9
Gear ring of the reducer
10 All bearings
11 All rubber sealings
12 Supporting elements (sides, axes, studs)

Check for
cracks
3

Check for
wearing
4




Substitution
5





























































DIARY
for calculation of the actual duty cycle S for an inspection interval
Model 1
Date
Check
№
1
2
3
4
5
6

from

to

07.08.15

11.08.15

Duration
cycle
Toi,h
611,1

Duration cycle at the following loadings
QN

0,75.Q N

0,5.Q N

0,15

0,16

0,14

Coefficients

0,25.Q N without
Kmi
load
0,05
0,5
0,2357

f
1,2

Operation cycle, h
actual theoretical
S(h) D(h)
172,84
1600

Remaining
D(h)-S(h)
1427,16

INSTRUCTION
FOR MOUNTING AND OPERATION
ELECTRIC ROPE HOIST TYPE

MPM

PRODUCER
MV Y A N T R A PLC
Neofit Rilski № 10, 5300 Gabrovo, Bulgaria
tel. ++359 66 801306
fax ++359 66 801292
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