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(57) Abrégée/Abstract:
A constant strain spring compensation device, mainly comprising the grooved pulley, compensation cable, left end plate, spindle,
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(57) Abrege(suite)/Abstract(continued):

arresting device. Said grooved pulley Is fixed on the spindle, saild compensation cable Is wound and one of its ends Is fixed on the
grooved pulley, and the other end Is connected to exterior overhead contact lines. Said spindle Is supported on left end plate and
right end plate by using the oll seal and bearing. Said left end plate, right end plate, housing, fastening angle steel, and mounting
base form a closed box base. Said pin Is connected to the side of the mounting base remote from said box base. Said contact flat
spiral spring Is arranged within said box base with the inner end hook being connected to the spindle and the outer end hook being
connected to the fastening angle steel of the box base. The constant strain spring compensation device of the present invention Iis
compact, small in size and weight. [t may maintain a certain strain on the overhead contact lines of electrified railway to reduce the
contact loss rate of its pantograph.
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Abstract

A constant strain spring compensation device, mainly comprising the
grooved pulley, compensation cable, lett end plate, spindle, oil seal, bearing,
right end plate, contact flat spiral spring, housing, fastening angle steel,
mounting base, pin, and wire-breaking arresting device. Said grooved pulley 18
fixed on the spindle, said compensation cable is wound and one of 1ts ends 18
fixed on the grooved pulley, and the other end is connected to exterior
overhead contact lines. Said spindle is supported on left end plate and right end
plate by using the oil seal and bearing. Said left end plate, right end plate,
housing, fastening angle steel, and mounting base form a closed box base. Said
pin is connected to the side of the mounting base remote from said box base.
Said contact flat spiral spring is arranged within said box base with the Inner
end hook being connected to the spindle and the outer end hook bemng
connected to the fastening angle steel of the box base. The constant strain
spring compensation device of the present imvention 1s compact, small 1n size
and weight. It may maintain a certain strain on the overhead contact lines of

electrified railway to reduce the contact loss rate of its pantograph.
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A constant strain spring compensation device

Field of the invention

The present invention relates to the filed of electrical power supply for
overhead contact lines of electrified railway, particularly relates to a constant
strain spring compensation device which can maintain a certain strain on the
overhead contact lines (catenary cables, contact cables and flexible catenary

spans) of electrified railway to reduce the contact loss rate of its pantograph.

Background of the invention

The overhead contact lines (catenary cables, contact cables and flexible
catenary spans) of electrified railway would affect both the height and strain of
the contact suspension due to the shrinkage or expansion caused by variation in
temperature, besides, also because of the elongation of elastic linear material
caused by creep, wear of cable, etc., as well as the tilting of the supports due to
long time use. These factors cause the contact loss, and deteriorate the
current-collecting capability of overhead contact lines, whilst increased strain
would cause the breakage of overhead contact lines, which leads to operation

faults of the overhead contact lines.

The entire overhead contact lines are arranged in sections. Each of the
sections 18 called an anchor section, and 1s installed at both ends. In order to
automatically keep a constant strain of the overhead contact lines, normally,

strain compensation devices are provided at anchor points.

Existing strain compensation devices that are currently in use have mainly

the following two forms.

1. Existing compensation devices that are set up on the existing overhead

i
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contact lines (catenary cables, contact cables and flexible catenary spans) of
the electrified railway are usually of the weights type, two kinds of which,
namely puliey block and ratchet wheel are normally utilized. These two kinds
of compensation devices have the advantages of having simple structures and
high reliability in operation. However, they have also the disadvantages of
being large in size, heavy in weight, ugly in appearance, and easy to swing and
get struck in strong wind. Another disadvantage is that they are expensive in
terms of installation and maintenance. This 1s mainly caused by the need of
supplementary structures to support, conduct and protect such compensation
devices and the daily operation management and repair work involved.
Particularly while reconstructing electrical contact lines and installing the
weight m low and narrow spaces of, for example, underground railway and
existing tunnel etc., it 1s necessary to expand the cross sections of the tunnel.
This will result in significantly increasing the project quantities, disturbing the
traffic, prolonging project time, and increasing project expenses. In a place of
more complicated geological conditions, 1t i1s even hardly to carry out the

project.

2. The flexible catenary span of the electrified overhead contact lines is
the horizontal support device of overhead contact lines suspension in railway
station yard with multiple tracks, which consists of supports situated along

both sides of railway, horizontal catenary cables suspended from the support,

upper and lower positioning cables and accessories which hold and connect

them.

In order to improve the current-collecting capability of overhead contact
lines and decrease operation maintenance of flexible catenary span, a
compensation device 1s provided on upper and lower parts of the positioning
cable. The compensation device may be basically adapted to the steadiness of
the height of tlexible catenary span, however, it has the disadvantages of being

short In compensation anchor section, big in strain changes, small in
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elongation length, poor in performance.
Besides, the following several kinds of compensation devices existing in
China and other countries do not have wide application due to their various

disadvantages.

1. Compensation devices consisting of several cylindrical helical
compression springs in series (for example: the elastic strain compensation
device of Chinese Patent No. 200420025333.1, overhead contact lines elastic
strain automatic compensation device of Chinese Patent No. 200510038827.2):
since the force of cylindrical helical compression spring adopted 1s directly
proportional to the travel, such compensation device can not ensure the

constancy of strain of the overhead contact lines.

2. Hydraulic or pneumatic type compensation devices (such as: a
hydraulic compensation device for electrified railway of Chinese Patent No.
03235102.X, a differential plunger hydraulic strain compensation device of
Chinese Patent No. 03218606.1, a pneumatic strain compensation device for
electrified railway of Chinese Patent No. 00232367.2): due to the loss of o1l or
air, continuously monitoring and maintaining, and refilling oil or air are
necessary. Since oil or air leaks occur frequently, their costs are higher and

application thereof 1s restricted.

Summary of the invention

With the development of electrified railways of intercity transit, special
line for passenger transport and high-speed train, the train speed has been
increased to 200km/h, 300km/h or even higher, which presented higher
requirements for compensators of the overhead contact lines. How to ensure

the safety, reliability thereof has become an urgent problem to be solved.

The constant strain spring compensation device 1S an important

component of the overhead contact lines of electrified railway. It is an

o)
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important device to maintain a constant strain of the overhead contact lines
despite the variation of the temperature. The capability of the constant strain
spring compensation device directly affects the suspension elasticity of the
overhead contact lines and the standard status of the overhead contact lines in
spatial position etc., which is greatly significant for reducing the faults of the

pantograph and overhead contact lines and improving safety reliability of the

overhead contact lines.

The object of the present invention is to provide a device automatically
compensating the length change of the tightly extended overhead contact lines
(catenary cables, contact cables and flexible catenary spans) of electrified
railway by elastic deformation energy, as endogenesis, stored by a pre-winded
contact flat spiral spring to overcome the shortages of the various
above-mentioned compensation devices that rely upon external energy. This
entirely mechanical high performance device can ensure the strain of the
overhead contact lines, be adjustable to the length change thereof, and
maintain constant. The device according to the present mvention has a compact
structure, greatly reduced size and weight, and is thereby capable of improving

the stability of the overhead contact lines suspension and enhancing the train

speed.

The technical solution provided by the present invention to solve the
above-mentioned technical problems is: overhead contact lines (catenary

cables, contact cables, and flexible catenary spans) are connected and

functioning on the grooved pulley (involute grooved pulley, helical grooved

pulley or fixed grooved pulley) by the compensation cable of the constant
strain  spring compensation device of overhead contact lines. When
environment temperature changes, the length of the overhead contact lines
changes because of heat expansion and cold confraction, the grooved pulley
drives the contact flat spiral spring on the spindle. Thus pivoting moment is

produced in the plane which is perpendicular to the spindle of the contact flat
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spiral spring, and the pre-winded contact flat spiral spring stores elastic

deformation energy so that the moment produced by winding and releasing the
contact flat spiral spring enable the elongation and shortening of the

compensation cable. Thereby ensuring the strain maintaining constant while

the length of the overhead contact lines changes.

The present invention provides a constant strain spring compensation
device, mainly comprising the grooved pulley, compensation cable, left end
plate, spindle, oil seal, bearing, right end plate, contact flat spiral spring,
housing, fastening angle steel, mounting base, pin, and wire-breaking arresting

device.

Said grooved pulley is fixed on the spindle, said compensation cable is
wound and one of its ends is fixed on the grooved pulley, and the other end is
connected to exterior overhead contact lines. Said spindle is supported on left

end plate and right end plate by using the oil seal and bearing,

Sald left end plate, right end plate, housing, fastening angle steel, and
mounting base form a closed box base. Said pin is connected to the side of the

mounting base remote from said box base.

Said contact flat spiral spring is arranged within said box base with the
mner end hook being connected to the spindle and the outer end hook being

connected to the fastening angle steel of the box base.

Said wire-breaking arresting device is cooperatively assembled with the
grooved pulley and the end plates, which may, in case of breakage of the
overhead contact lines or the compensation cable, stop the grooved pulley to
the stationary status by means of the friction, so that the contact flat spiral

spring does not produce a relatively large rebound force, ensuring the safe

operation of the constant strain spring compensation device.

Said wire-breaking arresting device mainly includes the brake disc, wedge

block, torsion spring, fastening bolt and nut, COMPpression screw, compression
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spring, and steel ball, wherein the brake disc is fixed to the grooved pulley, the
wedge block is fixed on the end plate by means of the bolt and nut, the torsion
spring 1s assembled over the portion of the fastening bolt between the wedge
block and the end plate, a groove may be formed on the outer peripheral
surtace of the brake disc for operatively fitting and functioning with the slit on
the top of the wedge block, the compression device consisting of said
compression screw, compression spring, and the steel ball are installed under

the fastening bolt.

Since the strain compensation of the overhead contact lines of electrified
rallway is achieved by the tension effect of the compensation cable, the
compensation cable is the vital force-applied component. Because the
compensation cable is applied a great strain and works under a very rough
environment, the phenomenon of broken strand or broken line due to tiredness
and/or friction always occurs. A wire-breaking arresting device is arranged at
the strain compensating location of the overhead contact lines terminal in order
to provide such a device that the drawing force at the line outlet location
thereof 1s opposite to direction of the pulling force of the energy stored device
of the compensation device, so that the grooved pulley iS stopped immediately
once a line broken accident of overhead contact lines occurs, thereby achieving

the object of reducing the serious results of the accident and protecting the

compensation device.

The positioning surface of the spindle of the constant strain spring
compensation device of the present invention is formed with spline slots
coupled with the spline housing on the grooved pulley or on the sleeve of the
grooved pulley. The feature of the cross section shape of said spline slots is

flange type or groove type.

Said contact flat spiral spring may be variable torque flat spiral spring or

constant torque flat spiral spring formed by assembling upper and lower

groups 1n parallel.
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Said contact flat spiral spring may be one or more than one formed by

winding one or more layers of steel trips.

Said grooved pulley may be an involute grooved pulley, helical grooved
pulley, or fixed grooved pulley. Said constant torque flat spiral spring is
coupled with said fixed grooved pulley or helical grooved pulley. Said variable

torque tlat spiral spring is coupled with said involute grooved pulley.

The end radius of said involute grooved pulley may be determined
according to the following equation: End-radius = Start radius % (End torque of

the flat spiral spring / Start torque of the flat spiral spring)
The equation 1s deducted as follows: on the assumption that:
End torque of variation torque flat spiral spring: N1
Start torque of variation torque flat spiral spring: N2
Start force of compensation cable: F1
End force of compensation cable: F2
Start radius of grooved pulley: rl
End radius of grooved pulley : r2
According to elastic characteristic N1=F1Xrl, N2=F2Xr2
e, F1=N1/rl, F2=N2/r2
To ensure constant load during output process, then: F1=F2
1.€., N1/ r1=N2/r2
It 1s obtained that: r2=r1 X N2/N1

Said grooved pulley may be formed with a single groove or double
grooves. It may be one installed on one end of the spindle of box base or on the
spindle center, or may be two symmetrically installed on both ends of the

spindie.

Said wire-breaking arresting device may be one installed on the left end
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plate or on the right end plate, or may be two installed on left and right end

plates respectively.

The shape of the connecting bevel surfaces between the brake disc and the
wedge block of the wire-breaking arresting device include planes, arc surface,
helicoids, spherical surfaces and other curved surfaces, and the combinations
thereof. The angle between the tangent planes of any point on said bevel
surface and the tangent line at that point through which the circumference with

the axis of the revolution as the centre goes does not equal to zero.

The shape of the positioning surface of said spindle and grooved pulley

may be triangle , quadrilateral, or polygon.

Said spindle are supported by end plates of both sides of the box base.
The support positioning manner may be at least two supports, and may be three

supports or any number above.

Said compensation cable may be steel cable or high performance

polyethylene fiber rope.

The main technical specifications of the constant strain spring

compensation device of the present invention are:
l.working environment temperature: : —40° C~40° C;

2. Rated strain of the compensation device: 1.96kN~26.49 kN, or other

rated strain according to special requirements;

3. Elongation quantity of the compensation device: generally 0~
1300mm, compensation device with elongation quantity of no more then

2000mm may be manufactured according to special requirements;

4. Strain dispersion (including friction) of the compensation device in the

range of the entire drawing and retracting travel should not be greater than 4%:

5. The dispersion between the maximum reading of the strain when the

compensation cable of the compensation device is drawn and the minimum
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reading of the strain when the compensation cable of the compensation device

1s retracted and the rated strain should not be greater than 4%;

6. The compensation device reacts and rotates freely without blocking and

deformation after 2 X 104 entire travels (being drawn and retracted);

7. Wire-breaking arresting device broken weight load =58.86 kN; when
the wire-breaking arresting device is applied the brake, the maximum

movement length of the safe cable<<200mm;

8. All the antisepsis requirements of the compensation device conform to
the prescription of “components antisepsis requirements” of TB/T2073; the

use life of the compensation device is longer than 15 years.

Accordingly, the constant strain spring compensation device of the
present mvention 1S compact, small in size and weight. It may maintain a
certain strain on the overhead contact lines (catenary cables, contact cables,
and flexible catenary spans) of electrified railway to reduce the contact loss
rate of 1ts pantograph. When the length of the overhead contact lines changes
due to heat expands and cold contracts because of the change of seasons and
temperature, the constant strain spring compensation device is capable of

maintaining the strain, elasticity and height constant and unchanged.

Further detailed description of the embodiments of the present invention
will be made with reference of the accompanying drawings. The above and
other objects, characteristics and advantages of the present invention will

become apparent from the detailed description for a person skilled in the art.

Breit description of the drawings

Figure 1A 1s a schematic diagram of an example configuration of the

constant strain spring compensation device according to the present invention;

Figure 1B 1s a sectional view taken along A-A of Figure 1A;

Figure 1C 1s a schematic diagram of operation principle of the
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wire-breaking arresting device in Figure 1A:

Figure 1D is a schematic diagram of the configuration of the

wire-breaking arresting device in Figure 1A;

Figures 3A - 3D are schematic diagrams of the constant strain Spring

compensation device according to the present invention installed in a tunnel.

Detailed description of embodiments:

The constant strain spring compensation device of the present invention
will be further described below with reference to the accompanying drawings

and embodiments.

The structural diagrams of the constant strain spring compensation
device 100 of the present invention are schematically shown in F igure 1A and
IB. The constant strain spring compensation device 100 mainly comprises
the involute grooved pulley 1, compensation cable 2, left end-plate 3, spindle 4,
oil seal 5, bearing 6, right end-plate 7, contact flat spiral spring 8, housing 9,

fastening angle steel 10, mounting base 11, pin 12, and wire-breaking arresting

device 104, etc.

The contact flat spiral spring 8 in the illustrated embodiment is a variable
torque flat spiral spring. The end-radius of the involute grooved pulley can be
determined by the following equation: End-radius = Start radius x (End torque
ot the flat spiral spring / Start torque of the flat spiral spring).

Wherein the left end-plate 3, right end-plate 7, housing 9, fastening angle

steel 10, mounting base 11 form a closed box base.

T'he mvolute grooved pulley 1 is fixed on both ends of the spindle 4. The
compensation cable 2 is wound up, one of the ends of which being fixed onto

the grooved pulley 1. The other end is connected to external overhead contact

10
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lines. The oil seal 5 on both sides of the box base, the bearing 6, and the
spindle 4 are supported on the left end plate 3 and right end plate 7 located at
both ends. The contact flat spiral spring 8 is assembled within said box base, of
which the inner end hook is connected to a groove of the spindle 4, and the

outer end hook is fixed to the fastening angle steel 10.

When the overhead contact lines shrunk upon being cooled by decreasing
temperature, the flat spiral spring 8 is released. The compensation cable 2
extended outward along the involute grooved pulley 1 so as td compensate the
amount of shrinkage of the overhead contact lines. When the overhead contact
lines expanded upon being heated by increasing temperature, the compensation
cable 2 is wound up to the involute grooved pulley 1. Therefore, the shortening
or elongation of the compensation cable 2 is activated by the torque produced
by the tightly winding up and releasing of the flat spiral spring 8, which in turn
keeps the overhead contact lines in a horizontal straight line status all the time,
ensuring the contact status between the pantograph and the overhead contact

lines, guaranteeing the safety in train operation.

In one of the preferred embodiments of the present invention, a

wire-breaking arresting device 104 is provided on the right-end plate 7.

Figure 1D is a schematic structural diagram of the wire-breaking arresting

device 104 of Figure 1A. Referring to Figure 1D, said wire-breaking arresting
device 104 is formed by the brake disc 13, wedge block 14, torsion spring 15,

fastening bolt 16, compression screw 17, compression spring 18, steel ball 19,

elastic washer 20, nut 21, and flat nut 22.

Wherein the brake disc 13 is fixed to the involute grooved pulley 1. The
wedge block 14 is fixed on the right end-plate by means of the tastening bolt
16. The elastic washer 20, nut 21, and flat nut 22 are fixed on the right end

plate. The torsion spring 15 is assembled over the portion of the fastening bolt

16 between the wedge block 14 and the end-plate 7. The groove formed on the

11
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outer surface of the brake disc 13 operatively fits and functions with the slit on
the top of the wedge block 14. The compression device consisting of said
compression screw 17, compression spring 18, and steel ball 19 is installed

under the fastening bolt 16. Said torsion spring 15 and said compression device

may provide support to the wedge block 14.

Figure 1C is a schematic diagram of the operation principle of the
wire-breaking arresting device (viewed from B-B direction) of Figure 1A.
Referring to Figure 1C, in case of a fault (the breakage of the guide cables of
catenary cables, contact cables, and flexible catenary spans, or of the
compensation cable 2), the cooperating action between the rebound force
produced by the brake disc 13 fixed on the involute grooved pulley 1 and the
force of the wedge block 14 (indicated by arrow I in Figure 1C) forces the slit
of the wedge block 14 falling into the groove of the brake disc 13. The rotation
of the brake disc 13 and the involute grooved pulley 1 are stopped to the
stationary status due to friction, so that the contact flat spiral spring 8 does not

produce a relatively large rebound force, ensuring the safe operation of the

constant strain spring compensation device 100.

The shape of the connecting bevel surfaces between the brake disc 13 and
the wedge block 14 of the wire-breaking arresting device 104 include planes,
arc surtace, helicoids, spherical surfaces and other curved surfaces, and the
combinations thereof. The angle between the tangent planes of any point on
said bevel surface and the tangent line at that point through which the
circumference with the axis of the revolution as centre goes does not equal to

2810,

Figures 2A and 2B are schematic diagrams of the constant strain spring
compensation device 100 according to the present invention mounted on the
support 200. The constant strain spring compensation device 100 mainly

comprises the support 200, anchoring angle steel 201, constant strain spring

compensation device 100, compensation cable 2, double-ecar wedge cable

12
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clamp 204, balance plate 205, double-ear connector 206, bar link 207,
insulation string 208 etc. The constant strain spring compensation device 100
1s fixed onto the support 200 by the anchoring angle steel 201. The
compensation cable 2 wound on the mvolute grooved pulley 1s connected to
the catenary cables or the contact cables by the double-ear wedge cable clamp

204, the balance plate 2035, the double-ear connector 206, the ball-socket bar
207, and the insulation string 208 etc. Also, drawing lines may be arranged on

the support 200 to further ensure the support stands upright and steadily.

Figures 3A - 3D are schematic diagrams of the constant strain spring
compensation device 100 according to the present invention installed in the
tunnel. Wherein Figure 3B 1s a schematic diagram viewed along direction of A
in Figure 3A. The constant strain spring compensation device 100 of the
present invention i1s fixed in the tunnel by the anchor arm 301 fixed on the
inner top of the tunnel. Also, drawing lines connected to the inner top of the

tunnel may be arranged on the anchor arm 301 so as to further ensure the

anchor arm 301 to be upright and steady.

Figure 3C 1s a view seen from the direction of B in Figure 3B. Referring
to Figure 3C, the compensation cable 2 of the constant strain spring
compensation device 100 is connected to the catenary cables (or the contact
cables) by the double-ear wedge cable clamp 204, balance plate 205,

double-ear connector 206, ball-socket bar 207, and insulation string 208 etc.

Figure 3D 1s a view seen from the direction of C in Figure 3B, with the

configuration shown generally similar to that of Figure 3C.

Besides the above embodiments, the present invention may have other
embodiments. For instance: contact flat spiral spring may be formed by
winding up single-layer steel strip, or may be formed by winding up
double-layer or multi-layer steel strip. The contact flat spiral spring may be

singular or 1n plurality, of which the end surface may be linear type, also may

13



CA 02629334 2008-05-07

be arc type. The involute grooved pulley may be assembled on both sides of
the contact flat spiral spring, also may be installed on one side of the contact
flat spiral spring. The involute grooved pulley may be substituted by either
fixed grooved pulley or helical grooved pulley. The involute grooved pulley

may be formed with a single groove or double grooves. The compensation
cable may be steel cable, or high performance polyethylene fiber cable. The
arresting device may be arranged on one side of the box body, or may be
arranged on both sides. Two sets of constant strain spring compensation device
with equal strain may be assembled in parallel; also two rows of contact flat
spiral springs may be assembled in paralle] within one box body and so on and
so forth. Any technical solution using equal or equivalent replacement is

included in the protection scope of the claims of the present invention.

14
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What is claimed 1s:

1. A constant strain spring compensation device, comprising a grooved
pulley, compensation cable, left end plate, spindle, oil seal, bearing, right end
plate, contact flat spiral spring, housing, fastening angle steel, mounting base,

pin, and wire-breaking arresting device;

said grooved pulley being fixed on the spindle, said compensation cable
being wound and one of its ends being fixed on the grooved pulley, and the
other end being connected to exterior overhead contact lines, said spindle
being supported on left end plate and right end plate by using the oil seal and

bearing;

said left end plate, right end plate, housing, fastening angle steel, and
mounting base forming a closed box base, said pin being connected to the

side of the mounting base remote from said box base:

said contact flat spiral spring being assembled within said box base, with
the mner end hook being connected to the spindle and the outer end hook being

connected to the fastening angle steel of the box base; and

said wire-breaking arresting device being cooperatively assembled with
the grooved pulley and the end plates, which may, in the case of breakage of
the overhead contact lines or the compensation cable, stop the grooved pulley
to the stationary status by means of friction, so that the contact flat spiral
spring does not produce a relatively large rebound force, ensuring the safe

operation of the constant strain spring compensation device.

2. The constant strain spring compensation device of claim 1, wherein,

said wire-breaking arresting device includes the brake disc, wedge block,

torsion spring, fastening bolt and nut, compression screw, compression spring,

and steel ball, wherein the brake disc being fixed to the grooved pulley, the

wedge block being fixed on the end plate by means of the bolt and nut, the

15
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torsion spring being assembled over the portion of the fastening bolt between
the wedge block and the end plate, a groove may be formed on the outer
peripheral surface of the brake disc for operatively fitting and functioning
with the slit on the top of the wedge block, the compression device consisting
of said compression screw, compression spring, and the steel ball being

installed under the fastening bolt.

3. The constant strain spring compensation device of claim 2, wherein, the
positioning surface of the spindle is formed with spline slots coupled with the
spline housing on the grooved pulley or on the sleeve of the grooved pulley.

the figure of the section of said spline slot being flange type or groove type.

4. The constant strain spring compensation device of claim 3, wherein,
said contact flat spiral spring is variable torque flat spiral spring or constant
torque flat spiral spring formed by assembling upper and lower groups in

parallel.

5. The constant strain spring compensation device of claim 4, wherein,
said contact flat spiral spring is one or more than one formed by winding one

or more layers of steel trips.

6. The constant strain spring compensation device of claim 5, wherein,
said grooved pulley is an involute grooved pulley, helical grooved pulley, or
fixed grooved pulley, said constant torque flat spiral spring is coupled with
said fixed grooved pulley or helical grooved pulley, said variable torque flat
spiral spring is coupled with said involute grooved pulley.

7. The constant strain spring compensation device of claim 6, wherein,

said grooved pulley is formed with a single groove or double grooves.

8. The constant strain spring compensation device of claim 7, wherein,
said grooved pulley is one installed on one end of the spindle of box base or on
the spindle center.

9. The constant strain spring compensation device of claim 7, wherein,

16
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said grooved pulleys is two symmetrically installed on both ends of the

spindle.

10. The constant strain spring compensation device of claim 8 or 9,
wherein, said wire-breaking arresting device may be one installed on the left
end plate or on the right end plate, or may be two installed on left and right end

plates respectively.

11. The constant strain spring compensation device of claim 10, wherein,
the shape of the connecting bevel surfaces between the brake disc and the
wedge block of the wire-breaking arresting device include planes, arc surface,
helicoids, spherical surfaces and other curved surfaces, and the combinations
thereof, the angle between the tangent planes of any point on said bevel surface
and the tangent line at that point through which the circumference with the axis

of the revolution as the centre goes does not equal to zero.

12. The constant strain spring compensation device of claim 11, wherein,
the shape of the positioning surface of said spindle and grooved pulley 1s

triangle, quadrilateral, or polygon.

13. The constant strain spring compensation device of claim 12, wherein,
said spindle are supported by end plates of both sides of the box base, the
support positioning manner may be at least two supports, and may be three
supports or any number above.

14. The constant strain spring compensation device of claim 13, wherein,
said compensation cable is steel cable or high performance polyethylene fiber

rope.
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