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(57) Abréegée/Abstract:

The Invention relates to a sand dosing and blocking device (1) for sand spreading systems for vehicles, particularly rail vehicles with
drive, the Invention having a sand supply container (2) with an outlet opening (4), which can be closed by a closing element (3), for
the dosed release of sand to a conveyor unit (5) which Is preferably pneumatically activated, wherein the closing element (3) Is
formed by a lifting rod (7) of an electrically activated lifting magnet (6). According to the invention, the lifting magnet (6) Is arranged
Inside the sand supply container (2) in the area of the outlet opening (4).
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(57) Abstract: The mvention relates to a sand dosing and blocking device
(1) for sand spreading systems for vehicles, particularly rail vehicles with
drive, the invention having a sand supply container (2) with an outlet ope-
ning (4), which can be closed by a closing element (3), for the dosed re-
lease of sand to a conveyor unit (5) which 1s preferably pneumatically ac-
tivated, wherein the closing element (3) 1s formed by a lifting rod (7) of an
clectrically activated lifting magnet (6). According to the invention, the
lifting magnet (6) is arranged inside the sand supply container (2) in the
area of the outlet opening (4).

(57) Zusammenfassung: Die Erfindung betrifft emne Sanddosier- und Ab-
sperreinrichtung (1) fiir Sandstreusysteme fiir Fahrzeuge, insbesondere an-
getricbene Schienenfahrzeuge, mit einem Sandvorratsbehalter (2) mit ei-
ner durch ein Verschlusselement (3) verschlieBbaren Auslauf Offnung (4)
zur dosierten Abgabe des Sandes an eine vorzugsweise pneumatisch beti-
tigte Fordereinrichtung (5), wobel das Verschlusselement (3) durch eine
Hubstange (7) eines elektrisch betitigbaren Hubmagneten (6) gebildet
wird. Erfindungsgemal ist der Hubmagnet (6) innerhalb des Sandvorrats-
behiilters (2) im Bereich der Auslauf Offnung (4) angeordnet.
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Sand Dosing and Blocking Device

The invention relates to a sand dosing and blocking device for
sand spreading systems for vehicles, particularly rail vehicles

with drive, comprising a sand reservolr with an outlet opening

adapted to be closed by a closing element, for the dosed discharge

—

of the sand to a conveyor unit that is preferably operated pneu-

matically.

EP 1 312 488 A2 discloses a blocking device for a sand dosing

device having a dosing piston connected to a lifting magnet. In a

J— pr—

closed position of an inlet channel of the dosing device, an annu-

lar bulge of a seal that 1is connected with the dosing piston rests

F

on a projection of a housing wall. For releasing the inlet channel,

the bulge 1s lifted off the projection by means of the dosing pis-

ton.

UsS 2,325,441 A describes a sand spreader with a reservolr for

F

sand, the bottom end of which is provided with an opening that 1s

adapted to be closed by means of a cup-shaped valve cap. To this

end, the valve cap 1s connected with a piston of a lifting magnet.

JP 2000-071979 A discloses a spreader with a reservolir and an

inlet channel. In the closed position, the inlet channel 1is closed

by a closing piston that is fastened to a piston of an electrically

operable 1li1fting magnet.

-

CH 423860 A describes another sand spreading device for vehi-

cles 1n which a spreading channel 1s adapted to be closed by means

ﬁ

of an elastically deformable tube. For the spreading of sand, coils

are exclted, so that a slider or plunger-type armature, respec-

tively, that 1s fastened to the tube 1s pulled outwardly contrary

1

ﬁ

to the effect of pressure springs, so that the channel 1s released.
US 1,990,253 A and DE 418 221 C disclose sand spreading de-

vices wilth mechanical swinging devices.

*]

Sand spreadlng systems are particularly used 1n the case of

rail vehicles with drive. In so doing, the sand available in the

sand reservolr 1is fed, via the sand dosing and blocking device, to
a conveyor device that 1s usually actuated pneumatically, and sub-

sequently the sand 1s conducted via appropriate lines to the gap
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between the vehicle wheel and the rail or the ground, respectively,

so that a slip and slide protection

1s formed.

The sand dosing devices, 1in particular the piston-controlled

sand dosing and blocking devices known from prior art feature a

number of disadvantages that will be listed in the following.

The installation of the known,

sand dosing and blocking devices 1S

in particular piston controlled

basically only possible exter-

nally of the sand reservoilir, which 1ncreases the space requirement

#

of the sand dosing device substantially. Due to the installation

pr—

height required, only a comparatively small filling volume of the

gr—

sand reservolr can be provided in the case of a limited 1installa-

tion space. Thilis results 1n shorter

vals.

or more sand re-filling i1nter-

It 1s a disadvantage that, with the known sand dosing and

blocking devices, the amount of sand to be discharged can moreover

be dosed with comparatively little accuracy only, since the amount

g~

by the sand quality, 1.e. 1n particular the size of the grains of

of sand transmitted to the conveying device 1is strongly influenced

P ﬁ
—

r—

sand. It 1s especially the setting of small amounts of sand that 1is

possible 1in a limited manner only with the known piston-controlled

sand dosing and blocking devices. The smallest dosing piston open-

1ng gap and hence also the smallest

P *

setting of the amount of sand

depends on the grain size of the sand used, so that the largest

graln of sand determines the smallest dosing piston opening gap or

-~

the smallest amount of sand, respectively.

fr—

During operation of the sand spreading system, 1in the case of

pneumatic sand conveyance, a negative pressure is produced by the

injector function by the suction ef!

‘ect, salid negative pressure

having a negative effect in particular in the case of small set-

tings of the amount of sand or a small dosing piston opening gap,

respectively, since the sand is compacted in the outlet cross-

section and functional disorders, e.g. congestions, may be caused.

Even by particular additional measures (e.g. the controlled supply

of an air flow into the injector chamber for reducing the negative

pressure vilia a bypass) can this effect be compensated for partially

only.

The setting of the amount of sand can only be performed 1n-
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dividually for every single sand dosing device, for instance, by a

setting screw at the actuator which is positioned externally. This

means that every single sand dosing device has to be adjusted to

-y =

the amount of sand required with a correspondingly high effort of

time and personnel.

Furthermore, the sand dosing devices known have no useful pos-

p— -

sibility of continuously regulating the amount of sand conveyed as

— p—

a function of the velocity of the vehicle.

ﬁ

The object of the present invention is to provilide a sand dos-

ing and blocking device as mentioned above, by means of which the

disadvantages of known piston-controlled sand dosing and blocking

F

devices may be avoided or reduced with sufficient certalnty. The

sand dosing and blocking device according to the invention 1is 1n-

tended to be constructed in a preferably space and weight-saving,

maintenance-free, low-wear, and cost-optimized manner. Furthermore,

it is intended that all the other known constructions of sand

1)

spreading systems may be replaced without major effort by the sand

dosing and blocking device according to the invention.

The object according to the invention is solved by the above-

mentioned sand dosing and blocking device in which the lifting mag-

net is positioned inside the sand reservoir in the region of the

outlet opening. From the use of such a magnet-operated sand dosing

and blocking device in which the lifting magnet 1s provided 1nside

r—

of the sand reservoir in the region of the outlet opening there re-

sult new constructional and functional possibilities. The outlet

ﬁ

opening of the sand reservoir is opened and closed by the movement

of the lifting rod constituting the armature of the lifting magnet.

The amount of sand discharged to the conveying device 1s 1ndepend-

P

ent of the size of the grain of sand and of the quality of the

sand, respectively, since the lifting piston, with every 1lift,

presses or discharges a uniform amount of sand out of the sand res-

ervolir into the conveyor device. This is contrary to the known sand

dosing and/or blocking devices in which the sand flows, due to the

own weight thereof, through a released outlet opening. Since the

lifting magnet is positioned inside the sand reservoir 1n the re-

gion of the outlet opening, 1t 1s possible to i1mplement an ex-

tremely small architecture by which only an unsubstantial sand
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filling volume 1is lost in the sand reservoir. Furthermore, 1t 1s

possible to use higher structural shapes for the sand reservoirs

P
p—

due to this installation concept. In addition, the conveyance Or

the sand is promoted by the vibrations of the lifting magnet.

In order to protect the lifting magnet from damage by dust 1in

F

the region of the sand reservoir through which the sand passes, the

lifting magnet may at least partially be enclosed by a dust protec-

F F

tion of a suitable material and of a suitable shape.

#

For the safe closing of the outlet opening of the sand reser-

r—

voir, a sealing element, preferably of an elastically deformable

plastic material, may be arranged at the lifting rod. This sealing

element is pressed against the outlet opening in the sand reservoir

so as to interrupt the sand flow. In order to release a defined

F

amount of sand via the outlet opening, the sealing element 1is dis-

placed appropriately by the lifting rod of the lifting magnet.

Preferably, the lifting rod is connected with a return spring.

This return spring ensures that the outlet opening 1s closed 1in the

y—r——

current-free state of the lifting magnet. The return spring 1S

preferably positioned in the housing of the lifting magnet and 1s

designed as a compression spring. The lifting magnet preferably op-

erates “in a pressing manner” in that the 1lifting rod 1s moved 1n

the case of current flow and the lifting rod is positioned via the

return spring to the closed end position of the closure element 1n

the current-free state.

pr—

In accordance with a further feature of the 1nvention, pins oOr

the like for loosening the sand are provided at the lifting rod. By

gr—

means of such pins or the like tit is possible to loosen the sand

pr—

in the sand reservoir in the region of the outlet opening, so that

it is possible to safely prevent negative influences. For 1instance,

ﬁ
e

it is possible to position two pins staggered by 90° on top of each

other at the lifting rod below the dust protection, sailid pins sup-

porting the sand flow in the sand-passing region that 1s particu-

larly critical.

Preferably, a dosing housing is 1integrated 1n the outlet open-

ing of the sand reservoir and 1is appropriately connected with the

sand reservoir.

—

The dosing housing comprises a plurality of, preferably four,
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sand inlet openings staggered by 90°, via which the sand is trans-

ported from the sand reservoir to the conveying device posiltloned

therebelow. The sand 1nlet

openings in the dosing housing are posi-

tioned such that a complete emptying of the sand reservolr can be

achieved. The sand-passing

cross-section and are designed for a maximum sand mass

openings preferably have a constant

.

flow rate.

A sealing 1s preferably positioned between the sand reservoilr

and the dosing housing. This sealing, too, 1s preferably made of an

elastically deformable plastic material.

The dosing housing 1s

g

adjoined in the direction of the con-

pr—

veved sand by a sand feeding injector of the conveying device. The

injector effect causes a negative pressure in thils injector which

causes the convevance of the sand. This sand feeding injector of

the preferably pneumatic conveying device which 1s positioned below

the dosing housing is followed by a line or a tube, respectively,

that conveys the sand to the gap between the vehicle wheel and the

rall or ground, respective

The li1fting magnet 1s

ﬁ

ly.
preferably connected with a control de-

vice. By means of this control device it 1s possilible to adjust the

ﬁ

time and the duration of the actuation of the lifting magnet.

The control device 1is

preferably designed to control the fre-

quency of the lifting magnet. The control device thus determines

the frequency at which the

lifting magnet 1s activated and the

lifting rod of the lifting magnet 1s subsequently moved. The fre-

gr——
—

quency thus defines the number of lifts, i.e. the reciprocating

ﬁ

movements of the lifting rod per time unit. The duration of the ac-

F

tivation of the 1lifting ma

F

gh—

else different. Such a fre

1ng device may 1mprove the

the sand spreading systemn.

1ng frequency of the 11fti

i

p—

gnet and the duration of the deactivation

of the lifting magnet during a lift may be selected to be equal or

quency-controlled sand dosing and block-

P
—

functional and qgqualitative properties of

By means of the defined controlled lift-

ng magnet it 1s possible to transmit a

defined amount of sand via the outlet opening of the sand reservoilr

to the conveying device.

P

t 1s accordingly possible to control the

pr——

amount of sand 1n an uncomplicated and exact manner by means of the

l1fting frequency of the 1

1ifting magnet, which constitutes a sub-

stantial improvement vis-a-vis known sand dosing and/or blocking
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devices in which the amount of sand discharged 1s set predominantly

by means of the opening cross-section of the outlet opening. The

lifting frequency is inversely proportional to the discharge of the

amount of sand, i.e. a low lifting frequency results 1n a large

amount of sand, and a high lifting frequency results in a small

amount of sand. By the above-mentioned positioning of the lifting

g
e

magnet 1n the interior of the sand reservolr and the mode of opera-

tion with a particular lifting frequency it 1s possible to achieve

F

improvements during the conveyance of the sand vis-a-vis conven-

tional devices. This is because the driving dynamics of the vehi-

cles, 1n particular rail vehicles, frequently lead to high-

frequency vibrations and/or shocks that may cause substantial sand
compaction in the sand reservoir and result, as a function of typi-

cally relatively small sand outlet cross-sections 1n the sand dos-

1ng device, 1n undefined sand discharges especilally i1n the case of

pr—. o

small settings of the amount of sand. Similar sand discharge prob-

F

lems may also be caused by the compressed ailr of the conveying de-

vice by the fact that undefined sand discharges result both 1n the

F

case of sand spreading systems operated with excess pressure and

wlth negative pressure, also as a function of relatively typically

small sand outlet cross-sections 1n the sand dosing device due to

sand compaction. Such negative manifestations may be solved 1in a

simple manner by the special effect resulting from the positioning

ﬁ F

of the lifting magnet 1n the interior of the sand reservolr, 1l.e.

pr—

1n the sand 1tself, and/or from the vibration energy caused by the

r—

frequenting mode of operation, since the sand

L.

lifting magnet by the

surrounding the magnet 1s loosened and hence the sand flow 1s pro-

moted.

Preferably, the control device 1s connected with a device for

detecting the velocity of the vehicle, so that a velocity-dependent

lifting frequency regulation 1is possible. Thus, a continuous regu-

latlion of the amount of discharged sand as a function of the veloc-

g

1ty of the vehicle is enabled.

The control device 1s preferably also connected with the con-

g

veyling device, so that the transport of the sand after the sand

— —

dosing device may be regulated as a function of the amount of dosed

sand. The control device may, for 1nstance, be connected with a
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p—

magnetic valve in the compressed air line of a pneumatically actu-

ated conveyling device.

The present invention will be explained in more detail by
means o0f the enclosed drawlings. There show:
Fig. 1 an embodiment of the sand dosing and blocking device

according to the invention 1n cross-section; and

Fig. 2 a schematic diagram for illustrating the control of the
sand dosing and blocking device according to the i1invention.

The sand dosing and blocking device 1 illustrated in Fig. 1

consists of a lifting magnet 6, the lifting rod 7 of which closes

as a closing element 3 the outlet opening 4 of the sand reservolr

g

2. A sealing element 9, preferably of an elastomer, 1s arranged at

the 1lifting rod 7. This sealing element 9 may be fastened to the

rod 7 via an appropriate supporting disk 10 and a fastening nut 11.

In the bottom region of the sand reservoir 2, a dosing housing 14

ﬁ

is positioned which comprises a plurality of sand inlet openings,

preferably four sand inlet openings that are each staggered by 90°

—

around the circumference, through which the sand of the sand reser-

volr 2 1s transported to the outlet opening 4 along the arrows

shown. These sand outlet openings enable a uniform, safe, and com-

plete sand outlet from the sand reservoir 2 and prevent sand depo-

g—

sitions. The dosing housing 14 is, with the exception of the 1n-

stallation flange, positioned inside the sand reservoir 2. This

constructional concept offers substantial constructional advantages

with respect to the spatial vehicle-side installation design.

-

For protection of the lifting magnet © from dust, a sultable

dust protection 8 may be arranged. Furthermore, a sealing 15 may

be provided between the dosing housing 14 and the sand reservolr 2.

The li1fting rod 7 of the lifting magnet 6 1s provided with a

return spring 12, so that the lifting rod 7, 1in the current-free

pp—

state of the lifting magnet 6, 1is taken automatically to the clos-

F

1ng position i1n which the outlet opening 4 of the sand reservoir 2

1s closed. Thus, an unintended sand outlet in the current-free

state of the lifting magnet 6 1s prevented by the return spring 12.

The dosing housing 14 1s followed 1n a downward direction,

1.e. 1n the direction of the conveyed sand, by an injector housing

10 of the preferably pneumatic conveying device 5. A sealing 17 may
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be provided between the dosing housing 14 and the i1njector housing

16. At the injector housing 16 a sand transporting tube 18 1s

| — .

mounted via an appropriate tube connection 19 and a fastening clamp

20. The sand 1is transported via the sand transporting tube 18 from
the injector housing 16 to the gap between the vehicle wheel and
the rail or ground, respectively (not i1llustrated). The conveyance

#

of the sand is preferably performed by means of compressed alir that

is introduced via an appropriate compressed alr connection 25 (see

Fig. 2). The connector 21 for supplying the 1lifting magnet © wilth

electrical energy is positioned externally of the dosing housing
14.

pr—

Fig. 2 shows the control of a sand dosing and blocking device

1 in accordance with the invention in schematic 1llustration. AcC-

cordingly, the sand dosing and blocking device 1 is connected with

a control device 22. This is performed via an appropriate electri-

cal line 23 that is connected with the connector 21 of the lifting

g~

magnet 6. The control device 22 thus controls the actuation of the

lifting magnet 6. The control device 22 receives the control sig-

nals from the vehicle via a corresponding control line 24. The con-

trol device 22 is designed for the frequency-controlled actuation

of the 1lifting magnet 6. The control device 22 controls the lifting

gr— —

frequency of the lifting magnet 6 and hence the amount of dis-

pr—

charged sand of the spreading process. By a reduction of the lift-

1ng frequency of the lifting magnet © an i1ncrease o0f the amount of

sand 1s achieved. Advantageously, the control device 22 1s also

connected with the conveying device 5. In the case of the pneumatic

conveylng device 5 this may be performed in that a magnetic valve

27 arranged in the compressed alr line 26 1s connected with the

.y

control device via a control line 28. Thus, the compressed air for

conveying the sand that gets into the compressed air connection 25

atter the sand dosing and blocking device 1 may be influenced by

ﬁ P

the control device 22. By means of this connection of the control

device 22 with the pneumatic conveyling device 5 a subsequent blow-

F ﬁ

ing clean of the sand-conveying lines after the termination of the

sand spreading function may also be caused via the control line 28.

Preferably, the control device 22 1s connected with a device

for detecting the velocity of the vehicle, so that a discharge of
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an amount of sand which is continuously regulated proportionally to
the vehicle velocity is enabled. For instance, a voltage signal of
e.g. 0 - 10 V that is proportional to the vehicle velocity may be

transmitted to the control device 22 (not 1llustrated).

The lifting frequency-controlled magnet-operated sand dosing

— g
P, =

and blocking device 1 is designed as a basic component of a preif-

erably electro-pneumatically operated sand spreading system and 1S

preferably designed for the use in rail vehicles with drive. The

sand dosing and blocking device 1 enables to reliably control the

sand spreading function on demand in a simple and safe manner. The

sand dosing and blocking device 1 according to the i1nvention 1s

characterized by constructional simplicity and particular func-
tional properties as compared to conventional sand dosing and

blocking devices.

pr—

The positioning of the sand dosing and blocking device 1 1n

the sand spreading system which is arranged directly 1n the region

— g~

of the outlet opening 4 of the sand reservoir 2 1s essentilial. By

— i

means of this installation position of the sand dosing and blocking

device 1 and/or of the lifting magnet 6, 1n connection with the

functioning principle and the constructional spatial design of the

sand-passing region of the dosing housing 14 1n the interior of the

sand reservolr 2, and the control device 22 that enables a fre-

r—

quency-controlled mode of operation of the lifting magnet 6, sub-

stantial advantages are achieved vis-a-vis known devices. The lift-

1ng magnet 6 has a constant non-settable working lift and 1s, 1in

the current-free state, 1n a position that closes the outlet open-

"

ing 4 of the sand reservoilir 2 and, in the current-bearing condition

1n a position 1n which the outlet opening 4 1s released. By means

1

O

a frequency control of the lifting magnet © 1t 1s possible to

control the amount of sand exiting through the outlet 4.

-

A sand spreading process 1s usually performed by means of man-

- -

ual actuation of the driver of a vehicle or, in the case of modern

vehicles, automatically by means of the slip and slide protection

H

of the vehicle. In so doing, the control device 22 1s activated by

the vehicle-side ON signal, and the lifting magnet 6 and the mag-

netic valve 27 of the compressed air line 26 are simultaneously ac-

tivated by two separate control signals. By the alternating actua-



CA 02737

g

190 2011-03-14

_10...

tion of the lifting magnet 6 with the desired lifting frequency,

the sand flow 1s released and,

ﬁ

with simultaneous activation of the

P

conveyling device, the sand is transported by means of compressed

alr via the compressed alr connection 25 through the sand trans-

porting tube 18 to the gap between the vehicle wheel and the rail.

F

After the termination of the sand spreading process by switch-

1ng the lifting magnet current-free, the lifting rod 7 1s taken to

F

the closed position by means of the return spring 12, so that the

outlet opening 4 of the sand reservoir 2 1s closed by the sealing

element 9. The magnetic valve 27 in the compressed air line 260 may

be readjusted due to delayed release for some seconds, for 1n-

stance, maximally five seconds,

so that the sand-conveying sand

ﬁ

transporting tube is blown to be clean of sand and dust. Thus, line

congestions due to sand depositions in combination wilth moisture

may be prevented.

ﬁ

There 1s the possibility of determining, depending on the

problem posed by the vehicle concept to be equipped, various modes

gr—

-

-

of operation of the sand spreading system and/or of the sand dosing

and blocking device 1 1in accordance with the invention.

Variant 1: Only one single-stage sand spreading function with

only one fixedly set constant sand discharge amount 1s defined for

the vehicle — the result 1s only one ON/OFF signal from the vehicle

and from the control device 22

l1fting magnet 6.

only one frequency signal for the

F

Variant 2: A continuous discharge of the amount of sand which

1s controlled as a function of
- the result 1s that a control

e.g. 0 - 10 V - 1s transmitted

velocity 1s defined for the wvehicle

signal assigned to the velocity -

from the vehicle to the control de-

vice 22, and the control device 22 transmits the vehicle signal to

the lifting magnet © as a frequency signal that 1s proportional to

the velocity, and controls the

of sand.

e
-

continuous discharge of the amount

The control may also offer a further system advantage. In rail

vehicles, typically two sand spreading systems (per wheel 1 system)

are 1nstalled per axle, and in

very many cases several axles along

the length of the vehicle are equipped with sand spreading systems.

=~

In this case there is the possibility of controlling all sand
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spreading systems that are installed in the vehicle via only one

pr—

single control depending on the direction of driving.

The sand dosing and blocking device 1 according to the in-
vention 1s the maln component of a sand spreading system and 1s de-

clsive for the system construction, the functionality, and the re-

liability (susceptibility to failure) of a sand spreading system.

The sand dosing and blocking device 1 described absolutely

meets the high demands of a rail-suitable system and stands out by

particular novel functional features, by high immunity to failure,

and by reliability.
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CLAIMS:

1. A sand dosing and blocking device (1) for sand spreading

systems for vehicles comprising a sand reservoir (Z2) with an

pr—
—
—

outlet opening (4) that is adapted to be closed by means oI a

gr—

closing element (3), for dosed discharge of the sand to a

conveying device (5) that is activated pneumatically, wherein

the closing element (3) is formed by a lifting rod (/) of an

electrically operable lifting magnet (6), wherein the lifting

magnet (6) is arranged inside the sand reservoir (2) 1n a

ﬁ

region of the outlet opening (4), and the lifting magnet (6) 1s

connected with a control device (22), which control device (22)

F

includes frequency controlling of the lifting magnet (0),

wherein the control device (22) 1s connected with a device for

’*

detecting a velocity of the vehicle, and includes a

velocity-dependent lifting frequency regulation of the lifting

magnet.

2. The sand dosing and blocking device (1) according to clalm

1, wherein the lifting magnet (6) 1is at least partially

enclosed by a dust protection (8).

3. The sand dosing and blocking device (1) according to claim

1, wherein a sealing element (9) is arranged at the lifting rod

(7).

4. The sand dosing and blocking device (1) according to claim

1, wherein the lifting rod (7) 1is connected with a return

spring (12).
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5. The sand dosing and blocking device (1) according to claim
1, wherein pins (13) for loosening the sand are provided at the

lifting rod (7).

6. The sand dosing and blocking device (1) according to claim

1, wherein a dosing housing (14) is integrated 1in the outlet

opening (4).

7. The sand dosing and blocking device (1) according to claim

bl

6, wherein the dosing housing (14) comprises a plurality of

sand inlet openings.

8. The sand dosing and blocking device (1) according to claim
7, wherein a sealing (15) is arranged between the sand

reservolr (2) and the dosing housing (14).

9. The sand dosing and blocking device (1) according to claim

6, wherein a sand feeding injector (16) of the conveylng device

(5) adjoins the dosing housing (14).

10. The sand dosing and blocking device (1) according claim 1,

wherein the control device (22) 1s connected with the

pneumatically operated conveyiling device (9).

11. The sand dosing and blocking device according to claim 7/,

wherein the dosing housing (14) comprises four sand inlet

openings staggered by 90°.

12. The sand dosing and blocking device according to claim 1,

wherein the vehicle is a rail vehicle with drive.
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13. The sand dosing and blocking device according to claim 1,

F‘

wherein the frequency controlling of the 1lifting magnet

provides for a variable rate of sand dosing.

14. The sand dosing and blocking device according to claim 13,

wherein increasing a frequency of the frequency controlling

decreases a dosing of the variable rate of sand dosing.

15. The sand dosing a blocking device according to claim 3,

*

whereiln the sealing element (9) 1s of an elastically deformable

plastic material.
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