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(57) Abrege/Abstract:
The Invention relates to a system for spreading spreadings (4) in front of the wheels (2) of vehicles (1), In particular, rail vehicles,
comprising at least one container (3) for the spreadings (4), at least one device (5) arranged below each spreadings container (3)
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(57) Abrege(suite)/Abstract(continued):

for metering the spreadings (4) with an outlet opening (6) for dispensing the metered spreadings (4) and a device (/) for conveying
the metered spreadings (4) by means of a conveyor line (8) to the vehicle wheel (2), the metering device (5) being provided with at
least two devices (7) for conveying the metered spreadings (4) over at last two conveyor lines (8). According to the invention, the
conveyor devices (/) provided for the metering device (5) are made up of a pneumatically operated multiple injector (13) with at
least two cavities (10) for the dispensing of the metered spreadings (4), with one compressed air connector (11) per cavity (10),
and a connector (12) for the conveyor line (8) in each cavity (10) opposite the compressed air connection (11), said multiple
Injector (13) being arranged beneath the outlet opening (6) of the metering device (5).
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(57) Abstract: The invention relates to a system for spreading spreadings (4) in front of the wheels (2) of vehicles (1), in particu-
lar, rail vehicles, comprising at least one container (3) for the spreadings (4), at least one device (5) arranged below each sprea-
dings container (3) for metering the spreadings (4) with an outlet opening (6) for dispensing the metered spreadings (4) and a de-
vice (7) for conveying the metered spreadings (4) by means of a conveyor line (8) to the vehicle wheel (2), the metering device (5)
being provided with at least two devices (7) for conveying the metered spreadings (4) over at last two conveyor lines (8). Accor-
ding to the mvention, the conveyor devices (7) provided for the metering device (5) are made up of a pneumatically operated mul-
tiple mjector (13) with at least two cavities (10) for the dispensing of the metered spreadings (4), with one compressed air connec -
tor (11) per cavity (10), and a connector (12) for the conveyor line (8) in each cavity (10) opposite the compressed air connection
(11), said multiple injector (13) being arranged beneath the outlet opening (6) of the metering device (5).

(57) Zusammenfassung:

[Fortsetzung auf der ndachsten Seite/
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Die Erfindung betrittt ein System zum Streuen von Streugut (4) vor Rader (2) von Fahrzeugen (1), insbesondere Schienentahrzeu-
gen, mit zumindest emmem Behalter (3) fiir das Streugut (4), zumindest emer unter jedem Streugutbehalter (3) angeordneten Ein-
richtung (5) zum Dosieren des Streuguts (4) mit emer Auslassottnung (6) zur Abgabe des dosierten Streuguts (4) und mit einer
Einrichtung (7) z7um Fordern des dosierten Streuguts (4) iiber eine Forderleitung (8) zum Fahrzeugrad (2), wobel der Dosierein-
richtung (5) zumindest zwel Einrichtungen (7) zum Fordern des dosierten Streuguts (4) iiber zumindest zwei Forderleitungen (8)
zugeordnet sind. Erfindungsgemall sind die der Dosiereinrichtung (5) zugeordneten Fordereinrichtungen (7) durch einen pneuma-
tisch betatigten Mehrtachinjektor (13) mit zumindest zweil Hohlraumen (10) fiir die Autgabe des dosierten Streuguts (4), mit je-
wells emem Druckluftanschluss (11) je Hohlraum (10), und jeweils einem dem Druckluftanschluss (11) jedes Hohlraums (10) ge-
geniliberliegenden Anschluss (12) fiir die Forderleitung (8) gebildet, welcher Mehrtachinjektor (13) unterhalb der Auslassottnung

(6) der Dosiereinrichtung (5) angeordnet 1st.
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Sand Spreading System

The invention relates to a system for spreading grit 1in

gr—

front of the wheels of vehicles, particularly rail vehicles,

including at least one container for the grit, at least one

device arranged below each grit container for metering the grit

with an outlet opening for dispensing the metered grit, and a

device for conveying the metered grit via a conveyor line to a

vehicle wheel, wherein at least two devices for conveying the
metered grit via at least two conveyor lines are assoclated to

a metering device.

Such spreading systems, by spreading grit 1n front of the

wheels of vehicles, serve to increase the friction between a
vehicle wheel and the ground, and hence reduce the braking

distance and facilitate starting. Spreading systems are, 1n

particular, used for rail vehicles, yet also for trucks or
buses. Dry sand 1s, 1n particular, used as grit material. Yet,

other suiltable materials may be employed as well.

From US 1,392,230 A, a sand spreading system for a rail

vehicle 1s known, comprising a sand reservolr to the lower side

of which a sand metering device 1s connected, which i1ncludes an

internal passage opening that 1i1is closable by a slide. In the

-

lower region of the sand metering device, three connections are

provided to which a valve-controlled compressed-air device 1s
associated to convey the sand to the vehicle wheels 1n conveyor
lines.

US 2,342,895 A describes a sand spreading device 1in which
two conveyor lines are connected to a sand reservoir, wherein a
metering device and a valve-controlled compressed-alr device
are provided.

From US 2,138,526 A, a sand spreading device 1s known,

which comprises a manifold provided in a sand reservoir and
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connected with three conveyor lines 1n a valve-controlled

manner.
US 1,776,088 A describes a spreading device comprising a

sand reservolr arranged above a steam generator and connected

with a duct on its lower side. A vacuum metering and conveying

device transports the sand in two separate conveyor lines that

end 1n the region of the wheels.

In the sand spreading device described in US 3,345,097 A,

a single sand conveyor line 1s connected to a reservolir.
Us 2,589,794 A describes a sand spreading device 1in which
each drive wheel is connected with 1its separate sand metering

medarls.

In addition, AT 403 559 B discloses a spreading device

that transports the grit, particularly sand, according to the

1njector principle by the aid of compressed alr via a sultable

conveyor line to the desired location, 1.e. the region

1mmediately in front of the vehicle wheel.

P e—p—1

<P 936 084 AZ describes a pilston-controlled metering

device for spreading systems, by which the metering of sand can

be 1mproved.

In conventional spreading systems, a metering device and a
conveylng device as well as a conveyor line are usually each
assoclated to a grit container. For use with several vehicle

wheels, the respective number of grit containers, metering

devices, conveying devices and conveyor lines are requlred.

Moreover, only relatively short conveyor line lengths have been

feasible 1n conventional spreading systems, which is why the
grit container plus metering device and conveying device have

had to be arranged relatively close to the vehicle wheels. The

respective system components have, therefore, been mounted in
the 1mmediate vicinity of the wheels, e.g. on the bogie of a

rall vehicle, where they have been exposed not only to external
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influences like moisture and temperature, but also to
mechanical 1nfluences.
The elevated number of grit containers plus associated
components and their arrangement, for instance, 1n a rail

vehicle also have increased mounting, maintenance and dls-

mounting expenditures. The process of refilling an accordingly

great number of grit containers, e.g. sixteen 1in a rail vehicle

ﬁ

on both sides of the vehicle, has thus involved a lot of time

and costs.

ﬁ

The object of the present invention consists i1n providing

an above-identified spreading system by which the mounting and

dismounting as well as maintenance expendltures can be reduced.

The spreading system is to be as cost-effective as possible and

avold, or at least reduce, the drawbacks of known devices.
The object according to the invention 1s achieved 1n that
the conveying devices associated to the metering device are

b,

comprised of a pneumatically operated multiple 1njector

including at least two cavities for dispensing the metered

grit, a compressed-alir connection per cavity, and a connection

for the conveyor line each located opposite the compressed-air

P

connection of each cavity, said multiple injector being

H

arranged below the outlet opening of the metering device.

For spreading grit in front of several wheels of a
vehlicle, a common grit container and at least one associated
metering device are used, with the grit being apportioned to

—

the respective number of conveying devices and conveyor lines.

F

The number of grit containers with their associated metering

devices can thus be markedly reduced, and the costs for the

system components can consequently be lowered. Besildes the
prime costs, also the maintenance time, and hence costs, are
reduced because fewer components need to be maintained and

fewer grit contailners need to be filled. Since new metering and
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conveyving devices enable the bridging of larger distances

between the grit container and the vehicle wheel to be spread,
e.g. up to 20 meters, it has become possible to place the grit
container in a suitable position within the vehicle. The
central grit container together with the metering device and
the conveying devices can thus be positioned 1n the vehicle
where a structural free space 1s provided and the system
components are less prone to environmental hazards and
mechanical influences. This will, 1n turn, 1ncrease the service

lives of the system components, or the system components may be

formed to be accordingly less sturdy and hence more light-

pp—

welght. According to a characteristic feature of the invention,

1t 1s therefore provided that the metering device, and

conveylng devices assoclated to the grit container, are

P

comprised of the pneumatically operated multiple 1njector

including at least two cavities for feeding the metered grit, a
compressed-alr connection per cavity, and a connection for the
conveyor line each located opposite the compressed-ailr

P

connection of each cavity, said multiple injector beilng

arranged below the outlet opening of the metering device. The
conveylng device 1s thus able to transport the grit via at

least two separate conveyling devices. The at least two cavities

for feeding the metered grit communicate with the outlet

opening of the metering device so as to enable the grit metered

from the grit container to reach all of the cavities of the

multiple i1njector, and consequently all of the conveying lines.
The compressed-ailir connections and the conveyor line

connections of the multiple injector can be adjacently arranged

for conveying the grit in the same direction. With such a

F

construction, all of the compressed-air connections are thus

located on one side of the multiple injector, and the

P

connections to all of the conveyor lines are located on the
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opposlite side.

Alternatively, the compressed-air connections and the
conveyor line connections of a multiple 1injector can be
arranged in an alternatingly opposing manner for conveying the

grit also in opposite directions. Thus, a double injector can,

| —

"or instance, be created to transport the grit in two opposite

directions, viewed from the grit contalner.

ﬁ

According to a further characteristic feature of the

invention, it is provided that each multiple 1njector 1s made

of aluminum. The production of this light metal 1s relatively

simple and cost-effective. In addition, this material will

impart the necessary corrosion resistance to the injector.

In a preferred manner, a seal 1is provided between the grit

#

contaliner and the metering device. Said seal 1s made of a

sultable elastic material.

—

Furthermore, a seal of a sultable elastic material may

likewise be provided between the metering device and each
assoclated conveying device.
The metering device arranged below the grit contalner can,

for instance, be formed by a rotatable cellular wheel

comprising several blades, between which cells are formed, 1in
which the grit can be recelived and metered 1nto the

consecutively arranged conveying device.

Alternatively, the metering device can also be formed by a

piston control mechanism comprising an axially displaceable

piston. In this case, metering of the grit 1s effected by the

displacement of the piston and the thus resulting change of an
opening gap 1in the connection between the grit container and
the conveying device.

Finally, the metering device can also be formed by a

frequency controller comprising a lifting magnet. By such a

construction, 1t 1is possible to optimally control the conveyed
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g

amount of grit as a function of the vehicle speed.

According to a further characteristic feature of the
invention, it 1is provided that the metering device and all of

the conveying devices associated to said metering device are

mounted in a common housing. This variant enables the formation

of a modular unit to be rapidly and readily mounted and dis-

mounted.
The present invention will be explained 1n more detail by

way of the annexed drawings. Therein:

Figs. la and 1lb depict a rail vehicle including a sand
spreading system according to the prior art 1n a schematic side
view and 1n top view, respectively;

Figs. 2a and 2b depict a rail vehicle comprising the sand

—

spreading system of the invention according to a first embodi-

ment;

Fi1gs. 3a and 3b depict a raill vehicle comprising the sand
spreading system of the invention according to a second embodil-
ment;

Figs. 4a and 4b depict a rail vehicle comprising the sand
spreading system of the invention according to a third embodi-
ment;

FF'1gs. 5a and 5b depict a rail vehicle comprising the sand

P

spreading system of the invention according to a fourth embodi-

ment ;

F

F1g. © 1s a perspective view of an embodiment of a

Jr—

conveylng device that does not form part of the invention and

comprises two 1ndividual 1injectors;
Fig. 7 1s a perspective view of a conveying device
according to the invention in the form of a multiple injector;

pr——
—

F1g. 8 1s a perspective view of a further embodiment of a

double 1njector comprising opposite grit conveying directions;

Fig. 9 1s a perspective view of a double injector
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according to Fig. 7 with a superimposed metering device 1n the

ﬂ-
—

form of a cellular wheel control:;

Fig. 10 is a perspective view of a double 1injector

according to Fig. 8 with a superimposed metering device 1n the

form of a piston control mechanism; and

ﬁ
P

Fig. 11 is a perspective view of a double 1njector

according to Fig. 7 with a superimposed metering device 1n the

gr—
P—

form of a frequency-controlled lifting magnet.

Figs. la and 1lb depict schematic side and top views,

respectively, of a rail vehicle 1, e.g. a locomotive, 1ncludilng

-

a total of eight wheels, which are mounted on four axles.

According to the prior art, a container 3 for receiving grit 4,

particularly sand, 1s assoclated to each vehicle wheel 2 to be

sanded. Below each grit container 3 1s arranged a device 5 for

metering the grit 4, which includes an appropriate outlet

opening 6 for dispensing the metered grit 4. Below the outlet

P

opening 6 of the metering device 5 1s provided a device 7 for

conveying the metered grit 4 via an appropriate conveyor line 8
to the vehicle wheel 2 to be sanded. Thus, a grit contailner 3,

a metering device 5, a conveying device 7 and the respective

conveyor line 8 are each required for a vehicle wheel 2 to be

sanded. In the illustrated example according to the prior art,

r-
=

four spreading units 1ncluding a total of four grit containers

4 are altogether arranged in the vehicle 1. Apart from the

production costs for these system components and the increased

mounting expenditures, the expenditures involved in filling

pr——
-

this number of grit containers 3 are relatively high, since an

appropriate refilling unit will have to be moved along both

sides of the vehicle 1 for refilling the grit container 3.

Furthermore, the length of the conveyor line 8 1s strongly

prii-e

limited 1in conventional systems because of the way of metering

and conveying the grit 4, which is why the system components
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have to be arranged relatively close to the vehicle wheel 2 to

pr— —

be sanded, e.g. 1n the region of the bogie of a rail vehicle.

Both weathering influences and mechanical influences 1n the

region of the bogie will adversely affect the system

F

components, strongly limiting the service lives of the

individual units and increasing maintenance expenditures.

Figs. 2a and 2b are schematic side and top views,

P b

respectively, of a rail vehicle 1 that 1is equipped with a

spreading system according to the invention. Thus, two grit

containers 3 each including a metering device 5 are, for

instance, arranged in the center of the vehicle 1, and to each
metering device 5 are associlated two conveying devices 7 which
transport the grit 4 to the vehicle wheels 2 to be sanded, via
two conveyor lines 8. As in contrast to the variant embodiment
according to Figs. la and 1lb, the number of grit containers 3

and metering devices 5 can thus be halved. Due to the reduced

number of system components, the production price, yet even the

mounting and dismounting expenditures and malntenance

F

expenditures will be markedly decreased. Because of the

#

separation of the metering device 5 from the conveyling devices

7, 1t has now become possible to bridge larger distances
between the conveying device 7 and the vehicle wheel 2 to be
sanded. The grit containers 3 together with the associated

metering device 5 and the associated conveying devices [/ can,

therefore, be positioned in the vehicle 1 at an accordingly
suitable location where they are, for instance, less strongly
exposed both to weathering influences and to mechanical

influences. This will, in turn, substantially increase the

service lives of the system components. In the embodiment

according to Figs. 2a and 2b, the conveying devices 7/

associated to a metering device 5 are configured such that the

grit 4 to be conveyed is transported in the same directlon via
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two appropriate conveyor lines 8. The spreading device

ﬁ

illustrated at the bottom of Fig. Z2b being activated when the

vehicle drives to the right, and the spreading device

illustrated on top being activated when the vehicle drives to

the left.

e

Figs. 3a and 3b schematically depict a further embodiment

of the spreading system according to the invention, whereln the

conveying devices 7 respectively associated to a grit container

3 and a metering device 5 are configured to transport the grit

4 in opposite directions via appropriate conveyor lines 8.

Details as to the configuration of the respective conveylng

device 7 are given 1in Figs. 6 to 8 below.

In the variant according to Figs. 4a and 4b, all of the
eight vehicle wheels 2 are sanded in that two centrally
arranged grit containers 3 are each associated to two metering
devices 5. To each metering device 5 are, 1n turn, associated
two conveying devices 7, which transport the grit 4 to the

respective vehicle wheels 2 in opposite directions via

respective lines 8. Thus, only two grit contalners 3, four

metering devices 5 and a total of eight conveying devices / are

required for sanding a total of eight vehicle wheels 2.
According to the prior art, eight grit containers 3, eight
metering devices 5 and also a total of eight conveyling devices
7 were required to thilis end.

From the embodiment according to Figs. 5a and 5b, the
saving of system components relative to the prior art 1is
particularly apparent. Figs. 5a and 5b respectively depict a

side view and a top view of a vehicle 1 comprising eight axles

and a total of sixteen sanded vehicle wheels 2. The spreading

system according to the invention merely requires two grit

B

contaliners 3, wherein two metering devices 5 and a total of

| -

elght conveying devices 7 for conveying the grit via the
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respective conveyor lines 8 to the vehicle wheels 2 to be
sanded are each associated to a grit contalner 3.

Fig. © 1s a perspective view of two conveying devices /7 1n

-

the form of two parallelly arranged single i1injectors 9. These

pneumatically operated single injectors 9 each comprilise a

cavity 10 for charging the metered grit 4 from the outlet

opening 6 of the metering device 5 (not 1llustrated). On one

side, the cavity 10 is connected with a compressed-air

connection 11, via which the respective compressed air 1s blown

into the cavity 10 of the single injector 9. The negative

pressure formed causes the grit 4 to be sucked into the cavity

10 and carried off to the vehicle wheel 2 to be sanded, via a

connection 12 to the conveyor line 8, which connection 12 1s

located opposite the compressed—-alr connection 11. In the

1llustrated variant according to Fig. 6, the individual

injectors 9 are arranged 1n a manner that the grit 4 will be
transported in the same direction via two conveyor lines 8. The
conveying devices 7 formed by the individual 1njectors 9 are

fastened to the metering device 5 by sultable fastening means,

optionally via interposed seals (not illustrated).

Fig. 7 i1llustrates a variant according to the 1nvention as

P

opposed to that of Fig. 6 and in which two conveying devices 7/

assoclated to a metering device 5 are formed by a pneumatically

operated multiple injector 13. This multiple 1injector 13, or

double 1njector in the illustrated example, like the two

adjacently arranged single injectors 9 according to Fig. 6,

comprises two cavities 10 for charging the metered grit 4, two
compressed-alr connections 11 and two oppositely located
connections 12 for the conveyor lines 8. Like the individual

1njectors 9, also the multiple injector 13 is preferably made

of aluminum.

In the variant of a multiple injector 13 according to Fig.
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8, the compressed-air connections 11 of the two cavities 10,

and hence the respective connections 12 for the conveyor lines

gp—
—

8, are oppositely arranged so as to enable the transport of the

grit 4 via the conveyor lines 8 in opposite directions. This

construction 1is, for instance, advantageous for the grit system

configuration according to Figs. 3a and 3D.

*

Fig. 9 depicts a perspective view of a multiple 1injector

13 according to Fig. 7 with a superimposed metering device 5 1n

F

the form of a cellular wheel control. This cellular wheel

control comprises a rotatable cellular wheel, via which the

grit 4 coming from the grit container 3 1s metered and
forwarded to the conveying devices /.

The variant embodiment according to Fig. 10 shows a

multiple injector 13 according to Fig. 8, which 1s formed with

a metering device 5 in the form of a piston control mechanism
comprising an axially displaceable piliston.

FFig. 11 finally 1llustrates an embodiment i1n which a
multiple injector 13 according to Fig. 7 1s connected with a

F

metering device 5 comprised of a frequency controller including

a lifting magnet. An appropriate seal 14 may each be provided
pbetween the metering device 5 and the grit container 3. A
sultable seal 15 may likewlise be provided between the metering
device 5 and the conveying devices 7 or the multiple i1njector

13, respectively.

The 1llustrated Figures each only depilict some exemplary

embodiments of the spreading system according to the invention,
which can also be realized with other metering devices 5 or

conveyling devices 7.
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Claims:

1. A system for spreading grit (4) in front of the wheels (2)

of vehicles (1), particularly rail vehicles, including at least

one container (3) for the grit (4), at least one device (5}

arranged below each grit container (3) for metering the grit

(4) with an outlet opening (6) for dispensing the metered grit

(4), and a device (7) for conveying the metered grit (4) via a

conveyor line (8) to a vehicle wheel (2), wherein at least two

devices (7) for conveying the metered grit (4) via at least two

conveyor lines (8) are associated to a metering device (3),

characterized in that the metering device (5) 1s formed by a
cellular wheel control comprising a rotatable cellular wheel or
by a piston control mechanism comprising an axlally

displaceable piston or by a frequency controller comprising a

lifting magnet, wherein the conveying devices (/) assoclated to

the metering device (5) are comprised of a pneumatically

operated multiple injector (13) including at least two cavities

(10) for dispensing the metered grit (4), a compressed-alr
connection (11) per cavity (10), and a connection (12) for the
conveyor line (8) each located opposite the compressed-ailr

—

connection (11) of each cavity (10), said multiple 1injector

(13)

being arranged below the outlet opening (o) of the

metering device (5).

2 .

A spreading system according to claim 1, characterized 1in

that the compressed-air connections (11) and the conveyor line

connections (12) of the multiple injector (13) are adjacently

arranged for conveying the grit (4) in the same direction.

3.

A spreading system according to claim 1, characterized 1in

that the compressed-air connections (11) and the conveyor line
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_13_
connections (12) of the multiple injector (13) are arranged 1n
an alternatingly opposing manner for conveying the grit (4) 1n

opposite directions.

4 . A spreading system according to any one of claims 1 to 3,
characterized 1n that each multiple injector (13) 1s made of

alumilnum.

0. A spreading system according to any one of claims 1 to 4,
characterized 1in that a seal (14) is provided between the grit

container (3) and the metering device (5).

0. A spreading system according to any one of claims 1 to 5,
characterized i1n that a seal (15) is provided between the

metering device (5) and each associliated conveylng device (7).

7. A spreading system according to any one of claims 1 to 6,
characterized 1n that the metering device (5) and all of the
conveylng devices (7) associated to said metering device (5)

are mounted 1n a common housing.
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