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54) AGENT ANTIGLISSANT POUR REVETEMENTS ROUTIERS
GELES, SON PROCEDE D’EPANDAGE ET APPAREIL
D’EPANDAGE D’AGENT ANTIGLISSANT POUR

REVETEMENTS ROUTIERS GELES

54) ANTISLIPPING AGENT FOR FREEZED ROAD SURFACES,
METHOD OF SPREADING THE SAME, AND APPARATUS
FOR SPREADING ANTISLIPPING AGENT FOR FREEZED

ROAD SURFACES

(57) L invention concerne un agent antiglissant pour
revétements routiers geles, 1’agent antiglissant
comprenant des pieces pulverisees plates provenant de
roches pulvérisables plates telles que le schiste ardoisier
argileux noir, ces pieces €tant obtenues par pulverisation
de ces roches jusqu’a 1'obtention d’une dimension de
orain voulue. L’ mvention concerne ¢galement un
procede¢ d’¢pandage d’agent antiglissant pour
reveétements routiers geles, le procede consistant a
chauffer 1’agent antiglissant et a ¢pandre 1’agent
antiglissant obtenu sur un revétement routier gele.
L 1mvention concerne enfin un appareil d’€épandage de
Iagent antiglissant pour revé€tements routiers geles,
I’appareill comprenant une trémie, un dispositif de
chauffage et un dispositit d’€pandage.

I*I Industrie Canada  Industry Canada

(57) An antishipping agent for freezed road surfaces,
comprising flat pulverized pieces of flat pulverizable
rocks, such as black clayslate, which are obtained by
pulverizing such rocks to a required grain size; a method
of spreading the antislipping agent for freezed road
surfaces, comprising heating the antishipping agent and
spreading the resultant antislipping agent over a freezed
road surface; and an apparatus for spreading the
antislipping agent for freezed road surfaces, comprising
a hopper, a heating means and a spreading means.
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ABSTRACT

An anti-slipping agent for a frozen road surface 1is
provided by crushing a stone having flat-crushabillity such as
black slate into flat-crushed pieces of a requlired graln size.
Furthermore, a method for spreading an anti-slipping agent for
a frozen road surface comprising the steps o0of heating and
spreading the anti-slipping agent for a frozen road surface onto
the frozen road surface is provided. Further an apparatus for
spreading an anti-slipping agent for a frozen road surface onto

a frozen road surface, comprising a hopper, heating means and

spreading means 1s provided.
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SPECIFICATION

ANTI-SLIPPINGAGENT FOR FROZEN ROAD SURFACE AND SPREADING METHOD

THEREQOF, AND APPARATUS FOR SPREADING THE ANTI-SLIPPING AGENT

FOR FROZEN ROAD SURFACE

Technical Field

The present invention relates to an anti-slipping agent
for a frozen road surface and a spreading method thereof and
more particularly to an anti-slipping agent for a frozen road
surface to increase the friction between tires of vehicle and
a road surface by spreading it onto a road surface covered with
snow or a frozen surface, and to a method for spreading 1t. The
present invention further relates to an apparatus for spreading

the anti-slipping agent for a frozen road surface onto the road

surface.

Background Art

On roads in winter, a slippery road surface state (skid
number: about 20) andasignificantly slipperyroadsurface state
(skid number: 10-0) frequently occur under a varilety of
conditions. From the viewpoint of the maintenance of road
surfaces in winter, therefore, efforts are belng made to ensure
traffic safety, by setting a target of the road surface state
at skid numbers of 30 or larger. Figurel is a schematic diagram

showing the relationship among the road surface state, running
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speed of vehicles and skid number. The range shown by A is a
state of road surface having 1ce sheet or ice film thereon, and
the range shown by B 1s a state of road surface having compressed
sSnow or grainy snow thereon. And the range shownby C is a state
of pavement surface in wet conditions, and the range shown by
D a state of pavement surface 1in dry conditions. The symbol
“a” corresponds to a sliding friction coefficient represented
by skid number 30, “b” asliding frictioncoefficient represented
by skidnumber 20, “c” asliding frictioncoefficlient represented
by skidnumber 10, “d” asliding frictioncoefficient represented
by skid number O.

The most important measures to 1mprove skid number are

to prevent snow and/or ice from remaining on road surfaces. In
order to carry out snow removal thoroughly, therefore, the usage
of snowplow, the spreading of anti-freezing agents, sand, or
the like for slip prevention, the roughening of frozen road
surfaces by speciélized instruments etc. are beilng executed as
measures to improve skid number. However, sufficient results
have not been obtained.

For example, materials used as anti-freezing agents, for
the most part, consist of calcium chloride and sodium chloride
(so-called salts). These salts used as anti-freezing agents,
as well as sands for anti-slipping are both prone to fly away
beyond roads when spread, depending on their specific gravity

or particle diameter. After being spread onto a road surface,
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therefore, they are further whirled up by traveling vehicles
wilithout fixingto the roadsurface, andthus theirslipprevention
effect 1s hard to be maintalned for a long time. In a case where
a salt i1s employed, when the temperature of aqueous solution
of the salt drops, the solution refreezes and renders a road
surface to an i1ce board, which readilly causes traffic failures.
Furthermore, since a large amount of salt is usually used, there
are growing apprehensions of the occurring of salt damage to
environment and vehicles, and of environmental pollution.

For spreading of sand for anti-slipping, natural sand or
crushedsandofstoneistypicallyused. Evenifananti-slipping
agent such as these natural sand or crushed sand of stone 1is
spread onto a frozen road surface, however, they are whirled
up by traveling vehicles and readily flies away to the roadsides
or beyond the road. This creates a problem that their slip
prevention effects cannot be retained for a long period of time.
For example, if about a hundred vehicles pass on a road surface
with an anti-slipping agent spread thereon, then a considerable
amount of theanti-slippingagent frequently flies awayand loses
its slip prevention effect 1in about one to two hours. This
results in an inconvenience that the use frequency and/or the
spread quantity of anti-slipping agent must be 1ncreased to
ensure traffic safety.

Accordingly, it is an object of the present invention to

overcome the above-mentioned drawbacks associatedwith theprior
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art, that 1s, that neither of salts and sands are so high in
the slip prevention effect on road surfaces in winter and that
secondary failures such as the refreezing of aqueous solution
of the salt used take place. It is another object of the present
invention to eliminate any pollution by salt damage and improve
the fixingpropertyofananti-slippingagent spreadontoa frozen
road surface, thereby retaining its slip prevention effect for

g

a long period of time.

Disclosure of Invention

A first invention 1s an anti-slipping agent composed of
flat-crushed pieces obtained by c¢rushing a stone having
flat-crushability such as black slate as a raw material into
small particles with 1ncreased flatness, through taking
advantage of their flat-crushability. Since the crushedpieces
of this anti-slipping agent for a frozen road surface are flat
and have relatively high specific gravity (approximately 2.7),
they can be spreadunfailinglyonto a road surfacewithout flying
away during belng spread. When spread, therefore, the
anti-slipping agent has a higher road covering efficlency per
unit weight. Since it contacts the road surface closely and
stabilizes, i.e., 1t has a good fixing property; 1its slip
prevention effect can be retained for a long period of time.

A second invention is a method for heating and spreading

the anti-slipping agent for a frozen road surface in accordance
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with the present invention. Because larger particles of the
anti-slipping agent have higher heat capacities and smaller
particles have lower heat capacities, when fixing to a road
surface covered with snow and/or ice, the anti-slipping agent
melts the snowy and/or icy road surface and quickly forms
irregularities thereon, 1mproving the slip prevention effect.

Furthermore, a third 1nvention 1s an apparatus for
spreading an anti-slipping agent for a frozen road surface,
comprising: a hopper into which the anti-slipping agent 1is
charged, heating means for heating the anti-slipping agent, and
spreadingmeans for spreadingdiffusely theheatedanti-slipping
agent ontoaroadsurface. Bythisanti-slippingagent spreading
apparatus 1n accordance with the present 1nvention, the
anti-slipping agent for a frozen road surface can be heated from
about 100C to about 300C and then spread onto the frozen road
surface.

Asmentionedabove, withinthisheatedanti-slippingagent
for a frozen road surface, the heat capacity varies according
to the size of particle of the anti-slipping agent for a frozen
road surface. When particles of the anti-slipping agent for
a frozen road surface that have different heat capacities are
spread on the frozen road surface, 1rreqularities are formed
on the frozen road surface that 1s being melted. Therefore,
theslippreventioneffectof theanti-slippingagent forafrozen

road surface itself that has fixed to the road surface, and the
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frozen road surface having 1rregularities formed by

anti-slipping agent, allows in combination the slip prevention

effect tobe retalined fora longperiodof time and tobe improved.

5 Brief Description of Drawiling
Figure 1 1s a schematic diagram showing the relationship
among the road surface state and running speed of vehicles and
skid number.
Figure 2 1s apartial sectional view showing an embodiment
10 of the apparatus for spreading anti-slipping agent for a frozen
road surface 1n accordance with the present invention.
Figure 3 1s an explanatory view of the embodiment of the
apparatus for spreading a anti-slipping agent for a frozen road
surface 1in accordance with the present 1invention, as viewed from

15 the spreading means side.

Best Mode for Carrvyving Out the Invention

The anti-slipping agent for a frozen road i1n accordance

with the present invention utilizes a stone having flat-
20 crushability as a raw material, for example, may utilize black
slate. The black slate can be crushed 1nto flat thin plates.
When these plates are further crushed by a centrifugal crusher,
they fly away centrifugally into the direction 1n which they
suffer the least resistance, and upon undergoing shock on their

25 sides of the flat surfaces, they are crushed into a minuter and
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more flat state, forming small particlesof flat-crushedpieces.
For example, black slate as a rawmaterial that has been crushed
by a crusher into an appropriate size is used. When this crushed
black slate is further put into an upright rotation centrifugal
crusher (turbo hammer), a strong crushing force 1s applied

vertically to the side of the flat surface, and the crushed black

slate 1s further crushed into more minute and more flat pieces
due to a shock by the crushing force; by making use of this
mechanism, flat-crushed pieces of a predetermined grain size
are derived. And then, by screening these crushed pieces with
the aid of a screen and selecting an appropriate graln size,
the anti-slipping agent can be obtained. Grain size thereof
is in a range of 4.0-1.5 m/m.

Using various kinds of crushed pieces, their slip
prevention effects were tested, and the results are shown below.

Black slate (natural slate) and a stone having flatness
that had been crushed by a single toggle crusher into crushed
piecesof about 50m/mwereput together intoanupright rotational
centrifugal crusher (turbo hammer OMSP type) and were crushed
by this crusher at a main shaft rotational speed of 900 r.p.m
to 1300 r.p.m. into black flat-crushed pileces having diameters
of 4 m/mor less. With the aid of a vibrating screen classifler
(OP type), these crushed pieces were screened and classified
into 4.0 - 1.5 m/m, and 3.0 - 1.0 m/m classes. And then, skid

numbers for snowy and/or icy road surfaces onto which these
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crushed plieces have been spread were measured over time, using:

Sample No.l (1.5 - 4.0 m/m, spreading volume 150 g per m?),
Sample No.2 (1.0 - 3.0 m/m, spreading volume 200 g per m?),

Sample No.3 (1.0 - 3.0 m/m, spreading volume 100 g per m?),

Sand(silica stone) (1.0 - 3.0 m/m, spreading volume 200 g per
m°) . Results of measurement are shown in Table 1.

Execution date: February 20, 1997; 13:00-19:00.

Executionplace: National route 225 at Higashi-futo-dori,
Shin-minato, Ishikari-machi, Hokkaido (1,700 m in length).

Measuring method: measurement of skid numbers by means
of a sliding resistance measurement car of Hokkaido University
type.

Measurer: Transportation laboratory, Engineering faculty
of Hokkaido University.

State of road surface: from compressed snow state to ice
board state (skid number: average 15).

Road surface temperature: from -1.5TC to -5.8%T.

Traffic volume: 744 vehicles (ordinary cars: 338,

large—-sized cars: 406).
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Table 1
Elapsed tiﬁel [ ] | rDescription of
after 1 hr. |2hrs. | 3hrs. | 4hrs. | Shrs. | 6hrs. | sample of anti-
spreading W slipping agent
| sample | | for a frozen
L | J.“ road surface
| Sample No.1l l 42 39 39 37 | 38 37 1.5 = 4.0 m/m
150 g per m?
Sample No.Z 33 30 30 31 25 23 {1.0 - 3.0 m/m
200 g per m?
'Sample No.3 28 | 27 | 25 24 | 23 22 |1.0 - 3.0 m/m
100 g per m*
Sand (silica | 32 23 20 15 16 13 [1.0 - 3.0 m/m
stone) | 200 g per m?
It 1s seen from these results, that Sample No. 1 shows

the highest indices as an anti-slipping agent.

This means that

Sample 1 can be retalned on the road surface for a long period

of time and 1s themost suitable for practical use, because Sample

1 has a large grain si1ze and has a good fixity to a road surface,

hence showing a skid number of 30 or larger.

For

sand, crushed

sand of sillica stone that has the highest hardness of stones,

was used.

It could be ascertained from the results that the

sand shows a large i1index for about an hour after spreading, but

thereafter it has little slip prevention effect because they

do not f£ix to the road surface due to the scattering by traveling

vehicles.

The results of analysis for Sample 1 to Sample 3 are shown

in Table 2.

Table 2

Constituents Si0, Al O, Fe,04 CeO Nao,O * K»O

_(%) ] | { MgO contained
03 11 4 1.7 Specific

|

gravity: 2.78

From the above-mentioned test results, 1t 1s recognized
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that flat-crushedpieces of black slate have a good road covering
efficiency (covering efficiency per unit eight) for a snowy
and/or icy road surface, because they fix to the road surface
at thelir flat surfaces when spread, by virtue of their flat shape,
and that thelr specific gravity (about 2.7) has a very suitable
value for spreading. Since, during being spread onto a snowy
and/or icy road surface, these crushed pieces suffer no
scattering beyond the road caused by wind, i.e., cause no
pollution, and fix to the snowy and/or icy road surface at their
flat surfaces, the fixing property of the flat-crushed pieces
themselves 1s very good. 1In fact, their slip prevention effect

were malntained for a long period of time without being whirled

up by traveling vehicles. From the above test results, grain
sizes ranging from about 4.0-1.5 m/m are recommended as
advantageous grailn sizes for spreading of such flat-crushed
pleces.

Now, concerning the effect of usage of the anti-slipping
agent for a frozen road surface 1in accordance with the present

invention upon the braking distance of vehicles, the average

braking distance of vehicles on a frozen road surface was 44.9

m (40km/h, with studless tires) when no anti-slipping agent was

g,

spread, while a result of an average braking distance of 24.5

mwas obtained when the present anti-slipping agent for a frozen
road surface was spread. Thus, the use of the anti-slipping

agent reducesnearlybyhalf thebrakingdistance, whichverifies
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that the agent has a great effect on traffic safety. 1In this
case, the anti-slipping agent for a frozen road surface spread
onto the road surface showed a good fixity to the road surface,
maintaining i1ts effect for a longer period of time (6 hours or
longer) incomparisonwithsaltsor sand, whichlosetheireffects
in 1 to 2 hours.

It is preferable that the anti-slipping agent for a frozen
road surface is heated from 100C to 300C prior to spreading
onto a road surface. Because, when the above-mentioned
anti-slipping agents for a frozen road surface are spread onto

a road surface after being heated to a temperature of 100TC or

higher, the heated anti-slipping agents, of which larger

particles have higher heat capacities andsmaller particles have
lower heat capacities, melt the surface, and quickly forms
irregularities thereon when fixing to the snowy and/or icy road
surface, thereby improving the slip preventioneffect. Further,
as a constituent of the anti-slipping agent, Si0;, which can
accumulate heat internally, 1s contained therein by 60% or more
and contributes to the improvement 1in the fixing of the
anti-slipping agent onto a road surface. They may be heated
immediately before spreading.

Next, an apparatus for spreading the anti-slipping agent

for a frozen road surface will be described below in detail,
based on an embodiment shown 1n Figs. 2 and 3.

Reference numeral 1 in the figures denotes an apparatus
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for spreading an anti-slipping agent for a frozen road surface
that is installed on a load-carrying platform of a vehicle such
as a truck, the apparatus 1 comprising a hopper 2, heating means
3 and spreading means 4. The hopper 2 1s supported on a pair
of frame 6a and 6b that have been raised at front side and rear
side thereof from a bed plate 5, and the hopper has an upper
side that 1s opened as a charging opening 7 for an anti-slipping
agent for a frozen road surface and a lower side that 1s opened
as adeliveryopening 8, with the section of the hopper 2 diverged
toward its top side. The hopper 2 1s charged preferably with
the anti-slipping agent for a frozen road surface 1n accordance
with the present invention.

At the delivery opening 8 of the hopper 2 situated 1is a
feed section 11 in which a spiral plate 10 1s disposed rotatably
within a horizontal tube 9 coupled with the delivery opening
8. The anti-slipping agent for a frozen road surface that has
been charged into the hopper 2 is delivered into one direction
through the rotation of the spiral plate 10 by a first power
source 12 connected to the splral plate 10.

The heating means 3 into which the anti-slippling agent
for a frozen road surface is delivered from the hopper 2 via
the feed section 11 is disposed at the forward part of the feed
section 11 in the delivery direction. The heating means 3 1S
comprised of a heating cylinder 13 which 1is located at the lower

part of hopper 2 and into which the front end of feed section
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11 in the delivery direction is inserted, a burner 14 which is
mounted at the front end of the feed section 11, and a second
power source 15. The heating cylinder 13 1s tilted obliquely
upward from the feedsectionside, anditsendof the side opposite
to the feed section side 1s rotatably pivoted on one frame 6b
side. The heating cylinder 13 1s rotated by power transmitted
from the second power source 15 disposed on the frame 6b side,
viaa transmittingmember 16 suchasabelt. Theheatingcylinder
13 1s provided with a spiral guide plate 17 on 1ts 1nner
circumference inorder to further sendup theanti-slippingagent
for a frozen road surface fed from the feed section 11 along
the slope of the heating cylinder, from the delivery direction
of the feed sectionl1ll toward the forwarddirectionof the heating
cylinder 13. The spiral guilde plate 17 1s adapted to send up
the anti-slipping agent for a frozen road surface toward the
upper end side of the heating cylinder by the rotation of the
heating cylinder 13 under the guidance of the spiral guide plate
17.

As described above, the heating cylinder 13 has a burner
14 therein, and causes the anti-slipping agent for a frozen road
surface to be sent forth while receiving combustion heat from
the burner 14 and radiant heat of the heating cylinder 1tself.
When the anti-slipping agent for a frozen road surface that has
beenraisedintemperature toapredetermined temperature reaches

a discharge opening 18 that is opened on the upper end side of
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14

the heating cylinder 13 and when the discharged opening 18 comes
to be positioned on the underside of the heating cylinder 13
by the rotation of the same, the anti-slipping agent for a frozen
road surface that has been raised 1n temperature is adapted to
be discharged from the heating cylinder 13. Reference numeral
19 denotes a fuel container which feeds fuel to the burner 14.

The anti-slipping agent for a frozen road surface, which

is heated so as to rise in temperature from about 100°C to about

300C, is given a temperature setting by adjusting the combustion

of burner according to the quantity of the anti-slipping agent
for a frozen road surface passing through the heating cylinder.

The spreading means 4 1s disposed so as to receive the
anti-slipping agent for a frozen road surface falling from the
discharge opening 18 of the heating cylinder 13 in the heating
means 3, and 1s composed of a guiding nozzle 20 and a spreading
mechanism2l. The guldingnozzle 20diverges and opens downward
as 1llustrated 1n the drawing so as to guide the anti-slipping
agent for a frozen road surface that has entered from an upper
opening 22 so that the anti-slipping agent spreads 1into one
direction by a guide plate 23 that 1s located therein.
Furthermore, the anti-slipping agent for a frozen road surface
falling froma lower opening 24 of the guidingnozzle 20 1s spread
toward a road surface by the rotation of the spreading mechanism
21 which 1i1s placed opposite to and below the lower opening 24

and which comprises a rotating shaft 20 providedwith aplurality

o ed e e e | e MU e A ] b A F Al e 1 e da sy et . .. . e :""'""“'"“fﬂW‘l“l"W""‘""" e mee s ’ . . . T eyl G A L SR A L VI LR 100 [ mea d 1 i imasngs e e S LT . . . .o .



10

15

20

20

SRR e A A 4 e 1] 2 A BT S T 4 4

CA 02301508 2000-02-23

15

of spreading blades 25. Further, the power source for rotating
the spreading mechanism 1s not shown.

The spreading of the anti-slipping agent for a frozen road
surface 1is performed by traveling a vehicle which has the
apparatus 1 for spreading an anti-slipping agent for a frozen
road surface mounted therein. Although one embodiment of this
anti-slipping agent spreading apparatus that 1s mounted on a
load~-carrying platform of a truck 1s shown here, an alternative
apparatus of towable type may also be used.

Thus, the apparatus for spreading an anti-slipping agent
for a frozen road surface 1s arranged to spread an anti-slipping
agent that has been raised 1n temperature onto a frozen road
surface, and as described above, on the melting of the frozen
road surface onto which the anti-slipping agent has been spread
by the travelingof the vehicleswhich has the apparatus 1 mounted
therein, irreqularities are formed on the surface, because there
are differences 1n the size of particles of the anti-slippilng
agent fora frozenroadsurfaceused. Therefore, thé lmprovement
in slip prevention effect due to 1rregularities formed on a
surface that is being melted, and the slip prevention effect
of the anti-slipping agent for a frozen road surface 1tself due
to its good fixing property permlits in combination a high slip
prevention effect to be retained for a long period of time.

The spreading quantity of an anti-slipping agent for a

frozen road surface 1is adjusted by controlling the feed amount
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to the heating cylinder through the adjustment of the number
of revolution of the spiral plate in the feed section. The
variation in spread quantity per hour onto a frozen road surface
with the wvariation 1in traveling conditions of the present
spreadlng apparatus may be adapted by this adjustment of feed
amount to the heating cylinder. Further, the temperature
adjustment of the anti-slipping agent for a frozen road surface
is also performed by the combustion adjustment of burner as
described above, which 1s easy to execute.

Skid number values for a frozen road surface were measured
for thecasewhereananti-slippingagent forafrozenrocadsurface
was spread onto a frozen road surface using the apparatus for

spreading an anti-slipping agent for a frozen road surface with

said structure, and for the case where the anti-slipping agent
for a frozen road surface was spread not using the same, 1i.e.,
where theanti-slippingagent fora frozenroadsurfacewas spread
without being heated. The results are shown in Table 3. As
an anti-slipping agent for a frozen road surface, sand (silica
sand) was employed. The anti-slipping agent for a frozen road

surface spread by the anti-slipping agent spreading apparatus

was raised in temperature to 100°C £ 20°C before being spread.

The temperature measurement of which results are shown 1in the

table below, were executed on the frozen road surface onto which

the anti-slipping agent was spread.
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Table 3

Elapsed time after [ 1 | 2 IE | 4 IE
spreading (hr.)

—

| Road surface temperature - 2.3 - 2.6 [- 4.3 | - 4.7 -~ 5.0
("C)

- ! , |
i Accumulative total of 86 143 206 271 344
traveling vehicles

NAhfiééiibpihg I SRS I G
agent 32 23 20 15 13
skid (unheated)

number |Anti-slipping
agent 43 4] 38 37 35
_(heated)

Typically, the skid number value for a frozen road surface
is 10 to 20, the value for a road surface covered with compressed
snowis 20to 30, andthevaluesuchas toprovideanslipprevention
effect 1s larger than 30.

As seen in the measurement results in Table 3, when the

anti-slipping agent for a frozen road surface was spread without

being heated, the skid number value measured at the elapsed time
of 1 hour after spreading was 32, but the values measured at
the elapsed time of 2 hour after spreading and afterward, became
smaller than 30. In contrast to this, 1t was ascertalned, when
theheatedanti-slippingagent fora frozenroadsurface is spread
using the apparatus for spreading an anti-slippling agent for
a frozen road surface, a high effect of preventing slippling was
retained for a long period of time.

The spreading density of an anti-slipping agent for a

frozen road surface when spread onto a frozen road surface using

the present apparatus 1 for spreading an anti-slipping agent

' ade shna s wdd S end i b4ddd gl ApL
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for a frozen road surface 1s not particularly limited. An
anti-slipping agent maybe spread in such away that the spreading
density 1n the width direction of the road surface 1is
substantially constant, or in such a way that the anti-slipping
agent 1s spread at a higher spreading density onto spots where
the degree of vehicle tire contact 1s heavier in the width
direction of the road surface. Such an adjustment of spreading
density by equalizing the spreading density 1in the width
direction of the road surface, or by selectively increasing the
spreading density at specified spots can be 1mplemented by a
method such as the change 1n position or the change 1in tilting
of the guide plate.

The spreading density of an anti-slipping agent for a
frozen road surface in the longitudinal direction of the road
surface may be not only even, but also be varied according to
roadconditions. Forexample, ontoaplacesuchasaroadsurface
in front of an intersection, where vehicles must brake properly,
the anti-slipping agent may be spread at a higher spreading
density. Furthermore, a system may be constructed that
automatically spreads an anti-slipping agent for a frozen road
surfacewhilemoving the apparatus for spreadingananti-slipping
agent for a frozen road surface, and that has an added structure
that spreads the anti-slipping agent for a frozen road surface
so that the spreading density of the anti-slipping agent

automatically changes when approaching a preset place (a place
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such as a road surface 1n front of an intersection, as mentioned

above) .

Industrial Applicability

As described above, the present 1nvention 1s an
anti-slipping agent for a frozen road surface, composed of
flat-crushed pieces having a required grain size obtained by
crushing a stone having flat-crushability such as black slate.
When this anti-slipping agent for a frozen road surface 1is spread
onto a road surface, 1ts flat-crushed pieces contact the snowy
and/or icy road surface closely, and thereby can retain its slip
prevention effect (skid number: about 30) for a long period of
time, differing fromsalts or sands which decreasesignificantly
in their slip prevention effect because of the scattering by
traveling vehicles.

Since the present anti-slipping agent has a relatively
high specific gravity (2.7) and does not fly away beyond a road
when spread like salts or sands, 1t can be appropriately spread
onto a road surface in a target direction for spreading. In
addition, a stone having flat-crushability such as slate as a
raw material is one of natural resources and a pollution-free
matter. It has no danger of causing pollution, therefore, and
is suitable for environmental conservation.

The second invention is amethod for heating and spreading

the present anti-slipping agent for a frozen road surface onto
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aroadsurface. Inaccordancewliththismethod, heatedparticles
of the anti-slipping agent melt the surface and gquickly form
irregularities thereon, because larger particles of the heated
anti-slipping agent have larger heat capacities and smaller
particles have smaller heat capacitilies, and thus the heated

p—"
p—

particles enhance their slip prevention ef

fect when fixing to
the snowy and/or icy road surface.

The third invention 1s an apparatus for spreading an
anti-slipping agent for a frozen road surface, the apparatus
comprising: a hopper into which an anti-slipping agent for a
frozen road surface is charged, heating means for heating the
anti-slipping agent for a frozen road surface that has been

delivered from the hopper, from about 100°C to about 300C, and

spreading means for spreading the anti-slipping agent for a

frozen road surface that has been heated by the heating means,
onto the road surface in a diffused state, wherein this

anti-slipping agent spreading apparatus can heat the

anti-slipping agent for a frozen road surface from about 100C

to about 300°C and spread onto the frozen road surface so that

the anti-slipping agent for a frozen road surface which has been
heated to an elevated temperature can be spread easily and safely
without the need for manpower. By spreading the anti-slippilng

agent fora frozenroadsurfacethathavebeenheatedtoanelevated

temperatureontoa frozenroadsurface, irregularitiesare formed

-
p—

on the frozen road surface and the slip prevention effect of

R hercan N e s : T T L M N A M DI A5 11 et : : L e KN M i e e



>

CA 02301508 2000-02-23

21

the roadsurfaceitself is improved, aswell asthefixingproperty
of the anti-slipping agent for a frozen road surface 1s enhanced,
so that a high slip prevention effect can be retained for a long

period of time, exerting an excellent effect of slip prevention

in practical application.
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CLAIMS
1. An anti-slippling agent for a frozen road surface, said
anti-slipping agent being composed of flat-crushed pieces

obtained by crushing a stone having flat-crushability to have

5 a required graln size.
2 . The anti-slippingagent forafrozenroadsurfaceaccording
to claim 1, whereilin the grain size of said flat-crushed pieces
ranges 4.0-1.5 m/m.
3. The anti-slippingagent fora frozenroadsurfaceaccording
10 to claim 1 or 2, wherein saild stone having flat-crushability

1is black slate.

4. A method for spreading an anti-slipping agent for a frozen
road surface, comprising the steps of heating the anti-slipping
agent for a frozen road surface as defined 1in any one of claims
15 1 through 3, and spreading 1t.
5. An apparatus for spreading an anti-slipping agent for a
frozen road surface, the apparatus comprising: a hopper 1into
whichtheanti-slippingagent fora frozenroadsurface is charged,
heating means for heating the anti-slipping agent for a frozen
20 road surface delivered from said hopper, 1n a range from about
100°C to about 300°C, and spreading means for spreading the
anti-slipping agent for a frozen road surface heated by said

heating means, onto the road surface in a diffused state.
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