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Description

The present invention relates to a road reflector
having a function for preventing a road reflector from
fogging which is liable occur at the time of a cold season.

A road reflector is a safety device placed at posi-
tions of reduced visibility, such as intersections, bending
curves and the like, but the reflector is fogged during the
cold night and morning from autumn to spring and be-
comes not only useless but also dangerous in traffic.
Therefore, its solution has strongly been expected.

The main reason why a road reflector is fogged from
the cold night to morning is as follows.

That is, the temperature of a mirror surface drops
below the dew point temperature of ambient air by radi-
ational cooling, and water drops are condensed on the
mirror surface or ice grains are adhered to the mirror
surface. Therefore, in order to prevent the road reflector
from fogging, the mirror surface should be kept at higher
temperature than the ambient air temperature.

Japanese Utility Model Application Laid-open No.
61-19,890, as a prior art, proposes to form a latent heat
regenerating layer between a mirror surface plate and
a back plate, but the road reflector is placed at various
places around the country, and a temperature around
the reflector is different by area. In order to exhibit a suf-
ficient effect at every temperature, it is effective to utilize
a latent heat regenerator having large heat regenerating
energy.

Water has the largest regenerating amount. In case
of a reflector, a regenerator having 3-4 times the latent
heat regeneration at a certain temperature but less than
half the water at the other temperature zone is not suit-
able for a reflector. Moreover, it is a preferable method
to form a regenerating layer between a surface mirror
plate and a back plate, but if heat insulation material is
not provided on the back plate side, heat is dissipated
from the back plate direction and the heat dissipation
increase and almost no effect is caused.

Japanese Patent Application Laid-open No.
63-167,803 further proposes a method of injecting an
anti-freeze into a sealed vessel made between a mirror
surface plate and a back plate. The problems of this
method are that a road reflector index by Japan Highway
Association provides for a stainless steel mirror plate of
#8600 mm diameter in circle and 0.8 mm in thickness,
®800 mm diameter in circle and 0.9 in thickness, and
$1000 mm diameter in circle and 1.0 mm in thickness,
and that an image distortion should be collated with a
limit sample by the naked eye.

In the same manner as in Japanese Utility Model
Application Laid-open No. 61-19,890, the above pro-
posal does not provide any heat insulation material on
the back plate side, heat dissipates from the back plate
direction, and it has almost no effect. This proposal is to
inject an anti-freeze into the inside, but a mirror is $800
mm in circle and an average space between the mirror
surface and the back plate is 3 cm, 15 kg of an anti-
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freeze should be injected, so that it tends to push the
mirror surface to the curved direction and lower direction
so as to swell in the lower part and it is not for use by
distortion of an image.

Moreover, Japanese Patent application Laid-open
No. 2-20,508 proposes to provide a liquid regenerating
agent-containing vessel on the mirror surface side be-
tween a road reflector mirror plate and a back plate, to
arrange heat insulation material on the back plate side,
to collect heat from the mirror surface within a time zone
of high airtemperature in the daytime, to warm the mirror
surface from the regenerating agent when the air tem-
perature is lowered from the night to early morning, and
to maintain a mirror surface temperature higher than the
ambient air temperature.

The problem in this method is that a liquid regener-
ating agent is circulated by convection when air temper-
ature is increased from early morning, a temperature of
the regenerating agent is increased at the upper portion,
but it is slowly increased at the lower portion.

Therefore, the temperature in the lower portion of
the mirror plate is delayed to increase because the tem-
perature rise of the lower portion of the regenerating
agent is delayed even when the air temperature is in-
creased, and in this period, the temperature of the mirror
plate is lower than the ambient air temperature to make
the mirror surface dim. Moreover, when the air temper-
ature is lowered from the night to the early morning, the
regenerating agent within the inside is convected, the
radiation of the regenerating agent is accelerated, and
the regenerating effect is lowered.

As described above, hitherto proposed techniques
do not fully function in broad meteorological condition.

The present invention aims to obviate said short-
coming by taking the above points into consideration.

The present invention is to provide a road reflector
having a sufficient anti-fogging function from a lowering
cycle to a rising cycle of temperature, since the main
cause of fogging a road reflector is because water in air
is condensed on a mirror surface when temperature of
the mirror surface drops below the dew point tempera-
ture of ambient air by radiational cooling.

This object is achieved by a road reflector according
to claim 1.

For a better understanding of the invention, refer-
ence is made to the accompanying drawings, in which:

Fig. 1 is a partially broken cross-sectional view by
slicing the essential part showing one embodiment of
the present invention.

Fig. 2 is a partially broken perspective view showing
one embodiment of a vessel containing a regenerating
agent.

Fig. 3 is a graph showing behaviors of temperature
changes by comparing and measuring performances of
the road reflector (A) of the present invention and the
prior products (B) and (D).

Fig. 4 is a graph showing behaviors of temperature
changes by comparing and measuring performances of
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the road reflector (A) of the present invention and the
prior products (B) and (D).

Throughout different views of the drawing in Figs.
1-4, 1 is mirror plate, 1A is mirror surface, 1B is rear
surface of mirror, 2 is back plate, 3 is roof plate, 4 is
regenerating agent containing-vessel, 5 is regenerating
agent, 6A is heat insulation material, 6B is heat insula-
tion material, 7 is fastening portion for mirror surface
back plate, 8 is supporting plate, 9 is connecting piece,
10 is pivot, 11 is positioning fittings, 12 is elongated
groove, 13 is column, 14 is clamp fitment, 15 is uniform
liquid amount seal, 16 is outer peripheral seal, 16 is in-
jection hole, and 18 is heat buffer.

The present invention is explained more in detail
with respect to a Road Reflector with non-fogging func-
tion.

A regenerating portion is the main portion of the
present system, and as a regenerating agent, use may
be made of gel-like material which regenerates latent
heat having uniform specific heat within a wide temper-
ature range.

That is, if the regenerating agent is gel-like, there is
no convention, the regenerating energy of the regener-
ating agent is effectively utilized for a long period of time,
there is no possibility of leaking, and there is shown a
preferable tendency to vibration during transportation.
Moreover, it is possible to mold into desired curvature,
and it is also possible to integrate the molded article by
fitting to a road reflector by hand.

For the purpose of reducing manufacturing cost,
such a method is possible that a vessel which base is a
mirror is formed and a liquid regenerating agent is gelled
therein.

As a vessel having less permeable loss, use is
made of a three-layered film sandwiching an aluminum
foil with polyethylene films from both sides. In this case,
it is preferable to use a gel-like regenerating agent
viewed from effective application of regenerating energy
and fear of liquid leakage.

A preferable regenerating agent has a large regen-
erating amount per volume through all the area within a
wide temperature range from -40°C to +40°C and does
not freeze at low temperature as possible, such as an
aqueous solution of ethylene glycol, propylene glycol,
diethylene glycol and the like.

Any method can be used for gelling a regenerating
agent. For example, there is a method of gelling a re-
generatingagent with the use of a proper amount of high
water absorbing resin available on the market, or a
method of adding 5-10 wit% of polyvinyl alcohol availa-
ble on the market, solving at high temperature, and
freezing it, or a method of adding a bifunctional mono-
mer such as ethylene glycol, dimethacrylate and the like
to a watersoluble monomer such as hydroxyethyl meth-
acrylate and the like and carrying out a polymerization
reaction. Any method can be used for gelling.

As a heat insulation material, use is made of such
material having independent air bubbles and a role as
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a buffer, such as urethane foam and expanded styrol.

The present invention will be further explained in
detail by referring to examples.

Fig. 1 is a cross-sectional view of a road reflector
according to the present invention. Fig. 2 is a partly bro-
ken perspective view of a vessel for containing a regen-
erating agent.

In Fig. 1, 1 is a metallic mirror plate having a mirror
surface 1A of suitable curvature, 2 is an integrally joined
back plate having a space for housing suitable contents,
and 3is a roof projected from said mirror plate upwardly.
In the present invention, a heat buffer 18 is provided ad-
jacent to the inner side of the mirror plate 1. Next, a ves-
sel 4 for containing a gel-like regenerating agent is
housed by adhering to the heat buffer 18, a gel-like re-
generating agent 5 is filled within the vessel 4, heat in-
sulation material 6A is adhesively arranged on the rear
of this regenerating agent-containing vessel 4, and fur-
ther heat insulation material 6B is arranged between the
heat insulation material 6A and the back plate 2, thereby
preventing the surface of the reflector 1 from fogging by
moisture condensation.

Reference numeral 7 is a fastening portion for inte-
grally connecting the mirror plate 1 and the back plate
2. 8 is a supporting plate fitted to the rear of the back
plate 2. 9 is a connecting piece, and 10 is a pivot for
pivoting the connecting piece 9 to the supporting plate
8. 11 is a fitting for positioning between the supporting
plate 8 and the connecting piece 9. 12 is an arc-like elon-
gated groove for adjusting the fitting 11. 13 is a column
for supporting the connecting piece 9, and 14 is a clamp
fitting thereof. As a regenerating agent, it is preferable
to use a gel-like regenerating agent having a large re-
generating amount per volume in the whole zone of a
wide temperature range from about -40°C to +40°C,
without freezing at low temperature with no toxicity, and
being stable for a long period of time.

Moreover, compatibility of the regenerating agent
with a vessel should be fully taken into consideration.

The present invention takes the above conditions
into consideration, and in case of using a mirror of 800
mmo in diameter for example, 2.5% high water absorb-
ing resin is added to a compounded solution of propyl-
ene glycol and water and injected into the vessel 4 for
use. The gel-like regenerating agent 5 is contained in
the vessel 4 and fixed between the heat buffer 18 and
the heat insulation material 6A. In case of a road reflec-
tor of 800 mm¢, a suitable curvature radius of the mirror
surface is 3000 mm.

It is desirable to adhere the vessel 4 for containing
the regenerating agent 5 to the inside surface 1B of the
mirror plate 1 via the heat buffer 18 with respect to the
curve of the mirror surface. It is also desirable to make
regenerating agent volumes per unit area of the center
portion and the outer peripheral portion of the mirror
plate 1 substantially the same. Moreover, as explained
above, a use temperature is from -40°C to +40°C, so
that it is necessary to prevent the vessel 4 from breaking
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by volume expansion of the regenerating agent 5 and
to prevent the regenerating agent 5 from dissipating to
the outside.

Under consideration of these conditions, the
present invention uses a round vessel as the vessel 4
by using a three-layered film made by sandwiching an
aluminum foil with polyethylene film and a polyester film,
but the vessel is not limited thereto. The vessel 4 for
containing a regenerating agent is composed of a film
2 with a uniform liquid amount seal 15 and an outer pe-
ripheral seal 16 at certain intervals to control a perme-
able loss for making the gel-like regenerating agent 5
substantially the same volume over the whole mirror
surface. The vessel 4 is provided with an injection hole
for injecting the regenerating agent 5.

Heat insulation materials 6A and 6B are inserted
between the vessel 4 and the back plate 2. The heat
insulation materials 6A and 6B are made by laminating
two sheets of 40 mm thick X 800 mm¢ and 20 mm thick
X 400 mm¢, putting in a polyethylene film bag, and wa-
terproofing. At atime zone of high air temperature during
the daytime, heat is collected from the mirror surface,
transmitted to the regenerating agent 5 and regenerat-
ed. When the air temperature is lowered from the night
to early morning, the mirror surface 1A is warmed from
the inside by dissipating heat only from the side of the
mirror plate 1, and the temperature is kept higher than
the ambient air temperature. Moreover, the regenerat-
ing agent is gelled so as to dissipate a quantity of re-
generated heat by taking much time.

A sponge used as heat insulation material plays a
role of a buffer by adhering the vessel 4 to the inner sur-
face 1B of the mirror surface with the aid of its resilience.

Fig. 3 shows a result of comparing the road reflector
A of the present invention with the prior road reflector B
having a non-fogging device with the use of a liquid re-
generating agent on the back of a reflector.

As shown in Fig. 3, it shows records and graphs of
ten day's observation for a mirror surface temperature
and its ambient temperature at 6:30 every morning in
the wintertime, that the mirror surface temperature (A)
of the reflector of the present invention is higher than
the mirror surface temperature (B) of the reflector having
no-fogging function and higher than the ambient tem-
perature (C) over the whole zone of an observation pe-
riod. The prior product (B) shows substantially the same
temperature as the ambient temperature (C).

Fig. 4 shows a result of comparing the road reflector
of the present invention with a road reflector having a
non-fogging device of the system proposed by Japa-
nese Patent Application Laid-open No. 2-204,508,
which is called a prior product (D) hereinafter.

Fig. 4 show records and graphs of the mirror surface
temperature and its ambient temperature of both the re-
flectors for 24 hours, and that the mirror surface temper-
ature of the reflector of the present invention shows a
high temperature from the night to 10 o'clock in the
morning as compared with the prior product (D). This is
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because the ambient temperature starts to lower from
the evening, and regenerated temperature energy re-
leased from the regenerating agent, which is gelled in
the present invention, continues its regenerating effect
for a long time. While, the prior product (D) which mirror
surface temperature is increased without any time lag
with increase of the ambient temperature from the morn-
ing cannot continue a regenerating effect by a convec-
tion action because of the use of a liquid regenerating
agent.

It shows from the above comparative test result that
the reflector of the present invention shows an extreme-
ly effective non-fogging effect.

The present invention relates to improvement of a
road reflector provided at intersections and hardly visi-
ble places, uses a gel-like regenerating agent as a re-
generating agent, and utilizes long regenerating time,
so as to prevent the reflector from fogging generated
during the cold season and from the night to the early
morning with high humidity and to constantly perform a
function of the road reflector, and has such a remarkable
effect that safety of traffic can be increased.

The prior road reflector has tried to prevent fogging
in various ways, but a non-fogging effect is not sufficient,
and hindered at the cold or humid season, but the
present invention solves the problem by such a simple
mechanism that a heat buffer is inserted on the inside
of the mirror surface of the reflector, a soft vessel con-
taining a gel-like regenerating agent is adhered thereto,
a heat insulation material is attached to the back thereof
and a back plate is heat-insulatingly buffered. As a re-
sult, fogging by surface condensation of the mirror plate
can be prevented as compared with the use of an anti-
freeze and liquid regenerating agent, heat is well con-
ducting, and the mirror surface is prevented from dis-
torting, so as to remarkably increase its effect and to be
useful industrially.

Claims

1. Road reflector with non-fogging function compris-
ing: a mirror plate (1), a back plate (2) secured to
said mirror plate (1) in the periphery of said mirror
plate so as to make a sealed container, a heat in-
sulating material (6A, 6B) inserted against the rear
side of said mirror plate (1) within said container,
wherein the road reflector comprises a regenerating
agent (5) containing vessel (4) attached to the rear
side of said mirror plate (1) within said container as
being heat transferable, a heat insulating material
(BA, 6B) attached to the rear side of said vessel (4),
thereby uniting said road reflector integrally with the
mirror plate, the regenerating agent containing ves-
sel (4) and the heat insulating materials (6A, 6B),
characterized in that said road reflector further com-
prises a heat buffer (18) inserted and attached be-
tween the rear side of said mirror plate (1) and said
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regenerating agent (5) containing vessel (4).

Road reflector as defined in claim 1, wherein said
road reflector further comprises a roof plate (3) at-
tached to the upper portion of said mirror plate, a
supporting plate (8) attached to the rear side of the
back plate (2), a connecting piece (9) pivotally con-
nected to said supporting plate (8) by a pivot (10),
an elongated groove (12) and a positioning fitting
(11) so as to allow positioning between said sup-
porting plate (8) and said connecting piece (9), and
a clamp fitting (14) for securing said connecting
piece (9) to a column (13).

Patentanspriiche

1.

Verkehrsspiegel mit einer Antibeschlag-Eigen-
schaft, bestehend aus:

einer Spiegelplatte (1), einer Riickplatte (2), die an
der Spiegelplatte (1) an dem Umfangsrand der
Spiegelplatte derart befestigt ist, daf3 ein abgedich-
teter Behélter gebildet ist, einem Warmeisolie-
rungsmaterial (6A, 6B), das gegen die Rickseite
der Spiegelplatte (1) innerhalb des Behéalters ein-
gesetzt ist, wobei zu dem Verkehrsspiegel ein ein
Regeneriermittel (5) enthaltender Behélter (4) ge-
hért, der an der Riickseite der Spiegelplatte (1) in-
nerhalb des Behalters warmelbertragend ange-
bracht ist, wobei das warmeisolierende Material
(BA, 6B) an der Riickseite des Behalters zur Verei-
nigung des Verkehrsspiegels in einstlickiger Form
mit der Spiegelplatte, dem das Regeneriermittel
enthaltenden Behalter (4) und den warmeisolieren-
den Material (6A, 6B) angebracht ist,

dadurch gekennzeichnet,

daB zu dem Verkehrsspiegel weiterhin ein Warme-
puffer (18) gehdrt, der zwischen der Rickseite der
Spiegelplatte (1) und dem das Regeneriermittel (5)
enthaltenden Behélter (4) eingesetzt angebracht
ist.

Verkehrsspiegel nach Anspruch 1,

wobei zu dem Verkehrsspiegel weiterhin eine an
dem oberen Abschnitt der Spiegelplatte ange-
brachte Deckplatte (3), eine an der Rickseite der
Ruckplatte (2) angebrachte Halteplatte (8), ein
schwenkbar mit der Halteplatte (8), Uber ein
Schwenkgelenk (10) befestigtes Teil (9), eine
Langsnut (12) und ein Positionierbeschlag (11) zur
Positionierung zwischen der Halteplatte (8) und
dem AnschluBteil (9) und ein Spannbeschlag (14)
zur Befestigung des Verbindungsteils (9) an eine
Saule (13) gehdren.
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Revendications

Réflecteur routier ayant une fonction de suppres-
sion de buée, comprenant une plaque (1) de miroir,
une plaque arriére (2) fixée a la plaque (1) de miroir
a la périphérie de celle-ci afin qu'un récipient étan-
che soit délimité, un matériau d'isolation thermique
(BA, 6B) introduit entre la face arriere de la plaque
de miroir (1) & l'intérieur du récipient, le réflecteur
routier comprenant une cuve (4) contenant un
agent de régénération (5) fixée a la face arriere de
la plague de miroir (1) dans le récipient afin qu'elle
permette le transfert de chaleur, un matériau d'iso-
lation thermique (6A, 6B) fixé a la face arriére de la
cuve (4), sibien que le réflecteur routier est associé
sous forme solidaire a la plaque de miroir, a la cuve
(4) contenant l'agent de régénération et aux maté-
riaux d'isolation thermique (6A, 6B), caractérisé en
ce que le réflecteur routier comporte en outre un
tampon thermique (18) introduit et fixé entre la face
arriére de la plaque de miroir (1) et la cuve (4) con-
tenant l'agent de régénération (5).

Réflecteur routier selon la revendication 1, dans le-
quel le réflecteur routier comporte en outre une pla-
que de toit (3) fixée & la partie supérieure de la pla-
que de miroir, une plague de support (8) fixée a la
face arriere de la plaque arriére (2), une piéce de
raccordement (9) raccordée de maniére pivotante
a la plaque de support (8) par un pivot (10), une
gorge allongée (12) et un embout de positionne-
ment (11) destinés a permettre le positionnement
entre la plaque de support (8) et la piece de raccor-
dement (9), et un embout de serrage (14) destiné a
fixer la piéce de raccordement (9) a une colonne
(13).
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