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3,266,371
LIGHT REFLECTOR UNIT WITH AN UNDULA-
TORY REFLECTING INSERT
Ralph R, Gunderson, 7100 S. Shore Drive, Chicago, I
Filed Mar. 8, 1962, Ser. No. 178,471
2 Claims. (Cl. 88—78)

This invention relates to light reflectors having ad-
hesive backings, and to a method for adhering such reflec-
tors to a mounting surface.

The light reflectors of the present invention are wide-
ly employed as warning reflectors for use in conjunction
with vehicles traveling the highways. Heretofore, such
reflectors have been mounted in seats in metal or plastic
brackets which have in turn been secured to a vehicle
mounting surface by cap screws or other mechanical
means. Such installations have failed to- provide a her-
metic seal so that the reflecting and refracting surfaces of
the reflector become dirty during use; and in addition,
the assembly and attachment of the reflectors has been a
time-consuming endeavor.

The primary object of the present invention is to pro-
vide a novel reflector assembly having an adhesive back-
ing for attaching the reflector to a mounting surface with-
out the use of brackets or other mechanical accessories.

Another object is to provide a novel method for secur-
ing such adhesive back reflectors to a mounting surface.

A further object is to provide such an adhesive back
reflector which when secured to a mounting surface has
a confined inper cavity or chamber which is subjected to
an air pressure which is less than the ambient air pressure
surrounding the reflector unit.

Still another object is to provide a light reflector unit
having a resiliently deformable reflective member for
applying stretching forces to an adbesive backing member
adhered to a mounting surface.

Another object is to provide a stop member within
an exhausted cavity of a reflective member to limit the
deformation of the reflective member.

Yet another object is to provide a novel method for
exhausting air from within a cavity of a reflective mem-
ber when securing the reflective member to a mounting
surface. .

The invention is illustrated in a preferred embodiment
in the accompanying drawings, in which:

FIG. 1 is a top plan view of a light reflector unit show-
ing a spacer or stop member in dotted outline;

FIG. 2 is a sectional view as indicated on line 2—2
of FIG. 1 showing a central spacer element positioned be-
tween the adhesive backing and a metallic reflector insert
within the cavity of the reflector and positioned immedi-
ately beneath the light reflecting and refracting facets of
the inner face of the reflector unit;

FIG. 3 is a bottom plan view of a modified form of a
reflector unit having a gasket-type adhesive backing;

2

inner chamber of the tool being evacuated so that the
internal pressure within the cavity within the reflector
unit pushes outwardly upon the adhesive backing of the
reflector unit in bellows-like fashion to press the central
portion of the adhesive backing firmly against the mount-

. ing surface;
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FIG. 4 is a sectional view taken as indicated on line .

4—4 of FIG. 3;

FIG. 5 is a bottom plan view of a second modification
of the reflector unit showing an adhesive backing having
a perforation near its periphery;

FIG. 6 is a sectional view taken on line 6—6 of
FIG. 5;

FIGS. 7 through 11 illustrate diagrammatically the
preferred method by which the above three embodiments
of reflector units may be adhered to a mounting surface;

FIG. 7 being a side elevational view of the preferred
form of reflector unit;

FIG. 8 being a diagrammatic sectional view showing
the reflector unit positioned against the mounting surface
with vacuum not yet applied to the chamber of the illus-
trated tool; -

FIG. 9 being a view similar to FIG. 8 illustrating the
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FIG. 10 being a view similar to FIG. 9 with the central
chamber of the tool still exhausted and showing the ap-
plication of a force to a movable member within the
chamber to apply pressure against the rim of the reflector
unit forcing the entire face of the adhesive against the
mounting surface; and

FIG. 11 being a view similar to FIG. 10 but illustrating
the release of the vacuum within the inner chamber of
the tool permitting air pressure to rush in and apply a
compressive force to the entire exposed face of the re-
flector unit flattening the reflector unit and urging it
radially;
© FIG. 12 is an enlarged broken side elevational view
partly in section of the reflector unit shown in FIG. 9,
the view illustrating the breaking away of the adhesive
back- from the rim of the reflector unit to permit the ex-
haust of air pressure from within the cavity of the reflec-
tor unit; and

FIG. 13 is an enlarged broken side elevational view
partly in section of the reflector of FIG. 11 to illustrate
the deformation in the crown of the reflector unit by at-
mospheric pressure because of the exhausted condition
of the hermetically sealed cavity within the reflector unit.

In the embodiment illustrated, and referring particu-
lazly to FIGS. 1 through 3, a light reflector unit, generally
designated 20, is shown. The unit 20 comprises a relative-
ly shallow dish-shaped casing and preferably includes an
integral front wall portion comprising a reflector mem-
ber 21 formed from a light-transmitting synthetic plastic.
The material generally used is methyl methacrylate com-
monly sold under the trade named “Lucite.” The front
wall reflective member 21 includes a light-receiving face
22 and a reverse or rear face 23 containing a plurality of
refracting and reflecting prismatic surfaces 23a for receiv-
ing incoming light and causing said light to be redirected
generally along its incoming path. The reflective member
21 may be circularly formed, and it is preferably provided
with a rearwardly extending annular wall 24 terminating
in an open end with a peripheral enlarged rim or lip 25
having a planar mounting surface which wall 24 and rim
25 afford an inner cavity 26. )

As best shown in FIG. 2, it is preferred that an annular
reflecting insert 27 be positioned within the cavity 26 to
receive and give additional reflection to incident light.
The reflecting insert 27 is preferably formed of aluminum

foil and may have a ruffled or undulated forward face

which when reflecting incident light provides a brightened

sor “live” appearance to portions of the front face of the

reflective member 21. The wrinkled appearance of the
insert 27 is illustrated by the wavy lines shown in the sec-
tional view, FIG. 2. -

"A stop member 28 is also preferably placed within the
cavity 26 between a backing member 30 and the reflecting
insert 27. As will be subsequently explained, the stop
member 28 is generally a thickened slug of metal cen-
trally disposed in the cavity 26 for the purpose of bearing
between a mounting surface such as illustrated at 31 in
FIG. 13 and the rear face 23 of the reflective member 21.
It will be noted in FIG. 2 that there is a slight clearance
between the insert 28 and the face 23 but since the reflec-
tive member is resiliently deformable under pressure, the
rear face 23 will be brought to bear upon the insert 28
when the reflector unit is adhered to a mounting surface.

The backing member 30 is also best seen in FIG. 2.
The backing member is preferably formed of a thin plastic
or of durable paper material which is provided with a
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pressure-sensitive adhesive on each of its opposite faces.
Its inner face is adhered peripherally to the rim 25 of the
reflective member 21. Its outer face prior to use is cov-
ered by a protective paper 'material adhered in place by
the pressure-sensitive ‘adhesive on the outer face. The
adhesive on the inner face in this form of the invention
has adhering qualities which cause it to be secured firmly
to the rim 25 of the reflective unit 21. Its adhering qual-
ities are also of such nature as to permit the peripheral
separation, that is, the adhesive will break away from the
peripheral reflector rim when the differential between the
air pressure within the cavity 26 and the ambient air pres-
sure about the reflector unit approximates 25’ of mercury.

A modification of another embodiment of a light reflec-
tor unit of this invention s illustrated in FIG. 3 and FIG.
4. 'The reflective member 21 may be formed similarly to
that shown in FIGS. 1 and 2. The chief difference in this
modification is that a gasket-type backing member 32 is
provided which is again adhered on its inner face to the
annular rim 25. The outer face of the backing member
32, as shown in FIG. 3, provides a peripheral adherence
of the backing member to a mounting surface 31. The
purpose of the annular or gasket-type backing member 32
will be made ‘more apparent on considering the method of
adhering this type of reflector unit to a mounting surface.
However, briefly, the enlarged opening 33 in the backing
member 32 plays a part in exhausting the inner cavity 26
of the reflective member 21 as the reflector unit 26 is being
adhered to a mounting surface.

Another embodiment of a reflector unit of this inven-
tion is shown in FIGS. 5 and 6. The structure of this
embodiment may be formed in the same manner as that
in FIGS. 1 and 2. The only difference in structure lies in
a perforated backing member 34. As shown in FIG. 5 and
in FIG. 6, the backing member is preferably provided with
one or more perforations 35 positioned near the periphery
of the backing member 34 and just inside the rim 25 so
as to communicate with the inner cavity 26. Again, the
purpose of the perforations will be made more apparent
subsequently, in discussing the method of application of the
reflector units, and it is sufficient here to say that the
perforation 35 plays a part in exhausting the inner cavity
26 of the reflector unit as the reflector unit is being adhered
to the mounting surface.

It is contemplated in each of the three forms of the
reflector unit shown in FIGS. 1 through 6 that the reflec-
tive members 21 and the backing members 30, 32 and 34
may be formed and handled separately. That is, the
reflecting members and their backing members may be
packed and shipped separately by a manufacturer and then
simply be assembled together as a unit at the time of
adherence to a mounting surface. The double-faced adhe-
sive of the backing members 36, 32 and 34 (when packed
separately) is protected from adherence to other objects
by paper-covering material on each of its faces.

The unique method of adhering the reflector unit 20
shown in FIGS. 1 and 2 to a mounting surface 31 is
diagrammatically illustrated in FIGURES 7 through 11.
FIGURE 7 illustrates the reflector unit 20 with the back-
ing member 36 adhered thereto and with the adhesive face
of the backing member 30 exposed.

FIGURE 8 shows diagrammatically a type of tool for
adhering the reflector unit 20 to a mounting surface. The
tool may include a vacuum bell or cup-shaped housing
36 which has a resilient annular seal 37 protruding from
the end of its side wall 38 to make an air-tight seal against
a mounting surface 31. The housing is provided with a
bottom wall 4¢ which may be apertured at 41 to accom-
modate a vacuum hose 42 secured therein and connected
to a source of vacuum indicated generally at 43.

The bottom wall 40 may also be provided with a bush-
ing 44 which makes a substantially air-tight sliding fit
about a shank 45. The end of the shank 45 may be se-
cured to a cup-shaped plunger 46 adapted to make a close
sliding fit within the side walls 38. The plunger 46 pref-
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4
erably has an opening 47 which permits air to be pulled
from within the vacuum bell 36 through the vacuum line
42 when desired to evacuate the housing 36. A number of
bleeder lines or passages 48 may be formed in the annular
lip portion 59 of the plunger 46 for a purpose which will
subsequently be made more apparent.

When it is desired to adhere a reflector unit 28 to a
mounting surface 31, the unit 20 is first placed within the
open end of the housing 36, as shown in FIGURE 8, so
that the annular rim 25 rests adjacent the annular lip
portion 5¢ of the plunger 46. In practice, the reflector
adhering gun or tool is tipped so that the housing opens
upwardly, and the reflector unit 20 is simply dropped
into place with the rim 25 resting upon the lip portion 50.
The housing 36 is, of course, shaped to accommodate the
particular shape of the reflector unit which is to be ad-
hered. After the reflector unit 29 is dropped into place
against the lip portion 56, a vacuum is applied (see FIG.
9) to exhaust air from the interior of the housing 36 and
plunger 46. The evacuation of the housing 36 will cause
the ambient air pressure to which the unit 20 is subjected
to hold the reflector unit 20 in firm contact against the
lip portion 50. This is true even though at this time the
small bleeder lines 48 are open to atmospheric pressure
and are permitting air pressure to enter in small quantities
into the evacuated chamber within the housing 36.

In FIG. 9, the housing 36 has been pressed against a
mounting surface 31 so that the annular seal 37 provides
an air-tight fit. As the interior of the housing 36 con-
tinues to be exhausted under these conditions, the bleeder
lines 48 also permit evacuation of the air pressure from
between the adhesive face of the reflector unit 20 and
the exhausted face of the mounting surface. Because
of the great decrease in atmospheric pressure within the
housing 36, the atmospheric pressure within the cavity 26
of the reflector unit 20 causes the flexible adhesive back-
ing member 3€ to bellow outwardly as at 51 so that the
entire central portion of the flexible adhesive backing 30
is urged by the internal air pressure within the cavity 26
of the reflector unit 20 into firm and intimate adhering
contact with the mounting surface 31.

In the practical application of this method, the interior
of the housing 36 is exhausted almost immediately so that
the flexible backing member 30 instantly bellows out-
wardly into adhering engagement with the mounting sur-
face 31. Concomitantly therewith, or an instant of time
later, the internal air pressure within the cavity 26 of the
reflector unit 20 causes separation of a peripheral portion
of the adhered backing member 3¢ with the annular rim
285, the separation being indicated at 52 in FIG. 12.

At this time, the cavity 26 of the reflector unit 26 and
the entire interior of the housing 36 is exhausted, or at
least is at extremely low air pressure. It has been found
that the type of adhesive currently in use on backing
members 30 displays such adhering qualities with the
narrow Lucite rim 25 of the reflective member 21 that
the adhesive will separate, as at 52, when the pressure
differential between the interior of the reflector unit 20
and the interior of the housing 36 is approximately 25
of mercury. This condition has been found to prevail
when using reflecting members 21 approximately 314’
diameter and with a 344" cavity depth. Of course, the
pressure differential required will vary with the flexibility
gf the backing member 30 and with the particular adher-
ing qualities of the adhesive used. These factors may be
readily adjusted with any particular size of reflector unit
with which this method is employed.

FIGURE 10 illustrates the next step of the preferred
method. Tt will be recalled that in FIG. 9 the backing
member 39 is bellowed outwardly against the mounting
surface 31. Now in FIGURE 10, a force is applied to the
handle 53 in the direction of the arrow to drive the shank
4§ and the plunger 46 downwardly against the annular
rim 25. This movement reseals any separations 52 be-
tween the backing member 30 and the rim 25, and in
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addition, it causes the entire backing member to be urged
into intimate contact with the mounting surface 31. It
will be recalled that this sealing of the backing member
30 against the mounting surface 31 is being done in a
vacuum so that practically no air pressure is trapped be-
tween the backing member 30 and the mounting surface
31 and a tremendously effective seal is provided through-
out the area of adherence between the backing member
and the mounting surface.

FIG. 11 illustrates the next step of the preferred
method. Immediately after pushing the plunger 46
against the annular rim 25 of the reflective member 21,
the vacunm line 42 is opened to the ambient air pressure.
The inrushing air pressure strikes the entire front face 22
of the reflective member 21 a substantial blow and with
substantial force. As stated earlier, the reflective member
21 is preferably resiliently deformable, and the inrushing
air pressure actually pushes the crown of the front face
22 from a position as indicated in FIGS. 7 and 10 to a
position as indicated in FIG. 11. In other words, the
height of the crown of the front face 22 is greatly dimin-
ished. This downward pressure upon the crown of the
front face 22 causes a slight radial spreading of the reflec-
tive member 21.

It has been shown in practice that this sudden applica-
tion of a force by air pressure and the deformation of
the reflective member 21 upon its adhering backing mem-
ber 30 greatly improves the strength of adherence of the
reflector unit 20 to a mounting surface. The precise
reason for the improvement in the degree of adherence is
not known. However, it is believed that the radial defor-
mation of the reflective member 21 tends to place the
backing member 30 in tension, and in so doing, causes the
backing member 30 to be slightly moved into firmer and
more intimate contact with the mounting surface.

After forcing the reflector unit 20 down with the force
of the ajr pressure (FIG. 11), the reflector gun or tool
may be removed for a subsequent operation. The reflec-
tor unit 20 as finally adhered to a mounting surface is
shown in FIG. 13, It will be recalled that its inner cavity
26 is now substantially exhausted of air pressure so that
the entire exposed area of the reflective member 21 is
being urged toward the mounting surface 31 by a force of
air pressure equal to approximately 12 to 14 Ibs. per square
inch. Thus, even at altitudes of 10,000 to 15,000 feet, the
force of the air pressure is assisting and holding the re-
flector unit 20 in place. Itis contemplated in the reflector
unit shown in FIG. 13 that it may include a stop member
28 such as is shown in FIG. 2 to control the amount of
deformation imparted to the front face 22 of the reflective
member 21. :

Tests have been conducted which illustrate the highly
successful adherence of reflector units by utilizing the
method of the present invention. For example, in one
instance, a reflector unit was adhered to a sheet metal
mounting surface by the method of this invention, and
the reflector unit and the mounting surface were subjected
to a temperature condition of —10° F. An eight pound
weight was then dropped from a height of three feet
upon the back of the mounting surface opposite the reflec-
tor unit. The force of the blow of the eight pound
weight caused a deformation in the sheet metal backing
and in the body of the resilient reflector unit, but the
adherence of the bond between the reflector unit and the
sheet metal mounting surface remained completely intact.

A similar test was conducted under a temperature con-
dition of 186° F." Again, the sheet metal surface and the
reflector unit were deformed by the force of the blow
of the eight pound weight, but the reflector unit remained
firmly adhered to its mounting surface.

The method described above can also be used with
the reflector unit shown in FIGS. 3 and 4 which has the
gasket-type backing member 32. With this type of back-
ing member, and with the reflector unit being held against
the lip portion 50 of the plunger 46, it is contemplated
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6

that the inner cavity 26 of the reflector unit will be
exhausted at the same time as the interior of the housing
36. The access to the inner cavity 26 is simply provided
through the enlarged opening 33 of the gasket-type back-
ing member 32 which does not come down into firm en-
gagement with a mounting surface until pressure is
applied by the plunger 36, as is illustrated in FIG. 10.
Otherwise, the method with the reflector unit having a
gasket-type. backing member 32 is the same as was pre-
viously described in relation to the unit for the backing
member 30. .

Reflector units utilizing perforated backing members
34 may also be adhered to a mounting surface by using
the above disclosed method. Again, the only difference
from the method described in respect to the backing
member 30 lies in the manner in which the inner cavity
26 of the reflector unit 20 is evacuated. Since the back-
ing member has a small perforation 35 near its edge,
the interior of the reflector unit 20 is exhausted through
this perforation, then through the bleeder lines 48 and
finally through the vacuum line 42. Generally, the per-
foration is sufficiently small so that the backing mem-
ber 32 bellows outwardly into contact with the mounting
surface 31 by exhausting the interior of the housing 36
as described above in relation to the backing member
30. 1In all other respects, the adherence of a reflector
unit 20 having a perforated backing member 34 is similar
to that above described in respect to reflector units having
the backing member 30.

The foregoing detailed description is given for clearness
of understanding only and no unnecessary limitations
are to be understood therefrom, as some modifications
will be obvious to those skilled in the art.

I claim:

1. A light reflector unit adapted to be secured to a
mounting surface, comprising: a reflective member for
receiving and reflecting light, said member having a
resilient, deformable front face and being shaped to afford
a rearwardly opening cavity and a peripheral rim; a
backing member secured to said peripheral rim, said back-
ing member having an exposed rear surface provided
with pressure sensitive adhesive for securing the unit to
a mounting surface, said backing member further includ-
ing means for providing access to said cavity so that air
pressure in said cavity can be reduced below ambient
air pressure about the unit and the cavity may be her-
metically sealed by securing the unit to a mounting sur-
face after air pressure in the cavity has been reduced
below ambient air pressure; an undulatory light reflecting
insert positioned within the cavity of the reflective mem-
ber, a stop member positioned within said cavity and
bearing at one end on the reflective member and at the
other end on the backing member when the backing
member has been secured to the mounting surface so as
to limit the inward deformation of said resilient, deform-
able front face of the reflective member under the ambient
air. pressure.

2. A light reflector unit for attachment to a mounting
surface, comprising: a reflector casing member including
a light transmitting front end wall having a back surface
with prismatic reflector means integral therewith for re-
ceiving and reflecting light therefrom, said casing mem-
ber being of a relatively shallow dish shape to thereby
provide a cavity opening rearwardly of said light trans-
mitting front wall and having an enlarged peripheral sup-
porting rim at the open rearward end of said casing
member, said enlarged rim having a planar rearwardly
facing supporting surface; a relatively thin backing mem-
ber secured to said planar supporting surface for closing
said rearwardly opening cavity, said backing member
having an exposed rear surface provided with pressure-
sensitive adhesive for securing the unit to the mounting
surface, said backing member further including means for
providing access to said cavity so that air pressure in
said cavity can be reduced below ambient air pressure
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about the unit and the cavity may be hermetically sealed
by securing the unit to a mounting surface after air
pressure in the cavity has been reduced below ambient
air pressure; and an undulatory light reflecting insert
positioned within thé cavity of said casing member.
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