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(54) Threaded masking plug

(57)  Aplug (1) for masking a threaded hole on spray
painting, powder painting and similar processes in-
cludes a threaded portion (3) for screwing into the hole.
The threaded portion (3) is manufactured from an elec-
trically conductive material. A head (2) of a non-conduc-

Fig 1

tive material is disposed at the one end of the threaded
portion (3) for screening-off the hole and its threads. The
head (2) is advantageously provided with a recess (5)
for cooperation with a suspension device. The inside of
the recess (5) is electrically conductive and is in com-
munication with the threaded portion (3).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a plug for
masking a threaded hole in spray painting, powder
painting and similar processes, comprising a threaded
portion for threading in the hole, the threaded portion
being manufactured from an electrically conductive ma-
terial.

BACKGROUND ART

[0002] In processes such as spray painting and pow-
der painting of objects, in particular metal objects, there
is a need in the art to protect holes that are disposed in
different places in the object, in particular in those cases
when the holes are threaded. If the holes are not pro-
tected, they will also be painted and their dimensions
will be changed in an unforeseeable manner. The prob-
lemis particularly severe if the holes are threaded, since
even very slight quantities of paint in the threads will
make it impossible to use the threads as intended.
[0003] Use is therefore made of so-called masking
plugs in an attempt to protect the holes. In its simplest
form, the plug is a rather simple stopper which in form
is reminiscent of a bottle cork and hence displays a gen-
tly tapering shape, such as frustoconical, with the result
that it is easy to fit into the hole, and it fits many different
hole sizes.

[0004] However, one problem is that if the object with
an enclosed air volume is painted, pressure differences
occur between the enclosed volume and the ambient
atmosphere, because of heating and subsequent cool-
ing. The pressure differences may, on the one hand, re-
sult in the masking plug being dislodged and/or that
paint is sucked into the hole past the sides of the plug.
[0005] The plug may also be made straightand is then
often manufactured from an elastic material which be-
comes narrower on being stretched and then reas-
sumes its original shape. In certain cases, the plug is
also made hollow so as to increase the possibilities of
deformation. One drawback is that elastic plugs that are
hollow quite easily accumulate liquid. Another drawback
is that both sides of the hole must be readily accessible
for bringing about the stretching and deformation of the
plug. Such is often not the case.

[0006] One problem that is common to prior art exist-
ing plugs of the above-described types is that the upper
part of the thread, typically the uppermost turn, is not
protected and as a result the screwing-in of screws into
the threaded hole after painting is rendered impossible
even if the greater part of the threaded section has been
protected from paint. In such instance, one possible so-
lution is to provide the plugs with a collar which also cov-
ers the uppermost thread turn. Unfortunately, there are
other problems inherent in the prior art existing plugs.
The main problem is that the non-conductive material
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from which moist plugs are manufactured repels the
powder that is employed in powder painting, since, in
such instance, use is made of a potential difference be-
tween the powder and the object being painted. The re-
pulsion from the non-conductive material implies that a
short distance from the plug, there will be built up a thick-
er layer of paint powder and thereby a thicker paint layer.
Thus, a small 'rampart' occurs around the hole. This
gives not only an anaesthetic impression, but may also
be a drawback when the threaded hole is later to be
used, for example, for threading in a bolt together with
a washer. It is then difficult to tighten the bolt correctly.
Moreover, the 'rampart' may have sharp edges, which
causes problems in the continued manual handling of
the painted object.

[0007] Since, in powder painting, the intention is to
create a potential difference between the powder and
the object being painted, it is desirable if there is an un-
broken electric conduction between the hooks on which
the object is suspended and the object proper so that
the object may be earthed via the suspension hooks.
Moreover, it is particularly advantageous is this suspen-
sion may be put into effect in the masking plug so that
no special suspension devices need be provided else-
where on the object. The drawback that extra hanging
marks occur in the painting is thereby avoided. The
problem in such plugs as are manufactured entirely of
metal is, like suspension devices in general, that the
masking plug and its associated suspension device be-
come, on repeated use, completely painted over and
lose their conductive capacity. Temporary solutions
where the masking plug is wholly or partly protected by
tape or the like are far too time-consuming and irrational
to function in industrial contexts. Cleaning by mechani-
cal processing of the masking plugs or by using solvents
is, in general, also far too time-consuming. If solvents
are employed, this is also a hazard from the environ-
mental viewpoint.

PROBLEM STRUCTURE

[0008] Thus, there is a need in the art to produce a
masking plug which protects a thread in a hole, through-
out its entire length even under different pressures on
either side of the hole, which gives a uniform thickness
of paint layer around the hole and which displays an ac-
ceptable electric communication between the object
and any possible suspension devices, even after having
been used a large number of times.

SOLUTION

[0009] The object forming the basis of the present in-
vention will be attained if the plug intimated by way of
introduction is characterised in that a head of a non-con-
ductive material is disposed at the one end of the thread-
ed portion for screening off the hole and its threads.

[0010] Further advantages will be attained if the plug
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is moreover given one or more of the characterising fea-
tures as set forth in appended Claims 2 to 8.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

[0011] The presentinvention will now be described in
greater detail hereinbelow, with particular reference to
the accompanying Drawings. In the accompanying
Drawings:

Fig. 1  isaperspective view of a masking plug accord-
ing to the present invention;

Fig. 2 is a side elevation of a core included in the
masking plug;

Fig. 3 s a straight side elevation of a head included
in the masking plug;

Fig. 4 is asectional view straight from the side of the
masking plug;

Fig. 5 is a perspective view of the masking plug, an
additional washer having been mounted in
place; and

Fig. 6 is a schematic view straight from the side of

the washer.
DESCRIPTION OF PREFERRED EMBODIMENT

[0012] Fig. 1 shows the masking plug 1 according to
the present invention in perspective. The masking plug
1 has three major parts, viz. a head 2, a threaded portion
3 for threading into a similarly threaded hole, and an a
transitional portion 4 which extends between the head
2 and the threaded portion 3.

[0013] In the preferred embodiment, the head 2 is
hexagonal, which implies that it be mounted and dis-
mounted with the aid of a tool in a wholly or partly auto-
mated process, but also by hand with or without the aid
of tools. The head 2 has a centrally disposed hole 5
which extends in the longitudinal direction of the mask-
ing plug 1. The head 2 is manufactured from a non-con-
ductive material which advantageously displays attrac-
tion in relation to the paint used, this attraction being
less than the attraction prevailing in the object to be
painted. In such instance, it will be particularly simple to
remove residual paint from the head 2 of the masking
plug 1 if desired. However, the plug will continue to func-
tion even if its head 2 is painted over.

[0014] The threaded portion 3 advantageously dis-
plays a standard thread size and the masking plug 1 is
typically manufactured in several different variations
with different standard threads. The threaded portion 3
is manufactured from a conductive material, in general
a metal, so that an electric communication occurs be-
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tween the object to be painted and the threaded portion
3.

[0015] In the preferred embodiment, the transitional
portion 4 is substantially of frustoconical form. Its nar-
rower end has a diameter which substantially corre-
sponds to the diameter of the threaded portion 3 and its
thicker end has a diameter that does not exceed, and
typically is slightly less than the minimum transverse di-
mension of the head 2. On threading-in of the masking
plug 1, the transitional portion 4 will sealingly abut
against the uppermost turn of the thread and protect it
from paint. The head 2 will shadow an area most prox-
imal around the thread and prevent it from being painted
as aresult of its geometric configuration. The shape and
size of the shadowed portion are also affected by elec-
tric attraction from other parts of the plug 1. This will be
described in greater detail hereinbelow.

[0016] At the thicker end of the transitional portion 4,
i.e. closely adjacent the head 2, there is provided a
groove 6 in which an additional accessory for screening
off a larger area around the hole may be disposed.. The
material in the transitional portion is advantageously the
same as in the head 2 and is advantageously elastic so
as to realise a dependable sealing abutment of the tran-
sitional portion 4 against the uppermost part of the
thread in the hole. This sealing is also of importance for
preventing leakage into the hole in the event of different
pressures occurring on both sides of the hole.

[0017] Fig. 2 shows a core 7 included in the masking
plug 1. Like the masking plug 1, the core 7 also has three
main portions. The first portion, viz. the core 8 of the
head, corresponds to and is disposed in the head 2. The
threaded portion 3 is in its entirety the same as the
threaded portion of the masking plug 1. Thus, the core
7 extends a distance out of the transitional portion 4 in
a direction away from the head 2 in the finished masking
plug 1. Between the core 8 of the head and the threaded
portion 3, there is a connecting portion 9 which is dis-
posed inside the transitional portion 4 in the finished
masking plug 1. The core 7 is of one piece manufacture
and is preferably of one and the same material, which
is conductive. This material is most generally a metal.
[0018] The hole 5 extends into the core 8 of the head.
The inside of the hole 5 is advantageously provided with
transverse grooves or corresponding roughness. It is
particularly advantageous if the grooves are in the from
of a thread since this permits simple manufacture. The
function of the transverse grooves is to increase the fric-
tion between the inside of the hole 5 and a suspension
device inserted therein so that this does not unintention-
ally slide out during the painting operation, at the same
time as it is a simple matter to remove the ready-painted
parts. In the preferred embodiment, there is provided a
pair of circumferential grooves 10 along the periphery
of the core 8 of the head. These grooves 10 serve the
function of increasing the engagement between the
head 2 manufactured from a non-conductive material
and the core 8 of the head. For the same purpose, the
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core 8 of the head may also display flattened portions
which assist in retaining the head 2 on its core 8. It is
particularly important if the masking plug 1 is to be sub-
jected to severe or repeated mechanical stresses, such
as pulling and/or twisting of the plug 1. On the underside
of the core 8 of the head, there may similarly be provided
an additional circumferential groove or grooves.
[0019] Since the core 8 of the head is connected to
the threaded portion 3, this implies that the inside of the
hole 5 is also connected to the threaded portion 3. There
will thus be obtained a protected, electric communica-
tion between a suspension device inserted in the hole
5 via the connecting portion 9 and the threaded portion
3 to the object which is to be painted.

[0020] It is not necessary that the entire core 7 be
manufactured from one and the same conductive mate-
rial, but in general it is simpler from the production en-
gineering viewpoint if this is the case. Nor need the ma-
terial be the same in the core 7 as in the object to be
painted. However, consideration should be paid to as-
pects which affect the suitability of the materials to co-
operate with one another, such as coefficient of longitu-
dinal expansion and mutual placing in the voltage se-
ries.

[0021] The connecting portion 9 is narrower than the
core 8 of the head and is at least not wider than the
threaded portion 3, but could possibly be approximately
as wide as it. The reason for this dimensional require-
ment is that it must be possible to dispose the transition-
al portion 4 outside the connecting portion 9 so that the
sought-for sealing properties against the uppermost
turn in the threaded hole are attained.

[0022] Fig. 3 shows a detailed view of the head 2 and
the transitional portion 4 with the groove 6. In the pre-
ferred embodiment, the part which is shown in Fig. 3 is
of one piece manufacture in a non-conductive material,
preferably one and the same material, even though it is
conceivable to utilise, for example by double spraying,
two or more materials. The Figure shows how the hole
5 in the head 2 is gently bevelled at its upper edge in
order to facilitate the insertion of the suspension device
or hook therein. The hole 5 then continues downwards
in the core 8 of the head. The core 8 of the head and
the connecting portion 9 are also shown by broken lines.
[0023] Fig. 4 shows those parts that are illustrated in
Figs. 2 and 3 combined to form a unit. In manufacture
in practice, the parts are normally not manufactured in-
dividually for subsequent assembly, but the head and
the transitional portion 4 are disposed on the core 7 for
example by injection moulding or casting.

[0024] It may be particularly observed how the hole 5
first extends through the non-conductive material in the
head 2 and downwards in the core 8 of the head which
consists of a conductive material, in order to terminate
a distance down in the connecting portion 9. A conduc-
tive suspension device inserted in the hole 5 will thus
be in electric contact via the core 7 with the object to be
painted. The hole 5 preferably displays a portion of
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smaller diameter which extends through the non-con-
ductive material and a portion of slightly larger diameter
in the core 8 of the head. As a result, the inside of the
hole 5 is further protected from washing liquid, paintand
the like.

[0025] The core 7 being electrically conductive, it will
attract the paint powder on powder painting. Atthe same
time, the head 2 of the non-conductive material has a
repellent effect as was mentioned in the introduction to
the description. The masking plug 1, its head 2 and the
core 7 are together dimensioned so that the attracting
and repelling effects balance one another out and the
effects from the purely geometric shadowing of the head
2 so that the problems mentioned by way of introduction
involving rampart formations around the holes are obvi-
ated.

[0026] Fig. 5 shows in perspective the above-de-
scribed masking plug 1 with the screening washer 11 as
was previously mentioned. The screening washer 11 is
mounted in the groove 6, preferably by snap action. The
screening washer 11 screens off a larger area than the
head 2 of the plug 1 and its transitional portion 4 alone
are capable of doing. Such a larger screening-off is par-
ticularly to be sought for if the hole is to be utilised for a
bolt union with one or more interlaying washers and it is
important that the interlaying washers have as smooth
a substrate as possible. Moreover, the problem that a
subjacent paint layer is worn off and the bolt union will
thereby become insufficiently tightened or even come
loose is thereby eliminated. The screening washer 11
has a through-going opening 12 in which the transitional
portion 4 of the masking plug is insertable. At the upper
end of the through-going opening 12, there is some form
of projection which is complementary to the groove 6 on
the masking plug 1 so that the screening washer 11 may
be snapped therein.

[0027] The screening washer 11 has the outer config-
uration of a truncated cone in the preferred embodiment.
Its extent in the vertical direction is substantially of the
same order of magnitude as the extent of the transitional
portion 4 in the vertical direction. This implies that the
threaded portion 3 is still free and may therefore be
screwed into the object to be painted. If the material in
the screening washer 11 is sufficiently elastic, a certain
further extent in the downward direction may be permit-
ted which results in the abutment between the object to
be painted and the screening washer 11 being particu-
larly tight, since the latter is slightly deformed when the
masking plug 1 is completely screwed in.

[0028] Fig. 6 is a schematic view of the washer 11
from the side. The through-going opening 12 through
the washer 11 is shown by broken lines and also its com-
plementary form at the upper portion.

DESCRIPTION OF ALTERNATIVE EMBODIMENTS

[0029] The present invention may naturally be varied
with respect to both the geometry and the selection of
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the materials included. However, a common feature is
that the threaded portion 3 and the remainder of the core
7 must be manufactured from a conductive material,
while the superjacent head 2 and the transitional portion
4 must be manufactured from a non-conductive materi-
al.

[0030] Mounting of the screening washer 11 has been
disclosed as taking place by securement in a separate
groove 6. Itis naturally possible, for example, by provid-
ing the washer 11 with a purely frictional mounting on
the transitional portion 4.

[0031] The present invention may be varied further
without departing from the scope of the appended
Claims.

Claims

1. A plug for masking a threaded hole in spray paint-
ing, powder painting and similar processes, com-
prising a threaded portion (3) for threading in the
hole, the threaded portion (3) being manufactured
from an electrically conductive material, character-
ised in that a head (2) of a non-conductive material
is disposed at the one end of the threaded portion
(3) for screening-off the hole and its threads.

2. The plug (1) as claimed in Claim 1, characterised
in that the head (2) has arecess (5) for cooperation
with a suspension device, the inside of the recess
(5) being of an electrically conductive material and
being in communication with the threaded portion

).

3. The plug (1) as claimed in Claim 1 or 2, character-
ised in that the head (2) has a core (8) of an elec-
trically conductive material.

4. The plug (1) as claimed in any of Claims 1 to 3,
characterised in that the head (2) has a transverse
dimension which exceeds the diameter of the
threaded portion (3).

5. The plug (1) as claimed in Claim 4, characterised
in that a sloping transitional zone (4) is disposed
between the head (2) and the threaded portion (3).

6. The plug (1) as claimed in Claim 3, characterised
in that the core (8) of the head is provided with a
circumferential groove (10) for improved engage-
ment with the non-conductive material of the head
(2) on actuation in the longitudinal direction of the

plug (1).

7. The plug (1) as claimed in Claim 3 or 6, character-
ised in that the core (8) of the head displays a cir-
cumferential surface with planar portions for im-
proved engagement with the non-conductive mate-
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rial of the head (2) on twisting of the plug (1).

The plug (1) as claimed in any of Claims 1 to 7,
characterised in that a screening washer (11) may
be disposed thereon for screening-off an additional
area around the hole.
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