Europaisches Patentamt

o European Patent Office @ Publication number: ' 0090103
Office européen des brevets A1
® EUROPEAN PATENT APPLICATION
@) Application number: 82301595.3 & int.cis:B0O5C 7/00,B05C 7/06,
- BO5D 7/22
@ Date of filing: 26.03.82
@ Date of publication of application: 05.10.83 @ Applicant: LOCTITE CORPORATION, 705 North
Bulietin 83/40 Mountain Rd., Newington, Connecticut (US)

@ Inventor: Watson, Colin, 4, Farmleigh, Stiliorgan Dubiil
(GB) .
Inventor: Dunn, David John, 11335 Heritage Drive,
Twinsburg Ohio 44087 (US)

@ Representative: Sommerville, John Henry et al,

Sommerville & Rushton 89, St. Peters Street, St. Albans
) @ Designated Contracting States: DE FR GB IT Herts. AL1 3EN (GB)

69 Method and device for coating internal threads of a fastener.

@ Itincludes a rotatable base (11) for holding the fastener
E, and an applicator (15) having a discharge orifice (21)
extending through its side wall which contacts the internal
threads T at a single point of tangency, the axis of the
applicator (16) being offset from the rotational axis (12) of
the base (11). Thus, an induced side load force is created
at the point of tangency for effecting the pressing of dis-
charged sealant S into the roots of the threads. Differently
sized internally threaded elements can be coated in accor-
dance with the invention while using the same sealant appli-
cator.
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METHOD AND DEVICE FOR COATING INTERNAL
THREADS OF A FASTENER

- This invention relates generally to a -
technique for applying a sealant to the threads of
a fastener for providing a fluid-tight seal when
threadedly engaged with a mating threaded element,
as well as a device for carrying out such
technique. More particularly, this invention
relates to such a method and device wherein the
sealant is pressed into the thread roots of the
element, and differently sized elements are- '
capable of being coated without changing
applicators. '

Prior known techniques in the application of
sealant, especially of the anaerobic adhesive '
type, to the threads of female threaded fasteners
are beset with problems in failing to meet quality
control standards such as the avoidance of air
bubbles during the application process. ‘
Otherwise, it has been difficult to control the
requisite quantity of sealant to be coated without
giving a sloppy appearance and without applying
more than needed. On the other hand, known
sealant applying and coating devices for threaded
fasteners, while better suited for controlling the
desired amount of sealant applied to the threads,
are not without their shortcomings. Air buddles
quite often remain entrapped in the applied
sealant, resulting in a weakened seal and/or lock
between the coated fastener and its mating part.
Besides, the nozzle or sealant'applicator:us¢d in
the application process must be replaced with an
appropriately sized applicator each time a
differently sized threaded element is to be coatéd.
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Examples of these prior art devices are
disclosed in U.S. Patent No. 3,956,533 to Weber et
al, Gebrauchsmuster 7930867.1, and in U.S. Patent
No. 3,416,492 to Greenleaf. In the Weber et al
and German patents the applicator is in the form
of a threaded plug which engages the threads of a
female threaded element to be coated. With such a
screw threading. coating operation, however, the
threads are either incompletely covered with
sealant and/or formation of air bubbles is
difficult to avoid because of the inability to
press the sealant in place. Moreover, differently
sized female threaded elements having differently
sized threads require complementarily sized
threaded applicators, and repeated use of the same
threaded applicator for the same sized elements
oftentimes results in an undue buildup of sealant
on the applicator threads.

In the aforementioned Greenleaf patent, use of
such a coating nozzle renders it impossible to
precisely control the amount of product to be
coated or to effect a pressing of the coating in
place against the threads. And, other problems
mentioned above are not avoided by this coating
approach.

It is therefore an object of this invention to
provide a method for coating the internal threads
of the fastener, and a device for carrying out the
method, in such a manner as to more precisely
control the amount of applied sealant while being
pressed intimately into the fastener threads to
substantially avoid air bubble formation;

Another object of the invention is to provide
such a method and device which requires but a
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single sealant applicator for the coating of
differently sized threads of differently sized
threaded elements;

A further object of the present invention is
to provide such a method and device wherein the ,
internally threaded element is held on a rotatable
base against relative transverse movement
therewith, and a side force is induced during
rtotation to allow se€alant to be pressed into the
thread roots of the.element while any excess v
sealant is wiped from the threads by the edge of a
discharge orifice opening through a side wall of a
séalant applicator;

A still further object of the invention is to
provide such a method and device wherein the
applicator has a smooth outer wall through which
the discharge orifice opens, the applicator being
so positioned that its central axis lies parallel
to and offset in one-diréction from the rotational
axis with the side wall contacting the crests of
the threads, such force thereby bheing induced in
such one direction;

A still further object of the invention. is to
provide such a method and device wherein the
discharge orifice of the sealant applicator is
elongated in the direction of the applicator axis
for spanning a plurality of threads for the
simultaneous coating of same during a single
revolution;

A still further object of the present
invention is to provide such a method and device
wherein the base may be made of magnetic material
for holding a ferromagnetic threaded element by
magnetis attraction, or the hase may be formed és
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a chuck element for holding the threaded element
in place;

According to the invention there is provided a
device for applying a sealant to the threads of an
element having a circular threaded opening,
comprising a hollow sealant applicator having a
central axis and a sealant discharge orifice lying
at a predetermined radial distance from said axis,
a rotatable base for.holding the element and
positioning same with its threads adjacent said
orifice and for rotating the element about a
central axis of the base lying parallel to and
offset from said applicator axis, whereby a side
force is induced in the direction of said
discharge orifice during rotation of said base to
effect a forced discharge of sealant from said
orifice into the threads of the element.

According to the invention there is also
provided a process for applying a sealant to the
threads of a female threaded element, comprising:

holding the element on a rotatable base for

rotation therewith;

providing a sealant applicator having a
discharge orifice opening through a smooth side
wall thereof;

positioning said applicator with the central
axis thereof parallel to and offset from the
rotational axis of said base, and with said side
wall in contact engagement with the crests of the
threads;

rotating said base about said rotational axis;
and

discharging the sealant through said orifice;

whereby a side force directed toward said
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orifice is induced during rotation about said
rotational axis for facilitating the pressing of
sealant into the thread roots of the element while
any excess sealant is wiped from the threads by an
edge of said side wall.

The invention will now be described, by way of
example, with reference to the accompanying
drawings, in which:

Figure 1 is a side elevational view, partly in
section, of the sealant applying device according
to the invention;

Figure 2 is a sectional view of the sealant
applicator and the threaded element to be coated,
taken substantially along line 2-2 of Figure 1;

Figure 3 is an elevational view of part of the
sealant applicator and its discharge orifice,
taken substantially along line 3-3 of Figure 1;

Figure 4 is a schematic representation showing
the eccentric path traced, during rotation of the
base, by the point of tangency between the orifice
wall of the applicator and the threads of the
element to be coated; and

Figure 5 is a view similar to Figure 1, but
without the applicator, of another holder base
which may be provided for the threaded element.

~Turning now to the drawing wherein like
reference characters refer to like and
corresponding parts throughout the several views,
the sealant applying device is generally ‘
designated 10 in Figure 1 and comprises a
rotatable base 11 mounted in some suitable manner
for rotation about its central axis 12 in a
clockwise direction shown by the arrows of Figures
1 and 2. Conventional means (not shown) are -
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provided for rotating the base in the illustrated
direction, or in a counterclockwise direction
without departing from the invention.

A pilot 13 extends outwardly from the upper
surface of the base over which an internally
threaded element E, such as a nut fastener, is
seated. The pilot is sized so that its outer
periphery is snugly embraced by the lowermost
thread portion of elément E so as to prevent any

10 relative transverse shifting of the threaded

15

20

25

30

element during the sealant applying process. For
a given inner diameter of element E, axis 14 of
the pilot will be offset relative to rotational
axis 12 in either direction or will be coincident
thereto. And, the base may be made of magnetic
material for holding elements of ferromagnetic
material thereto by magnetic attraction.

A hollow sealant applicator 15 is mounted in
any normal manner for movement along its central
axis 16 in the directions illustrated by the
double arrows in Figure 1. The applicator is
connected to a supply (not shown) of sealant S via
a supply tube 17 having a discharge shut-off valve
18 associated therewith for opening and closing
the flow of sealant from the supply. A hollow
passageway 19 of the applicator communicates with
supply tube 17 via valve 18 and terminates in a
discharge orifice 21 (Fig. 3) located in a side
wall 22 of the applicator which lies at a
predetermined transverse distance from central

- axis 16. Side wall 22 has a smooth and unthreaded

35

exterior as shown.

The sealant applicator is positioned relative
to the rotatable base such that its central axis -
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16 lies parallel to and offset in one direction
from central axis 12 with side wall 22 of the
applicator in light contact engagement with the
crests of internal threads T of the element to be
g coated (Figs. 1 and 2). '

The appllcator is mounted in place for axial
movement, as aforedescribed, in the direction of
the double arrows of Figure 1, but is otherwise
incapable of rotary movement about its central

102axis 16. Base 11, on the other hand, is mounted
in place for rotation about its central axis 12,
and may be further mounted for ax1a1 movement
toward and away from the applicator as an
alternative to the mounting of the applicator for

15 axial movement, so long as relative axial movement
between the applicator and the base is
facilitated. And, either the applicator or the
base is mounted for transverse movement so as to
assure the necessary relative transverse

20 positioning between these parts.

In carrying out the sealant applying
operation, the applicator will be spaced axially
relative to the base a distance greater than the
thickness of a threaded element E to be coated. A

25 base 11 will be selected having an appropriately
sized pilot 13'substantia11y equalrto the inner
thread diameter of an element E to be coated. In
other words, if the central opening diameter of
the element to be coated is one inch, a base 11

30 having a one inch pilot diameter will be
selected. The applicator and base will then be
shifted transversely relative to one another until
side wall 22 'is vertically aligned with the Crest§
of threads T at a point of tangency 23 (Fig. 4).

35




10

15

20

25

30

35

0090103

As will be described in more detail hereinafter,

- 8 -

differently sized internally threaded elements are
capable of being coated using the same applicator
15, so long as the offsetting relationship betwen
axes 12 and 16 is maintained while side wall 22
touches the crests of the threads. Obviously, if
this offsetting and side wall contacting
relationship cannot be maintained for a particular
internally threaded element, then a smaller sized
applicator must be chosen.

While the applicator and base are relatively
spaced in a axial direction, an element E is
transferred by some suitable means and is seated
on the rotatable base. If element E is of
ferromagnetic material, it will be seated over
pilot 13 of a magnetic base 11 so as to be held
firmly in place by magnetic attraction.

Otherwise, if the element to be coated is of
non-ferromagnetic material it will be seated
within the jaws of a chuck 29 (Fig. 5), which will
be described in more detail hereinafter.

Valve 18 remains in a closed position, and the
applicator is operatively connected with an
advance mechanism 24 so that, upon command, the
applicator will be advanced into the threaded
opening of element E seated on the base. When the
applicator reaches its predetermined position of
Fig. 1, sealant cut-off valve 18 is opened and
sealant under pressure in line 17 flows through
passage 19 and out of the elongated discharge
orifice.

When valve 18 is opened, the means (not shown)
provided for rotating the base is actuated for

effecting clockwise movement relative to the
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stationary applicator. At the point of tangency

- 23, the discharged sealant under pressure is

resisted by an induced force F (Fig. 4) acting in
a direction aligned with the direction in which
axis 16 is offset from axis 12. The snug

-engagement between the pilot and element E and the

sufficiently strong magnetic attraction between
the base and E, facilitates this induced force.
The discharge sealant is therefore pressed into

the roots of threads. T during rotation of the
‘base, and an edge 25 of the discharge orifice

(Figs. 2 and 3) functions as a doctor blade- w1p1ng
any excess sealant. from ‘the threads.~~ ’
Valve 18 is operatlvely connected with an
adJustable t1m1ng device (not shown) which is set

for malnta1n1ng the valve open for an interval -
permitting the sealant to flow into the threads
for at least one revolution of element E. When a
sufficient amount of sealant has been applied to
the threads, shut-off valve 18 will close and the
applicatof will be retracted from element E upon
relative movement of the applicator and base away
from one another. However, before retracting the
applicator; after valve 18 is closed, the base may
continue to be rotated if it is desired to
smoothen the applied sealant as edge 25 of the
discharge orifice wipes the threads.

With the arrangement and operation as
aforesaid, point of tangency 23 between side wall
22 and threads T traces a circular path 26 about
axis 12 of the base which is eccentric relative to
a circle 27 which is defined by the radial extent
of side wall 22 from axis 16 of the applicator.
Thus, it can be seen from the schematic-
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illustration of Figure 4 that a single point of
tangency 23 is defined by the offsetting
relationship of axes 12 and 16 so that force F is
induced at only this point for effecting the
pressing of discharged/sealant in place without
binding or interference between wall 22 and the
threads which could otherwise occur if circles 26
and 27 were concentric.

Figures 1 and 4-illustrate pilot 13 as having
its central axis lying between axes 12 and 16 so
as to define an eccentric circle 28 relative to 26
and 27. Such is for the purpose of illustration
since the pilot, depending on its diameter, can
lie with its axis 14 aligned with axis 16, between
axes 12 and 16, or to the left of axis 12 ( when
viewing Figs. 1 and 4). However, the pilot
diameter cannot be smaller than circle 27.

Thus, in order to accommodate internally
threaded elements of sizes larger than that shown
in the drawings relative to the size of the
illustrated applicator, a base 11 having an
appropriately sized pilot will be selected and
mounted in place prior to the coating operation.
It can be therefore seen that, for pilot diameters
larger than circle 27, point 23 of tangency will
be maintained for the same relatively sized
applicator with a force F induced for the purpose
and in the manner aforedescribed.

For the coating of internally threaded
elements which are non-ferromagnetic, the base may
be formed as a chuck 29 for snugly embracing
element E, shown in Figure 5. Thus, pilot 13 is
eliminated, although axes 12 and 16 are offset for
inducing a side load force F at a point of
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tangency 23 similarly as described with reference
to Figures 1 to 4. And, rather than a pilot, the
chuck jaws holding element E vary in size for
different chucks to accommodate differently sized
elements to be coated. |

From the foregoing, it can be seen that a
simple and economical yet highly effective
technique has been developed for the coating of
internal threads-of.an element by pressing sealant
firmly into the thread roots as a side force is
induced at a point of tangency with the discharge

‘orifice of an applicator, during rotation of that

point of.tangéncy eccentrically relative to the
rotational axis of the base. The outer wall of
the applicator through Which the discharge orifice
opens is smooth so as to avoid any undue buildup
of sealant during repeated sealant applications.
Also, this smooth exterior can accommodate =
differently sized internal threads of elements to
be coated, without having to substitute ' |
applicators as required by the prior art. Another
advantage in the use of an applicator of.the |

present type is that it better accomquatesAthe

preferred type of sealant which is in the'form of
an anaerobic adhesive enclosed with a mass of tiny
crushable capsules_in a viscous liquid carrier.
With the provision of a'smboth—walled applicator
according to the invention, it is less likely that
these capsules will prematurely crush-during

~sealant discharge, rather than at the time the

mating threaded element engages the coated
threads. At such time, the capSules are crushed
to release the adhesive after which it is able to .

cure in the absence of air.
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WHAT IS CLAIMED IS:

1. A device for applying a sealant to the threads
of an element having a circular threaded opening,
characterized by a hollow sealant applicator (15)
having a central axis and a sealant discharge orifice
(21) lying at a predetermined radial distance from
said axis, a rotatable base (11) for holding the
element and poéitioning same with its threads adjacent
said orifice and for.rotating the element about a
central axis of the base lying parallel to and offset
from said applicator axis, whereby a side force is
induced in the direction of said discharge orifice
during rotation of said base to effect a forced
discharge of sealant from said orifice into the
threads of the element.

2. The device according to claim 1, characterized
in that said base is of magnetic material and has a
pilot piece on an upper surface thereof for holding
and positioning the element, of ferromagnetic
material, by magnetic attraction or said base

comprises a chuck for holding and positioning said
element.

3. The device according to claim 1 or 2,
characterized in that said base and said applicator
are mounted for relative movement toward and away from
one another along said axes respectively between
operative and inoperative sealant applying positions.

4. The device according to claim 1, 2 or 3,
characterized in that said orifice is elongated in the
direction of said applicator axis for spanning a
plurality of element threads.

5. The device according to claim 1, 2, 3 or 4,
characterized in that said orifice opens into a side
wall of said applicator having a smooth exterior
surface for avoiding any threaded engagement with the
threads of the element.
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6. The device according to claim 5, characterized
in that said orifice opens into a side wall of said
applicator having a smooth outer surface, a side edge
of said orifice defining a doctor blade for
smoothening the sealant applied to the threads.

t7. A process for applying a sealant to the
threads of a female threaded element, characterized by

holding the element on a rotatable base for
rotation therewith; ' | '

.providing a sealant app11cator hav1ng a dlscharge»
or1f1ce opening through a smooth side wall thereof;

positioning said applicator with the central axis
thereof parallel to and offset from the rotatlonal
axis of said base, and with said side wall in contact
engagement with the crests of the threads; -

rotating said base about said rotational axis; and

discharging the sealant through said orifice;
whereby a side force directed toward said orifice is
induced during rotation about said rotational axis for

facilitating the pressing of sealant iﬂto'the thread

roots of the element while any excess sealant is wiped
from the threads by an edge of said side wall.

8. The process according to claim 7,
characterized in that the discherging of sealant spans:
a plurality of the ‘threads for 51mu1taneously applylng‘
sealant thereto. *

9. The process according to claim 7 or 8,
characterized in that the element is magnetlcally'held
on said base. _

10. The process according to claim 7 or 8,
characterized in that said base is formed as a chuck
for holding the element.
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