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paragraph and in the method INDUSTRIES LIMITED, formerly J.A.  set out in
the last preceding paragraph but Crabtree & Co. Limited. a British Company
one, difficulty is encountered when the two of Lincoln Works, Walsall WSI
2DN, West  members are in face-to-face relationship in 5  Midlands do
hereby declare this invention  retaining them in the desired relationship
50 for which we pray that a Patent may be  whilst the members are actually
being se- granted to us and the method by which it is  cured together:
although the retention of to be performed to be particularly described  the
members in a position in which the in and by the following statement:-
apertures are in alignment is relatively easy, 10    This invention is
concerned with improve-  difficulty is particularly encountered in re-  55
ments relating to securing methods. such as  taining the two members in for
example a riveting.                               specific angular
orientation. In the securing together of two generally    According to this
invention there is pro- planar members (which includes the secur-  vided a
method of securing together two 15  ing together of two generally planar
parts of  generally planar members, in which each  60 two members) it is
known practice to  member is provided with an aperture and at provide in
each of the two members a  least one projection disposed adjacent to a
circular aperture. so arranged that when the  first part only of the
periphery of the two members are brought together in a  aperture and
standing proud of one side face 20  desired, face-to-face relationship. the
aper-  of the said member. the projection of each  65 tures are aligned. A
securing device such as  member being so arranged that when the a rivet may
then be inserted through the two  two members are placed in a predetermined
apertures, and "set" to secure the two  relationship with their said side
faces abut- members in said desired relationship.   ting, the projection of
one member extends 25    Alternativelv, the two members mav be  into the
aperture of the other member  70 so secured together by the insertion
through  adjacent to a second part only of the the apertures of a screw
threaded device,  periphery of said aperture. and the projec- such as a nut
and bolt combination.     tion of said other member extends into the
Additionally, it is known to provide one  aperture of said one member
adjacent to a 30  of the members with a projection bounding  second part
only of the periphery of the  75 the aperture thereof, such projection when
aperture of said one member. preventing the two parts are in a desired.
face-to-face  relative face-to-face movement of said two relationship,
extending through and beyond  members from said predetermined relation- the
aperture of the other member, and the  ship. subsequent to which the two
members 35  two members are secured together by upset-  are secured
together. Thus. the projections  80 ting a terminal portion of the
projection.  may co-operate with sides of the apertures involving outward
deformation thereof,  to prevent relative face-to-face movement against the
outer face of the said other  between said two members. member.
If desired. each member may be provided 40    Heretofore in the method set
out in the  with a second projection dispo sed adjacent  85 last preceding
paragraph the aperture and  to a third part only of the periphery of the
projection bounding said aperture are circu-  said aperture and standing
proud of said one lar and cylindrical respectively. being pro-  side face
of the said member. said further vided bv it stamping and/or pressing
opera-  projections being arranged such that when 45  tion. Thus. both in
the method set out in the  the two members are placed in said prede-  90
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2 3 termined relationship, the further projec-  plane of the members. and
the Y  co- tions of said one member extends into the  ordinate is at right
angles to said plane. aperture of the other member adjacent to a    In the
method which is the first embodi- fourth part only of the periphery of said
ment of this invention, the two generally 5   aperture, and the further
projection of said  planar members 6,8 which are to be secured   70 other
member extends into the aperture of  together in a desired face-to-face
relation-               5 said one member adjacent to a fourth part  ship
are each provided, by stamping and 



only of the periphery of the aperture of said  pressing operation, with
generally circular one member.                               apertures
10,12 respectively, together with a 10    If desired, the apertures may be
generally  projection  14,16 respectively of semi-  75 rectangular, the
projections being in the  annular form disposed adjacent to a first
10 form of walls extending at least part way  part (i.e. half) the
periphery and of the along some of the sides of the rectangles.  aperture.
It will of course be appreciated Each wall may stand proud of the surface
that the apertures 10 and 12 are not strictly 15  to an extent sufficient
such that the two  circular, being formed by semi-circles hav-  80 members
when in predetermined relation-  ing radii which differ by the thickness of
the             15 ship may be secured together by "upsetting"
projections, radial abutment surfaces there- internal portions of the walls
by effecting an  by being provided at the dividing line. outward
deformation thereof, to restrain    The two projections 14,16 are so
arranged 20  orthognal separative movement between  on the members 6,8 that
when the two   85 the two members. However, if desired the  members are
brought together in face-to-                 20 walls may each extend into
but not beyond  face relationship in a desired orientation, the aperture, a
fastening device extending  the projection 14 enters the peripheral part
through the two apertures to restrain the  of the aperture 12 not bounded
by the 25  two members against relative orthognal  projection 16, and the
projection 16 enters  90 movement.                                 the
peripheral part of the aperture 10 not              25 This invention also
provides an assembly  bounded by the projection 14. comprising two planar
members secured    Thus, the projection 14 co-operates with together in
face-to-face relationship. each  part of a side face of the apertures 12 of
the 30   member being provided with a through-  member 8, and the
projection 16 of the  95 extending aperture and a projection dis-  member 8
co-operates with part of a side               30 posed adjacent to a part
only of the  face of the aperture 10 of the member 6. to periphery of the
aperture. each projection  prevent, relative face-to-face movement be-
extending through part of the aperture of  tween the two members, in
particular in 35  the other member, and the two projections  directions
along the Z-Z axis. and in one  100 being effective to restrain relative
face-to-  direction along the X-X axis. relative face-      35 face
movement of the two members.         to-face movement in the other
direction There will now be given detailed descrip-  extending along the.
X-X axis being pre- tions, to be read with reference to the  vented by
co-operative engagement be- 40   accompanying drawings of three methods of
tween the end faces of the two projections, 105 securing together two
generally planar  with the radial abutment surfaces of the
40 members which are preferred embodiments  apertures. Such co-operative
engagement of this invention. the assemblies of members  also prevents
face-to-face movement be- then so secured together also being illustra-
tween the two members in the form  of 45  tive of certain aspects of this
invention.   relative rotational movement about the Y - 110 In the
accompanying drawings:-          Y axis (see Figures 3).
45 Figures I to 6 show stages in the method    The two projections 14.16
each stands of securing together two generally planar  proud of the inner
faces 7.9 of the two members which is the first embodiment of  members an
extent such that when the two 50  this invention:
members are in said desired face-to-face  115 Figures 7 to 12 shows stages
in the method  relationship. a terminal part 14' of the        50 of
securing together two generally planar  projection 14 projects beyond the
outer face members which is the second embodiment  of the member 8. and a
terminal part 16' of of this invention:                        the
projection 16 projects beyond the outer 55     Figure 13 is a view,
corresponding to  face of the member 6 (see Figure 3). 120 Figures 6 and 12
of an assembly comprising  Relative linear separative movement of the
55 two planar members secured together by the  two members in the direction
Y-Y is pre-               to method which is the third embodiment of
vented by upsetting the terminal parts 14', this invention: and
16' of the two projections in a generally 60     Figure 14 is a plan view
showing a  outward direction against the outer faces of 125            Fi
modification of the methods shown in Fi-  the two members 6.8 (see Figures
5 and 6).         60 gures I to 13.                              In the
first embodiment. each of the In the mutually perpendicular co-ordinate
planar members 6.8 is provided with one system shown in respect of Figures
3 and 4.  projection only. each projection being semi- 65  the X and Z
co-ordinates arc parallel to the  annular. However. in the method which is
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3 the second embodiment of this invention (in  face relationship with each
other are pro- which like numerals, but with the suffix a  vided, by
stamping and pressing operations, have been used to identify like parts)
the  with generally rectangular apertures l0c. member 6 is provided with
two projections  12c respectively, togdther with projections 5   14a. 14a,
each of which being in the form of  14c, 16c respectively disposed adjacent
to  70 



a part of an annular switch subtends an  two sides of the rectangular
apertures l0c, angle of [err], as is the member 8a. The two   12c.
projections on each member bound diamet-    WHAT WE CLAIM  IS:- rically
opposite 'parts of their associated    1. A method of securing together two
10  aperture, and when the two members are  generally planar members. in
which each   75 brought together in the desired face-to-face  member is
provided with an aperture and at relationship, the four projections
interlap  least one projection disposed adjacent to a with one another.
first part only of the periphery of the 80                   The advantage
of the second embodiment  aperture and standing proud of one side face 15
is that, when terminal parts of the four  of said member. the projection of
each   80 projections are deformed outwardly to se-  member being so
arranged that when the cure the two parts in the desired face-to-face  two
members are placed in a predetermined relationship  against relative
orthogonal  relationship with their said side faces abut- 85
movement in the direction Y-Y. a more  ting, the projection of one member
extends 20  uniformed distribution of securing forces  into the aperture of
the other member,  85 around the two co-axial apertures 10a. 12a,  adjacent
to a second part only of the is provided.
periphery of said aperture, and the projec- In the third embodiment. in
which like  tion of said other member extends into the 90
numerals with the suffix b have been used to  aperture of said one member
adjacent to a 25  identify like parts. the two projections 14b.  second
part only of the periphery of the   90 16b do not stand proud of the
surface 7a, 9a  aperture of said one member, preventing of their associated
member to an extent  relative face-to-face movement of said two sufficient
such that the two members when  members from said predetermined relation-
95                in said desired relationship. terminal parts  ship.
subsequent to which the two members 30  of said projections extend beyond
the outer  are secured together.                      95 face of the two
members. Thus. a terminal    2. A  method according to claim  1 part 14b.
of the projection  14b. extend' wherein the projections co-operate with
generally flush with the outer face of the  sides of the apertures to
prevent relative 100                member 8b. and a terminal part 16b. of
the  face-to-face movement between said two 35   projection 16b. extends
generally flush with  members.                                100 the outer
face of the member 6b.             3. A  method  according to claim  2 In
the third embodiment. a securing  wherein the projections also co-operate
with device in the form of a rivet 20 is inserted  radial abutment surfaces
of the apertures, to 105               through the aligned parts of the
apertures  prevent relative face-to-face movement be- 40   l0b. 12b. which
are not occupied respectful-  tween said two members.                  105
ly by the projections 16b, 14b, a head 22 of    4. A method according to
any one of the tile rivet seating against the outer face of the  preceding
claims wherein the apertures are member 6b. find a shank 24 of the rivet
generally circular. and the abutments are in being set against the outer
face of the  the form of walls of part-annular plan view. 45   member 8b.
In this manner the two mem-    5. A method according to any one of the  110
bers are secured together against relative  preceding claims wherein each
member is orthognal movement in the direction Y-Y   provided with a further
projection disposed by the rivet 20, and against relative move-  adjacent
to a third part only of the periphery ice  115              ment in other
directions both bv the friction-  of the aperture, said further projections
the             5(   al engagement caused by the clamping force  being
arranged such that when tile two  115 exerted on the two members by the
rivet.  members are placed in said predetermined of                  and by
abutment of the end faces of the two  relationship. the projection of one
member projections.                                extends into the
aperture of the other It will however be appreciated that the  member
adjacent to a fourth part only of the the             55  two members mav
similarly be clamped  periphery of said aperture. and the proiec-  120
together by the use of a screw threaded  tion of said other member extends
into the device. such as a nut and bolt. Although as  aperture of said one
member adjacent to a hereinbefore described and illustrated in  fourth part
only of the periphery of the Figures 1 to 13, the planar members are
aperture of said one member. afforded with generally circular apertures. if
6. A method according to any one of 125 the                desired the
apertures may be of other  claims 1.2 and 3 wherein the apertures are one
shapes.                                    generally rectangular. and the
projections Thus. as illustrated in Figure 14. two  are in the form of
walls extending at least generally planar members 6c, 8c which are  part
way along some of the sides of the to to be secured together in a desired
face to  rectangles.                                130    3
1 584 088                                 3 the second embodiment of this
invention (in  face relationship with each other are pro- which like
numerals, but with the suffix a  vided, by stamping and pressing
operations, have been used to identify like parts) the  with generally
rectangular apertures l0c, member 6 is provided with two projections  12c
respectively. together with projections 



5   14a, 14a. each of which being in the form of  14c. 16c respectively
disposed adjacent to  70 a part of an annular switch subtends an  two sides
of the rectangular apertures 10c, angle of [err], as is the member 8a. The
two   12c. projections on each member bound diamet-    WHAT WE CLAIM  IS:-
rically opposite'parts of their associated     1. A method of securing
together two 10  aperture. and when the two members are  generally planar
members, in which each   75 brought together in the desired face-to-face
member is provided with an aperture and at relationship, the four
projections interlap  least one projection disposed adjacent to a with one
another.                          first part only of the periphery of the
The advantage of the second embodiment  aperture and standing proud of one
side face 15  is that, when tcrmitial parts of the four  of said member.
the projection of each   80 projections arc deformied outwardly to sc-
member being so arranged that when the cure the two parts in the desired
face-to-face  two members are placed in a predetermined relationship
against relative orthogonal  relationship with their said side faces abut-
85                  movement in the direction Y-Y. a more  ting, the
projection of one member extends 20  uniformed distribution of securing
forces  into the aperture of the other member,  85 around the two co-axial
apertures 10a, 12a.  adjacent to a second part 'only of the is provided.
periphery of said aperture, and the projec- In the third embodiment, in
which like  tion of said other member extends into the numerals with the
suffix b have been used to  aperture of said one member adjacent to a 25
identify like parts. the two projections 14b.  second part only of the
periphery of the   90 16b do not stand proud of the surface 7a, 9a
aperture of said one member, preventing of their associated member to an
extent  relative face-to-face movement of said two sufficient such that the
two members when  members from said predetermined relation- 95
in said desired relationship, terminal parts  ship. subsequent to which the
two members 30  of said projections extend beyond the outer  are secured
together.                      95 face of the two members. Thus, a terminal
2.  A  method  according to claim  I part 14b, of the projection  14b.
extend' wherein the projections co-operate with generally flush with the
outer face of the  sides of the apertures to prevent relative member 8b,
and a terminal part 16b. of the  face-to-face movement between said two 35
projection 16b, extends generally flush with   members.
100 the outer face of the member 6b.             3. A  method according to
claim  2 In the third embodiment. a securing  wherein the projections also
co-operate with device in the form of a rivet 20 is inserted  radial
abutment surfaces of the apertures. to 105               through the
aligned parts of the apertures  prevent relative face-to-face movement be-
40      10b, 12b, which are not occupied respectful-  tween said two
members.               105 1y  by the projections 16b, 14b, a head 22 of
4. A method according to any one of the tile rivet seating against the
outer face of the  preceding claims wherein the apertures arc member 6b,
aind a shank 24 of the rivet  generally circular. and the abutments are in
being set against the outer face of the  the form of walls of part-annular
plan view. 45   member 8b. In this manner the two mem-    5. A method
according to any one of the  110 bers are secured together against relative
preceding claims wherein each member is orthognal movement in the direction
Y-Y   provided with a further projection disposed by the rivet 20. and
against relative move-  adjacent to a third part only of the periphery .ice
115             ment in other directions both bv the friction-  of the
aperture. said further projections the             50   al engagement
caused by the clamping force  being arranged such that when the two  115
exerted on the two members bv the rivet.  members are placed in said
predetermined and by abutment of the end faces of the two  relationship.
the projection of one member projections.
extends into the aperture of the other 120                    It will
however be appreciated that the  member adjacent to a fourth part only
of.the the             55  two members may similarly be clamped   periphery
of said aperture, and the projec-  120 together by the use of a screw
threaded  tion of said other member extends into the 14'
device, such as a nut and bolt. Although as  aperture of said one member
adjacent to a hereinbefore described and illustrated in  fourth part only
of the periphery of the Figures 1 to 13. the planar members are  aperture
of said one member. afforded with generally circular apertures. if   6.  A
method according to any one of  125 the                 desired the
apertures may be of other  claims 1.2 and 3 wherein the apertures are
shapes.                                     generally rectangular, and the
projections Thus. as illustrated in Figure 14. two  are in the form of
walls extending at least ich is  130           generally planar members 6c,
Sc which are  part way along some of the sides of the to be secured
together in a desired lace to  rectangles.
130    4                                          1 584 088
4 7.  A method accordng to any one of the     16. An assembly according to
any one of preceding claims wherein each projection is  claims 10 to 14
wherein the two apertures in the form of a shallow wall which stands  are
generally rectangular, and the projec- 



proud of the surface of the member on  tions are in the form of walls
extending at 5   which it is provided.                       least part way
along some of the sides of 70 8. A  method  according to  claim  7
rectangles. wherein each such wall stands proud of the    17. A method of
securing together two surface an extent sufficient such that the two
generally planar members, when carried out members when in said
predetermined re-  substantially as hereinbefore described and 10
lationship may be secured together by up-  with reference, (a) to figures I
to 6: (b) to  75 setting terminal portions of the walls by  figures 7 to
12: or (c) figures 13 of the effecting an outward deformation thereof,
accompanying drawings. to restrain orthognal separative movement    18. An
assembly comprising two planar between the two members.
members, constructed and arranged sub- 15     9.  A  method  according  to
claim  7  stantially as hereinbefore described with  80 wherein when the
two members are brought  reference (a) to figures I to 6; (b) to figures
into said predetermined face-to-face re-  7 to 12; or (c) figures 13 of the
accompany- lationship, each projection extends into but  ing drawings. not
beyond the aperture of the other mem- 20   ber, portions of each of the two
apertures      FORRESTER KETLEY & CO..,                85 not occupied by
the projection of the other         Chartered Patent Agents. member are in
alignment, and the two                     Rutland House. members are
secured  together against                  148 Edmund Street. orthognal
separative movement by a sepa-              Birmingham  B3 2LD. 25  rate
fastening device inserted through the                 - and also at-
90 said apertures.                                         Forrester House.
10. An assembly comprising two planar             52 Bounds Green Road,
members secured together in face-to-face               London, N1l 2EY.
relationship. each member being provided           Scottish Provident
Building. 30  with a through-extending aperture and a               29 St.
Vincent Place.             95 projection disposed adjacent to a part only
Glasgow, Gl 2DT. of the periphery of the aperture. each             Agents
for the Applicants. projection extending through part of the Printed for
Her Majesty's Stationery Office. aperture of the other member. and the two
by Croydon Printing Company Limited, croydon, Surrey, 1980. 35
projections being effective to restrain rela-   Published by The Patent
Office, 25 Southampton Buildings. tive face-to-face movement of the two
mem-      London, WC2A IAY, from which copies may be obtained. bers. 11. An
assembly according to claim 10 wherein each projection is in the form of a
40   shallow wall. 12. An assembly according to claim  11 wherein each
projection cxtends through and beyond the aperture of the other member, and
a terminal portion  of each 45   projection is outwardly deformed whereby
relative orthognal movement between the two members is restrained. 13. An
assembly according to claim  II wherein each projection extends into but 50
not beyond the aperture of the other mem- ber. a fastening device extending
through the two apertures to restrain the two mem- bers against relative
orthognal movement. 14. An assembly according to any one of 55   claims 10
to 13 wherein one of the two members is provided with two or more
projections in the form of shallow walls, said shallow walls when the two
members are moved into their desired face-to-face re- 60  lationship
interlapping with one another. 15. An assembly according to all one of
claims 10 to 14 wherein the two apertures tire generally circular, and the
projections are in the form of walls of part-annular plan 65   view.    


