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69 Structural bearings.
@ A structural bearing (1) comprises a first load-bearing part
or element (2, 3) having a concave surface and a second load- 1 4 5 4a 4b 4
bearing part or element {4) having a portion {4a) with a convex \ \ ) A4 /
surface, the concave surface being in the shape of a segment Fa 0V 4 A= ) ~af
of a circular cylinder and the convex surface also being in the N 1) N R |
shape of a segment of said cylinder, one of said surfaces being 'i I i : ! H
formed by a low-friction polymeric material (6) and the other 52 Si==SRx=)y fm=s\e=xy
said surface being formed by metal, said portion of the second i ’ e \o | / 5a
part being located in the first part so that the concave and con- 7 8 3 6 '8 3 6/ 2 7

vex surfaces are in mutual sliding contact and the second part
can thus rotate relative to the first part about the axis of the cyl-
inder.

The invention enables the disadvantages of known rotary
structural bearings to be avoided. Such known bearings are ex-
pensive to manufacture because of the required machining out
of a concavity inthe base part and the need to make a ptfe lining
to close tolerances by accurate machining out of the lining from
a block of ptfe, which is expensive.
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Structural Bearings

FIELD OF THE INVENTION
The present invention relates to structural"bearihgs.' In particular
the invention relates to structural bearings comprising a lower
load-bearing base part and an upper load-bearing part rotatable
about a horizontal axis relative to the lower part so that a struc-
tural member supported by the bearing can also rotate about the
horizontal axis.

BACKGROUND OF THE INVENTION

Known structural bearings comprise a forged steel base part £from
which a concavity is machined out. The concavity is in the shape
of the surface of part of a first sphere and is lined with a layer
of polytetrafluorethylene (ptfe), the upper surface of the ptfe
being also concave and in the shape of part of the surface of
a second, slightly smaller sphere. The béaring also comprises
an upper part having a portion having a convex surface of smooth
metal, such as stainless steel, which fits into the concavity
of the first base part. The surface of this portion is in the
shape of the surface of the aforementioned second sphere and thus
the portion is a close fit against the ptfe lining of the concavity
of the base portion and, by sliding of the convex surface of the
upper . part on the ptfe 1lining of the base part, the upper part
can rotate, within limits, about any horizontal axis passing through
the centre of the second sphere. The upper part .of the bearing
is intended to support a structural member which can consequently
rotate, together with the upper part, about any hofiZontal axis
passing through the centre of the second sphere. '

The known bearings described above ar'e> expensive to manufacture
because’ of the required machining out of the concavity in the

30 base ]giart and the need to make the ptfe lining to close tolerances

by acc;'uratj_fé méchining of the lining from a block of ptfe, which
is itself expensive.

The present invention is based partly on the realization of the
fact, which we believe has not hitherto been appreciated, that
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in the known bearings described above, the upper part and any
structural member supported thereby, can rotate about a vertical
axis but such rotation is, at least in most applicat;ions of the
bearings, not required.

DESCRIPTION OF THE INVENTION

In accordance with the invention, there is provided a structural
bearing comprising a first load -bearing part or element having
a concave surface and a second load-bearing part having a portion
with a convex surface, the concave surface being in the shape
of a segment of a cylinder and the convex surface also being in
the shape of a segment of said cylinder, one said surfaces being
formed by a Ilow-friction polymeric material, such as ptfe, and
the other said surface being formed by metal, such as stainless
steel, said portion of the second part being located in the first
part so that the concave and convex surfaces are in sliding contact
one with the other and the second part can thus "rotate relative
to the first part, at least within limits, about the axis of said
cylinder.

Conveniently the concave surface is formed by low friction polymeric
material and the convex surface is formed by metal. ‘

The surface of low-friction polymeric material may be provided
by a sheet of the low-friction polymeric material adhered to a
portion of one of said parts. E.g. the sheet may be adhered to
a surface of a metal portion of the first part, the surface having
the shape of a segment of a cylinder. It will thus be appreciated
that the low-friction polymeric surface may be provided without
expensive machining of the polymeric material and wastage of the
polymeric material, which is itself expensive.

Moreover machining of either part to provide surfaces in the shape
of surfaces of cylinders is relatively inexpensive as compared
with machining to provide surfaces in the shapes of parts of surfaces
of spheres.
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The bearing according  to the invention preferably comprises means
to prevent or restrict relative horizontal movement of the first
and second parts in a direction parallel to the axis of rotation
i.e. the axis of the cyl’inder referred to. '

The bearing according to thé invention ‘mayk further comprise a
further load-bearing member which has a plane slide surface slidingly
engaged with a plane slide surface of one of said first and second
parts, This enables the bearing to accommodate horizontal trans-—
lational movement as well as rotational movement about a horizontal
axis of the structural member supported by the bearing.

BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings:

Figure 1 is a side view of a first structural bearing according
to the invention;

Figure 2 is a plan view of the first bearing;
Figure 3 is an end view of the first bearing;

Figures 4A, B and C are respectively an end view, a plan view
and a front view of an insert member for the first bearing;

Figures 5A, B and C are respectively an inverted plan view, a
front view and an end view of a rotary member for the first bearing;

Figures 6A, B and C are r_espectively a lengthWise section view,
a plan view and an end view of a base member for the first bearing;

Figure 7 1is a perspective view of a second structural bearing
according to the invention; '

Figures 8A, B and C are respectively a front view, a plan view
and an end view of an upper member for the first or second bearing;

Figure 9 is a plan view of a third bearing according to the invention;

Figure 10 is a section of the third bearing taken along the 1line
indicated in Figure 9;
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Figure 11 is an end view of the third bearing;

Figures 12A B and C are respectively a front view, a plan view
and an end view of a slide member for the second or third bearing;

Figures 13A, B and C are respectively a lengthwise sectional view,
a plan view and an end view of an upper member for the third bearing;

Figure 14 is a plan view of a fourth bearing according to the
invention;

Figure 15 is a lengthwise section of the fourth bearing, along
a line indicated by arrows in Figure 14;

Figure 16 is a transverse section of the fourth bearing, along
a line indicated by arrows in Figure 15.

Figures 17A, B and C are respectively a plan view a front view
and an end view of an upper member for the fourth bearing; and

Figures 18A, B and C are respectively a plan view, a front view
and an end view of a slide member for the fourth bearing.

Referring to Figures 1 to 3, the first bearing 1 comprises a base
member 2, insert members 3, rotary members 4 and an upper member
5-

The base member 2 (Figure 6A, B and C) is formed with a pair of
rectangular recesses 2' in which the insert members (Figures 4A,
B and C) are located. The upper surface of each member 3 is in
the shape of a segment of a circular cylinder and a sheet of ptfe
6 is adhered thereto, The upper surface of the ptfe sheet thus
is in the shape of a segment of a second circular cylinder of
slightly smaller radius than the first-mentioned cylinder.

Each rotary member 4 (Figure 5A, B and C) has a portion 4a, the
lower surface of which is of stainless steel, is smooth and is
in the shape of a segment of the aforementioned second cylinder.

Each rotary member 4 has its portion 4a located in a corresponding
one of the recess members 3 so that its lower surface can slide
on the ptfe layer 6.
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Each rotary member 4 also has a pair of integral spigots 4b located
in corresponding recesses 5' in the underside of the upper member

5.

The upper member 5 (Figures 8A,B and C) is in the form of a plate
with depending end portions 5a disposed at either end bf the base
member 2,

Conveniently the base member 2 and rotary members 4 are made entirely
of stainless steel in order to provide the aforementioned stainless
steel surfaces. Alternatively these members could be made from
mild steel with stainless steel iayers or coatings ét the appropriate

positions to provide the stainless steel surfaces.

In use of the first bearing 1, the base member 2 is disposed on
a supporting structural part énd a supported structural part is
disposed on the upper member 5. The load of the supported paft
is thus transferred through the upper member 5, the rotary member
4, the insert member 3 and the base member 2 to the supporting

part.

The supported part may rotate about a horizontal axis parallel
to the lengthwise direction of the bearing. When this occurs
the rotary parts 4 rotate together with the upper member 5 and
the supported part, the lower stainless steei surfaces of the

parts 4 sliding on the ptfe layer 6.

It will be appreciated. that the bearing provides “neither for
rotational movement of the supported part about a horizontal axis
transverse to the 1lengthwise direction of the bearing nor fbr

-

rotational movement of the supported part about a vertical axis.
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Horizontal translational movement of the upper member 5 in the
lengthwise direction of the bearing is prevented by engagement
of the inner faces of the depending end portions 5a of the upper
member 5 with the end faces of the base member 2 and by engagement
of the end faces of the rotary members 4 with the end faces of
the recesses formed in the base member 2. To facilitate relative
sliding movement of the engaging end faces when the rotary members
4 rotate, the end faces of the base member 2 are of smooth surfaced
stainless steel and the inner faces of the depending end portions
5a are provided with a layer of ptfe 7 adhered to the depending
portions. Similarly the end faces of the rotary members 4 are
of smooth-surfaced stainless steel and the end faces of the recesses
in the base member 2 are provided with a layer 8 of ptfe adhered
thereto.

Horizontal translational movement in a direction transverse to
the length of the bearing is effectively prevented by the supported
load pressing the rotary members 4 down into the recesses in the
insert members 3.

Referring to Fiqure 7, the second structural bearing comprises
a base member 2, insert members 3, rotary members 4 and a member
5 constructed and arranged in like manner to the corresponding
members in the first bearing.

The bearing further comprises a slide member 20 disposed on the
member 5. .

The member 20 has a shallow recess 20' (Figures 12A, B and C)
on its underside in which is fixed a sheet of ptfe. Similarly
the member 5 has a shallow recess on its upperside in which is
fixed a smooth surfaced stainless steel sheet. The member 20
can accordingly slide horizontally on the member 5 in both the
lengthwise direction of the bearing and transverse to the lengthwise
direction of the bearmg

Iﬁ use of the bearing the supported part is disposed on the member
20. The supported part can thus not only rotate as described
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above with reference to the first bearing but can, together with
the member 20, undergo horizontal translational movement - in any
direction, such as indicated by arrows in Figure 7.

Referring to Figures 9 to 11, the third bearing is constructed
and arranged in 1like manner to the second bearing except that
the member 5 (Figures 13A, B and C) has no depending end portions.

Since the slide member 20 absorbs horizontal translation movement
in all directions of the supported part, there is substantially
no force applied to the member 5 and the rotary members 4 in the
lengthwise direction of the bearing and hence no need to provide
depending end portions on the member 5 to resist such force.

As can be seen in particular from Figures 10 and 13A, B and C,
the member 5 has a shallow recess 5'' in the upper surface in
which is fixed a ptfe sheet 30. The member 20 haé a shallow recess
20' in the lower surface in which is fixed a stainless steel sheet
31. The ptfe sheet 30 and the stainless steel sheet 31 thus provide
the sliding contact between the members 4 and 20.

The ptfe sheet 30 and stainless steel sheet 31 may be reversed
in position if desired as indicated by the reference numerals
in brackets in Figure 10.

Referring to Figures 14 to 16, the fourth bearing is generally
similar in construction to the secured bearing except as described
below.

The member 5 (Figures 177, B and C) is formed with three elongate
upstanding spigots 40 and the slide member 20 (Figures 18A, B
and C) is formed with three elongate slots 41 opening to its lower

surface, the spigots being located in the slots and the slots

being longer than the spigots. Because of the presence of the
spigots 40 it is necessary to divide the recesses accommodating
the ptfe and stainless steel 1layers 30 and 31 into a plurality
of smaller recesses and similarly to divide the ptfe and stainless
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steel sheets into a plurality of smaller sheets to fit into the
recesses.

The sides of the spigots 40 are faced with sheets of ptfe and
the sides of the slots 41 are formed of smooth-surfaced stainless
steel or, alternatively the sides of the spigots 40 are formed
of smooth-surfaced stainless steel and the sides of the slots
are faced with sheets of ptfe. Accordingly the sides of the spigots
40 are slidable on the sides of the slots 41. Such sliding movement
is limited by the ends of the spigots 40 engaging the ends of
the slots 41.

In use of the bearing the slide member 20, together with the supported
part, can accordingly undergo horizontal translational movement
in the transverse direction of the bearing within a range limited
by the ends of the spigots 40 engaging the ends of the slots 41.

Horizontal translational movement of the slide member 20 and

the supported part is prevented by the sides of the spigots 40
engaging the sides of the slots 41 and by the depending end portions
5a of the member:5 engaging the ends of the base member 2.

In the bearings described above, it would be possible to reverse
the ptfe and stainless steel surfaces i.e. to provide stainless
steel surfaces where ptfe surfaces are referred to above and to
provide ptfe surfaces where stainless steel surfaces are referred
to above. 1In any event the ptfe surfaces are conveniently provided
by ptfe sheets or layers adhered to the members and the stainless
steel surfaces may be provided by making the appropriate members
of stainless steel or by providing said members with stainless
steel coatings or layers at the appropriate positions.
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CLAIMS
1. A structural bearing comprising a first load-bearing

part or element having a concave surface and a second load-bearing
part or element having a portion with a convex surface, the concave
surface being in the shape of a segment of a circular cylinder
and the convex surface also being in the shape of a segment of
said cylinder, one of said surfaces being formed by a low-friction
polymeric material and the other said surface being formed by
metal, said portion of the second part being located in the first
part so that the concave and convex surfaces are in mutual sliding
contact and the second part can thus rotate relative to the first
part about the axis of the cylinder.

2. A structural bearing according to claim 1, wherein the
concave surface is formed by low friction polymeric material the

convex surface is formed by metal.

3. A structural bearing according to claim 1 or 2, wherein
the surface of the Jlow-friction polymeric material is provided
by a sheet of the low-friction polymeric material adhered to a
portion of one of said parts.

20 4. A bearing according to any preceding claim, further

comprising means to prevent or restrict relative horizontal movement

of the first and second parts in a direction parallel to the axis of

rotation.

5. A bearing according to any preceding claim, comprising

25a further load-bearing member which has a plane slide surface

slidingly engaged with a plane slide surface of one of said first

and second parts.

6. A structural bearing according to any preceding claim,

vwherein the first load-bearing part or element comprises one load-

30bearing member provided with said concave surface and located

in a recess in another load-bearing member.
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7. A structural bearing according to any preceding claim,
wherein the second load-bearing part or element is provided with
spigots located in recesses in a load-bearing member.

8. A structural bearing substantially as described and
referred to herein as the first, second, third or fourth bearing
and shown in the accompanying drawings.



0126633

l"ﬁ’
'y ]
FA|

B

HER ‘f( HE

FIG.1.

N~4b

4

3

L0
w5
\ _
]
[ " s o """ll"ln—ﬂtl.l"
ETS==E=30
S |
_h-‘llu\'l. -
o c— ————
', P
“ T —==-" ™l
e
(Sl K B B}
fr——— === = nj
lw b
| “ [
_ _ll.l it ¥ SS— ¢ t‘
¢ P @ SA——_
jg—————- + |
 pp— L
= s e e
i"'
e = = =)
~
pd

FIG.2.

FI1G.4A.

J

FIG.3.

FIG.4C,

FI1G.4B .



0126633

-
-
=
-

I.._....'_..__.._
|
£~
o

~N[Fe=====
n

@

n

>

i N

~<

£~

ra
///////////////




1

0126633
a

5

517

3.6

5l

FIG.8 A.

DT AT T T T T T T ET

L L
El 5|
5
5a

/20

i
1

-
[ |

20

—5
4
FI1G.10.

S5

FIG.11.

\\\\_
7

A

- — —— S— o— — —

N

S

P
(r—— ————— |

Pl e

et S

. — . w—— ——

\%i\

F1G.8B.

20,
FIG.S.

— ey G d—n o~

L L AL AL LS

31(30)

5a

-, e w— o —

fl

- e G o —— -

— e w—— —— — — —

—_—1

a

3
r 4
-+

F1G.8C.

a

5

C

5\_r




0126633

4/6

F1G.13CN 5!

l o
o
8 .
nnw / 1 TS) /
¥ g | e
_l.llllll.Tnlnl— . M.Ill.lltnl..ll._
[ I 1 <
| | —_ a0,
| I o n A =
. o
N \ =
< “ I & 1 < -
O i | . it
- | o 19 N i el
| I tn L 24
| 1 | o 1+ | AN
— F LL -ll-l.lll-l..llln.-
o I | e L.
~N |
/ |
’ |
I |
“ | gTy)
_ _ u /
! _ 1 A=+ -
_ t————= I
b J




0126833

5/6
- 5 4l
[ - f/ e
1 A o == Ab - . A
e R e il e
¥ i ] -
o i TR
| |||| |“| I,.: ||| '}Il i |
ol by hy u'} hy o |
b W |
I i K Iy ptto |
t:ﬂ?:g%:”“ R {0t | v o
' - I'\—5a
-l
FIG.14
31 41 20
30\ /

% NN\ N\
ht:r"““’iﬂ“f"

- —— ppriep—tp—1

FIG.15 2
30 31 20
N A/\
745
k, ,,,,,, //'\2




0126633

6/6
A
M 40, 0, |
| Lo 2 R £ a I
B i |
1-u6 6~ [ ETHS 4p—- )
UL i

FIG.17A.




	bibliography
	description
	claims
	drawings

