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69 Socket tools.

@ The invention relates to a socket tool comprising a socket head (2) the socket walls of which being
made of a hand metal insert (6) by which a much longer tool life is obtainable. The walls of the socket of
said insert (¢) has a profile comprising spaced portions (10) projecting inwardly towards the central axis
of the socket such that the cross-sectional sign of a hexagon inscribed in said socket profile at an
intermediate region axially is no greater than said cross-sectional size at either end of the socket.
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This invention relates to tools for tightening and
releasing nuts and bolts and other threaded parts that
have a polygonal periphery, surfaces of which are
intended to be gripped by such tools.

it is well known to use a spanner comprising an
impact socket head to tighten nuts and bolts, the head
having a socket with a cross-section that fits the poly-
gonal periphery of a bold head or nut. Because the
tool must be able to be slipped on and off the threaded
part easily, it cannot be an exact fit and in practice the
driving force of the tool is transmitted through teh
lateral edges atthe corners of the polygonal periphery
of the threaded part.

To obtain an acceptable service life for the socket
head, it is made of a material harder than the threaded
parts with which it is used. As aresult the pressure the
tool applies at the corners of the polygonal periphery
tends to cause damage to the edges of the threaded
part there. This is particularly undesirable in a man-
ufacturing plant where the slightest sign of damage
may affect the attractiveness of the product. The use
of softer material for the tool to avoid such damage is
precluded by the excessive wear of the tool socket
that would resuit.

To avoid the problem of slippage, special forms of
bolt head and nut body have been proposed. In US 3
908 489 a socket tool is described for a threaded part
that has a generally frusto-conical head or body with
a series of tapered axial grooves at invervals around
its outer periphery. The tool has a complementary
socket, with ribs having slightly less taper than the
grooves. The tool transmits torque to the threaded
part through the engagement of the ribs in the grooves
and the disclosure suggest that the geometry of the
engagement can be so arranged that the torque does
not produce any force component that would lead to
slippage.

Such a solution is of very limited value, however,
because it depends upon a special form of head or
body on the threaded part.

In a socket tool according to the invention, the
walls of the socket have a profile comprising a series
of spaced portions projecting inwardly towards a cent-
ral axis of the socket such that a regular hexagon can
be inscribed within the socket profile in a plain perpen-
dicular to said axis with the sides of the hexagon inter-
mediate its comers touching the projections and with
said comers spaced from the socket profile, the cross-
sectional size of said hexagon in a plane in an inter-
mediate region of the axial length of the socket being
no greater than said cross-sectional size at either end
of the socket.

With this arrangement, it is possible to avoid con-
tact with the comner or edge regions of a standard
hexagonal profile threaded part and the driving press-
ure applied by the socket is better absorbed without
damage to the threaded part.

It may be mentioned here that, in the case of the
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tool of US 3 908 489, the configuration of tapered ribs
of the socket could be arranged to grip a standard
hexagonal profile bolt head or nut body to transmit tor-
que to it. However, the ribs would make contact only
with the peripheral edges of an end face of the non-
tapered head or body and if any substantial torque
were to be transmitted the screwed part would suffer
more damage than in the use of a conventional tool.

In a socket tool according to the present invention
itis possible, moreover, to make the socket walls of a
material such as a hard metal without risk of damage
to the threaded parts, so that a much longer tool life
is obtainable. The hard metal should form at least said
prajecting portions of the socket profile and conve-
niently it is provided as an insert fixed within a bore or
depression in a main body of the socket, e.g. by braz-
ing or shrink fitting.

To facilitate the use of a tool according to the
invention, it is also possible to profile the regions of
engagement of the socket so that they protrude
further towards the centre of the socket at a region
some distance in from the outer face of the socket. In
this way, as the socket begins to be slipped onto the
threaded part, there is initially a slight clearance be-
tween the periphery of the socket and the opposed
faces of the threaded part.

The invention is illustrated by way of example in
the accompanying drawings, which show some of the
specific forms that a socket according to the invention
can be given. In the drawings:

Fig 1 is a side view of a socket head tool accord-

ing to the invention, partially sectioned in a radial

plane;

Fig 2 is a plan view of the socket head of Fig 1

from below, showing the engagement of the

socket with the hexagonal head of a threaded
part;

Fig 3 is a detail radial section illustrating a modi-

fication of the socket head as shown in Fig 1;

Fig 4 to 6 are detail plan views illustrating other

modifications of the socket head as shown in Fig

3.

Figs 1 and 2 illustrate a socket head 2 that can be
of generally conventional form externally. The exter-
nal features will not be described here as they form no
part of the present invention. What is significant, how-
ever, is thatin place of the usual hexagonal recess for-
med in the bottom face of the socket head, the main
body of the illustrated socket has a counterbore 4 in
which a hard metal insert 6 is secured.

As can be seen most clearly from Fig 2, the insert,
which may be brazed or otherwise fixed against rota-
tion, provides a socket of a form fitting the hexagonal
side faces of a threaded part such as the head H of a
bolt, but the hexagonal main sides 8 of the socket are
themselves profiled so that the bolt head is engaged
only in the central regions of its side faces. Each side
of the generally hexagonal socket thus has a gener-
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ally convex form with its central region 10 protruding
towards the centre of the socket, while the junctions
12 between adjacent sides are spaced away from cor-
ners or the bolt head. When the socket head is applied
to the bolt, therefore, it grips the bolt head at the cen-
tres of its side faces and there is no risk of burring or
otherwise damaging the corners of the faces.

Preferably, the main sides of the socket also have
a profile in the axial direction, as in the example illus-
trated in Fig 3. The generally convex profile 14 illus-
trated there indicates that the torque is applied by the
socket head to the bolt head through a portion inter-
mediate the height of the socket sides 8. With the pro-
file Hllustrated in Fig 3, firstly there is some clearance
between the socket head and bolt head as the socket
head is initially brought onto the bolt head and, sec-
ondly, the socket head does not have to be truly axial
to the bolt while torque is being applied. Use of the tool
is thus made easier.

The lateral profiling of the socket sides may take
a variety of forms and illustrations of some alterna-
tives are shown in Figs 4 and 6. In Fig 4, the sloping
facets that form the profruding central region 10 on
each side of the socket in Fig 2 have been replaced
by a central region formed with V-shaped rib 10a. In
Fig 5, the rib 10b is given a generally semi-circular
section. In the case of Fig 6, the sharply angled junc-
tions 12 shown in Fig 2 between the sides of the profile
have been modified to give blended junctions 12a be-
tween adjacent facets. Each of these alternatives may
be used with the longitudinal profile shown in Fig 3
and it will be appreciated that the longitudinal profile
can itself take a number of different forms.

Claims

1. A tool having a socket for engagement with the
periphery of a threaded part to rotate said part,
the walls (8) of the socket having a profile com-
prising a series of spaced portions (10) projecting
inwardly towards a central axis of the socket such
that a regular hexagon can be inscribed within the
socket profile in a plane perpendicular to said axis
with the sides of the hexagon intermediate its cor-
ners touching the projections and with said cor-
ners spaced from the socket profile,
characterized in that the cross-sectional size of
said inscribed hexagon in a plane in an inter-
mediate region of the axial length of the socket is
no greater than said cross-sectional size at either
end of the socket.

2. A tool according to claim 1 wherein at least said
portions of the profiled walls (8) of the socket are
of hard metal.

3. Atool according to claim 2 wherein the hard metal
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is provided in the form of a sleeve-like insert (6)
fixed within a bore or depression (4) in a main
body of the socket.

A tool according to any of claims 1 to 3 wherein
the projecting portions (10) have an axial profile
(14) in which the radial distance from the projec-
tions to the cenfral axis increases towards the
ends of the socket.

A tool according to any one of the preceding
claims wherein the socket is substantially of
hexagon form having said projecting portions (10)
at the middle of each side of said hexagon form.
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