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(57) Abstract: There is disclosed a wrench (1),
closed end wrench or socket wrench comprising
a rotary head (2) and a double-acting rotary head
mechanism (3) provided with ratchet means (4).
The mechanism is provided with pulling means (5)
comprising a pull cord (6), which are connected to
the rotary head. When the pull cord is pulled, the
rotary head will move in one direction or the other
direction, depending on the setting of a tilting el-
ement (17). Classic wrenching with the wrench,
possibly with the associated ratcheting sounds, re-
mains possible.
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A WRENCH PROVIDED WITH A ROTARY HEAD MECHANISM HAVING
PULLING MEANS

The present invention relates to a wrench comprising
a rotary head and a double-acting rotary head mechanism

provided with ratchet means.

The present invention further relates to a method and
to a double-acting rotary head mechanism suitable for use
in a wrench, socket wrench, ratchet wrench or closed end

wrench set comprising a rotary head.

Such a wrench is known, for example from US
2007/0012141 Al. The wrench that is known therefrom
comprises a double-acting rotary mechanism on the rotary
head. On the one hand, the rotary head of the wrench is
rotated in a known, classic manner by wrench means, to be
referred to below as ratchet wrench means, by pivoting
(usually manually) an elongated handle connected to the
rotary head. On the other hand, a further rotary mechanism
is provided for transmitting a torgue to the rotary head,
which mechanism is based on pivoting the elongated handle

about is longitudinal axis.

A drawback of the known double-acting mechanism is
the relatively complex construction, which usually includes
conical gears, as well as the amount of space that needs to
be available all around for transmitting torque - or, in
other known embodiments, swinging/pivoting force - to the
handle to a sufficient degree. The complex construction of
the known wrench further increases the weight and the cost
price of the wrench; it makes such a tool liable to
malfunction, whilst in addition a wrench having a known T-
shaped end on the handle can only be operated by using two

hands. Furthermore, such a wrench is not easy to use in
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practice, whilst the risk of the wrench undesirably
becoming detached from the sccket, the nut or the head of a
bolt increases when two hands are used, as is necessary,

with all its consequences.

The object of the present invention is to provide a
wrench that has been improved as regards cne or more of the
above points and a method for rotating the rotary head

thereof.

In order to accomplish that cbject, the wrench
according to the invention is characterised in that the
mechanism is provided with pulling means connected to the

rotary head.

The method comprises a similar feature, wherein the
rotary head is rotated by pulling a pull cord of pulling

means connected to a retary head of a wrench.

The advantage of the wrench and the method according
to the invention is inter alia the fact that it is now
possible to quickly make the free turns that nuts or bolts
generally must make before they can actually be tightened
with some force by means of a wrench or, conversely, be
easily loosened by simply pulling a pull cord of the
pulling means.

Hardly any lateral space, if at all, is required for
pulling the pulling means, in particular when said pulling
takes place in a straight line. This isg true all the more
if, as preferred, the pull cord extends in longitudinal
direction through a hellow handle. Moreover, said pulling
at the pulling means can take place by one hand, with the
other hand being available for preventing the rotary head
from slipping off. This makes working with the wrench

according to the invention safer and more efficient.
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In an embodiment which is preferred in practice, the
wrench according to the invention is fitted with a
reversing mechanism gear comprising a first and/or a second
gear to be brought intc engagement with the rotary head
gear, 1f desired, which can be reversed in a simple manner
by tilting. As a result, the pulling means, which may or
may neot be combined with the ratchet, are capable of
rotating the rotary head quickly and effectively in one or

the other direction of rotation upon being pulled.

The wrench, a double-acting rotary mechanism for use
therein, and the resgpective method according to the present
invention will now be explained in more detail with
reference to the figures below, in which like parts are
provided with the same reference numerals. In the drawing:

Figure 1 is an exploded view of a possible embodiment
of a wrench according to the invention;

Figure 2 is a detail view of a double-acting rotary
mechanism used in the wrench of figure 1; and

Figure 3 is a bottom view of rotary mechanism shown

in the detail view of figure 2.

Figure 1 shows a socket wrench, ratchet wrench,
closed end wrench, nut wrench, to be referred to below as
wrench 1, details of which are shown in figures 2 and 3.
The wrench 1 comprises a rotary head 2 having a square head
(in this embodiment), onto which a socket or box key can be
snapped. Generally, such a wrench comprises a rotary head
having a reversible direction of rotation with a
unidirecticnal freewheel. Onto such a head, a socket or
other means for tightening or loosening bolts or nuts is
placed. The wrench 1 further comprises a dcouble-acting
rotary head mechanism 3 yet to be explained in more detail,

which is provided with means 4 which may or may not audibly
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ratchet upon being rotated, but which will be referred to
below as ratchet wrench means 4 in either case. Such means
4 have already been used in common wrenches for manually
and adjustably rotating the rotary head 2 in one direction
or the other. The double-acting rotary head mechanism 3 is
provided with pulling means 5 connected to the rotary head
2.

The pulling means 5 are made up of a wire, cable,
strap, belt, chain which is generally pulled out manually,
called pull cord 6 hereinafter, which is wound con a drawing
pulley 8 of a particular diameter mounted in a housing 7.
The drawing pulley 8 is rotatably mounted on a first shaft
9 via means enabling the pulley 8 to freewheel in one
direction, such as a unidirectional bearing, as a result of
which the pulley 8 will rotate in clockwise direction when
the cord 6 is being pulled, causing a first gear 10 on the
shaft 9 to rotate along therewith. When the cord & is
released, the pulley 8 will freely rotate in anti-clockwise
direction, however, under the influence of an internal
retracting spring (not shown), withcut rotating the gear
10. Retracting means could alsc be realised in the form of
elastic means to be accommodated at some locaticon within
the wrench 1, or use could be made of a so-called clock
spring or an electric spring motor, for example, for
pulling out and/or retracting the cord 6.

The rotary head 2, which is rotatably mounted in the
housing 7, comprises a rotary head gear 11, which may be in
engagement with the first gear 10 driven by the pull cord
6, causing the rotary head to rotate in one direction. When
a wrenching force is manually exerted in classic fashion in
that direction of rotation on a stable handle 12 that is
fixedly connected to the rotary head 2, a first pin 16 ({(yet
to be explained) mounted near the pulley 8, which slips
between the internal surface of the housing 7 and the teeth

of the rotary head gear 11, locks the rotary head 2 against
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rotation, so that the rotary head will rotate along with
the wrench 1 in said one direction. Thus a strong wrenching
force can alsoc be exerted in a known fashion in said one
direction. The first pin 16 has a dual function, as it
either locks the rotary head gear 11 in position or, in
freewheel mode, audibly ratchets over the teeth of the
rotary head gear 11 under spring pressure.

The wrench 1 further comprises a seccnd gear 15
mounted on a second shaft 14, which is to mate with the
first gear 10 and the rotary head gear 11. The first gear
10 is not in engagement with the rotary head gear 11 in
that situation. Thus, the rotary head 2 rotates in the
other direction when the pull cord é is being pulled. When
a wrenching force is manually exerted in classic fashion on
the handle 12, a seccnd pin 13 (yet to be explained in more
detail), which comes to be positicned between the inner
gsurface cf the housing 7 and the teeth of the rotary head
gear 11 in that situation, locks the reotary head 2 against
rotation. Thus, a wrenching force can also bhe exerted in
the other direction in a known manner, The second pin 13,
too, has a dual functicon, as it either locks or audibly
ratchets over the teeth of the rotary head gear 11 underx
spring pressure in freewheel wmode.

The first shaft 9 and the second shaft 14 are both
adjustably supported at positions spaced a fixed distance
apart in this casge, on an element, in this embodiment
configured as a plate 17, which is tiltable in position
within the heousing 7. In a first tilted peosition of the
plate 17, the first gear 10 engages the rotary head gear
11, and in a second tilted position the second gear 15
engages the gear 11. The desired direction of rotation of
the rotary head 2 is thus adjusted by tilting the plate 17.

The wrench 1 comprises an adjustable eccentric
mechanism 18 connected to the tiltable plate 17 for

influencing the direction in which the rctary head 2 is
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rotatable. The illustrated mechanism 18 is in this case
built up of an adjusting shaft 19, on which a rotatable
eccentric cam 20 is mounted, which slips inte an opening 21
of the plate 17 and which determines the tilted position of
the plate 17 upon rotation, usually manually, of the
adjusting shaft 19.

The wrench 1 further comprises a ratchet/locking
mechanism which is connected to the eccentric mechanism 18
under spring tension of a spring 22, and which is
automatically adjusted therewith as regards its possible
position within the housing 7. The mechanism is provided
with the two aforesaid spring-lcaded ratchet/locking pins
13 and 16 provided on either side of the rotary head gear
11 on a movable plate 23 disposed loose within the housing
7. Depending on the one tilted position of the plate 17
adjusted by means of the adjusting shaft 19, the pin 13 may
for example ratchet over the teeth of the rotary had gear
11 when the pull cord 6 is pulled, in which case the head 2
will rotate in one directicn, or the pin 16 comes to be
positioned between the teeth of the rotary head gear 11 and
the housing 7, having a locking effect when a wrenching
force is manually exerted in one direction, but the pin 13
will ratchet when the handle 12 is moved in the reverse
direction during said wrenching. Conversely, in another
tilted position of the plate 17 the pin 16 will ratchet
over the teeth of the rotary head gear 11 when the pull
cord 6 is pulled, in which case the head 2 will rotate in
the other direction because the second gear 1% has been
engaged, with the pin 16 being positioned between the teeth
of the rotary head gear 11 and the housing 7 and having a
locking effect when a wrenching force is manually exerted
in the cther direction, whilst the pin 16 will ratchet when
the handle 12 is moved in the reverse direction during said
wrenching. In an alternative embodiment, pins might in

principle alsc be positioned between teeth of adjacent
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gears so0 as to realise a locking effect, but in that case
at least cne of said gears will be smaller and will need to
be able to handle comparatively more forces and will thus
need to be stronger.

Preferably, albeit not necessarily, the pull cord 6,
which is under the spring tension of the internal
retracting spring in the drawing pulley 8, extends outside
the housing 7 through an opening 24 extending in
longitudinal direction through the handle 12, which opening
can be closed by means of a pull-knob 25, by means of which
a pulling force can be exerted on the cord 6. In principle
1t is not necessary for the cord 6 to extend through the
handle 12, the cord 6 may also exit the housing 7 sideways.
As the diameter of the drawing pulley 8 increases, the
torque to be exerted therewith, given the selected gear
transmission ratios, will increase as well. The diameter
raticos between the wvarious gears 10, 11, 15 can be selected

according to the desired rotaticnal speeds thereof.
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CLATIMS

1. A wrench comprising a rotary head, and a double-
acting rotary head mechanism provided with ratchet means,
characterised in that said mechanism is provided with

pulling means connected to the rotary head.

2. A wrench according to claim 1, characterisgsed in
that said pulling means comprise a wire, cable, cord,

strap, belt or chain to be pulled cut manually.

3. A wrench according to c¢laim 1 or 2, characterised
in that the wrench comprises a handle that is fixedly

connected to the rotary head.

4. A wrench according te claim 3, characterised in
that the rotary head is rotatably mounted in a housing, and
that the pulling means are at least partially accommodated

within the housing.

5. A wrench according to claim 4, characterised in
that any further part of the pulling means extends through
an opening extending in longitudinal direction thrcocugh the

handle.

6. A wrench according to claim 4 or 5, characterised
in that the pulling means accommodated in the housing are
provided with a drawing pulley to be rotated when the cord

of the pulling means is pulled.

7. A wrench according to claim &, characterised in
that the pulley is mounted on a first shaft by means of a

unidirecticonal bearing.

8. A wrench according to claim 7, characterised in

that said pulley is provided with a retracting spring.
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9. A wrench according to claim 7 or 8, characterised
in that the wrench comprises a first gear mounted on the
first shaft, which is to mate with a gear mounted on the
rotary head, by means of which gear the rotary head can be

rotated in one direction.

10. A wrench according to claim 9, characterised in
that the wrench comprises a second gear mounted on a second
shaft, which is to mate with said first gear and with the
rotary head gear by means of which the rotary head can be

rotated in cone direction.

11. A wrench according to claim 9 or 10,
characteriged in that said first and said second shaft are

mounted on a tiltable plate.

12. A wrench according to claim 11, c¢haracterised in
that the wrench comprises an adjustable eccentric mechanism
connected to said tiltable plate for influencing the

directicon in which the rotary head is to be rotated.

13. A wrench according to claim 12, characterised in
that the wrench comprises an adjustable ratchet/locking
mechanism which is spring loaded connected to said

eccentric mechanism.

14. A wrench according to claim 13, characterised in
that said ratchet/locking mechanism is provided with two
pins mounted on either side of the rotary head gear in the
heousing, which pins can be adjusted by means of said
eccentric mechanism, one of which pins, depending on the
setting of the eccentric mechanism, either ratchets over
teeth of the rotary head gear or locks the rotary head gear
against rotation in one direction or the other direction as

a result of being clamping between the rotary head gear on
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the one hand and the housing on the other hand.

15. A double-acting rotary head mechanism suitable
for uge in a wrench, socket wrench, ratchet wrench or open
5 end wrench set comprising a rotary head, characterised in
that said mechanism is provided with pulling means

connected to the rotary head.

16. A method wherein a rotary head of a wrench is
10 rotated by pulling a pull cord cof pulling means connected

to said rotary head.

17. & method according to claim 16, characterised in
that the rotary head is rotated in clockwisgse or anti-

15 clockwise direction.
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