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ABSTRACT OF THE DISCLOSURE

A fluid-operated tool for tightening and toosening of threaded
connectors has a turnable engaging unit for engaging a threaded connector
so as to turn the threaded connector and to tighten and loosen the threaded
connector; and driving unit connected with the engaging unit and acting on
the engaging unit so as to turn the engaging unit, the driving unit including
two fluid-operated driving elements connected to the engaging unit and
operated sa that during an initial stage of tightening or & final stage of
loosening of a threaded connector one of the fluid-cperated driving elements
is actuated ana drives the engaging unit, while during a final stage of
tightening or an initial stage of loosening of a threaded connector the other

of the fluid-operated driving elements is operated.
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BACKGROUND OF THE INVENTION

The present invention relates to fluid-operated tools, such as

for example hydraulic wrenches and the like.

Fluid-operated toals of this type are known in the art. In a
known fluid—operated‘tool an engaging means engage a threaded connector
to be tightened or loosened and turn the threaded connector
correspondingly, while a driving means is connected with the engaging
means so as lol apply the driving force and to turn the engaging means
correspondingly. In the known fluid-operated means, the driving means
usually include a fluid-operated cylinder-piston unit. It is weil known that
during tightening of a threaded connecter it is firsf of all necessary to turn the
threaded connector ar to run it down into an object over a long stroke, and
then at a final stage to apply a greater torque over a short stroke to provide
the tightening itself. During loosening of ihe threaded connector the
situation is reversed, in particular it is first necessary to apply‘a substantial
torque to loosen a threaded connector and then to run the threaded
connector off the object over a long stroke. In the known fluid-operated tool
the tightening and loosening of the threaded connector performed with the

same fluid-operated driving means is carried out with the same speed
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through both stages of the process. However, as explained hereinabove,
the first stage of the tightening does not require a great torque but instead
requires a longer run connected with a longer time, while the further stage
of the tightening requires a greater torque and a shorter run. Usually, the
tools are designed so as to provide the slow and high-torque tightening, and
therefore the stages of running-down and running-off are very slow and take

a long time.




SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide

a fluid-operated tool which avoids the disadvantages of the prior art.

In keeping with these objects and with athers which will
become apparent hereinafter, one feature of present invention resides,
briefly stated, in a fluid-operated tool for tightening and [cosening of
threaded connectars, which comprises turnable engaging means for
engaging a threaded connactor so as to turn the threaded connector and to
tighten and looéen the threaded connector; and driving means connected
with the engaging means and acting on the engaging means so as to turn
the engaging means, the driving means including two fiuid-operated driving
elements connected to the engaging means and operated so that during an
initial stage of tightening or a final stage of loosening of a threadsd
connector one of the fluid-operated driving elements is actuated and drives
the engaging means, while during a final stage of tightening or an initial
stage of Iooseniﬁg of a threaded conneclor the other of the fluid-operated

driving elements is operated.

When the fluid-operated tool is designed in accordance with

the present invention, then during the initial stage of tightening of 2 threaded
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connectar (running-down) one of the fluid-operated driving elements is
actuated so as to perform a faster stroke with a lower torque, while during a
final stage of the tightening of the threaded connector the second fluid-
operated driving element is also activated to provide a greater torque with

a shorter stroke.

During loosening of a thre:aded connector, the situation is
opposite and the operation of the fluid-operated tool is reversed. During the
initial stage of the loosening of a threaded connector, the other fluid-
operated driving element or both fluid-cperated driving elements are
activated to app.Iy agreater torque over a shorter stroke, and then during the
final stage of loosening the threaded connector (running-off), only one fluid-
operated driving element is activated to provide a lower torque with a faster

stroke.

The nove! features which are considered as characteristic for
the present invention are set forth in particular in the appended claims. The
invention itself, however, both as to its construction and its method of
operation, together with additional objects and advantages thereof, will be
best understood from the following description of specific embodiments when

read in connection with the accompanying drawings.

5.




BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of a fluid-operated tool in accordance

with one embodiment of the present invention;

Figure 2 is a cross-section of the side view of the fluid-

5 operated tool of Figure 1;
fane Figure 3 is a side view of a fluid operated tool in accordance
with another embodiment of the present invention; and

Figure 4 is a view showing details of the fluid-operated tool of

0 Figure 3 an an enlarged scale.
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DESCRIPTION OF PREFERRED EMBODIMENTS

Afluid-operated tool in accordance with one embodiment of the
present invention is shown in Figures 1 and 2. The fluid-operated tool has
turnable engaging meaﬁs for engaging and turning a threaded connector,
such as a nut, a bolt, and the like. The engaging means is identified as a
whole with reference numeral 1 and include a ratchet 2 provided with an
inner apening which for example has a hexagonal shape to engage the nut,
the bolt head, etc. The outer periphery of the ratchet 2 has a plurality of

teeth 4, and a turnable pawl 5 engages with the teeth 4.

The fluid-operated tool further has driving means which is
connected with the engaging means to turn the engaging means. The
driving means is identified as a whole with reference numeral 6. The driving
means 6 is formed as 2 fluid-operated driving means and include in
accordance with the present invention two fluid-operated driving elements.
One of the fluid-operated driving elements is formed as a hydraulic motor 7,
while the other of the fluid-operated driving elements is formed as a cylinder-
piston unit 8. Both fluid-operated driving elements 7, 8 are arranged in a
housing 9 portion and adjacent to one another. The fluid-operated driving

elements 7, 8 adjoin ore ancther in the direction perpendicular to an axis of
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the driving means and in a plane extending perpendicular to the axis O of

the engaging means.

The hydraulic motor 7 is connected with the ratchet 2 through
atransmission. The transmission includes a bevel gear 10 connected with
the shaft of the hydraulic motor, another bevel gear 11 engaging with the
beval gear 10, an overrunning coupling including a first coupling half 12
fixedly connected with the bevel gear 11 and a second coupling half 13
fixedly connected with a spur gear 14, and a spur gear 15 which engages
with the spur gear 14 on the cne hand and-with the teeth 4 of the ratchet 2

on the other hand.

The cylinder-piston unit 8 has a cylinder 16 with a piston 17
reciprocating in an inner chamber 18 of the cylinder 16 and provided a with
piston rod 18. A working fluid is supplied ta and withdrawn from the cylinder
16 through passages 20. The opposite end of the piston rod 19 turnablly
engages & pin 21 connecting two drive plates 22 which carry the pawls 5.
Two side plates 23 are located at opposite sides of the drive plates 22 and
form another portion of the hausing. A valve 24 is provided between the

chamber 18 of the cylinder-piston unit 8 and the hydraulic moter 7.
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The fluid-operated tool in accordance with the present

invention operates in the following manner.

When it is necessary to tighten a threaded connector, the
working fiuid is supplied to the driving means 6 and flows through the inner
chamber 18 of the cylinder-piston unit 8 into the hydrautic motor 7 through
the valve. During the initial stage of tightening a threaded connector, for
example a nut, it is just ran down to reach a corresponding object, such as
a flange or the like in which a bolt with the nut is screwed. During this initial
stage there is a little resistance to tightening, and therefore the working fluid
freely flows int;) the hydrautic motor through the cylinder piston unit 8,
activates the hydraulic motor 7, so that through the transmission the ratchet
2 is turned with a high speed at a low torque. The valve 24 is formed so that
it is open when there is a low resistance. When the threaded connector is
ran down, and the tightening itself with a high torque is tc be performed, a
resistance of the threaded connector increases and as a result the valve 24
closes. The full power of the working fluid now acts in the cylinder-pistan
unit 8, the piston 17 reciprocates and its piston rod 19«tyurns the drive plates
22 with the pawls 5 so as to turn the ratchet 2 with a high torgue which is
necessary to portion the tightening of the threaded connecter. The coupling
12, 13 is designed sa.that the teeth of the coupling house 12, 13 slip over

one another during this stage. Thus, during the initial stage of tightening of
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the threaded connector, the ratchet 2 and therefore the threaded connector
is turned with a high speed at a low torque by the hydraulic motor 7, while
during the final stage of tightening of the threaded connector the ratchet 2
and thereby the threaded connector is turned with a high torque by the

cylinder-piston unit 8.

The fiuid operated tool in accordance with another embodiment
of the present invention is shown in Figures 3 and 4. It has similar engaging
means 1 including a ratchet 2 with an inner hexagonal opening 3 and a
plurality of peripheral teeth 4. The driving means &' is however formed
somewhat differéntly. The driving means &' has a first cylinder piston unit 31
which includes a cylinder 32 with a piston 33 reciprocating in a chamber 34
and having a piston rod which engages a pin 35 connecting the driving
plates 40 with one another. The driving means &' further has a cyiinder-
piston unit 36 with a cylinder 37 and a piston 38 reciprocatingly movable in
a chamber 38. The piston 38 is alse provided with a piston rod abutting
against the driving plates 40. A valve 41 is arranged in a passage
communicating the chamber 34 of the first cylinder-piston unit 31 with the
chamber 39 of the second cylinder-piston unit 36. In a normal condition it

is closed but it opens when a resistance exceeds a predetermined lavel.
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The fluid operating tool of Figures 3 and 4 operates in the
following manner. In an initial stage of tightening of a threaded connector
the working fluid is supplied through the passages 42 into the chamber 34
of the first cylinder-piston unit 31, reciprocates the piston 33, and therefore
turns the ratchet 2 and a threadeq connector engaged by the raichet with a
iow torgue and a high speed. When the running down is finished and the
tightening itself starts, a resistance of the threaded connector to the furning
increases and a valve 41 provided between the cylinder-piston units 31, 36
opens so that the working fluid now flows also into the chamber 39 of the
second cylinder-piston unit 36. The piston 38 of the second cylinder-piston
unit 36 reciprcca-tes and applies additional force to the driving plates, so that
now the ratchet 2 is turned with a higher torque required for tightening of the
threaded connector. It is to be understood that loosening of a threaded

connector is performed in a reverse order.

In the tool in accordance with the present invention in addition
to the benefits of having a faster cperation during the initial stage of
tightening and a greater torque during the final stage of tightening, there is
an additional advantage. Since the fluid-operated driving elements 7, 8 and
31, 35 are located adjacent to one anaother in a plane perpendicular to the
axis of the ratchet, the second housing portion 9 of the tool. This

accommodatas the fluid-operated driving means 7, 8, 31, 36 can be kept as
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thin as the first housing portion 42 which accommodates the engaging
means 2, 3, 4, 5 of the tool which allows a better access of the tools in
confined areas. It further eliminates that a wider housing portion rests on a
surface lifting up the engaging point between the threaded connector (a nut)
and the toal's connecting means grabbing nearly a portion of the threaded

connector during operation.

It will be understood that each of the elements described
above, or two or more together, may also find a useful application in other

types of constructions differing from the types described above.

While the invention has been illustrated and described as
embodied in fluid-operated tool, it is not intended to be limitad to the details
shown, since various modifications and structural changes may be made

without departing in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the
gist of the present invention that others can, by applying current knowledge,
readily adapt it for various applications without omitting features that, from
the standpoint of prior art, fairly constitute essential characteristics of the

generic or specific aspects of this invention.
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What is claimed as new and desired to be pretected by Letters

Patent is set forth in the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A fluid-operated tool for tightening and loosening of
threaded connectars, comprising turnable engaging means for engaging a
threaded connector 5o as to turn the threaded connector and o tighten and
loosen the threaded connector; and driving means connected with said
engaging means and acting on said engaging means so as 1o turn said
engaging means, said driving means including two fluid-operated driving
elements coﬁnected to said engaging means and operated so that during an
initial stage of tightening or a final stage of loosening of a threaded
connector ane of'said fluid-operated driving elements is actuated and drives
said engaging means, while during a final stage of tightening or an initial
stage of loosening of a threaded connecicf the other of said fluid-operated

driving elements is operated.

2. A fluid-operated tool as defined in claim 1, and further
comprising means for controlling said fluid-operated driving elements so that
during said initial stage of tightening or said final stage of loosening of the
threaded connector only said one fluid-operated driving element is actuated,
while during said final stage of tightening or said initial stage of loosening of
the threaded connector-only the other of said fluid-operated driving elements

is actuated.
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3. A fluid-operated tool as defined in claim 1; and further
comprising control means formed so that during said initial stage of
tightening or said final stage of loosening of the threaded connestor only
said one fiuid-operated driving element is actuated, while during said final
stage of tightening or said initial stage of loosening of the threaded
connector both said one fluid-operated driving element and said other fluid-

operated driving element are actuated.

4. Afluid-cperated tool as definedin claim 1, wherein said one
fluid-aperated driving element is a hydraulic motor, while said other fluid-

operated driving element is a hydraulic cylinder-piston unit.

5. Afluid-operated tool as defined in claim 1, wherein said one
fluid-operated driving element and said other fluid-operated driving element

are formad as nydraulic cylinder-piston units.
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6. A fluid-operated tool as defined in claim 1: and further
comprising control means for actuating said fluid-operated driving elements,
said control means being formed so that a working fluid is initially supplied
into said one fluid-operated driving element and when a turning resistance
of the threaded connector exceeds a predetermined value, the working fluid

is supplied into said other fluid-operated driving element.

7. 'A fluid-operated tool as defined in claim 6, wherein said
control means includes a valve which is provided between said fluid-
operated driving elements and is normally clesed and which opens when the
turning resistance of the threaded connector exceeds the predetermined

value.

8. A fluid-operated tool as defined in cfaim 1; and further
comprising means for deactivating said one fluid-operated driving elements

when a turning resistance of the threaded connector exceeds a

predetermined value.
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9. A fluid-operated tool as defined in claim 8, wherein said
means for deactivating include an overrunning coupling which connects said
one fluid-operated driving element with said engaging element and which
disconnects said one fluid-operated driving element from said engaging
element when the turning resistance of the threaded connector exceeds the

predetermined value.

DATED THIS 22 DAY OF APRIL 1999

JOHN K JUNKERS
Patent Attorneys for the
Applicant:-

F.B.RICE & CO.
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