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1
PORTABLE POWER WRENCH

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a portable power wrench,
and more particularly to a power wrench which hy-
draulically tightens the threaded joint of two pipes so
as to improve the efficiency of the wrench for such
tightening work.

2. Description of the Prior Art

Conventional pipe wrenches ure manually operated.
Thus, when pipe joints include comparatively large di-
ameter pipes or are located in relatively inaccessible
spaces, such as near the ceiling of a room, it is difficult
and cumbersome to manipulate the conventional man-
ual wrenches. Accordingly, the pipe connecting work
by means of conventional wrenches is sometimes ineffi-
cient,

Therefore, an object of the present invention is to
mitigate the aforesaid difficulty of the conventional
wrench by providing a hydraulically operable power
wrench of portable type.

SUMMARY OF THE INVENTION

According to the present invention, there is provided
a portable power wrench which uses a hydraulic cylin-
der for threadedly connecting two pipes of compara-
tively large diameters with each other or a pipe with an
elbow or the like. The wrench of the invention com-
prises a first and a second pipe holding means and a hy-
draulic cylinder means. The first holding means in-
cludes a bracket or body, a holding portion formed in-
tegrally with the body, so as to selectively hold a first
pipe member to be joined, and a shaft secured to the
body so as to extend parallel to the longitudinal axis of
the first pipe member. The hydraulic cylinder is slid-
ably carried by said shaft so as to be swingable about
the shaft. The second holding means includes a swing-
able bar having one end pivotally connected to the free
end of a piston rod of the hydraulic cylinder, and a
pipe-holding portion provided at the opposite end of
the swingable bar so as to selectively hold a second pipe
member to be threadedly joined to the first pipe mem-
ber. Said second holding means tightly holds the sec-
ond pipe member when the piston rod of the hydraulic
cylinder is extended from the cylinder, so as to turn the
second pipe member in response to the actuation of the
hydraulic eylinder, but the second holding means slides
on the surface of the second pipe member when the pis-
ton rod reverses or is retracted into the hydraulic cylin-
der. Thus, upon repeated actuations of the hydraulic
cylinder, the first and second pipe members are thread-
edly joined. To cope with the varied spacing between
the first and second holding means, the hydraulic eylin-
der may slide on the shaft of the first holding means.

The first and second pipe members need not always
be straight pipes. For instance, onc of them can be an
elbow connector.

With the power wrench of the aforesaid construction,
the efficiency of the pipe connecting work can be
greatly improved. Especially, when the work is to be
carried out in a limited space. the operator can be re-
lieved from complicated and cumbersome manipula-
tion in such narrow workable space. Furthermore, the
entire power wrench can be made in a portable fashion,
so that it is very easy to handle.

5

10

=

20

30

35

40

50

60

2
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a side view of a power wrench, according to
the present invention;

FIG. 2 is a view taken on II—H of FIG. 1, with a part
thereof cutaway;

FIG. 3 is a partially cutaway view, taken on line 1II-
—HI of FIG. 1:

FIG. 4 is an enlarged view of a swingable part of the
power wrench;

FIG. § is a side view of a swingable rod of the power
wrench; and

FIG. 6 is a sectional view taken along the line VI—VI
of FIG. §.

Like parts are designated by like numerals and sym-
bols throughout the different figures of the drawings.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, a portable power wrench accord-
ing to the present invention comprises a first holding
means A carrying a hydraulic cylinder and a second
holding means B connected to a piston rod of the hy-
draulic cylinder. FIGS. 2 and 3 illustrate details of the
two holding means.

The first holding means A includes a bracket or body
1 having a head portion 2. In the head portion 2 there
is bored a cylindrical hold 10 so as to receive a stud 22
therein to be described hercinafter. A pair of vice-
holders 3 are integrally formed with the body 1, and a
vice-piece 11 is replaceably secured to each of the vice-
holders 3. A hook 4 is formed at the right-hand side
portion of the lower end of the body 1, as seen in FIG.
2, by bifurcating the edge thereof. A hole § is bored
through the left-hand end portion of the body 1, as seen
in FIG. 2, so as to receive therein a chain-holding bolt
20 to be described hereinafter. A pair of lugs 8 are inte-
grally formed with the body 1, so as to face each other
across the hole 5. The lower portion 6 of the hole §, as
seen in FIG. 2, has a rectangular cross section or at
least one planar surface, and the upper portion 7 of the
hole 5 is so tapered as to enlarge the hole diameter as
the hole extends upwardly. A nut 12 threadedly carry-
ing the bolt 20 is fitted in the tapered upper portion 7
of the hole 5. The nut 12 has an annular groove 14, so
that the bolt 20 can be rotatably carried by a pair of
pins 9 secured to the lugs 8. Lower end 13 of the nut
12 is so tapered as to fit in the tapered upper end por-
tion of the hole 5.

The vice pieces 11 are mounted on the body 1 in such
a manner that pipe-engaging surfaces of the vice pieces
11 substantially face toward the longitudinal axis of a
first pipe member a to be joined, as shown in FIG. 2.
The nut 12 is manually rotatable by a handle 15, as
shown by arrow 16. The handle 15 can be detachably
mounted on the nut 12.

A pipe-holding chain 18 has one end connected to
the chain-holding bolt 20. After being extended around
the pipe member «, a suitable portion of the chain 18
is fastened to the hook 4 of the body 1 by a chain pin
19. The chain-holding bolt 20 has one or more flat-
tened surface portions 21, so that the bolt 20 would not
rotate in the rectangular lower portion of the hole 5 of
the body 1 by engagement of the flattened portions 21
of the bolt 20 with flat surfaces of that portion of the
hole 5. A coil spring 17 is inserted between the top end
of the bolt 20 and the nut 12, as shown in FIG. 2. After
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the chain 18 is placed around the pipe member a by fas-
tening a suitable chain pin 19 to the hook 4, the handle
15 is mounted on the nut 12, and the nut 12 is rotated
by the hundle 15 50 as to tighten the chain 18, Thus, the
chain 18 cooperates with the vice pieces 11 and se-
curely holds the pipe member a.

The stud 22 fitted in the cylindrical hole 10 is fas-
tencd to the body 1 by a screw 26. The top portion 23
of the stud 22 holds a shaft 24 extending parallel to the
longitudinal or axial direction of the pipe member « to
be joined, which shaft 24 is secured to the stud by a
screw 25. A hydraulic cylinder 27 is slidably mounted
on the shaft 24, so that the cylinder 27 can swing about
the shaft 24, as can be seen from FIG. 3. The hydraulic
cylinder 27 carries a piston rod 28 which is hydrauli-
cally actuatable, so us to reciprocute in a plane perpen-
dicular to the longitudinal axis of the shaft 24,

Referring to FIGS. 3 to 6, the second holding means
B includes a swingable bar 30 having one end pivotably
connected to the free end of the piston rod 28 by a con-
nector pin 29, The opposite end of the swingable bar
30 has a serration 32 formed along an imaginary arcu-
ate surface 32¢ whose center of curvature 31 is offset
from the position of the connector pin 29, as shown in
FIG. 4. The shape of the serration 32 is such that, when
the swingable bar 30 is actuated by extension of the pis-
ton rod 28 of the hydraulic cylinder 27, the serration
32 operatingly engages the peripheral surface of the
pipe member b, but when the piston rod 28 moves re-
versely into the hydraulic cylinder 27, the serration 32
does not provide any substantial friction with the pe-
ripheral surface of the pipe member b.

The lower end of the swingable bar 30 has a hook 33
which receives a chain pin 49 of a pipe-holding chain

48, as seen in FIG. 4. A pair of brackets 34 are inte- --

grally formed with the swingable bar 30 at an interme-
diate portion thereof, so as to receive a bent bar 37
which is pivotally connected to the brackets by a pin
35. The bent bar 37 serves to hold an end member 43
secured to one end of the pipe-holding chain 48, by
forming a part of the chain connector unit 36. The bent
bar 37 has a leg 38, which is engageable with a linear
end portion 51 of a coil spring 50 located in a seating
recess 52 of the swingable bar 30. A hollow cylindrical
portion 39 is integrally formed with the lower portion
of the bent bar 37, as seen in FIGS. § and 6. The cylin-
drical portion 39 has a vacant space 40 defined therein
so as to receive the end member 43 of the chain 48.
The cylindrical wall of the hollow space 40 has a pair

of aligned slots 41, through which a pin 45 secured to ~

the end member 43 penetrates. Opposite ends of the
pin 45 are secured to a ring 46 which is slidably fitted
on the outer peripheral surface of the cylindrical por-
tion 39. The lower portion 42 of the outer surface of
the cylindrical portion 39 is threaded, so as to thread-
edly receive a nut 47, us scen in FIGS. 5 and 6. The top
edge of the nut 47 engages the ring 46, so that the posi-
tion of the ring 46 and the end member 43, relative to
the bent bar 37 can be adjusted by turning the nut 47
engaging the threaded portion 42 of the bent bar 37.
The lower end of the end member 43 is pivotally con-
nected to the chain 48 by a chain pin 49 through a U-
shaped connector 44, as shown in FIGS. 4 to 6. The U-
shaped connector 44 has arcuate edge surfaces 4da.
In operation, the pipe member ¢ and b are aligned by
engaging a part of the threaded portions thercof, as
shown in FIG. 1. The pipe-holding chain 18 of the first
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holding means A is released from the hook 4, and the
vice-pieces 11 are placed respectively in a proper posi-
tion on the peripheral surface of the first pipe member
a. The chain 18 is wound around the pipe member aq,
and it is looped by connecting a suitable part of the
chain 18 to the hook 4 of the body 1 by « chain pin 9.
The nut 12 is turned by the handle 15 so as to move the
bolt 20 away from the pipe member a for tightening the
looped chain 8 against the first pipe member a. Simi-
larly, the chain 48 of the second holding means B is
freed from the hook 23 of the swingable bar 30, and it
is wound around the second pipe member & and looped
by connecting a suitable portion of the chain back to
the hook 33 by a chain pin 49. The nut 47 is turned in
such a manner that the end member 43 of the chain 48
is moved away from the pipe member b. Thus, the
chain 48 is tightened against the peripheral surface of
the second pipe member b, while causing the serration
32 of the swingable bar 30 and the arcuate surface 44¢
of the connector 44 to engage the peripheral surface of
the second pipe member b.

If the hydraulic cylinder 27 is actuated to extend the
piston rod 28 from the cylinder, under such conditions,
the swingable bar 30 is turned about the longitudinal
central axis of the aligned pipe members ¢ and b, while
the hydraulic cylinder 27 itself is slightly swayed about
the shaft 24. At this moment, if the first holding means
A is held stationary, for instance by connecting the
bracket or the body 1 to a stationary member (not
shown), the turning of the swingable bar 30 results in
a rotation of the second pipe member b in a direction.
as shown by arrow 55 in FIGS. 3 and 4. The coil spring
50 provides a kind of buffering action in the pipe turn-
ing operation by the swingable bar 30, and the serration
32 assists in transmitting the turning movement of the
bar 30 to the pipe member b. Thus, the second pipe
member b is turned relative to the first pipe member a,
for completing the threaded connection of the two pipe
members,

After being fully extended the piston rod 28 may be
retracted to to the cylinder 27 by suitable hydraulic ac-
tion, the operating engagement of the serration 32 with
the peripheral surfuce of the second pipe member b
being released. Thus, the reverse movement of the pis-
ton rod 38, i.e.. the movement toward the hydraulic
cylinder 37, will cause the bar 30 to swing back, but the
chain 48 slides along the peripheral surface of the pipe
member b without turning the pipe member b, because
the friction between the two pipe members a and b at
the threaded portions thereof is large enough to allow
the sliding reverse movement of the serration 32 and
the chain 48 on the peripheral surface of the second
pipe member b.

Once the piston rod 28 is fully retracted into the hy-
draulic cylinder 27, the rod 28 will be again pushed
outwardly relative to the cylinder 27. As a result, the
bar 30 swings so to cause the serration 32 to opera-
tively engage the peripheral surface of the second pipe
member b and to turn the pipc member b in the direc-
tion of the arrow 55, as described above. Thus, the
threaded engagement between the pipe members a and
b can be fully tightened by repcated actions of the hy-
draulic cylinder 27 causing reciprocation of the piston
rod 28.

It may be noted here that the second pipe member b
will axially move toward the first pipe member a in re-
sponse to the aforesaid rotation of the former, due to
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the threaded engagement therebetween. Such move-
ment of the two pipe members in the axial direction
thereof will be absorbed during the sliding reverse
movement of the chain 48 of the sccond pipe-holding
means B and by sliding of the hydraulic cyvlinder 27 on
the shaft 24,

It is apparent to those skilled in the art that the power
wrench of the present invention can be used to cause
the second pipe member & to rotate in a direction oppo-
site the arrow 55, e.g., fur releasing the threaded con-
nection of the second pipe member b to the first pipe
member 4. For instance, the first holding means A may
be mounted and tightened on the sccond pipe member
b and kept stationary by a suitable means (not shown),
and the second holding means B may be operatively
mounted on the first pipc member a. Then, the actua-
tion of the power wrench will result in the disengage-
ment of the threaded connection between the two pipe
members a and b.

I claim:

1. A portable power wrench, comprising a first hold-
ing means including a body having a head portion and
vice holders integrally formed with the head portion,
vice picces detachably secured to the vice holders to
substantially immovably hold a first pipe member rela-
tive to the body, said head portion being provided with
a hole. a stud secured in said hole, a shaft received by
said stud, said first pipc member being held by said
holding means in such a manner that the longitudinal
axial center line of the first pipe member extends paral-
lel to said shaft, a hydraulic cylinder slidably mounted
on said shaft and swingable about said shaft, said hy-
draulic cylinder having a piston rod which is reciproca-
bly movable in a plane perpendicular to said shaft; and
a second holding means including a swingable bar piv-
otally connected to said piston rod at one end thereof,
a serration formed at the opposite end of the swingable
bar along an arc whose center of curvature is offset
from said end of the swingable bar connected to the
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piston rod, and means for holding a second pipe mem-
ber while causing said serration to engage the periph-
eral surface of the second pipe member, said second
pipe member being axially aligned with said first pipe
member when the two pipe members are held by said
first and second holding means, respectively.

2. A wrench according to claim I, wherein said first
holding means further includes a chain cooperating
with said vice holders, and said body has a chain-end-
receiving hole bored at one end of the vice holders and
a hook formed at the opposite end of the vice holders.
said chain having an end member with a least one pla-
nar surface which end member is fitted in said chain-
end-receiving hole of the body. said chain-end-
receiving hole having at least one planar surface en-
gageable with said planar surface of the end member,
said body having a chain end holding means holding
said chain end member in said chain-end-receiving hole
and a spring inserted between the chain end member
and said chain end holding means, said chain including
a plurality of chain pins each of which is adapted to be
selectively engaged with said hook of the body.

3. A wrench according to claim I wherein said piston
rod of the hydraulic cylinder is pivotally connected to
said swingable bar by a connector pin.

4. A wrench according claim 1, wherein said means
for holding said second pipe member in said second
holding means includes a chain having an end member
connected to one end thereof, said swingable bar of
said second holding means having a chain holding unit
pivotally connected to an intermediate portion thereof,
said chain holding unit adjustably holding said chain
end member, said swingable bar having a hook inte-
grally formed therewith at a position opposite to said
chain holding unit, said chain having a plurality of
chain pins each of which is adapted to be selectively en-

gaged with said hook of the swingable bar.
* * * * *



