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Joseph Daroci, Avenel, N.J., assignor to Esso Research
and Engineermg Company, a corporation of Delaware

Applicatlon January 27, 1956, Serial No.. 561,841
6 Claims. (Cl. 294—97)

‘This invention relates to expander tools and more
partrcularly telates to an internal expander tool for pull-
mg, holdmg or extracting pipe, tubing or cylindrical ob-
]ects from apparatus.

I many instances in plants it is necessary to remove
tubes or prpes from furnaces or the like and to replace
therh- with ' new. pipes or tubes. It may be necessary in
some cases to hold tubes or pipes during construction
of a pxece of apparatus. The tool of the present inven-
tion' is useful for removing and replacing tubes in con-
densers, ‘heat exchangers and other apparatus wherein
a 'plurality of pipes or tubes are generally in a parallel
arrangement

Accordmg to the present invention, an expander tool
of simple ‘construction is provided which is designed to
grip the. interior wall of the tube or pipe firmly but
without damage to the tibe or pipe wall. The tool of
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the present invention is provided with spaced gripper :

bars or shoes pivotally attached to links. One set of
links is pivoted at one end to an elongated cylinder slid-
ably mounted on a rod. This set of links is connected at
its ‘other end to the gripper bars or shoes. Each of the
links in the other ‘set has its one end pivoted to the grip-
per bars or shoes and its other end pivotally mounted on
a shorter larger diameter - cylinder or sleeve slidably
mounted. on ‘the elongated cylmder The shorter sleeve
has a release ring on it for use in collapsing the tool or
expandmg the tool in a pipe or tube.". The solid rod com-
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prises a puller rod or bar for spreading out the gripper -

bars or shoes when" freeing the release ring so that the
grrpper bars or shoes engage the. inner wall of the tube
or pipe into which. the tool was inserted in a collapsed
condmon Then by pulling the puller rod or bar, the
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grrpper bars or 'shoes tighten their hold and the pipe or

tube is moved 1n the direction which the puller rod is
pulled.
In the drawmgs
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) Frg 1 represents a perspective view of the expander

tool of this invention;

- Fig, 2 represents a front end view of the expander tool
lookmg generally in the direction of the arrows on line
22 of Fig. 1; and

" Fig. 3 represents a longitudinal vertical cross section |

taken substantially on line 3—3 of Fig. 2.

- Referring now to the drawing, the reference charac-
ter 10 designates a puller rod provided at one end with
a-pulling ring 12 and a flange or abutment 14. Red.10
may be hollow but is preferably a solid rod. Slidably
mounted on the puller rod 10 is an elongated cylinder
16 .and which is concentric with the rod 10. At its other
end the puller rod is prov1ded with an abutment or
flange 18 -which like flange 14 is larger in diameter than
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lease ring 24 pivotally mounted on pivots 26 extending
from block 27 secured to the sleeve 22, «

In the specific form: of the invention shown in the
drawing there are four gripper bars or shoes 32 placed
at 90° apart. These gripper bars have a knurled sur-
face 34 to engage an interior wall of a pipe or tube and
as shown in the drawing the outer surface of the gripper
bars or shoes 32 is convex to more nearly conform to
the interior wall of a tube or pipe. The underside of the
eripper bars 32 is provided with a smaller rectangular
bar 42 from which extends a flat flange 44. The flange
44 extends at right angles to the face of the bar 42.
The gripper bars or shoes are pivotally mounted by
means of links with each gripper bar having two links 54
and 56. Each link has a bifurcate end 57. At one end
of the bifurcate ends of the links 54 and 56 fit over the
short flange 44 extending from the inner side of the grip-
per bars 32. The opening in the bifurcate ends of links
54 and 56 arc only slightly larger than the thickness of
plate or flange 44 to produce a relatively strong and rigid
construction without wobbling of the gripper shoes. Each
of the bifurcate ends 57 and the flanges 44 is provided
with aligned openings to receive pins or rods 59 which
are shown in the drawing as held in place by cotter pins
60 to pivotally mount gripper shoes or bars on links 54
and 56.  If desired, washers can be used with the cotter
pins 60. The one end of each of the rods 59 is pref-
erably provided with a head of a larger size than the
openings in the bifurcate ends 57 of the links 54 and 56.
However, the rods 59 may have both ends with upset
ends or heads to eliminate the use of cotter pins.

The other end of the set of links corresponding to the
link 54 have their bifurcate ends 61 embracing or receiv-
ing lugs or upstanding members 62. The bifurcate ends
61 and lugs 62 are.provided with aligned openings to re-
ceive a rod or pin 63 which may be similar to rod 59
above described for pivotally mounting links 54. The
lug or upstanding member 62 is formed on the elongated
cylinder 16 adjacent the one end near the abutment 18.
The ‘lug may be integrally formed with cylinder 16 or
may be welded thereon to form a fixed member.

The other set. of links corresponding to link 56 have
their other end or the bifurcate end 65 pivotally attached
to one end of the short sleeve 22 by means of pin
or rod 74 which extends through aligned openings in the
bifurcate end 65 and the ear or lug 75 formed integral-
1y with or welded on the sleeve 22. The ear or lug 75 is
provided on the sleeve 22 adjacent the end of the sleeve
22 near abutment 18.

Fach of the links 54 in the one set in a lowered or
collapsed position strikes against a stop 78 for preventing
the gripper bars:or shoes 32 to collapse flat or to such
an extent that it is difficult to expand them again. Stop
78 is formed integrally with or welded to the outer wall
of cylinder 16 adjacent the ear or lug 62 and spaced in-
wardly a short distance so that in collapsed condition

. each link 54 will strike its stop 78 above the bifurcate

end 61 where the entire width of the link 54 will be used
as a bearing surface. '

“The ‘other set of links corresponding to link 56 also
have similar stops or abutments 82 which are formed
integrally with or welded on the sleeve 22. Abutments
or stop 82 are arranged between lugs 75 and the ad-
jacent end of sleeve 22 and like stops 78 are arranged so
that the solid intermediate portron of link 56 strikes the

lug 82 rather than the opening in the bifurcate end 65.

the diameter of the elongated sleeve 16. Slidably mount- - -

ed: on ‘the elongated .cylinder 16 and concentric there-
with is a’ shorter cylinder or sleeve 22.
Adjacent one end the sleeve 22 is provided with a re-
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In operatron, to collapse the expander tool shown in
Fig. 1 it is. necessary to hold the pulling ring 12 and to
pull the release link 24 to the left. In this way the
elongated cylinder 16 will abut against flange 14 and
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further movement of the release link 24 will cause move-
ment of the short sleeve 22 to the left so that the links
56 and 54 flaiten out and the gripper bars 32 are moved
toward the sleeve 22 and cylinder 16 and are collapsed.
When it is desired to use the tool to engage the inner
walls of a pipe or tube, the puller ring 12 and rod 10
are pulled to the left while the release link 24 is held sta-
tionary and as the rod 10 is pulled to the left, abutment
18 engages the end of the elongated cylinder 16 to push
the cylinder 16 to the left in Fig. 1. By holding the re-
lease link 24 and sleeve 22 stationary, the sets of links 54
and 56 and gripper shoes 32 will be expanded or raised
to the position shown in Fig. 1 and the gripper shoes will
be moved to such an extent until they contact the inner
wall of the tube or pipe. The greater the force exerted
on the puiler ring 12, the tighter will be the grip of the
gripper shoe 32 on the pipe. If desired, the gripper bars
or shoes 32 may be provided with resilient material such
as rubber or rubber-like material to prevent damage to
the inner walls of the pipe or tube.

The expander tool of the present invention is adapted
for use with pipes or tubing having an internal diame-
ter between about 2 inches and 60 inches.

The expander tool device of the present invention can
be made in different sizes to be used with different sized
tubes or pipes. The expander tool may be used for re-
moving pipes or tubes from furnaces or for pulling all
sizes of pipes whether in laying new pipe or removing
old pipe installations. Also it is useful for holding a pipe
tube or casing in vertical position where the vertical pipe
tube or casing is to be raised or lowered during con-
struction, With the present tool the need for weld-
ing clips on torpedos for the crane hooks used in remov-
ing them is eliminated and the pipe puller tool of the
present invention easily grips the torpedos for their
removal.

The torpedos referred to are tubes fabricated with noz-
zles and used for the distribution of catalyst. They are
fixed to baffle plates by press fits and also bolted for
security. Usually they are about 2 to 3 feet long and
when rendered ineffective due to errosion wear they are
removed by a pulling action and replaced. The use of
the expander tool would eliminate the need of welding
clips for the pulling operation and greatly speed the re-
pair of the equipment. The expander tool is also useful
for handling or moving tubes or pipes to a desired place.

In a specific expander tool especially adapted for use
in pulling pipes of about 10 inches diameter the puller
rod 10 is about 34 inch in diameter, the elongated cylin-
der 16 is about 1 inch in diameter and the short sleeve
22 is about 15 inches in diameter. The short sleeve
22 is about 8 inches long, the elongated cylinder 16 is
about 15%% inches long and the puller rod 10 is about
15% inches long. The gripper bars or shoes 32 are
about 4 inches long, 1% inches wide and 56 inch thick.
The short flange 44 extending from the inner face of
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each gripper bar cor shoe 32 is about 21% inches long, T .

inch wide and about % inch thick. The links 54 and 56
are about 4 inches long and about 34 inches wide and
about 7 inch deep. The pins 59 and 63 of link 54 and
also of the remaining links are about %g of an inch in
diameter and are on about a 3% inch center to center
measurement. The bifurcate end of the links such as
57 has a slot or opening about 1 inch long and about %4
inch wide.

The diameter of the end flange 18 is about 1% inches.
The ears or lugs 62 and 75 for the two sets of links are
about 1 inch high, about % inch wide and about % inch
in thickness to give a tight fit in the ends of the links.
The stop lugs or abutments 78 and 82 are about ¥ inch
high, ¥ inch wide and about 3% inch thick.

With this specific device and with the tool expanded
as shown in Fig. 1 the tool is useful for working on
pipes of about 10 inches in diameter. Of course, the too}
may also be use for pipes of a smaller diameter from
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about 8 inches up to 10 inches. For use with smaller
diameter pipes the tool itself is made of smaller parts
so that the device or tool when collapsed can be inserted
into a smaller pipe or tube.

While one specific size of expander too] has been de-
scribed it is to be expressly understood that this is by
way of illustration only and various changes and
modifications may be made without departing from the
spirit of the invention.

What is claimed is:

1. A device of the character described including a
puller rod having an abutment adjacent each end, an
elongated cylinder slidably mounted on said puller rod
between said abutments and concentric with said rod,
said cylinder being shorter in length than the distancé
between said abutments to permit some movement of
said cylinder on said rod, a sleeve of larger diameter and
shorier length than said cylinder and slidably mounted
thereon, a plurality of gripper bars adapted to grip the
interior of a cylindrical object, means for pivotally
mounting said gripper bars on said cylinder and sleeve,
said means including a set of links pivotally mounted at
their one ends to an end portion of said cylinder and at
their other ends to said gripper bars and another set of
links pivotally mounted at their one ends to an end of
said sleeve adjacent said cylinder end portion and at their
other ends to said gripper bars whereby relative move-
ment of said cylinder and sleeve effects movement of
said gripper bars.

2. A tube pulling device of the character described
including a puller rod having an abutment adjacent each
end, and elongated cylinder slidably mounted on said
puller rod and concentric therewith, said cylinder being
shorter in length than the distance between said abut-
ments to permit some movement of said cylinder on said
rod, a sleeve of larger diameter and shorter length than
said cylinder and slidably mounted thereon, a plurality
of gripper bars or shoes adapted to be inserted into the
open end of and to grip the interior of a cylindrical ob-
ject, said gripper bars or shoes being arranged at one
end of said device, means for pivotally mounting said
gripper bars or shoes on said cylinder and said sleeve,
said means including a set of two links for each gripper
bar or shoe, each link of a set being pivotally mounted
at its one end to the underside of said gripper bar or
shoe, the other end of one link of said set being pivotally
mounted on said cylinder adjacent one end thereof and
the other end of said other link of said set being pivotally
mounted to the end of said sleeve adjacent said cylinder
end whereby relative movement of said cylinder and said
sleeve effects movement of said gripper bars or shoes.

3. An expander tool of the character described includ-
ing a straight puller rod having an abutment adjacent
each end, an elongated cylinder slidably mounted on said
puller rod between said abutments and concentric with
said rod, said cylinder being shorter in length than the
distance between said abutments to permit some move-
ment of said cylinder on said rod, a sleeve of larger diam-
eter and shorter length than said cylinder and slidably
mounted thereon, a plurality of gripper bars adapted to
be moved outwardly from said puller rod to grip the in-
terior of a cylindrical object and inwardly toward said
puller rod to collapse said gripper bars, said gripper bars
being arranged 90° apart, means for pivotally mounting
each of said gripper bars on adjacent ends of said cylin-
der and said sleeve, said means including a set of two
links for each gripper bar, each of said links of one set
being pivotally mounted at its one end to one of said
gripper bars, the other ends of each set of links being
pivotally mounted, respectively, to adjacent ends of said
cylinder and said sleeve, whereby relative movement
of said cylinder and said sleeve in one direction effects
expansion movement of said gripper bars and in said
opposite direction effects collapse of said gripper bars,

4. An expansion tool according to claim 3 wherein
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said cylinder and said sleeve are provided with stops for
each of said links to limit the collapsing movement of
said gripper bars, said stops extending outwardly from
said cylinder and said sleeve longitudinally intermediate
the points on said cylinder and said sleeve whereat links
of each set are pivotally mounted.

5. A tube pulling and holding device of the character
described including a puller rod having an abutment
adjacent each end, an elongated cylinder slidably mounted
on said puller rod between said abutments and concentric
with said rod, said cylinder being shorter in length than
the distance between said abutments to permit some
movement of said cylinder on said rod, a sleeve of larger
diameter and shorter length than said cylinder and slid-
ably mounted thereon, a plurality of gripper shoes ar-
ranged 90° apart and adapted to be inserted into an
open end of and to grip the interior wall of a cylindrical
object, each of said gripper shoes having a convex outer
knurled face, means for pivotally mounting said gripper
shoes on said cylinder and sleeve, lugs on said cylinder
and arranged 90° apart adjacent one end of said cylinder,
said means including one set of four links, each link being
pivotally mounted at its one end to one of said lugs on
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said cylinder, a flange member extending inwardly sub-
stantially at right angles from the inner face of each
of said gripper shoes, the other end of each of said
four links being pivotally mounted to said flange mem-
ber adjacent one end thereof, another set of four links
each pivotally mounted at one end to said flange mem-
ber adjacent the other end thereof, lugs on said sleeve
and arranged 90° apart on the end portion of said sleeve
adjacent that end of said cylinder where adjacent said
first-mentioned lugs are arranged, the other end of each
of said last-mentioned ‘set of links being pivotally
mounted on said sleeve lugs, whereby relative movement
of said cylinder and sleeve effects movement of said grip-
per shoes, each of said links having bifurcate ends to
fit over and embrace said lugs and said inwardly extend-
ing flange members, said.sleeve being provided with a
release ring at its end portion opposite to that end por-
tion on which said sleeve lugs are arranged.

6. A device according to claim 2 wherein said cylinder
has an internal diameter smailer than the outer dimension
of each of said abutments.

No references cited.



