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This invention relates to a retractive roller
expander adapted for use in expanding tubes to
make a pressure-tight tube and tube seat con-
nection, as for example between a water tube of
a high pressure steam generator and the tube
seat formed in a wall of a pressure vessel of the
generator. »

The invention involves improvements in a mul-
tiple roller tube expander which performs a tube
expanding operation in a retractive manner.
the use of such an éxpander the expander body
with its rollers is inserted in a tube which has
been fitted within a tube seat in a metallic wall.
The expander is then operated to move the ex-
pander rollers radially to their outward or oper-
ative positons wherein they will cause a degree
of actual expanding of the tube. Thereupon, the
mandrel engaging the rollers is rotated so that
its movement, combined with the lead angle of
the rollers with respect to the mandrel, will cause
the expansion of the tube incrementally or pro-
gressively toward the adjacent or nearest end of
the tube into which the expander has been in-
serted. Prior art expanders operating in this
manner have had tapered portions so arranged
that the portion of the mandrel of smallest diam-
eter was located between the point of application
of the power to the mandrel and the load. This
resulted in mandrel breakage. The present in-
vention involves a construction which eliminates
the type of mandrel with its weakest section be-
tween its ends, and thereby reduces maintenance
and erection costs relative to the erection and
maintenance of high pressure fluid heat exchang
instailations. .

The illustrative expander also involves a con-
struction whereby the tube engaging stop on the.

mandrel body is securely held in one of a number
of gperative positions. 'This result is secured by
the formation of the mandrel body with a plu-
rality of annular grooves at the positions of ad-
justment. '

The illustraiive retractive expander involves a
hollow cylindrical expander body with a thickened
tube entering end, tube engaging rollers circum-
ferentially arranged and mounted within the
roller holding recesses in the thickened end of the
body, a tube end engaging stop adjustably
mounted on the kody at a position remote from
the rollers, a tapered mandrel disposed within the
body with the small end of the mandrel at a lead-
ing position relative to the entry of the expander
into a tuke, and a thrust member screw-threaded
upon the mandrel and rotatably mounted relative
to the portion of the expander body at its end
opposite its roller receiving end.
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The illustrative expander will be described with
reference to the accompanying drawings and
objects of the invention will appear as the de-
scription proceeds.

In the drawings:

Fig. 1 is mainly a longitudinal section through
the expander showing the mandrel and a tube
engaging roller in elevation;

Fig. 2 is an end elevation looking toward the
end of the mandrel with the tube engaging rollers
and the retaining ring removed;

Fig. 3 is a partial vertical section on the line
3—3 of Fig. 2, and

Fig. 4 is a partial plan view of that part of the
structure shown on Fig. 3. This figure is taken
at the position indicated at 4—4& of Fig. 3.

The expander includes the hollow tubular body
{0 having a thickened end portion 12 formed
with three equally circumferentially spaced roller
holding recesses I4—i6 contracted at their outer
edges as indicated by the shoulder portions t4’,
15’7, and 16’ for preventing the rollers from mov-
ing radially completely outwardly of the recesses.
In each of these recesses there is mounted a roller
similar to that indicated at 18 and each recess is
so0 formed that its roller will be held in the recess.
Each rolier has a tapered main section 23§ and
end porfions 22 and 24 of different taper. 'The
rollers are arranged with their longitudinal axes
disposed at a lead angle of akout 2 degrees with
the longitudinal axis of the mandre! generally
indicated at 26, and each roller has its main sec-
tion so tapered as to properly engage the tapered
section 28 of the mandrel and to provide for~
gradual contact with the tube metal from the part
of the main section 26 of each roller adjacent its
tapered end 24 toward that part of the roller
adjacent the tapered end 22 which performs the
heaviest part of the work upon the tube metal.

The rollers are held in their operative positions

. by a steel retaining ring 30 secured to the thick-

ened end portion i2 of the hollow body 18 by ocnse
or more cap screws such as 32. The leading end
of the mandrel is free to move within this ring
as the mandrel is turned to move the rellers out-

- wardly to their operative positions after the in-

sertion .of the entire expander within the tube.

The mandrel is a cylindrical steel body having
a screw-threaded section 34, threaded into a
thrust nut 36. This member is mounted within
the enlarged or cup shaped end 38, of the ex-
pander body and it has an annular thrust fange
46 engaging the thrust ring 42 of a ball bearing 44
mounted within 38. The roller bearing and the
thrust nut are held in their operative positions
by.a retaining ring 46 which is.screw-threaded-
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into the end of the cup 38 as indicated at 48.

The thrust member or thrust nut 36 has a
wrench engaging end 58 so that the thrust washer
may be held against rotation while the mandrel
is turned by operative engagement of the squared
end 52 with an operating motor.

The mandre] body is formed with a series of
indentations herein shown as annular grooves
such as 54-59 adapted for holding the tube en-
gaging stop 62 in any one of the adjusted posi-
tions indicated by the grooves. The stop 62 is an
annular steel ring having one or more set screws
threaded radially therein as indicated at 64. The
inner end of each set screw is seated within one
of the annular grcoves such as grooves 54-59.

The expander is adapted to be inserted within
a tube while the tube engaging rollers I8 are in
their retracted positions. The extent to which
the expander is moved into the tube is controlled
by the position of the stop 62 adjustably fixed to
the body 1€ of the expander for engagement with
the tube end. After the expander is inserfed
within the tube to its operative position, the man-
drel 26 is turned relative to the thrust member,

or thrust nut 48, until a predetermined pressure .,

of the rollers against the tube is attained.
Thereupon, the rotation of the mandrel 26 is con-
tinued and the thrust nut 40 is permitted to rotate
with the mandrel. The tube engaging rollers {8
have their longitudinal axes arranged so as to
form a lead angle, such as 2 degrees, with the
longitudinal axis of the mandrel. This arrange-
ment causes the entire expander to move out-
wardly of the tube, upon continued rotation of
the mandrel.

The illustrative expander has a mandrel which
is tapered reversely as compared fo other re-
tractive roller expanders of the prior art such as
the roller expander of Maxwell 2,375,235. This
characteristic eliminates a disadvantage of the
prior art expanders, wherein the weakest section
of the mandrel was at a position between the
application of power to the mandrel and the re-
sistance to be overcome by that power. This
arrangement caused breakage at the weakened
section of the mandrels and materially decreased
the operative life of the expander without major
repair. By the use of a thickened portion of the
expander body adjacent the tube recesses for the
tube engaging rollers, the latter may be securely
held in their operative positions, and a mandrel
of maximum thickness and strength may be dis-
posed and operated within the expander body,
and a larger and stronger retaining ring is used
for holding the tube engaging rollers in their
operative positions, this retaining ring being se-
cured to the thickened end portion of the ex-
pander body.

‘With the specific consfruction of expander body
above described and the described arrangement
and construction of the roller receiving recesses,
it is clear that each recess is of tapered construc~
tion with its smaller transverse dimension at its
end nearer the mid-portion of the length of the
expander body.

It will also be clear from the above description
and from an examination of the drawing that
this invention provides a multiple roller retractive
tube expander for forming a pressure tight con-
nection between a tube and a tube seat at the end
of the tube. This retractive tube expander in-
cludes a hollow cylindrical expander body {0
which has a thickened end portion 2. This
thickened end portion is formed with roller hold-
ing recesses {4, 19, and 16 which are clearly in-
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dicated in Figs. 2, 3, and 4 of the drawings.
These recesses are circumferentially spaced in
the expander body. Fig. 4 clearly indicates that
each of the recesses is of fapered construction,
and this figure, in conjunction with Fig. 1, indi-
cates that the smallest transverse dimension of
each recess is at its end nearer the mid-portion
of the length of the expander body 10. The
drawing also clearly shows expander rollers such
as 18 mounted within the recesses. These rollers
are clearly shown as tapered.

The mandrel disclosed and described is clearly
indicated as a metallic rod rotatably mounted
within the expander body and having a reversely
tapered end portion in operative engagement with
the tapered expander roller. The end of the
tapered section of the mandrel of smallest di-

- ameter is clearly shown as adjacent the thickened

end portion 2.

- Fig. 1 also discloses an end thrust member or
thrust nut 40 having internal threads in engage-
ment with a threaded portion of the mandrel re-
mote from the tapered portion of the mandrel
28. The drawing taken in conjunction with the
description clearly discloses means including a
thrust bearing 42 fixed relative to the expander
body 18 opposite the end of the expander body
having the roller recesses. This thrust member
is shown as having a part in operative thrust
relation to the thrust bearing. Under some con-
ditions of operation, this part is the retaining
ring 46.

It is also clear from the drawing and the de-
scription that there is disclosed an annular stop
62 adjustably disposed around the body of the
expander.

The drawing clearly discloses a- cup-shaped
portion 38 of the expander body formed at the
end of that body opposite the thickened end
portion 12. Within this cup-shaped portion, the
thrust bearing 42 is fixed in such position as to
contact the thrust flange 40 of the thrust mem-
ber 36.

The mandrel of the illustrative expander is also
clearly shown and deseribed as a cylindrical
metallic body rotatably mounted within the ex-
pander body.

The stop 62 is clearly indicated in the preceding
description as operative to engage a tube end.
It is an annular stop. It is a tube end engaging
stop, and it is clearly disclosed as being disposed
around the body of the expander. Associated
with this stop is a set screw 64 clearly indicated
in Fig. 1 as being threaded through the stop and
adapted to enter into any one of the indentations
formed by the annulayr grooves 54-59 to hold the
stop in an adjusted position.

While the invention has been described with
reference to a specific embodiment, it is to be
appreciated that the invention is not limited to
all of the details thereof. The invention is rather
to be taken as of a scope indieated by the sub-
joined claims.

What is claimed is:

1. In a multiple roller retractive and incre-
mental tube expander for forming a pressure
tight connection between a tube and a tube seai
at the end of the tube, a hollow cylindrical ex-
pander body having a thickened end portion of
a wall thickness increasing toward the roller re-
ceiving end of the body, said thickened end vor-
tion being formed with roller holding recesses
circumferentially spaced in the expander body,
each of said recesses being of tapered construc-
tion with its smallest transverse dimension at its
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end nearer the mid-portion of the length of the
expander body, tapered expander roliers mount-
ed within said recesses, the rollers increasing in
diameter toward the roller receiving end of the
expander body, a mandrel in the form of a me-
tallic rod rotatably mounted within the expander
body and having a tapered end portion in op-
erative engagement with the tapered expander

roller engaging end, the end of said tapered por-
tion of smallest diameter being adjacent said
thickened end portion of the expander body, at
least one of said rollers having its longitudinal
axis disposed at a small lead angle with respect
to the horizontal axis of the mandrel, a thrust
member having internal threads in engagement
with a threaded portion of the mandrsl remote
from its tapered portion, means including & thrust
bearing fixed relative to end of the expander body
opposite its end having the roller recesses, the
thrust member having a part in operstive thrust
relation to the thrust bearing, and an annular
stop adjustably disposed around the body of the
expander.

2. In a multiple roller refractive and incre-
mental tube expander for forming a pressurs
tight connection between a tube and 2 tube seat
at the end of the tube, a hollow cylindrical ex-
pander body having a thickened end portion and
a cup-shaped portion at its opposite end, said
thickened end portion increasing in wall thick-
ness toward the roller receiving end of the body
with the increase in thickeness being whelly ra-
dially inwardly of the body, said thickened end

portion being formed with roller holding recesses .

circumferentially spaced in the expander body,
each of said recesses being of tapered construction
with its smallest transverse dimension at its end
nearer the mid-portion of the length of the ex-
bander body, tapered expander rollers mounted
within said recesses, the rollers increasing in di-
ameter toward the roller receiving end of the
expander body, & mandrel in the form of a cylin-
drical metallic body rotatably mounted within
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the expander body and having a tapered end por=
tion in operative engagement with the tapered
expander rollers and decreasing in diameter to-
ward its roller engaging end, the end of said
tapsred portion of smallest diameter being in
position near the end portion of the expander
body having the roller recesses therein, at least
one of said rollers having its longitudinal axis
disposed at a small lead angle with respect to the
horizontal axis of the mandrel, a thrust member
having internal threads in engagement with a
threaded portion of the mandrel remote from its
tapered portion, means including a thrust bear-
ing fixed within the cup-shaped end of the ex-
pander body opposite its end having the rolier
recesses, the thrust member having a thrust
flange in engagement with the thrust bearing and
disposed within the cup-shaped end of the body,
and an annular stop adjustably disposed around
the body of the expander,
JOHEN E. TOTH.
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