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To all whom it may concern:

Be it known that I, Gusrav WiepExs, Sr.,
citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
tul Improvements in Tube-Expanders; and
I do declare the following to be a full, clear,
and exact description of the invention, such

‘as will enable others skilled in the art to

which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures
of reference marked thereon, which form a
part of this specification.

This invention relates to new and useful
improvements in tube expanders. ‘

The object of the invention is first—to
provide in a tube expander means whereby a
single tool is rendered capable of expanding
boiler tubes under varying conditions which
heretofore have required two or more tools
to meet said varying conditions. These vary-
ing conditions are due to the boiler tubes
being projected through the orifices in the
boiler head unevenly or not uniformly. In
other words, in applying the tube expander,
it is often found that some of the tubes are
projected through the orifices in the boiler
head a greater length than others, and when
such lack of uniformity is met with, it becomes
necessary to gage the depth of insertion of
the tool. The proper condition is that the
tube be projected through an orifice only a
sufficient distance to permit of the exposed
end of said tube being expanded or enlarged
in diameter so that said tube will be pre-
vented from shifting inwardly. This condi-
tion, however, is not as a rule met with, but
on the contrary, it is common to find boilers
where the tubes are projected through to an
unnecessary extent, and heretofore different
tools were necessary to expand the tubes thus
met with. :

Secondly—the invention relates to im-
provements by means of which the mandrel
1s self-feeding; this feature obviates the
necessity of forcing the mandrel longitudi-
nally in contact with the expanding rollers
while said mandrel is being rotated, and thus
relieves the amount of power necessary in
operating the tool.

Preceding a detailed description of the in-
vention, reference is made to the accompany-
ing drawings, of which—

Figure 1, is a longitudinal side elevation

of my improved tube expander. Fig. 2, is a

imilar elevation with the roller cage and -

connected parts shown in section. Fig. 3, 18
a cross section on the line b b of Fig. 1. Fig.
4, is a cross section on the line ¢ ¢ of Fig. 1.
Fig. 5, is a detached perspective view of the
universal reversible gage collar. Tig. 6,1s a
view of the retaining cap removed from the
tool, and Fig. 7, illustrates a portion of a
boiler head or tube sheet showing several
tubes projected different distances through
said boiler head with my universal tube ex-
pander applied to each of such tubes.

Tn a detailed description of the invention,
similar reference characters indicate corre-
sponding parts.

1 designates the mandrel of tapered form
by means of which the expanding rollers 2
are manipulated. These rollers are loosely
mounted in a roller cage 8 having a longi-
tudinal central bore 4 through which the
mandrel passes and engages the inner sides
of the rollers. The roller cage 3 is provided
with a suitable number of roller slots 5
which are on an angle to the longitudinal
bore 4 of the roller cage and likewise on an
angle to the plane of the mandrel. Owing
to this manner of mounting the expanding
rollers, there is a wedge-like engagement be-
tween the expanding rollers and the man-
drel; the effect of this engagement is to feed
the mandrel inwardly when the same is ro-
tated and to thus expand the rollers to their
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limit by rotating the mandrel. ‘It is obvious .

that this self-feeding of the mandrel by sim-
ply rotating the same would not take place
if the expanding rollers were parallel to the
mandrel. The roller cage 3 has at one end
a head 3’ which is recessed to provide a seat
for a retaining cap 6 with an opening there-
in which registers with the bore of the roller
cage. Projecting from this retaining cap 6
is a series of pins 7 corresponding in num-
ber with the expanding rollers 2 and engag-
ing the ends of said rollers to prevent the
same from dropping rearwardly from the
cage when the mandrel is removed. The re-
taining cap 6 is held in position by means
of detents 8 which are projected through
openings 9 in the head of the roller cage and
pass through slots 10 in the opposite sides of
said retaining cap. The important feature
of my invention which enables a single tool
to be utilized in connection with tubes pro-
jected different distances through the boiler
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head as shown on Sheet 2 of the drawings, is
the reversible gage collar 11, which fits over
the roller cage and is reversible in two posi-
tions of the tool and is removable from the
tool in the third position of said tool. This
reversible gage collar 11 has oppositely-dis-
posed notches 12 in one end which receive
lugs 13 projecting from the outermost an-

nular shoulder 15° of the head 3’ of the.

roller cage, and thus said gage collar is en-
abled to be properly centered in placing it
on the tool in one of its positions. Means
are provided for locking the gage collar 11
to the roller cage comprising a set screw 14
which penetrates the side of said collar and
enters an indentation in the body of the
roller cage, see Fig. 6.

It will be observed that the head 3’ of the
voller cage has two in-lying annular shoul-
ders 15" and 15 which provide abutments for
the ends of the gage collar 11 in one or the
other of the positions of said collar, for ex-
ample, in the position shown at A Fig. 7,
the outer shoulder 15" provides an abutment
for the flangeless end of said collar, while
the inner annular shoulder 15 provides an
abutment for the flanged end of said collar
as shown at B Fig. 7. The end of the gage
collar opposite that having the notches 12 is
provided with an inwardly-lying laterally-
disposed flange 16 flush with that end of
sald collar and provided with recesses 17 cor-
responding in number to the expanding roll-
ers and which permit said rollers to be ex-
panded swhen the gage collar is in the posi-
tion shown at A,

Referring to Fig. 7 A, the boiler tube 18
is projected through the orifice in the boiler
head or tube sheet the proper distance. The
tube abuts against the flanged end of the
gage collar 11 and is prevented from being
drawn out while the tool is being operated.
The tube in this case is expanded by the
rollers 2 to firmly bind said tube to the tube
sheet 19, and the gage collar 11 is shown
with the flange 16 thereof providing a bear-
ing for the tool against the end of the tube.
It tubes were always projected throngh the
tube sheet uniformly as at A Fig. 7, there
would be no need for changing the position
of the gage collar, but we have seen that
this is not the case, for example, B I ig. T,
shows the boiler tube 18 projected through
the tube sheet a greater distance, which ne-
cessitates the gage collar 11 to be reversed
from the position at A in order that the end
of the tube 18 may be projected into said
gage collar and the tool be thus provided
with a bearing against the tube sheet. In
this position of the gage collar, the inner
shoulder 15 of the roller cage provides an
abutment for the flanged end of the gage
collar. At C Fig. 7, the tube 18 is shown
projected through the orifice in the tube
sheet still further so as to necessitate the

901,271

removal of the gage collar 11 altogether and
the tool to find its bearing on the inner
shoulder 15 against which the end of the
tube bears directly. The outside surface of
the inner shoulder 15 provides means that
prevent the gage collar from having any
rocking movement or play when the flanged
end of said collar is against the tube sheet.
It will thus be seen a single tool is rendered
capable of meeting all these different con-
ditions and to thus permit the tool to be
uniformly inserted into the tubes the requi-
site distance in each case. This utility of

the tool is due entirely to the universal

reversible gage collar 11, which, by being
reversed, meets two of the conditions and
by being removed enables said tool to meet
the third condition.

I claim:

1. In a tube expander, the combination
with a roller cage having an enlargement at
one end thereof providing two inwardly-
lying annular shoulders, a series of expand-
ing rollers mounted in’slots in said roller
cage, and a mandrel projected through a
longitudinal bore in the roller cage and
adapted to expand the rollers, of a reversible

gage collar surrounding the roller cage ad-

Jacent to the enlarged end thereof, said gage
collar having at one end an mwardly-lying
annular flange flush with that end of ‘said

collar and adapted to be reversed in its po--

sition on the roller cage and to engage either
of the inwardly-lying annhular shoulders on
the enlarged end of the roller cage.

2. In a tube expander, the combination
with a roller cage having a series of ex-
panding rollers mounted therein and one
end thereof having two inwardly-lying an-
nular shoulders, and a mandrel projected
through the longitudinal bore of the roller
cage, of a reversible gage collar, one end
of which terminates in an inwardly - lying
annular flange flush with that end of said
collar, the end of the collar having said
flange being adapted to abut against the
innermost annular shoulder on the roller
cage in one of the positions of said collar,
and the other end of said collar being adapt-
ed to abut against the outermost annular
shoulder on the roller cage and to rest
against the outer face of the inner shoulder
in the other position of said collar, and
whereby means are provided for utilizing a
single tool in expanding tubes whose ends
are projected different distances through the
orifices in a tube sheet, substantially as
specified.

In testimony whereof I affix my signature,
in presence of two witnesses.

GUSTAV WIEDEKE, Sr.

Witnesses:
Marraew SrebLER,
C. M. TuroBaLD.,
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