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To all whom ¢ fmey concern:
"~ Be it kiown that I, WiLriam J. DOERFLER
a citizen of the Um‘ted States, residing at

Clmton in the county of Dewitt and State
of Illmels have invented a certain new and |

useful Tube-E\pende}' of which the follow-
ing 1s such a full, clear; and exact descrip-
tion as will enable Others skilled in the art
to which it appertains to make and use my
sild invention. - |

This invention relates to devices for ex-
panding the ends of leaky boiler-flues to ei-
tectively stop leaks and for expanding other
similar tubes in case enlar gement of the end
of the tube 1s desirable.

The purposes of this invention are: to pro-
vide a mandrel of improved construction;

a head of improved construction eeepera,t:mﬁ
interchangeable rollers
detachably connected with the head; simple
and effective means for connecting the roll-
ers with the head and means for reducing
the friction of the head enemst the end of

the boiler.
With these ends in view my invention con-

sists in the novel features of censtluctlen

and combinations of parts shown in the an-
nexed drawings, to which reference is here-
by made, and hereinafter particularly de-
%erlbed and finally recited in the claim.

Referrm to the drawings, 1n which simi-

lar reference letters and numemls deswnate
like parts in the several views: Figure Tisa
perspective view oi the eomplete device.
Ifig. 2 1s an enlarged elev atlon of a detached
~>t1.;11wht roller. F 1g. 3 18 an enlarged ele-
vatlon of a roller ef Thodified form.. g, 4
1s a - vertical axial section through the head

and shows the mandrel and one roller in po-

sition 1n the head. Figo. 5 1s a vertical trans-

verse section on the line 5. 5. of Fig. 1, Iig.
6 1s an enlarged perspective view of the
head detached, and illustrates the placmo of
“the rollers in the head and T Figs. 7, 8, and 9,
are respectively an end elev ‘men 2 side ele-
vation, and an enlarged partial longitudinal
section, of a tube expender equipped with
ball bearings.

The mandrel A has a polygonal bed and
n tapering eylmdmml stem « mteﬂ*ml with
the body. Holes o’ extending throutr:h the
mandurel body accommodate a rod or other
instrument for turning the mandrel. |

The head B 1s LVhll(h‘l(‘dl and has a cen-
tral longitudinal bore » of a diameter some-

e

drel stemy a. Lengitudinal ways ' extend
from the uleumference to the bore of the
head and have at their inier ends pockets
The peckﬂis O* have curved bottorms,

shown in Fig. 4, conforming to the periph-

ery of the balls ¢ of the roilers ¥ and serv-.

60

ing to keep the balls away from the surface -

of the stem ¢ of the mandrel A.

A ving D fits tightly around the head and
has seg mental ‘transverse notches @’ match-
ing the wavys &',
on the liead. Rollers K, have integral globu-
lar Ings ¢. The rollers B fit loosely
wavs 0" and turn freely therein. The lugs e
fit loosely and turn in the

e1's.

'FThe mandrel, the head, the ring and the

vollers are all made of steel suitable for the

purpose and the manhdrel stem and the roll-

ers are hardened to resist the severe strain:

to which they are subjected 1n use.
In order that the device may be effective
to operate on tubes of different diameters,

rollers of different diameters are prewded |

adapted to turn in the ways b’ and the peek-

ets 0 and having cylindrical enldrgements
e’ varying In size %ceerdmcr to the condi-~

tions of use.
A number ef rollers hm INg enlarﬂ'ementQ.

of different sizes may be used with the saime

head and mandrel, thereby adapting the de-

vice for effective use on tubes of dlﬁ'erent
s17es.

In inserting rollers of uniform dmmetﬂr
such as are shown in Ii 1gs. 1 and 6, the eylm-
drical parts of the vollers may be inserted
through the slots 4" as shown 1 Frg. 6.

Tn ovder to insert reﬂels having cylin-
drical enlargements ¢’, as shown in Fig. 3

-the ring D Wlll be detached and the I*edueed

eyhndueal parts of the voilers will be -in-
serted 1n the radial slots 6" with the globular
ends of the rollers in the pockets 62, and the
ring will then be }epleeed and aeeured on the
head. |

YWhen the rollers are 111 place in the Ways,
with the globular lugs in position in the
pockets, the pm]eetmﬂ ends of the rollers
will be inserted within the tube to be ex-

1n the

70
pockets H? and -
prevent longitudinal mevemient of the I'ell- .
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A screw d, seeures the ring
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panded, the inandrel will then be inserted

| between the rollers and driven mward until

the rollers bind tightly against the inner
wall of the tube: a rod or other suitable in-

strument will be inserted through the hole @t

what o eflter than the dmmeter of the man- | end the mandrel will be tume& to cause the

110
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~ °" rounding the periphery of the ring D and

" projecting beyond the face of the ring D. I
+ scribed my

rollers E to roll on and expand. the wall of

" the tube and this operation will be repeated

10

until the tube is expanded as desired.

A practical advantage of a tube expander

constructed and arranged as described 1s
that by providing a number- of sets of rollers

of different sizes a great variety of work

mag- be accomplished by using a single head
an

" tor is enabled to execute any ordinary job

~of work without carrying with him numer-
- ous cumbersome sets of heads and mandrels.
" In case ball bearings are used the ring D
.5 will have in its face a circular channel @’
"~ adapted -to accommodate balls G. An an-

. F has on its inner face a circum-

nular plate E he
ferential channel f’/, matching the channel

¢’ and accommodating the balls G. The

serve to

plate. F' also has an integral flange sur-

Screws f pass through the flange f and
keep the plate F in position on the
D when the balls G are in place be-

" tween the ring D and the plate F.

- In practical use-the plate I bears against
the end of the boiler or other structure, hav-

ing flues to be expanded ; and the ring turns

‘and a single mandrel, codperating with all
- the rollers of different sizes, and the opera-

f
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within the plate F, and runs on the balls G,

‘thereby reducing friction to the minimum.
~ Having fully described my invention what

I claim as new and desire to secure by Let-
ters Patent 1s: ~ *
~In a tube expander, the combination of a

riphery of balls fitting in said
having radial ways lengthwise of the head
and extending through the wall of the head

in the pockets of

tending beyond said head; and a mandrel
extending through the bore of said head and

30

. _ 35"
head having a central bore and radial pock- = -
ets having bottoms conforming to the pe-
pockets also

40

‘and terminating in the ‘pockets thereof; a
ring detachably connected with said head;.
and rollers provided with cylindrical stems
fitting in said ways of said head, also. pro-
vided with balls fitting in |
said head and enlarged cylindrical parts ex-.

45

contacting with the enlarged parts of sald

rollers. I R
In witness whereof I have hereunto sub-
name at Clinton, Illinois, this

of September 1907. |
 WILLIAM J. DOERFLER.

Witnesses:
. B. E. Conwy,
-" FRED IJ- HOY,‘II«I

26th day
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