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To all whom, z,zﬁ ma J CONCETrN:

Be it known that we, JAMES H. RICHARDS
OR, OfMarlon in the county
of Marion and State of Ohio, havemvented cer-

‘5 tain new and useful Improvements in Tabe-Ex-

panders; and we do hereby declare the follow-

~ing to be a full, clear, and exact description of

- -and few parts, that are easily operated and
that remain connected as a compact tool when
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the invention, such as will enable others skilled
in the art to w hich 1t rLppertamzls to make and

use the sanie.

‘Our invention Ielates to an improvement in

‘tube or pipe expanders, the object being to

provide a device of that type of simple form

1t 18 removed from a tube or flue to be placed

in another one which it isnecessary to operate
upon. |
With these objects in view our mventmn

consists in certain features of construction and

a novel combination of these parts, that will

- be fully described in the following specifica-

.25

- of the mandrel.

30 .
- drel removed. Fig. 4 is a view of the device
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tion and pointed out in the claims.

Referring to the drawings making a part of

this epemﬁcatwn Higure 1 is a side perspec-

tive view of the tube. expander in position in
a boiler-flue.

of the tube- exmnder,taken thy rough the center

tube-expander plate and rollers with the man-

-with the expander-head in contact with the

eomcal inner end of the mandrel.

A 18 a 'disk or round plate of metaJ prefel |

ably steel. It is of sufficient diameter to form

~ a retaining-flange for the cylindrical steel roll-

ers B B, &c., preferably made of steel and ren-

dered true cylinders with slightly-rounded free

~ends by turning them in a lathe.
4C

These roll-
ers are of suitable length and diameter to af-
ford a proper bearing upon the interior sur-
face of flues or tubes of boilers or other de-
vices in which tubes are expanded or set in a
flue-sheet. The disk A has a central perfora-
tion of proper diameter made through its body,
and at spaced intervals notches « a, &e., hav-

ing rounded bottoms, are formed in the disk

to intersect this central perforation. 'The

- notches a a are preferably four in number,and
50

are designed to afford bearings for the four

rollers B B, &ec., which have their bodies made
of less diam eter wh ere they enter these notches,

Fig. 2 18 a longitudinal section

Fig. 3 isa rear face view of the

and thicknessas to loosely fit the notchesin the

disk A and permit their shoulders to have a
rocking contaet with the Slde surfaces of bhls-

disk.

A round mandrel, C, is promded which is
of such propor tlomte length and tapering form
of body as to readily enter the center hole of
the disk A and be adapted to properly and
regularly force the rollers B B, &c., against
the inner surface of a flue or tube mto ‘ﬁ]llCh
the device is placed, the face of the flange hav-

ing a bearing contact with the end of the flue

or the flue- Sheeb into which these tubes are be-
ing “‘set”’ or expanded.

) the journals thus formed bemﬂ*ofsuch alength
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The outer end of the 111'11161161 C is enlarﬂ'ed |

to prodace a hub or short cylinder, D, which
1s perforated at two or more pomts te receive
the end of a lever by which the expander is
revolved, the shoulder of this hub preventing
the I‘ﬂdl]dlel from being forced through the
flange A. At the opposite taper end of the
mandrel .C an enlargement, E, is formed, that
i1s of such a diameter as to prevent the man-
drel from being removed euntirely out of the

-expander-head, which consists of the rollers

and disk that have been described.

~ The enlarged end E of the mandrel C is pref-
erably tapered inwardly or toward the ex-
pander-head, the rollers of which it will bear

upon when the head 1s moved toward this

conical collar E. The conical collar E is an

Important.tfeature of this invention, as it is.
evident that the provision of this enlar ged end

of the mandrel C will hold the parts of the de-
vice Intact and prevent displacement and pos-
sible loss of the connected parts of the ‘*ex-

‘pander-head’’ 'when the tool is placed with
other implements in a boiler-maker’s chest for

transportation from one point where work is

to be performed to another, as this tool is spe-

cially intended to form parb of a boiler-maker’s
outfit; and it 18 an obvious fact that the sim-
pheltv of 1ts construction and provision made
to prevent displacement of working parts con-
stitute it an eminently practical tool tor the
work 1t 1s designed to perform.

The operation of the tool is as follows: The
mandrel 18 1nserted in the flue or boiler-tube
and the rollers of the expanding-head caused to

bear on the inner surface of the tube, the disk
| bearmg onthe face of theflue- sheet.

The man-
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. drelisrevolved with alever that is inserted in | - Having fully described our invention, what
.. . theholesccthat transversely perforate the hub | we claim asnew, and desue to secure by Tetters 35
o . Do Themandrel ispushed inwardly while it is | Patent, 18—~ ... ...~
oo oo being rotated.  Ifs tapered body bearingonthe | - 1. In-a pipe- expzmder, the combmahon w_lt:h: R
R 5- inner surface of the rollers B B, &e., .t-hey will | a flat disk centrally perforated and promded B
. bemade to have forcible contact with the sur- | with radial grooves to form seats for cylindri-
o oo {ace of the flue and streteh its body, so as to | eal rollers, of aset of rollers having shouldered 4c SRR
oo cause the tube to tightly fit the hole In the | journals. that fit the grooves, and a tapered I
o flue-sheet. ' In some instances it is desirable { eylindrical mandrel baving a perforated head -
1o to additionally secure the flue or tube in its | .and a conical end forming a wedge forseparat-
- place by expanding it at the inner edge of the | ing the free ends of the w]lers substantlally R
':-';-;-:"ﬂue'she'et'tofoxmaswell'1t‘rhatpomtmthel:assetfmth ----- S T T 45
.. .. tube, this swell or continuous groove forcing | - 2. Ina plpe expander,the combination, Wlbh- SEREENES
... the tube-wall against the inner edge of the | a flat disk perforated centrally and havlng four
oo oo 15 flue-sheet to twhten. the joint and produee a | radial slots cut into the central hole, and four = =
oo bead or Shoulder to prevent thedishing of the | cylindrieal: rollers -having journals ‘which it
. flue- sheot and conseqnent loosening -o-f the | the grooves of the disk and collars that bear 50
o Alues. - In orderto produce the groove or bead | loosely on the sides of the disk, of a tapered =
e owith tlns tube expander, it is only necessary | eylindrieal mandrel having a cylmducal hub
o oo z¢ to pull the mandrel forecibly against rollers of | on one end, which is perforated to receive a =
.- .. the expander-head and. wtate the mandrel. | lever, and a conical end forming a wedge for -
oo This will o make the steep inelined surface of Sepamtmg the 1ree end-s of the rollers, sub | 55 R
S the conical end I bear against the free ends | stantially as set forth,. ...
. of therollers B B and press the tube-surface | In testimony whereof we hfwe swued -thIS: SR
.25 toexpand it into a shallow groove, thus en- spemﬁcatmn 1n the presence of two subscrlb ''''''''''
S N larging the diameter of thetube lmmedlately 'uw' Wltnescs(*siﬁ?:?ii:i:3:31-i?iiiii3:3f-i-?-f-i=-=-=-= |

:-:-:-:-:-:-:-:-:-:-:-:-:-:-:1-1181detheﬁuesheetdnd DlOdllCll]ﬂ‘theI‘lbOl S EE T T AR
o swell, which is in some cases deswed- This IA*\ILS H. RICHARDS.

R ~provision renders the tool universal in its-ap- i;i:i:ifﬁdiéﬁ'LD\VARD HUB-ERHW:W%HW ''''
:-:-:-:-:-'-:-:-:-:-:-:-:3. _plleqtlon,aszqybeubedthﬂlasapla,m S S
. ... ... expanderorabeading-expander toforma bead | Wituesses S ST S U S
. . .. orswellontheinnersurface of thetube against - J. B DHID‘S

S - theflue-sheet, as has been explained. ! -~ T SEArcw.
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