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To all whom it may concern.: n
Be it known that I, OT1s AUGUQTUS WHIT

a citizen of the Umted States, residing at BOS- |

ton, county of Suffolk, and State of "\L:Lssa(,hu-
setts, have invented certain new and useful
Improvements in T'ube-Expanders, of which
the following is a specification.

This mventmn relates to tools for expand-
ing the ends of malleable tubes into the tube
holes in steam boilers or other structures;
and the object of said invention is to afford a
means of limiting the entrance of the tool, ir-
respective of any angular inclination that
may occur in the external surface of the said

structure at variance from a plane perpen-

dicular to the axis of the tube.
The said invention consists in the eombma-

tion with an expanding tool of a stop shoul-

der univer sally Jointed thereto so as to adapt
1tself to different angular positions to the axis
of the tool; and also in means for the longi-

- tudinal aclJustment of said shoulder; and also
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in means whereby the tool is perm1tted to re-

volve in the axis of such universal joint; and
in order to enable others skilled in the art to
which this invention appertains to under-

stand and use the same, I will proceed to de-

scribe the details of its construetion, explain
its operation, and subsequently pomt out in
the appended claims its novel characteristies.

Referring to the drawing: the figure repre-
sents a side elevation partly in section, of an

expanding tool with the improvement at-

tached applied in the operation of expanding
a tube, having an angular external structure.
- Theexpanding tool, illustrated, is composed
of a radially mortised stock or body a, wherein
are supported the expanding rollers b. A ta-

pered mandrel B is inserted through the stock

or body a, which being revolved and gradually
fed forward forces the rollers b against the

- Interior of the tube C, causing the same to
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become expanded upon the casting D, form-
ing a tight joint.

E 18 a stop shoulder unwersa,lly Jjointed to
the tool so as to adapt itself to dif
gular p051t10ns to the axis e—f thereof, such
for example, as that g—/» indicated in the
drawing. The stop shoulder E is capable of
an osellla,tory motion of self-adjustment
whereby its abutting flange 4, may coincide

‘erent an-

| the surface of the head D, or other external

structure into which the end of the tube C is
to be expanded. The stop shoulder K, Is
moreover revolubly jointed to the tool, so as
to permit the latter’s rotation on its axis e—,
when the mandrel B is revolved.

The construction illustrated, which may be
variously departed from in matter of detail
within the meaning of the invention,is as fol-

‘lows: The shank ¢, of the tool, terminates in
of the

a ball d, concentric with the axis e—f
tool, about which ball is fastened the oscillat-
ing stop shoulder K, to move upon a center
lying within said axis. Consequently the
abutment. formed by the stop shoulder K,
limiting the entrance of the tool, will operate
toward the center of oscillatory adjustment
and the resistance become equalized around
the axis of the tool,avoiding any tendency to
deflect, the same from its coincidence with the
axis of the tube C during the Opelatmn of
expanding.

The socket of the universal joint consists
in two parts j—Fk fastened together by screws
n. The part k is screw threaded into the
flange 1, of the stop shoulder E, and the said
ﬂanﬂ'e is thereby rendered lonwnudm&lly ad-
Justa,ble in order to gage the amount of pro-
jection of the expanding rollers into the

justment after being determmed is retained

by a suitable set screw m.
In the operation of the device, the tool is

inserted into the mouth of the tube C, and
the universally jointed stop shoulder K there—
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mouth of the tube C. Said longitudinal ad-

upon automatleallg adjusts itself to the head -

"D; whether at right angles, or otherwise dis-

posed to the a,xis of the tube C. Moreover
the stop shoulder K, by reason of its univer-
sal movability, 18 addpted to find a firm seat-
ing on any external surface which may be

convex, concave, or irregularly contour ed in
A pin or

distinction_ from a plane surface.
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other rotating device is inserted at p, into the

mandrel BB, which is thereby revolved and
gradually advanced into the tube between
the rollers b, actuating the same by i impinge-
ment thereon. The rollers b, move in a con-
stant plane of orbital IeV()llJ.thIl according to
the position of the stop shoulder E, and the
revolving plane of sald expanding I'ollers 18

at any angle within lemsonable limits, with | more partleulal ly deteunmed by the adjust-
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ment of the flange ¢, of the said stop shoulder
K, in the manner hereinbefore described.

Having thus fully desceribed my invention,
what I claim and desire to secure by Letters
Patent is:— |

1. In a tube expanding tool, a stop shoul-
der universally jointed thereto so as to adapt
itself to different angular positions to the
ax1s of the tool, for the purposes described.

2. In a tube expanding tool, a stop shoul-
der universally jointed thereto by a revoluble
Joint concentric with the axis of the tool, for
the purposes deseribed. |

o. In a tube expanding tool, a stop shoul-
der universally jointed thereto so as to adapt
itself to different angular positions to the axis
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| of the tool, and means for adjusting the lon-

gitudinal position of the abutting surface of

sald stop shoulder, for the purposes described.

4. The combination in an expanding tool,
of a stock or body, expanding rollers sup-
ported therein, a tapered mandrel inserted
between the rollers, and at the extremity of
the stock or body a ball concentric with the
axis of rotation of the tool, and a stop shoul-
der provided with a socket fitting the said
ball, substantially as described. -

OTIS AUGUSTUS WHITE.

Witnesses:
H. W. MEAD, |
CHAS. W. FORBES.
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