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Be 1t known that I, CAMPBELL P. HiGGINs,

tain new and useful Improvements in Tube-
Expanders of which the followmg is a specifi-
cation.

There are or may be various constructions of
steam-boilers tending to promote the conven-
ience, efficiency, facility for repairs, &e., which
are at present impracticable on aooount of the
impossibility of expanding the tubes in such
by the ordinary expander. My invention al-
lows the tubes to be expanded with the ordi-
nary efficiency in positions which would be
otherwise inaccessible for the purpose. Iequip
the expander with oneor more universal joints,
and operate through lateral passages, which
may be at various angles with the tube.

The following isa description of what I con-
sider the best means of carrying out the in-
vention.

The accompanying drawings form a part of
this specification.

IFFigure1is a vertical section through a por-
tion of a boiler of the style known as ¢ Bab-
cock & Wilcox.” The expander is represent- |
ed as in the act of expanding a short tube or
thimble, which connects the header with the
barrel ot the boiler or with an intermediate
casting which connects therewith. In this
figure there are two universal joints.
1S an outline, showing the same with one uni- |
versal joint.

Similar letters of reference 1ndloate corre-
sponding parts in both the figures.

A A are the two walls of the header, by |
which term I designate the construction of

which the several mdopendent tubes which |

are tightly set. -
B B are the main tubes. | : 4
C C are the hand-hole covers, one ‘opposite
toeach of the main tubes. By removm g these

hand-hole covers access is obtained to expand |
the tubes B by the ordinary expander w113h n
straight shank.

D is a short tube or thimble set in the upper
end of the header, and uniting the header
‘The construc- |

with enother part of the boiler.

1 head to fit on the neck G'.

Kig. 2|

tion of the other part may not allow an ex-
pander to be operated from the other end of
the tube or thimble D.

Eis the ordinary roller device, adapted to be
inserted easily in the end of a tube at the
point where it 18 to be expanded.

(z is a short tapering mandrel, which, being
strongly revolved and gently pressed endwise,
traverses the rollers of the device Ik around in
the interior of the tube, and expands it into
forcible and tight oontact with the casting A,
making the desired joint. The wandrel G has
a contracted neck, G, bevond which is a
smoothly - finished eye, G? The shoulder
formed by.the juunction of the neck G’ with

‘the large portion G of the mandrel receives

end-pressure and guidance from a lateral rod,
J,havinga forked orotherwise suitably-formed
This rod J is in-
troduced through the hand-hole, which is ad-
Jacent, the hand-hole cover being previously
removed. The eye * is engaged by a corre-
Spoudmg eye, K2, formed in the end of a link,
K. The other end of the link K has an eye,
K’, which engages with an eye, M/, in the end
of a mandrel, M, the other end of which is
adapted to receive any suitable device for im-
parting rotary motion by hand or by machin-
ery. The tapering mandrel G, with the link K
and mandrel M, are all mserted through the

hand-hole most tevombly situated, the hand-

hole cover being removed to allow this opera-
tion. The roller device i and the taper man-
drel G may be set in the proper position by
operating with the hand through the hand-
hole nearest tbereto. When all 1s ready the
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mandrel M is turned continuously with any

required degree of rapidity, and the taper
mandrel G is pressed endwise into the device
K by means of the lateral rod J. This latter

i also serves an important function in steadying

the mandrel G, particularly at the commence-
ment ot the operamon
eyes G® K? and of the eyes K’ M’ serve as
universal joints.

Modifications may be made in the forms and
proportions of the parts. I can employ sets
of the connected mandrels G K M, having dif-
ferent lengths to the several parts., selecting
for each of the difficult situations where this
device 18 to be used the set best proportioned

The junctions of the |
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3 ieth_er material 5

. volve the zma;n;drelm expanding a large and ;|
o thick tube of hard iron or steel makes it in i

sufiice.
eye 'G? on the extended mandrel (= being con-
nected directly to the eye 11’ on the mandrel
M, to which the 1ev‘0wmw fome IS apphed 1
'::ed]rectlv” e
1 can emplov more : ehhomteb formed um-é
- versal joints, if desired, in any case; but my
experiments 1ndicate t].lﬁ&ti the 5sim‘pleg locked
eyes, being smoothly and accurately formed:
and lubricated, serve well.
room laterally than the wost of the elaborate
forms of uaniversal joints.
- 13 universal joint formed simply by socketing one
- rod into -another, the end of the tenon: .bemﬂ'é
. squared -oréstaresh;&ped and fitting in & corre- |
oospondingly square or star-shaped socket, the
. socket being sufficiently hrﬂerfto allow thei
=requuul inclination of the parts.:
I can employ: a flexible shaft of wire or |
but the force required: to re- |

2 | S 275,766

forthat particular work. - IFor many situations
a device  with asingle universal joint may
2 shows such a construction, the |
i the.. whole,:

AR e
- TIfig.

They occupy less

I can employ a.

-my judgment, more expedient to use rigid : b‘ll‘b
~or links with universal joints, as shown,

25;;@:-'

- Parts of the invention may be used without: = =

~I.claim ‘as my inv entlon-— S

I can opertbte mth S0me  Success -
W’ith{)ut the lateral rod J. S

1. The combination. of the ]’a,teml 1’0(1 or =

bA’\IPBELL P HIG(II\LS
Wltness}e&, | _
ALEXMDER RIC]LH.Y'
H.F. BREWSTER.

holdeli J, tapering: mandrel (=, having: a con- -~
tracted neck, &/, and flexible connection M, ..
adapted for joiut operation, as herein specified. -

2. The universal joints described, composed:
of simple eyes (+* K* K’ M/, in combination '
with the tapering mandrel G, rollers L, inter-
mediate link: K, and operating  mandrel M, = =
adapted to Serve as a,nd for thepurpo*%a herem% EEREEE NS P
?SpLCIhL{] EERERES a R T TR
In testlmem whereof I hiwe hereunto Sete SRR R
5 1115 hand, at Pml&delphm, Pennsylvania, this -
18th day of December, 1882, in the 1:-resence? S

| of t’ﬁ(} blle(}llbl‘ﬂg' mtnesaes. | S -
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