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UN ITED STATES

PaTENT OFFICE.

REUEL BLACKWOOD, OF PHILADELPHIA,

PENNSYLVANIA.

IMPROVED METHOD OF EXPANDING TUBES IN TUBE-SHEETS.

Specifieation forming part of Letters Patent No. 42, 59, dated April 5, 1864,

To: all: whom it may concern:
Be:it known that I, REUEL. BLAOI;WOOD of

the city of Ph1lf1de1ph1'1 in the State of Penn-
sylvania, have 111vented a new and useful Im-

pmvement in the Mode of Expanding the

Ferrules in: Securing Flues in Tubular Boilers;

and- I do hereby declare that the following 1s:

a full and exact desecription of the: construec-
tion and operation of the same,reference bemg
had to the accompanying dramnws, making a
part of this specitication, and to the letters of
reference marked thereon.

- My invention relates to the: application of
the grooved ferrules, intended for securing the
ends of the flues In the tube-sheets of locomo

“tive and other tubular boilers, patented by J.

H. Knickerbocker, June 24, 1862; and 1t con-
- sists in the employment of hydraulic pressure
for the purpose substantially in the manner
hereinafter described and specified.

In the drawings, A is a portion of a small
or portable hydrauhc hand- -press, having: on
the projecting stem «’ of the main piston an
oblong or T head, «*; B, a portion of the tube-
sheet of a boiler, and O one of the tubes or
~ flues, as secured therun, D, the grooved fer-
rule; I, an adjustable hollow conical frus-
tum, and F an adjustable clamp, represented
as abuttmg both against the ferrnle D and
the main cylinder-head of the press A. The
main cyhnder of the press A may be made
about eight or ten inches long and three inches
dmmeter, (more or less,) and the whole press
constructed so as to be easily operated by a
hand-lever in the usual manner, but with a
head, a?, on the main stem a’, and 50, also, that
after the stem has been pushed out to 1ts full
extent it can be retracted by the pomtwe
power of the press. The sald head a? is oval
or oblong in its transverse position on the
stem, and the hole in the conical frustum K1is
- of the same form, though a little larger in ifs
transverse dlrectlon so that the said head and
stem may be easily pa,ssed through the frus-
tum and then turned a quarter round therein
to bring the larger diameter of the said head
“across the oval hole in the frustum, and thus
prevent the withdrawal of the stem m a longl-
tudinal direction when the whole apparatus 1s
in operation. The frustum K 15 about three
inches long, and its larger diameter at least
equal to the inner dlameter of the tube or flue
- C, while its smaller diameter is a little less

| than the inner diameter of the ferrule D De-

fore the latter has been stretched inits appli-
cation, as represented in Ifigure 1.
The clamp I consists of a pair of springy

steel arms, f’ f, projecting from a boss, j%

through a hole in which latter the stem a of
the press may slide, as represented in Ifig. 1.
The arms /' f/ are curved in their transverse
section at their ends, and are also- made so
that while they will: fit over the smaller end

of the frustum E in their normal state they

will also yield apart sufficiently for the recep-
tion of the larger end of the same as the said
frustum is gradually drawn between them in
the operation of expanding the ferrule D, as
will hereinafter be described. The ferrule D
has a curved groove, d/, around 1n 1ts outer
side, and 1ts greatest exterlor diameterissuch
as will just permit it to be easily slipped into
the open end of the tube or flue C before the
latter is expanded, and the hole through the

boiler-sheet B, for receiving the end of the

said tube, exceeds the said exterior diameter
of the htter by a little less than twice the
thickness of the shell of the ferrule at its
groove d, so that after the flue has been se-
cared In the sheet D, as will be immediately
described, the inner surfaces of the said fer-

rule and flue will be even or of equal diame-

ters, as seen 1n Iig. 1.

Operatwn The flue C having been inserted
in its appropriate hole in the sheet B, and the
stem a’ of the press A having been pushed out
to its full extent, with the clamp I applied
thereto, the ferrule D is slipped upon the
smaller end of the frustum K, and the latter
then slipped over the head a® of the stem a/,
entering the stem at the smaller end of the
frustum, until the said head has passed en-
tirely through it, when the said frustum 1s

then turned a{quarter round thereon, and the .

stem thus consequently secured against being
witharawn by a longitudinal motion. The

parts being thus connected together are lifted
up and the frustum and ferrule inserted into
the tube C until the thicker end of the ferrule
thereon is brought flush with the end of the
tube G, when the press is operated by means
of its appropmate hand-lever, and one end of
the clamp If abutting ag‘unst the end of the
ferrnle D, while its other end abuts against
the main cylinder head of A, until the frustum
has been drawn entirely through the said fer-




rule, and thus Ith'e latier, togetlier with the

end of the tube C, expfmded as desired, or as

‘represented in I‘1g 1.

The grooved ferrule D produces the Dest
fastening known for the purpose of securing

the end of the flues of tubular boilers; but the |

difficulties hitherto attending their expansion
in place have prevented their general use, a

screw and nut, with an operating-lever neces-
 sarily five or SIX. feet long

, being the only
means found sufficient for the purpose, and
consequently the said ferrules could not, for
want of sufficient room in the fire- chmmber be

- expanded in any of the tubes or flues whleh

were not opposite to the fire-door opening, to
say nothing of the constant liability Of the
screw-threads to be stripped in the operation.
It will be seen that iy mode, as herein de-

scribed, obviates these difficulties entirely, be-

cause the small hydraulic press can be readily
introduced, handled, and operated, as de-
seribed, entlrely within the fire- dnmber of a

-locomotwe or other tubular boiler, and the

pressure required to expand the fermlbs af-
forded by the expenditure of a small amount

~of hand-power.
The clamp I' may be made in the form of a |
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hollow cylinder, divided longitudinally into-
three or four parts, so as to permit it to ex-

1 pand with the ferr ule as the frustum 1s drawn

forward ; but it is believed the form first de-
seribed is the more simple and inexpensive of
construction and quite as effective. I there-
fore do not intend to confine myself in the
construction of the different parts to the pre-
cise forms set forth in the drawings, as it is
obvious that variations may be made in the
forms of the different parts without deviating
from the principle of thelr mode of Ol)emtlon-
but,

wanw fully descrlbed my 1mpmvement |
and pomted out its superior utility, what I
claim as new therein of my invention, and de-
sire to secure by Letters Patent, is—

The employment of a hydmuhc press, pro
vided with a head, a?, on its projecting main
stem «/, in combmatlon with the frustum of

| a cone, K, and a suitable clamp, F, arranged

to opel ate fogether, Stlbstant1ally 111 the man-
ner descnbed for the purpose specified. |
REUEL BLACKWOOD.,
Witnesses:
| 3ENJ. MORISON,
I5. If, SHATTUCK.,
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