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To all whom 4t may concern.:

Be it known that I, Cornerius S. CLARE,
citizen of the United States, residing at Nor-
folk, in the county of Norfolk and State of
Virginia, have invented new and useful Im-
provements in Leak-Stoppers for Boiler-
Tubes, of which the following is a specifi-
cation.

My invention relates to leak stoppers for
boiler tubes, and is an improvement in a
device of the same class forming the subject
of my United States Letters Patent No
955,500, dated April 19, 1910.

Tn the aforesaid patent, the defective tube
is clesed by a leak stopper, placed within the
tube with a head at each end fitting steam
tight, the two heads being open from end
to end and connected by a pipe to permit
cirenlation therethrough. One of sald
heads, the outer one preferably, has a turn-
ing member which, through the medium of
the pipe, tightens the packing of both heads.
This same head has also a projecting finger
on one of the packing compressing rings that
engages a prejecting tube end and prevents
said ring from rotating. The other head
has ‘a compressing ring held against rota-
tion by a frictional member attached thereto
bearing against the inner surface of the tube.
The respective cobperating . compressing
members have facial projections which en-
gage the packing rings and are held from
turning by this means. _

The principal objects of the present inven-
tion are to simplify the construction and
reduce the cost of leak stoppers; to- dis-
pense with the connecting pipe between the
heads, by closing a defective boiler tube with
like leak-stoppers exteriorly inserted in each
end of said tube, said stoppers each having
both" an expansible steam packing, and an
expansible anchoring or aftaching means
which engage the inner wall of the tube so
securely that the stopper cannot leak around
the packing nor be blown out of the tube;
and finally to keep the leak stoppers rela-
tively cool by forming a chamber therein
open at one or the other end so as to fill with
water, whether the defective tube be a fire
tube or a water tube. ‘

With these and other objects in view the
invention consists of the construction, com-
bination-and arrangement: of parts herein-

after described in detail and set forth in the
appended claims and illustrated in the ac-
companying drawings, in which:

Figure 1 is a vertical longitudinal section
through the fire tube of a boiler with my
improved leak stopper in place therein and
shown partly in section. Fig. 2 is a sec-
tional view of the hollow or chambered:
body, such as is used with the leak stopper in
water tube boilers. Fig. 8 is a perspective
view of a flanged and threaded collar form-
ing a part of the leak stopper. Fig. 4 is a
perspective view of the divided anchor ring
which holds the stopper within the tube.
Fig. 5 is a view of one side of the same. Fig.
6 is a view similar to IFig. 1 showing a modi-
fication. Fig. 7is an enlarged sectional view
illustrating a feature of the invention.

In the drawing, @ designafes a portion of
a boiler with one end of a tube & secured
therein in any usual manner. The tube b
may be a fire tube or water tube, as the in-
vention is applicable to either type.

The leak stopper comprises a body 10 of
cylindrical form, screw threaded at one end
as at 11 and provided at its opposite end
with a polygenal head 12, at the base of
which is an outstanding flange 13, the inner
face of which is preferably smooth and,
when in place, bears against the end of the
tube 0. The body 10 is preferably made
with a chamber 14 therein which extends
into the head 12 and laterally into the flange
18. I preferably close the outer or head end
of the chamber when the stopper is used to
close a fire tube, as in Figs. 1 and 6, and the
inner or threaded end (see Fig. 2) when em-
ployed in a water tube. The object of the
chamber 14 and the closed ends will be de-
seribed hereinafter.

Loosely fitted on the body 10, which is of
less diameter than the flne and extends there-
in when the stopper is in use, are two com-
pression rings 15 and 16 between which is
placed a packing ring 17, preferably of as-
bestos, that expands when the compression
rings are drawn together and bears water
and steam tight against the inner surface of
the tube. The compression ring 15 has its
inner face 18 beveled from its outer and in-
ner circular edges toward the center of said
face to form a cirenlar rib or apex 19 theve-
on that is forced into the packing which
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holds  said ring 15 from rotating when
the body 10 is turned. The outer face 20
of said compression ring 15 is finished
smoothly and bears against the inner face
of the flange 13. The other or inner com-
pression ring 16 has its outer face 21 formed
with a rib 22 similar to the inner face and
rib of the ring 15 and for the same purpose.
Its opposite face has a flat portion 23 and a
beveled portion 24 inclined toward the op-
posite face, as in Iigs. 1, 6 and 7.

A pressure collar 25, screw threaded on
the body 10 is made with a flange 26 on its
inner end adjacent the compression ring 16
and preferably of the same diameter, the
edge being beveled at 27 in a direction oppo-
site the bevel on said ring 16, the two bev-
eled surfaces 24 and 27 forming between
them a V-shaped groove in which is placed
a transversely divided ring 28 hereinafter
called an anchor ring because it anchors or
holds the leak stopper within the tube.

The anchor ring 28, made of a hard re-
silient metal such as steel, is of angular
shape interiorly to fit snugly within the V
shaped groove hereinabove described, and
has on its outer surface a plurality of flat
semi-pyramidal projections 30, each having
a sharp point 31 and three inclined sides.
The remaining side 32 is straight and per-
pendicular to the axis of the ring. When

- the anchor ring is placed in the V-groove,
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the straight sides 32 of the projections face
outwardly and one of their inclined sides
directed inwardly relatively to the tube b.
The anchor ring is divided, as stated, and
the ends slightly separated, one end 33 be-
ing bent outward slightly (see Ifig. 5) while
the other end 32 has a laterally projecting
lug 85 that enters a notch 36 in the periph-
ery of the collar flange 26 to prevent the col-
lar rotating when the body 10 is turned.
To use the leal stopper, the two compres-
sion rings 15 and 16 with the packing ring
17 between them are slipped on the body 10
up to the flange 18. The anchor ring 28 is
next placed against the compression ring 16
and finally the collar 25 is screwed on the
body until the beveled side of its flange 26
bears against the anchor ring. In this po-
sition of the parts, the collar 25 does not
abut against the compression ring 16, a
space 37 being left between them so that the
collar may be drawn toward the ring as the
body is rotated. When the several parts of
the stopper have been assembled and it is
desired to close a defective tube, the stop-
per is inserted into one end of said tube
until the flange 13 strikes the end of the
tube, as shown in the drawing. The diam-
eter of the anchor ring 28 is such that some
force is necessary to enter the leak stopper,
but as the beveled sides of the projections 80
face the direction in which the stopper
moves, the latter may easily be driven home.

1,043,208

A wrench or other tool is now applied to
the polygonal head 12 and the body 10 ro-
tated, drawing the collar 25 toward the
compression ring 16. The collar cannot ro-
tate, it being held by the lug 85 on the an-
chor ring, nor can said anchor ring turn
owing to the sharp points 31 of the projec-
tions 30 engaging the interior of the tube.
To guard against slipping of the anchor
ring owing to a possible slight enlargement
of the tube due to heat, or, because of in-
sufficient expansion of said ring before plac-
ing the stopper in the tube, the end 33 of
the anchor ring has been turned outwardly
to insure the engagement of the pointed lug
or lugs 30 thereon with the tube 5. Con-
tinued rotation of the body 10 first draws
the collar 25 toward the compression ring
16 which narrows the V-groove therebe-
tween, and consequently expands the anchor
ring, thus driving the points 31 of the pe-
ripheral projections into the tube. Besides

moving radially, the projections 30 have a

movement toward the outer end of the tube
due to the anchor ring riding along the bev-
eled portion 24 of the compression ring 16.
The flat sides 82 of the projections facing
the direction of linear movement, the points

81 cut into the metal of the tube and each

turns up a bur in front of it, as clearly
shown in Fig. 7. The pressure exerted by
the outward movement of the collar also
forces the compression ring 16 against the
packing ring and expands the same tightly
against the inside of the tube.

The anchor ring 28 being expanded and
moved outwardly by the collar 25, the point-
ed projections 30 on the ring penetrate the
tube more and more as the ring travels out-
wardly, thus forming grooves of gradually
increasing depth in the tube and enlarging
the upturned burs which serve as abutments
for the projections and prevent the leak
stopper being blown out by the pressure
within the boiler tube.

In a fire tube boiler, the outer end of the
chamber 14 in the body 10 is closed, as in
Fig. 6, and its inner end open to permit
water which enters the defective tube flow-
ing inte said chamber and keeping the stop-
per relatively cool and prevent the same
burning out.  With a water tube boiler, the
outer end of the chamber is open and the
inner end closed, see Fig. 2, so that water
may flow therein from the water leg.

11 desired, the inner compression ring 15
may be omitted and the inner face of the
body flange 13 be formed with a projecting
rib 38 similar to the rib 19 on the compres-
sion ring 15 and for the same purpose, the
packing forms no appreciable impediment
to the rotation of the body. :

While it is preferred to construct the
anchor ring with a plurality of peripheral
projections as shown, other equivalent means
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may be substituted therefor without depart-
ing from the spirit of the invention.

The leak stopper 10® for use in water
tubes, has the open end of the chamber 14,
where it passes through the head 122, made
polygonal in form as at 142, to receive the
polygonal end of a rod by means of which
the plug is turned. This is rendered neces-
sary as the open end of the water tube is
within the water leg or pocket of the boiler,
and a stopper therein could be reached with
difficulty, if at all, with a wrench.

Having thus described the invention what
I'claim as new is:—

1. In a leak stopper for boiler tubes, a
rotatable body member, a pair of compres-
sion rings and a packing ring therebetween
on said member, non-rotatable means on said
bedy member adapted to be drawr longitu-
dinally thereof, and an anchor ring having
peripheral projections adapted to be ex-
panded and drawn longitudinally by said
means to force said projections into the body
of a tube.

2. In a leak stopper for boiler tubes, a
rotatable body member, a pair of compres-
sion rings and a packing ring therebetween
slidable on said member, means on said body
member adapted to be drawn longitudinally
thereof to laterally compress said packing
and cause it to expand peripherally, and a
divided anchor ring having pointed periph-
eral projections placed between said means
and one of said compression rings to be ex-
panded by and move longitudinally with
said means for forcing said projections into
the body of a boiler tube grooving the same
and forming a bur in front of each projec-
tion.

3. In a leak stopper for boiler tubes, a
body member, expansible packing means
thereon for closing a boiler tube, an anchor
ring having peripheral projections, and
means movable longitudinally of the body
member for expanding said packing and also
expanding the anchor ring and moving it
longitudinally to force said projections into
the body of the boiler tube and cut gradually
deepening grooves therein to prevent blow-
ing out of the leak stopper.

4. In a leak stopper for beiler tubes, a
rotatable body member, expansible packing
means thereon for closing a beiler tube, a di-
vided anchoer ring having a series of periph-
eral projections around the same beveled on
one side and approximately perpendicular
to the axis of the ring on the other side, and
a non-rotatable collar screw threaded on said
body and movable longitudinally thereof
when the body is rotated for expanding
said packing and also for simultaneously
expanding the anchor ring to force said pro-
jections into the body of the tube and mov-
ing it longitudinally thereof to cut by the
perpendicular edges of the projections
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grooves of gradually increasing depth and
turning up a bur in advance of each pro-
jection.

5. In a leak stopper, a hollow rotatable
body closed at one end, expansible packing
means fitting locsely thereon, a divided an-
chor ring having a series of pointed pe-
ripheral projecticns and a laterally project-
ing lug, and a collar threaded on said body
and mevable longitudinally thereof held
against rotation by the lug engaging a notch
in the collar, said collar adapted to expand
sald anchor ring and simultanecusly move
1t longitudinally to force said pointed pro-
Jections into the body of a beiler tube and
turn up burs therefrom,

6. In a leak stopper for boiler tubes, a ro-
tatable body member, having a flange adapt-
ed to bear against the end of a boiler tube, a
polygenal head for rotating the same, said
body having a chamber therein extending
into said flange and head and open at one
end, an expansible packing member slidable
on said body, a collar screw threaded on said
body adapted to expand said packing, a
divided anchor ring between said packing
means and the body on the periphery of
which ring are a plurality of pointed pro-
jections adapted to be forced into the body
of a boiler tube by said collar to hold the
ring against rotaticn, and means between
said collar and ring to prevent rotation of
the collar,

7. In a leak stopper for boiler tubes, a
rotatable body having means for limiting its
admission to a boiler tube, compression
rings and a packing therebetween slidably
mounted on said body, a collar screw thread-
ed on said body movable longitudinally
thereof, and a divided anchor ring having
exterior peripheral projections and its in-
ner side inclined in opposite directions to
contact with beveled surfaces on said collar
and the adjacent compression ring to ex-
pand said collar and move it longitudinally
of the body when the latter is rotated, for
forcing said projections into the bedy of a
water tube and cut gradually deepening
grooves therein.

8. In a leak stopper for boiler tubes, a 1

rotatable body having means for limiting its
admission to a boiler tube, compression rings
and a packing therebetween slidably mount-
ed on said body, a collar screw threaded on
said body and movable longitudinally there-
of when the body is rotated, said collar hav-
ing a projecting circular flange beveled at
its outer edge, and a divided anchor ring
having a lateral projection on cne end en-
gaging a notch in said collar flange to pre-
vent rotation of the collar, pointed projec-
tions on the outer surface of said anchor
ring and a double inclined surface to con-
tact with the beveled surface of the collar
flange and with a like surface on the adja-
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cent compression ring, said pointed projec-
tions adapted to be forced into the body of a
boiler tube by the collar for holding the an-
chor ring from rotating.

9. A leak stopper for boiler tubes com-

prising a rotatable body, an expansible pack-
g, a non-rotatable collar threaded on said
body, and an anchor ring having peripheral
projections for engaging the body of a
beiler tube to prevent the ring from turning,
said collar adapted to expand said anchor
ring to force the projections into the tube,
and a lug on said anchor ring engaging the
collar to prevent rotation of the latter.

10. A leak stopper for boiler tubes having
an expansible packing insertible in a flue
end, a divided ring having pointed periph-
eral projections adapted to be forced into
the body of a tube to anchor the tube stop-
per, and means for expanding said ring and
the packing when the body is rotated.

11. A leak stopper for boiler tubes com-
prising a rotatable body having an out-
standing flange to bear against the end of

5 a'boiler flue, an expansible packing slidable

on said body, a compression ring also loose
on the body provided with a rib on one side
to press against said packing, the opposite
side of said rib having a beveled surface at
its periphery, a non-rotatable collar screw
threaded on said body and having a flanged
end, the side of which facing the compres-
sion ring being beveled in the opposite di-
rection, and a divided anchor ring, the in-
ner side of which is beveled in opposite di-
rections adapted to fit snugly between the
two beveled surfaces and be expanded there-
by when the body is rotated, said anchor
ring having a plurality of projections on its
exterior surface inclined on their sides next
the collar, and substantially perpendicular
to the outer edge of the collar on their sides
next the compression ring which are forced
into the body of the flue when expanded to
prevent the pipe stopper being blown out
by internal pressure.

12. An anchor ring for boiler tube leak
stoppers comprising a divided spring ring,
the inner surface of the ring comprising
portions inclined in opposite directions to
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form an intermediate projecting edge, one
end of said ring being turned outwardly,
an&l a laterally projecting lug on the other
end.

13. An anchor ring for boiler tube leak
stoppers comprising a divided spring ring
having a plurality of exterior projections
beveled on one side and approximately per-
pendicular to the axis of the ring on the
other side, the inner surface of the ring com-
prising portions inclined in opposite direc-
tion to form an intermediate projecting
edge, one end of said ring being turned out-
wardly, and a laterally projecting lug on
the other end.

14. An anchor ring for boiler tube leak
stoppers comprising a divided spring ring
having a biting projection on its outer sur-
face, one side of which is inclined and the
opposite side substantially perpendicular to
the axis of the ring, the inner surface of the
ring comprising portions inclined in oppo-
site directions to form an intermediate pro-
jecting edge.

15. In a leak stopper for boiler tubes, a
rotatable body member, a pair of compres-
sion rings and a packing ring therebetween
on said member, non-rotatable means on said
body member adapted to be drawn longi-
tudinally thereof, and an anchor ring hav-
ing a peripheral biting projection said ring
adapted to be expanded and drawn,longi-
tudinally by said means to force said pro-
jection into the body of the tube.

16. In a leak stopper for boiler tubes, a
cylindrical body threaded at one end and
having a polygonal head at its other end,
an outstanding flange on said body at the
base of said head, a chamber being formed
in said body closed at one end and open at
the other, said chamber extending into the
polygonal head and communicating with a
narrow chamber within the flange.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
CORNELIUS S. CLARK.
‘Witnesses:
A. CHrisre,
C. C. Bear.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,
‘Washington, D. C.”
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