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This invention relates to a closure for seal-
ing an opening against pressure of consider-
able amount and also to a process of apply-
ing the same. The invention is particularly

8 applicable to boilers operating upon the La
Mont principle as set forth in Patent No.
1,545,668, wherein a series of steam generat-
ing tubes is connected to a common header.

g@ne of the objects of the invention is to

10 provide a means and method whereby the
tubes may be easily assembled in the header
and the opening in the header afterwards
sealed against leakage of steam, said sealing

 means being also secure against blow-out or

18 disruption by the high pressures commonly
L.

ferably the seal is in the form of a
lug of cold rolled steel forming sub-
a circular segment of a substan-
1 shell, the opening to be sealed
led with an annular recess and
1g being inserted into the opening and

d the recess so that it then be-
of a sphers of greater radius.
uch expansion is brought about
> the segment by a suitable tool,
ing being carried to an extent be-
essary to cause the peripheral
1g to abut the inner wall of the
lug thus treated has a tendency
d radially if permitted to do so.
1d other features and advantages of
1 will become apparent from the
aims taken in

[

a front elevation, plan and side
ati 1z & beader and a series of
with the openings into the header closed
lug of the pregent invention,
an enlarged view showing the
plug in position and ready to be expanded
or fattened by a tool. _
4 Figure 3 shows the condition of the plug
after the tool has reached the limit of its
downward motion.
Figure 4 shows a slightly modified form
of groove; the dotted line structure showing
80 the plug prior to its being expanded or flat-

tened ; the full line structure showing it after
being expanded.

Figure 5 is a slightly different form of
plug from that shown in{’igure 4.

igure 6 is still another form.

Referring to the drawings, 1 indicates a
header of cylindrical form provided with
openings for the reception of a pluralit of
tubes 2. 'These tubes are of the general form
and size described in La Mont Patent No.
1,545,668, although not necessarily'limited
to the tubes there shown. :

“The tubes 2 are preferably expanded into
the wall of the header and for convenience:
in expanding these tubes a bore is made di- 05
ametrically through the header. That por-
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‘tion of the opening which is to receive the

tube is slightly tapered as indicated at @, Fig-
urel. The portion b, however,is cylindrical
and. is suitably grooved to receive a plug or
cap 3, which forms the subject matter of the
present invention.

Referring now to Figure 2, the part 1 indi-
cates a section of the wall of the header. The
bore of this wall is not the same throughout,
the upper portion thereof being of somewhat
greater diameter than the lower portion,
thereby forming a shoulder 4. A civcular
recess 5 is also formed adjacent the shoulder
and preferably contiguous therewith. The 80
lug 3 may be made in & variety of ways
ut is preferably formed from cold rolled
steel; ifs shape is substantially that of & cir-
cular segment of a substantially spherical
shell. e peripheral edge may be eylindri- 85
cal as shown in full lines in Figures 2 and 6
and in dotted lines in Figure 4 or such pe-
riphery may be tapered as in dotted lines in
Figure 5.

The cap or plug is of suitable thickness to
withstand the steam pressure to which the
tubes 2 are subjected and, of course, this
thickness will vary with the different instal-
Iations. After the tubes 2 have been expand-
ed into the header the plug is inserted in the
upper part of the opening and against the
s)?oulder 4 with its convex side uppermost, its
diameter being such that it snugly fits the
upper part of the cylindrical portion of the
bore. tool 8, which may be & plunger oper- 108
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- ating in any suitable way as by screws or

10

hydraulic means, is then brought to bear
upon the E‘lug until it assumes the form
shown in Figure 3, said plug being there
shown as having been flattened so that the
radius of the sphere of which it forms a part
is %‘eater than the sphere of which it orig-
inally might be said to have formed a part.
The plunger 6 is so shaped that pressure is
first applied near the center of the disc and

_at or near the end of its flattening stroke it

bears upon the portions of the plug near its

- periphery.
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“walls of the recess when t
-flattened to the desired extent.

e recess 5is of such depth and shape and

80 profportioned that the peripheral edge or
rim of the plug fits very tiﬁhtly against the
o plug has been

In other
words, the ve or recess is so designed that
the plug after deformation bears against the
walls of the recess and contacts with said
walls throughout substantially the entire ex-

tent of the adjacent surfaces of walls and -

plug, thereby giving a steam tight seal under
the pressures which are to be used.

Preferably, too, the peripheral edge of the
¥lug engages the inner wall of the recess be-

ore the glug has been flattened to its final
stage as s
an additional compression put upon the metal
of the plug by contact with said inner wall,
giving the plug a residual elasticity or tend-
ency to expand, if permitted to do so. This
is very important when the header is raised
to a high temperature as it is during the op-
eration of the generation of steam.- e
header walls then expand and the residual
elasticity of the disc permits it likewise. to
expand, so that there 1s no leakage of steam
through the plug even at very high pressures.

In ordeér that the seal may be even more ef-
fective for high pressures, it may be some-
times preferable to use the construction of
recess shown in Fi 4 and 5. This con-
struction differs slightly from that of Figure
2 in that the recess an upper shoulder as
well az 3 lower shoulder and the disc is forced
in between and into intimate contact with
both shoulders and also with the inner wall
of the recess. To permit the disc to more
readily enter the recess without any danger
of its lower edge cutting the lower wall there-
of, the disc may have initially the shape
shown in Figure 2, wherein its edge is slight-
ly flared. This is not essential, however, but
may be preferable in some cagee.

What is claimed as new is:

1. A process of sealing against pressure an
opening in a pressure retaining structure
which -consiste in forming & concavo-convex
disc of resilient yet deformable material, in-

serting said disc in the said opening and

deforming .ssid disc in such amount as te

expand i and bind it in the opening but net

own in Figure 3, so that there is

‘with sn abutment within the

. 1,801,008

sufficiently to make the disc flat, whereby tHe
resiliency of the material is maintained.

2. A process of sealing against pressure an
opening in a pregsure vessel which consists
in forming a concavo-convex disc of resilient
but deformable material of suitable thick-
ness, providing a shoulder in the opening to
be sealed, inserting said disc in said opening
and against said shoulder, and deforming
said disc in greater amount than that neces-
sary to cause the edge of the disc to abut the
walls of the opening but not sufficient to
make the disc flat, whereby the resiliency of
the material is maintained. '

3. A process of sealing an opening in a
pressure retaining vessel which consists in

forming a concavo-convex disc of resilient

and. deformable material of suitable thick-
ness, forming a groove in the opening to be
sealed, inserting said disc in said opening
and deforming said disc by flattening it to a
curvature flatter than that necessary to cause
the walls of the groove to squeeze the edge
of the disc while retaining sufficient curva-
ture to maintain the resilience.

. 4. A process of sealing against pressure
an opening in the wall of & pressure retaining
structure which consists in forming a con-
cavo-convex metal disc of suitable thickness,
forming a groove in the opening to be sealed,
inserting said disc in said opening and de-
forming said disc to substantially a spherical
radius greater than that necessary to cause
the edge of the disc to abut the walls of the
groove but of such radius that the resilience

.
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of the metal is retained to maintain the seal- -

ing of the opening.

%_ Processpzf sealin
the pressure contained in a pressure veesel
which consists in forming a concavo-convex
metal disc in the form of a circular segment
of a substantially splierical shell of suitable

thickness, forming a groove in the

opening
to be sealed, inserting said disc in sa.icfglll)en-
ing, and deforming said disc to s substantial-
ly spherical radius ter than that neces-
sary to cause the edge of the disc to abut the
walls of the groove but of such radius that
the risilience of the metal is maintained by
the spherical form. : .

6. A process of sealing an opening to be
closed against fluid pressure which consists
in forming a concavo-convex disc of resilient

et deformable material provided with s
ing surface a to be in oonm

{ opening whe
the disc is inserted therein, i ing said
disc in said opening and deforming said disc

to a curvature flatter than that neceesary to

cause its edge to abut the wall of the
but sufficient to retain the resilience of

terial of the disc, said bearing surface co-
operating with said abutment to control the

movement of that of the disc'into pree-

sure with said wall,

an opening against
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7. The combination with a portion of a
pressure retaining structure having an open-
ing therein, of a closure for said opening com-
prising a plug of resilient yet deformable ma-
terial in the form of a concavo-convex disc
with its edge held firmly against the wall
of the opening by the resilience of the mate-
rial of the disc in the concavo-convex form.

8. The combination with a portion of a
pressure retaining structure having an open-
ing therein provided with a shoulder, of a .
closure for said opening comprising a plug
of resilient yet deformable material in the
form of a concavo-convex disc pressed against
the shoulder with its edge held firmly against

- the wall of the opening by the resilience of the
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material of the disc maintained by the con-
cavo-convex form thereof. .

9. The combination with a portion of a
pressure retaining structure having an open-
ing therein provided with an undercut groove,
of a closure for said opening comprising a
plug of resilient yet deformable material in
the form of a concavo-convex disc with its
edge held firmly against the wall of the
groove by the resilience of the material of
the disc in its concavo-convex form.

10. A closure for an opening in a pressure
retaining structure comprising a concavo-
convex disc formed of elastic but deformable
material and having an annular bearing sur-
face on the concave side of the disc and ad-
jacent its edge of sufficient width to receive
pressure for deforming the disc and causing
1ts edge to slide on a counter surface in the
opening.

11. A closure for an opening in a pressure
retaining structure comprising a concavo-con-
vex disc formed of elastic but deformable
material and having a flaring edge of suffi-
cient width to receive pressure for deforming
the disc and causing its edge to slide on a
counter surface in'the opening.

Signed at New York, New York, this 2nd
day of December, 1927. :
JOHN E. JACOBY.



