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This invention relates to plugs and has for its 
general object the provision of an improved plug 
for use in holding high pressure at high tempera 
tures. 
The plug to which this invention relates is of 

general application wherever a plug is required 
for closing an opening against relatively high 
pressures at elevated temperatures. Specifically 
the embodiment herein disclosed is designed for 
the particular purpose of providing closuremem 
bers for the clean-out openings of headers and 

Fig. 2 is an end elevation of the same structure 
with parts broken away and shown in cross sec 
tion for purposes of illustration. . . . . . 

Fig. 3 is a fragmentary cross sectional view 
taken along the line 3-3 of Fig.2.2 
Referring more in detail to the drawing, the 

numerals. and 2 indicate a pair of tubes or 
tubular members which are substantially parallel 
to each other and which are joined together at 

O 

particularly box type headers such as are em 
ployed in connecting the adjacent ends of tubu 
lar meinbers in a boiler or other heat eXchange 
apparatus. w 

In the past these clean-Out openings have been 
closed by means of tapered plugs held in place 
against tapered seats by any one of a number 
of well known holding devices. Prominent among 
these was a stirrup like yoke having parts ex 
tending from the exterior of the header on both 
sides of the opening in the header and having 
a cross member extending over the opening carry 
ing a set screw adapted to bear against the plug 
and hoid it in place. Difficulties have been en 
countered with this structure, however, in that 
when excessive pressure is applied to such a plug 
it tends to lift the plug from its Seat and hence 
to produce a leak. When high pressures are com 
bined with high temperatures this tendency is all 
the more prominent because of the fact that the 
material of the plug itself has less strength at 
high temperatures and is, therefore, gnore apt 
to take a permanent “set,' which, of course, Will 
mean that the plug will thereafter not provide 
a tight Seal for the opening. 
It is, therefore, an object of this invention to 

provide a plug structure and holding means there 
for which will not loosen under high pressures 
and temperatures. 

Furthermore, it is an object of this inven 
tion to provide such a structure in which the 
seal will actually become tighter and more per 
fect as the device is subjected to greater pres 
Sures and higher temperatures, this being true, 
of course, within the physical limits of the mate 
rial of which the structure is made. 
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Another object of this invention is to provide 
a plug which will give greater strength per unit 
of its weight than would plugs of the previously 
used designs. . . . . . 
Other objects and advantages of this inven 

tion will become apparent from the following 
description taken in connection with the accom 
panying drawing in which, one embodiment of 
this invention is set forth by way of illustration and example. 

In the drawing: 
Fig. 1 is a view partly in longitudinal cross 

section and partly in side elevation illustrating 
a plug structure made in accordance with this 
invention, . . . . . . 
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their adjacent ends by means of the header 3. 
The header 3 is provided with appropriate open 
ings for receiving the ends of the tubes and 2 
and these tube ends are rolled into such open 
ings and into circumferential corrugations 4 
formed in Such openings as indicated by the 
numeral 5. In order that access might be had 
to the interior of the opening in the header and 
of the tubular member fitting therein so that 
this rolling. Operation just referred to might be 
carried out and also so that access might be had 
to the interior of the tubular member and the 
header for clean-out purposes, the header is pro 
vided in alignment with the tubular member 
With an opening known as a clean-out opening 
having a tapered plug seat 6. Seated against 
this tapered plug seat 6 is the tapered peripheral 
surface of the closure or plug member 1. It is 
noted that this plug member 7 consists of a 
body portion of concavo-convex form having its 
convex surface 8 disposed toward the interior of 
the header and having its concave surface 9 dis 
posed outwardly with respect to the header. On 
its. Outer edge the tapered seat G is provided for 
Seating against the Surface 6 within the open 
ing in the header, these two seating surfaces be 
ing preferably ground, together for the purpose 
of Securing a perfect joint. As illustrated, these 
seating surfaces are conical although it is con 
ceivable that they might be made spherical if 
desired. . . * . . . . . . . 
... The marginal portion of the plug member is 
preferably formed with an outwardly turned part 
or lip, and on the inner surface of this lip is pro 
vided a bearing or seating surface, this second 
surface being Of Spherical formation as shown at 
f. Against this spherical surface there is 
adapted to be seated a corresponding spherical 
Surface 2 on a hold down nut f3. The purpose 
of providing the spherical surfaces if and 2 is 
So that the hold down member 3 might adjust 
itself with respect to the plug. 7 without disturb 
ing the seating of the plug upon the seat 6. 
The hold down member 3 is provided on its 

outer marginal portion with inclined ears or lugs 
4 adapted to engage beneath correspondingly 

formed lugs 5 within the outer portion of the 
opening in the header. As will be seen by ref 
erence to Fig. 2 the lugs 4 and 5 are spaced 
apart circumferentially. So that the lugs 4 may 
fit between the lugs 5 after which the member 
3 may be rotated until the lugs f4 engage be 
neath the lugs 5 and serve to wedge the mem. 
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ber 3 against its seat on the plug 7 to hold the 
same in place. 

It is further noted that the plug T has an up 
standing stem, 6 projecting outwardly from its 
central portion with an opening 7 formed in 
this stem thus providing a means whereby the 
plug 7 may be forcibly removed from its seat 
when desired. The hold down member 3 is pro 
vided with a central opening 8 loosely embrac 
ing the stem 6. The hold down member 3 is also provided 
with an outwardly and laterally extending arm 
9 having an opening 20 adjacent its outer end. 
This arm 9 is adapted to extend toward and 
Overlap the end of a similar arm 2 on an ad 
jacent plug hold down member 22 on the same 
header, with the opening 23 in such arm 2f reg 
istering Substantially with the opening 20 in the 
arm 9. Through these two openings 20 and 23 
there is then placed a bolt 24 having a head 25 
on one end and a nut 26 on the other, so that 
upon tightening this nut and bolt the two arms 
will be drawn toward each other to tighten the 
two hold down members 3 against their respec 
tive plugs. 
From the foregoing it will be seen that the 

space between the seat 6 in the clean-out open 
ing and the surface 2 on the hold down mem 
ber 3 is an annular wedge-shaped space and that 
the marginal lip on the plug forms a wedge 
shaped member fitting such space. It Will fur 
ther be seen that since the hold down member 
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3 bears against the marginal portion of the plug : 
and the plug is of concavo-convex formation with 
the convex side toward the pressure, any tend 
ency of the plug to yield under pressure will 
cause a spreading of its marginal portions and 
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thus cause the plug to bear more tightly against .. 
the seat 6. This effect will be accentuated by 
the fact, that the marginal lip portion is being 
forced into a wedge-shaped space thus causing 
it to fit more and more tightly against both the 
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surface 6 and the surface 2. Furthermore, it 
will be seen that the result just described will 
follow regardless of whether the deformation of 
the plug is due solely to pressure, or is due to a 
yielding. of the plug. because of a weakening 
thereof under, high temperature conditionS. 
-In addition to the foregoing it will be noted 

that the plug being formed in a concavo-convex 
shape provides a done support against the pres 
sure within the header...an thus provides great 
strength in the plug with a relatively small 
amount of naterial used therein. Thus the 
weight of the plug may be reduced for a given 
strength. - - 

it will thus be seen that a means has been 
provided for carrying out and accomplishing all 
of the objects sought by this invention. 
... Having described my invention, l.claim: 

.1. In a plug structure a concavo-convex disk 
like member having a seat about its outer edge 
to form a seal within an opening and being 
adapted to have its convex side exposed to high 
pressure, and means engageable with the mar 
ginal portions of said member on the concave 
side thereof to prevent bodily movement of said 
member under influence of such pressure, the 
surface of contact between said means and mem 
ber being spherical whereby saidmeans may ad 
just itself to bear at all times evenly against the 
marginal portions of said member and whereby 
pressure on the: convex side of said member will 
tend to flatten it and cause said marginal por 
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tions to expand into tighter sealing engagement 
With the Wall of an opening. 

2. In a plug structure, in combination with a 
chamber having an opening in the wall thereof 
and an outWardly tapering seat in Said opening, 
a concavo-convex disk like member having a 
tapered Seat about its Outer edge to Seat upon said 
seat within the opening and form a seal there 
With when its convex side is disposed toward the 
interior of Said member, and means separate 
from said member and anchorable Within the 
outer portion of said opening and having parts 
engageable with the marginal portions of said 
disk like member on the concave side thereof to 
prevent bodily movement of said disk like mem 
ber away from its seat under influence of pres 
sure on the convex side thereof, whereby pressure 
on the convex side of said disk like member will 
tend to flatten it and cause Said marginal pOr 
tions to expand into tighter sealing engagement 
with the seat on the Wall of said opening. 

3. In a plug structure, a member having an 
opening therein and having the walls of said 
opening formed with a seat for a plug for closing 
Said opening, a plug member having a Seat about 
its outer edge to engage and form a seal with 
the seat Within said opening and being adapted 
to have one of its faces exposed to high pressure, 
and means separate from said member and en 
gageable with the marginal portions of the oppo 
Site face of Said member to prevent bodily move 
ment thereof under the influence of such pres 
sure, Said last mentioned Ineans having its por 
tion which contacts with said plug member so 
shaped as to provide a Wedge-shaped space be 
tWeen Said portion which contacts the plug mem 
ber and the seat Within said opening, and the 
marginal portion of said plug member with which 
Said means engages being if the form of a lip 
like flange extending in the direction in which 
such pressure would tend to force said plug mem 
ber, said lip-like flange having formed on its 
Outermost Surface the seat portion which is 
adapted to seat within said opening and on its 
inner surface a portion adapted to be engaged by 
said means engageable with the plug member, 
Said lip-like flange between said portions being 
of Wedge-like formation to fit within said wedge 
shaped Space, whereby pressure on the said plug 
member Will tend to wedge said lip-like portions 
into said wedge-shaped space and into tighter 
Sealing engagement with the seat in said open 
ing. 

4. In a plug structure, in combination with a 
chamber having an opening in the wall thereof 
and an OutWardly tapering conical seat in said 
opening a concavo-convex disk like member 
having a tapered conical seat about its outer-edge 
to seat upon said seat Within the opening and 
form a Seal there with when its convex side is 
disposed toward the interior of said member, and 
means Separate from Said chamber and anchor 
able within the outer portion of said opening and 
having parts engageable with the marginal por 
tions of said disk like member on the concave 
side thereof to prevent bodily movement of said 
disk like member away from its seat under the 
influence of pressure on the convex side thereof, 
whereby pressure on the convex side of said disk 
like member will tend to flatten it and cause said 
marginal portions to expand into tighter sealing 
engagement with the seat on the wall of Said 
opening. 
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