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This invention relates to the provision of 
normally closed readily accessible openings in 
the walls of metallic vessels and more particularly 
to an improved method of and apparatus for 
providing Such openings with readily removable 
closures. More particularly it relates to thermo 
couples and thermocouple wells for pressure ves 
Sels, pipes, etc. 

In metallic vessels employed in carrying Out 
various industrial processes it is quite important 
that accessible openings through the wall of the 
Wessel be provided for various purposes. Princi 
pal among the purposes for which such openings 
must be provided are the introduction and instal 
lation of pyrometer or thermocouple Wells and the 
introduction of apparatus for measuring the Wall 
thickness to determine, for example, the effect 
of corrosion. In this class of installation the 
consideration of ready removability is of extreme 
importance. In practicing methods heretofore 
known, great difficulty has been encountered in 
attempting to remove apparatus from openings 
in the walls of vessels where installed, due prin 
cipally to sticking of the cloSure device to the 
opening in the vessel wall which it is designed to 
close normally. One of the principal causes of 
Such sticking resides in faulty construction which 
results in permitting deposits from the process 
carried on within the vessel to gain access to the 
Space between the periphery of the closure de 
vice and the surrounding wall of the opening 
which receives it. This condition has been found 
to be particularly aggravated in the heat treat 
ment of hydrocarbons where tenacious carbon 
deposits which gain access to the Space between 
these surfaces render removal of the closure 
means extremely difficult. In installations. Where 
this opening is normally closed by a pyrometer 
or thermocouple well and it becomes necessary 
to remove the Well it has been found Substantially 
impossible to effect this removal without breaking 
the well with the consequent result that the re 
moval Operation must be completed by driving 
the remaining broken portion of the well out of 
the opening with a punch. 
In this connection it has also been found that 

the formation of openings in the Wall of a vessel 
without reinforcing to compensate therefor has 
a decided weakening effect upon the vessel struc 
ture which becomes a factor of considerable im 
portance where the process to be carried on 
within the vessel is conducted under pressure. 

It ªc an object of the present invention to pro 
vide a method of and apparatus for establishing 
a normally closed readily accessible opening in 
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the wall of a vessel wherein the closure for the 
Opening bears Such a relationship to its seat that 
it is maintained free from sticking due to deposits 
from the process being carried on within the 
vessel and is thereby rendered easily and quickly 
removable without injury to the closure device. 

It is a further object of the present invention 
to provide an improved method of and apparatus 
for establishing a normally closed readily acces 
sible opening through the wall of a vessel which 
arrangement is free from Sticking due to deposits 
from the process being carried on within the 
vessel and wherein a thermocouple well is em 
ployed as the closure means for the opening, thus 
giving to the well a dual function. 
A still further object of the present invention 

lies in the provision of an improved method of 
and apparatus for installing a thermocouple well 
through an opening in the wall of a vessel 
wherein the relationship between the thermo 
Couple well and the Opening is such that deposits 
from the process being carried on within the 
vessel are prevented from gaining access between 
the outer periphery of the thermocouple well 
and the surrounding wall defining the receiving 
opening, to thus enable ready and quick removal 
of the thermocouple Well without fracture thereto 
in case it is found necessary to remove the 
thermocouple well. 

Certain preferred embodiments of my invention 
are illustrated in the accompanying drawings in 
Which: 

Figure 1 is a longitudinal CrOSS-Section view 
showing a thermocouple well mounted in the wall 
of a vessel in accordance with my invention, the 
vessel wall being broken away on each side. 

Figure 2 is a longitudinal croSS-Section view 
showing a slightly modified arrangement of 
thermocouple well mounting. 

Figure 3 is likewise a longitudinal cross-section 
view showing a still further modification of a 
thermocouple well mounting in the Wall of a 
tubular conduit. 
In practicing my invention an opening 0 is 

first formed in the wall of the vessel in any well 
known manner (Figure 1). A tubular member 
of a sufficiently small outside diameter to be 
received in opening to is inserted therein and 
welded to the surrounding wall of the vessel 
as indicated at f2. The tubular member ex 
tends a short distance into the vessel and is pro 
vided on its inner periphery adjacent the end 3 
positioned on the inside of the vessel with a con 
verging seat 4. The seat f is ground to provide 
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2 
accomplished prior to the installation of the 
tubular member in the vessel wall. The tubular 
member í í itself is usually formed by a turning 
operation on a lathe. Where this practice is 
followed the grinding and polishing operation is 
preferably carried out on the same machine. 
A thermocouple well 5 is provided inter 

mediate its ends with a shoulder 6 likewise 
ground and received in seat 4. It will be ob 
served that both ground surfaces extend in Sealed 
relationship to a point flush with the end 3 of 
the tubular member thus rendering it in 
possible for deposits to gain access betWeen these 
surfaces. Tubular member has its outside end 
threaded to receive bonnet which cooperates 
with the outer end of the thermocouple well 5 
for holding the conical shoulder 6 tightly 
against its seat 4. The outer end of the thermo 
couple well 5 is provided with threaded nut 8 
which serves normally to tighten the shoulder 9 
of the thermocouple well against bonnet T, to 
further effect a tight relationship of parts, but 
its important function is the retraction of the 
thermocouple well from its seat. This operation 
is effected by first turning nut 8 a small number 
of turns out of engagement with bonnet . Next 
bonnet is turned likewise to remove it from 
engagement with shoulder 9, whereupon nut 
8 is again tightened against bonnet thus 

effecting withdrawal of the thermocouple well 5 
out of its seat 4. I prefer to enlarge the portion 
of tubular member lying on the inside of the 
vessel as indicated at 29, to give this end 
additional strength. 

It will thus be seen that tubular member 
serves three important functions: first, it has 
formed on the inner end thereof a ground Seat for 
the reception of the ground shoulder of the ther 
mocouple well; second, it functions to reinforce 
the vessel Wall to compensate for the Weakening 
effect due to the opening formed therein; and 
third, it serves to receive the fastening bonnet 
for maintaining the thermocouple Well in close 
contact with its seat as well as aiding in its re 
moWal. 

In Figure 2 there is shown a somewhat modi 
fied adaptation of my invention. An opening 2. 
is formed in the vessel Wall as in Figure 1 and 
tubular member 22 introduced therein and weld 
ed to the wall of the opening. Instead of forming 
the ground seat on the inner end of the tubular 
member, as in Figure 1, this seat is provided in 
an auxiliary tubular member 23 of slightly greater 
diameter than tubular member 22 to give the 
desired reinforcing. This auxiliary member is 
welded at 25 to the end of tubular member 22 
and provided on its inner periphery with seat 25. 
This seat is diverged from a point removed from 
the end of member 23 to a point flush with the 
end Surface 23a and ground to define a Smooth 
Seat. A thermocouple well 26 having a shoulder 
2 formed intermediate its ends and provided 
with a ground surface is introduced into the tu 
bular member from the inside of the vessel with 
the shoulder 2 received in engagement with the 
seat 25. The outer end of the thermocouple well 
2S is threaded and receives nut 28 Which engages 
the upper end 29 of tubular member 22 for hold 
ing the shoulder 27 of thercouple 26 tightly 
against its seat 25. AS in Figure 1 it is likewise 
apparent that the ground relationship between 
seat 25 and shoulder 27 prevents access between 
the Surfaces of depositS from the proceSS being 
conducted in the vessel, and hence renders the 
thermocouple well readily removable by loosening 
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the nut 28 and the exertion of a slight pressure 
upon the outside end of the thermocouple well. 

In connection with Figure 2 it is to be noted 
that while I have shown the tubular member 22 
With a fange On the Outer end thereof, I may 
use a plain tubular member. I may likewise, 
under certain circumstances, form the ground di 
vergent seat 25 on the inner end of tubular 
member 22 instead of employing separate mem 
ber 23 and forming this seat therein. 
in Figure 3 there is shown an arrangement 

for installing a thermocouple well in a tubular 
conduit in accordance with the teaching of my 
invention. An opening 30 is provided in the Wall 
of the conduit of the tubular member as in the 
preceding modification and a relatively short tu 
bular nipple 3 welded therein. A seat 32 is 
formed on the inner periphery of the tubular 
member 3 and provided with a ground surface. 
A thermocouple Well 33 is provided intermediate 
its end With a shoulder 34, provided with a ground 
surface and is inserted in the tubular member 3 
With the shoulder 34 in engagement with ground 
seat 32. The outer periphery of tubular mem 
ber 3 is threaded and receives bonnet 35 which 
engages the rim 36 of shoulder 34 for holding 
the thermocouple well in place. The upper end 

O 

20 

25 

of the thermocouple well 33 above rim 36 is 
threaded and receives nut 3 for engagement 
With the top of bonnet 35 to further effect a 
tight relationship of parts and to cooperate with 
the bonnet 35 in the manner described in con 
nection. With Figure 1 for effecting removal of 
the Well 33. It will likewise appear that the 
ground seat 32 and ground shoulder 3 cooper 
atting therewith converge at a point flush with the 
end of tubular member 3 adjacent the inside 
Of the conduit as in the preceding modifications, 
thus preventing access between the surfaces of 
any material being conveyed through the conduit. 
The arrangement shown in Figure 3 is very much 
like that shown in Figure 1 differing therefrom 
principally in the fact that in Figure 3 tubular 
member 3 is not extended through the wall of 
the conduit and enlarged as is the tubular mem 
ber of Figure 1, this extra reinforcing not 
being necessary in most conduit installations. 
While I have illustrated my invention as hav 

ing particular application to the installation of 
thermocouple Wells it will appear that the same 
has considerable utility where it is desired merely 
to provide a readily removable plug in the wall 
of the Wessel. Such Would be the case Where it 
is desired to gain ready access through the wall 
of a vessel to measure the wall thickness as by 
introducing a micrometer device through the 
opening. While I have shown the nipples in 
which the ground seats are formed as being 
extended into the Opening formed in the wall 
of the Wessel it is to be understood that in many 
cases a sufficient reinforcing effect may be ob 
tained by Welding the tubular member about the 
Opening in the vessel wall, without extending it 
into the opening. Likewise while the seats are 
all shown as conical it will appear that a ball 
and Socket type of seat would be applicable as 
Well as Other forms. 
While I have described my invention in con 

nection with certain specific embodiments there 
of it is to be understood that these are by way 
of illustration rather than by way of limitation 
and I do not mean to be limited thereby except 
as indicated by the appended claims which should 
mit. 
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be construed as broadly as the prior art will per 
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I claim: 
1. A closure for an opening in a vessel com 

prising, in combination, a tubular member se 
cured about said opening provided internally at 
its lower end with a conical seat and projecting 
externally of said vessel, said tubular member 
being provided. On its externally projecting end 
with screw threads; closure means extending 
through said tubular member and extending be 
yond Said tulbular member externally of Said Wes 
sel, Said closure means having a conical seat 
adapted to cooperate with said first-mentioned 
conical seat, and equipped at its external end 
with screw threads, said closure means being 
equipped with a shoulder between said conical 
seat and said last-mentioned screw threads; a 
bonnet having screw threads adapted to cooper 

3 
ate with the screw threads on said tubular mem 
ber and a seat portion adapted to cooperate with 
said shoulder, said bonnet thus acting to hold 
Said closure means in place within said tubular 
member, with Said conical seats in contact with 
each other to prevent entry of any material pres 
ent in said vessel into said tubular member; and 
means adapted to cooperate With the screw 
threads on said closure means and with said bon 
net to disengage said conical seats. 

2. A closure according to claim 1 in which the 
closure means comprises a thermocouple well. 

3. A closure according to claim 1 in which the 
means to cooperate with the screw threads on the 
closure means and the bonnet comprises a screw 
nut. 
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