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This invention relates to container nozzle construc 
tions and, more particularly, to the variety thereof adapted 
for use in combination with containers for processing cor 
rosive materials such as acid or alkaline substances. To 
afford the necessary strength, such containers have been 
commonly made of iron or steel with Walls of substantial 
thickness or rigidity. Such containers usually have a plu 
rality of integrally formed nozzles oropenings through 
which the materials are passed, orthrough which agi 
tators, sampling tubes, thermometers and the like may 
be inserted. To protect the container and nozzle against 
corrosion, it has been a common practice to provide their 
inner walls with a glass or enamel coating. In the use 
of this equipment, it has been found that mechanical 
strains may be set up in pipe lines connected to these 
nozzles, and these strains may be transmitted to the con 
tainers, causing the glass coating to crack or craze, es 
pecially over curved sections. Such strains may be caused 
by physical movement in the pipe line, as in making or 
breaking a ?anged connection, or operating a valve. 
Again, they may result from expansion and contraction of 
the pipe, resulting from temperature changes. Another 
cause of corrosion of nozzle openings is the use of un 
suitable porous gaskets to protect glass coated ?ange sur 
faces, which permit corrosive liquids to seep through 
gasketed joints and come into contact with the uncoated 
outer portions of the nozzle ?ange, so that the glass coat 
ing may be undermined. As many of these containers or 
tanks are of large size, the di?iculties involved in dis 
mantling and returning them to the factory for repairs 
is well understood and appreciated in the art. 
One object of the invention, therefore, is to provide 

an improved corrosion-resistant container nozzle con 
struction of a more effective and practical character. 

Another object is to provide a construction of the above 
nature adapted for making satisfactory repairs in the ?eld. 
Another Object is to provide a construction having the 

above advantages and which is readily adaptable to pro 
tect various sections of said nozzle. 
A further object is to provide a container nozzle con 

struction having the above advantages and comprising 
parts adapted to be readily and economically manufac 
tured and assembled. ~ 

To these and other ends the invention resides in certain 
improvements and combinations of parts, all as will be 
hereinafter more fully described, the novel features being 
pointed out in the claims at the end of the speci?cation. 

In the drawings: 
Fig. 1 is an enlarged sectional elevation of a portion 

of a container or tank having a nozzle located eccen 
trically on its upper pressure head and showing in detail 
the application of a nozzle. shield to the inner swaged 
throat portion of said nozzle and container; 

Fig. 2 shows similar container and nozzle portions but 
having the shield applied over the outer throat and ?ange 
of said nozzle; . 

Fig. 3 is similar to Fig. 2 but shows a somewhat modi 
?ed construction; ‘ 
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Fig. 4 is a view of a similar container nozzle but 
shows a two-part shield covering the entire nozzle and 
?ange; ‘ ' 

Fig. 5 shows a similar container nozzle with a three 
part shield covering the nozzle and ?ange; 

Fig. 6 is an enlarged sectional elevation of a portion of 
a container having a nozzle located concentrically in its 
bottom head and showing a shield covering the inner 
throat of said nozzle and the adjoining swaged. portion 
of the container; . 

Fig. 7 is a view similar to Fig. 6 but showing the shield 
applied to the outer throat portion of the nozzle and its 
?ange, and ., _ 

Fig. 8 is a view similar to Fig. 7 but showing a two 
part shield covering the entire nozzle throat and its ?ange 
and showing the connection therewith of a communicating 
pipe line. 
The preferred embodiment of the invention, herein dis 

closed by way of illustration, comprises a processing con 
tainer or tank of the known variety, for example, having 
cylindrical side walls of heavy sheet metal, such as mild 
steel plate, with dished or‘domed upper and lower pres 
sure heads 15 and 16, respectively. Such tanks are com 
monly providedwith nozzles connected to the heads or 
side walls thereof, for the supply or delivery of materials, 
or for access to the interior for other purposes, as for in 
serting dip pipes, thermometer wells, or the like. In the 
present instance, by way or" illustration, the nozzles are 
shown as communicating through the tank heads, either 
eccentrically, as shown generally at 17, Figs. 1 to 5, in 
clusive, or concentrically, as shown at 18, Figs. 6‘to 8, 
inclusive. These nozzles are usually formed by swaging 
outwardly a portion 19 of the container head or Wall to 
form a nozzle and welding thereto a short section 20 of 
pipe formed with a ?ange 21, as shown in the drawings 
and as well understood in the art. This connects the 
?anged nozzle with the head or wall of the container by 
a smoothly curved, swaged shoulder portion 22. 
The inner surfaces of such a tank employed in process 

ing corrosive substances are commonly coated and pro 
tected by a fused ceramic coating 23, of glass or enamel 
of suitable composition, as wellunderstood in the art, 
extending continuously over the inner wall and nozzle 
surfaces and over the outer surface of the nozzle ?ange, 
as shown. 

I have found that any one or more of those exposed, 
curved or. otherwise uneven nozzle portions, where the 
glass coating is most likely to become damaged, can be 
effectively repaired, in the installed location of the tank, 
by the application thereto of one or more protective 
shield sections made of ?exible, thin, corrosion-resisting 
_metal, such as tantalum or the like, known to be resistant 
to corrosion by acid or alkaline materials to be handled. 

Thus, to repair and protect the swaged and curvedpor 
tion 22 adjacent the inner end of the nozzle, I apply a 
sheet or plate 24 (Fig. l) of thin, corrosion-resisting 
metal, such as tantalum, having a thickness, for example, 
of 0.03 of an inch and readily shaped to lit the coated 
and curved surface of the container about the swaged 
shoulder of the nozzle. This plate is formed with a cen 
tral opening around which it is spun outwardly, as at 
25, to substantially ?t the inner swaged portion of the 
nozzle, preferably in asomewhat spaced relation, as 
shown. The space between this shield portion and the 
coated surfaces of the tank and nozzle are preferably 
?lled with a layer 26 of corrosion-resisting resin or sili 
cate cement, such as the commercially available Alkor 
or Penchlor cements, depending upon the chemical con 
ditions to be met. The inner plate portion 24 of the 
shield is further secured to the wall of the container by 
a ring of circumferentially spaced stud bolts 27 made of 
tantalum or other known corrosion-resisting metal, the 
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bolts bein'g screwed into holes tapped part way through 
the tank wall, as shown. To insure a more perfect seal, 
the edge of the plate portion 24 is mounted on a gasket 
28 of corrosion-resisting material, such, for example, as 
the commercially known Te?on or the like, having a 
thickness of 0.05‘ of‘ an inch. The nuts 29‘ of the stud 
bolts serve to draw the periphery of the plate and" the 
gasket against the interposed layer of cement, the mar 
gin 3,0 of the plate being preferably formed- with a nar; 
row ?ange turned inwardly to retain and protect the 
cement, thus forming a tight seal between the plate and 
the coated surface of the container. The outer end 3-1 
of‘ the sleeve portion of the shield' is also formed with 
a, narrow ?ange turned outwardly for contact with the 
coated‘ surface of, the nozzle to similarly protect and 
retain the interposed cement and‘ form a substantially 
smooth and tight joint between the sleeve and- the-nozzle 
throat. 

It is apparent that by this construction, the plate por 
tion 24 and its sleeve portion 25 are effectively secured 
and sealed to the glass coated surfaces which they- cover, 
so as to prevent the access thereto of the corrosive mate 
rials in the tank, thus protecting such parts against pitting 
at portions of the glass coating which may have become 
cracked or crazed in use. 

It is often desirable to protect the outer end of the 
nozzle throat and the outer surface of its ?ange when 
the ceramic coating of such parts has been damaged. 
In such cases, a plate 32 of‘ tantalum, Fig. 2, having a 
thickness, for example, of 0.03 of an inch, is cut to ?t 
and completely cover the ?ange 21 and- formed with a 
central opening around which the plate is spun inwardly 
to form an inwardly extending sleeve 33' ?tting the coated 
outer end of the throat of the nozzle in slightly spaced 
relation. The space between the sleeve and nozzle is 
?lled with a layer of corrosion-resisting cement 34, as 
described above and the inner end of the sleeve portion 
is preferably turned or ?anged outwardly as at- 35 to 
engage the coated surface of the nozzle, thus protecting 
and retaining the cement and forming a substantially 
smooth and continuous joint with the throat. 

In forming such outer shield'portions,,by spinning them 
from a plate, as described, it has been, found ‘that-there 
is a practical limit to, the extent to which suitable metals 
may be spun to form the inwardly extending nozzle; sleeve 
and it has been found desirable in some, applications, as 
in eccentrically positioned nozzles-of‘ tank heads, to form 
such nozzle portions by using ‘a tube section of- the desired 
diameter to form the nozzle sleeve and pressingeone-lend 
of the tube outwardly to form a ‘?ange portion to par 
tially cover the nozzle ?ange. Thus, ‘as shownin Fig. 3, 
a section of tubing 36 is employed; to, form a nozzle 
sleeve of suitable diameter for lying within the nozzle 
throat in slightly spaced relation as shown. The outer 
end of the sleeve is pressed outwardly to form a flange 
37 which, from practical considerations, is of limited 
width and only partially covers the coated outer surface 
of the nozzle ?ange 21. A ring 38 of tantalum- is shaped 
to?t- around and lie under the outwardly v?a'nged‘end 37 
of the tube and to cover the coated outer surface of the 
nozzle ?ange 21. A layer 39 of-corrosion-resisting cement 
is interposed between the shield and ring parts and the 
nozzle, as shown, to secure the shield in place and'seal 
its- joint with the nozzle and the inner end'of, the sleeve 
portion is turned or ?anged outwardlyjiasat 40 'to protect 
and retain the cement. This modi?ed construction com 
pletely covers and protects the outer throat‘ and ?ange 
surface, as described above, and has the additionaladvan 
tage thatthe tube 36 may be extended asfar as desired 
into the nozzle-so as to cover the welded join't 41~between 
the nozzle 19 and its ?ange member '20-at'an'y, distance 
at which this welded joint may lie from the nozzle ?ange. 
The invention is adaptable also to cases in' whichboth 

the swaged inner end, of the nozzle and its outwardly 
?anged portion may have become damaged. In ‘such 
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4 
situations, use may be made of both of the shield por 
tions described» above and- shown‘ in- Figs. 1- and’ 2, with 
an interposed connecting sleeve or “Dutchman.” Thus, 
as shown in Fig. 5, the swaged inner end of the throat 
may be protected by a plate 42 having an outwardly 
spun sleeve 43 substantially ?tting the nozzle throat, this 
shield portion being secured, as, before to the container 
by stud bolts 44, and further secured and sealed by 
corrosion-resisting cement 45. The outer shield‘ portion 
46 is constructed and, applied‘ as. described above in con 
nection with the construction~_ shown in Fig. 2, except 
that the inner end of its sleeve portion 47 and the inner 
end of sleeve portion 43. of the inner plate 42 are left 
straight and un?anged', as shown. A section of tubing 
48, or “Dutchman,” has, its; inner end 49 ?tted into the 
outer end of sleeve 43 and its outer end 50 ?tted over 
the inner end of sleeve 47, so as to provide a continuous 
shield over the entire nozzle including its swaged. inner 
shoulder and'its outer ?ange surface, The layer of secur 
ing and sealing content is continued throughout the space 
between the three; shield portions and the portions of 
the nozzle so as to also seal' the joints between the shield 
portions and provide altogether a complete protection 
for the coated nozzle surface; Since the sleeve portion 
48, is formed from a tube, it,‘v may be made of any suit 
able length for a nozzle of any length. 
A similar-complete shield may be made in two parts by 

employing the modi?ed construction of the outer shield 
portion shown in Fig. 3'. Thus, as shown in Fig. 4, 
an inner shield portion 51 is formed‘ and secured‘ as de 
scribed above in connection with Fig. 5. In this case, 
however, the outer shield- portion is formed from a sec 
tion of tubing 52' having its- inner end 53 ?tted within 
the end of sleeve portion of- plate ‘51, while its other end 
is pressed outwardly'to-form a ?ange 54 partly covering 
the outer surface of‘ the, nozzle ?ange 21-. A ring 55 is 
cut to ?t about and lie under ?ange 54 and completely 
cover the outer surface of the nozzle ?ange, as shown. 
A continuous layer 56 of cement is interposed between 
the-‘shield portions and nozzle'for'the purposes described. 
In-this construction, since the sleeve'portion 52 is formed 
from tubing, it may be’ made of any desired length to 
suit the length of the nozzle. 

Figs. 6, 7 and 8 show adaptations of the invention to 
nozzles located concentrically in the dished‘ bottom head 
orin the side walls of a container, such‘ nozzles being gen 

Fig. 6 
shows an inner shield portion generally similar to that 
described above in connection’. with Fig. 1, formed from 
a plate 57 secured to the~contai~ner wall by a plurality 
of stud‘ bolts ‘58, with‘aninterposed gasket 5?‘ and a layer 
of cement 60, as described above. In this case, the 
sleevev portion 61-; spun outwardly ‘from the ‘plate, may 
usually be extended to- cover the welded connection 62 
between the shorter swaged‘ nozzle 63' of the container 
and the ?anged nozzle member 64'. The outer- end 65 
of the sleeve portion is preferably?anged >orturned~out~ 
wardly as at‘ 66 to retain and protect the cement and 
maintain a substantially smooth andncontinuous joint with 
the- nozzle throat, as previously described. 

Fig. 7 shows the adaptation to a shorter symmetrical 
nozzle, such as referred to, of- anv outer shield portion 
vsimilar to thatdescribed'inconnection'with Fig. 2, a-plate 
67‘ being formed‘ to completely cover the outer coated 
surface of the nozzle-?ange and spun to form a nozzle 
sleeve 68. In this case also the sleeve may usually be 
spunr‘in su?icient length to-cover the-‘welded connection 
62‘ between the-swaged nozzle portion ‘63' and its ?anged 
outer member 64'. This shield-portion is secured and 
sealed as before by interposed‘ layer 69~ of corrosion 
resisting cement. ‘ 

In‘ the event that a nozzle has become-damaged at 
both its inner swaged portion and-‘its outer ?ange‘por 
tion, the_invention may be employed to provide complete 
protection ‘for both such ‘portions. For this purpose, 
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as shown in Fig. 8, use may be made of an inner shield 
portion 70 generally similar in construction and arrange 
ment to those described above in connection with Figs. 4 
and 5. The outer end of its sleeve portion 71 is ?tted 
closely within the inner end 72 of the sleeve of an outer 
shield portion 73, spun from the plate substantially as 
described above in connection with Fig. 5, the joint be 
tween the shield portions and the spaces between them 
and the nozzle being sealed by a securing layer of cement 
74, as shown. This ?gure shows such a shielded nozzle 
connected to a communicating pipe line 75 with an inter 
posed gasket 76. The ?ange 77 of the pipe line is se 
cured to the ?ange member 64 of the nozzle by bolts 78 
and nuts 79, as well understood in the art. 

This application is a continuation in part of my co 
pending application Serial No. 134,513, ?led December 
22, 1949, for Container Nozzle Construction, and now 
abandoned. Certain parts of the subject matter herein 
disclosed but not claimed are disclosed and claimed in 
my divisional application, Serial No. 302,153, ?led August 
1, 1952, now Patent No. 2,714,470. 

It is apparent from the above description that the in 
vention provides means for effectively covering and pro 
tecting any portion of a tank nozzle which may have its 
ceramic lining damaged, so as to prevent corrosive attack 
of the underlying metal by the contents of the tank. 
Such protective. means are easily applied in the ?eld 
without disturbing the position of the tank or its con 
nections. Furthermore, the several shield parts em 
ployed are of such a nature that they are readily manu 
factured and supplied at a relatively low cost. 

It will thus be seen that the invention accomplishes 
its objects and while it has been herein disclosed by ref 
erence to the details of preferred embodiments, it is to 
be understood that such disclosure is intended in an illus 
trative, rather than a limiting sense, as it is contemplated 
that various modi?cations in the construction and arrange 
ment of the parts will readily occur to those skilled in 
the art, within the spirit of the invention and the scope 
of the appended claims. 

I claim: 
1. The combination with a processing container hav 

ing an outwardly swaged nozzle and provided with a 
fused ceramic coating on the inner surfaces of said con 
tainer and nozzle, of a repair shield comprising a plate 
of relatively thin, corrosion-resisting sheet metal shaped 
to ?t the coated inner surface of said container about 
said nozzle and having a sleeve spun outwardly there 
from to ?t the throat of said nozzle over said coating, 
means for securing said shield to said container, and 
means for sealing the space between said shield and the 
coated surfaces of said container and nozzle. 

2. The combination with a processing container having 
an outwardly swaged nozzle and provided with a fused 
ceramic coating on the inner surfaces of said container 
and nozzle, of a repair shield comprising a plate of rela 
tively thin, corrosion-resisting sheet metal shaped to ?t 
the coated inner surface of said container about said 
nozzle and having a sleeve spun outwardly therefrom to 
?t the throat of said nozzle over said coating, means for 
securing said shield to said container, and a layer of cor 
rosion-resisting cement between said shield and the coated 
surfaces of said container and nozzle, said plate and sleeve 
having marginal ?anges turned toward said coated sur 
faces for retaining and protecting said cement. 

3. The combination with a processing container having 
an outwardly swaged nozzle and provided with a fused 
ceramic coating on the inner surfaces of said container 
and nozzle, of a repair shield comprising a plate of 
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6 
relatively thin, corrosion-resisting sheet metal shaped to 
?t the coated inner surface of said container about said 
nozzle and having a sleeve spun outwardly therefrom to 
?t the throat of said nozzle over said coating, a plurality 
of bolts securing said plate to said container and means 
for sealing the space between said shield and the coated 
surfaces of said container and nozzle. 

4. The combination with a processing container hav 
ing an outwardly swaged nozzle and provided with a fused 
ceramic coating on the inner surfaces of said container 
and nozzle, of a repair shield comprising a plate of rela 
tively thin, corrosion-resisting sheet metal shaped to ?t 
the coated inner surface of said container about said 
nozzle and having a sleeve spun outwardly therefrom to 
?t the throat of said nozzle over said coating, a plurality 
of stud bolts securing said plate to said container and 
a layer of corrosion-resisting cement interposed between 
said shield and the coated surfaces of said container and 
nozzle, said plate and sleeve having marginal ?anges 
turned toward said coated surfaces to retain and protect 
said cement. 

5. The combination with a processing container having 
an outwardly swaged nozzle, a nozzle ?ange member 
welded to said nozzle and a fused ceramic coating on the 
inner surfaces of said container, nozzle and nozzle mem 
ber, of a repair shield comprising a plate of relatively 
thin, corrosion-resisting sheet metal shaped to ?t the 
coated inner surface of said container about said nozzle 
and having a sleeve spun outwardly therefrom to ?t the 
throat of said nozzle and member over said coating and 
extending over the welded connection between said nozzle 
and member, means for securing said shield to said con 
tainer, and means for sealing the space between said shield 
and the coated surfaces of said container, nozzle and 
nozzle member. 

6. The combination with a processing container having 
an outwardly swaged nozzle, a nozzle ?ange member 
welded to said nozzle and a fused ceramic coating on the 
inner surfaces of said container, nozzle and member, of a 
repair shield comprising a plate of relatively thin, corrw 
sion-resisting sheet metal shaped to ?t the coated inner 
surface of said container about said nozzle and having 
a sleeve spun outwardly therefrom to ?t the throat of said 
nozzle and member over said coating and extending over 
the welded connection between said nozzle and member, 
stud bolts for securing said plate to said container, and a 
layer of corrosion-resisting cement for sealing the space 
between said shield and the coated surfaces of said con 
tainer, nozzle and member, said plate and sleeve having 
marginal- ?anges turned toward said coated surfaces to 
retain and protect said cement. 
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