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1 
'This iraveration relates to cloSures for high preS 

Sure, wessels and particularly for maSSiwe: 'heat 
exchangers of the shell and tube type in Which 
the hydrostatic pressure of the Shell fluid is Of 
the magnitude of Seweral · thouSand pounds per 
Square inch. 
The principal object of this · invention is to 

pro wide a, sealed closure for a high preSSure VeS 
sel, such as a heat, exchanger of the claSS Which 
functions as a, feed Water heater. A further ob 
ject, is to provide Such a Sealed cloSure . Which 
may be easily removed from its weSSel · to permit 
ready servicing of the interior of the , aSSembly. 
Another object, is to prowide Such a cloSure haWimg 
Sealing means which may be tightened, repaired, 
or replaced without the necessity of remowing 
the cower from the weSSel. Another object is t0 
pro wide Such a closure ha,wing a, Seal So dispOSed 
that the elements comprising the means for hold 
ing the cower ira operative position ira - the barrel 
Will be kept dry and clear: of internal fiuidS Which 
may cause corrosion or seizing. . Still another ob 
ject is to pro wide in a heat exchanger of the shell 
and tube type a closure construction in which the 
cower is disposed internally of the Shell and is 
So designed that the joint betWeen the coWer ahd 
the shell may be effectively Sealed by gaSketS 
Which are tightly Seated in a, nowel and ingermious 
mamraer. Another · object is .. to prOWide in Such 
a, closure construction gasketed Sealing meanS 
Which may be deflected without the loSS of Seal 
ing effectiveness and which accommodates itself 
to rela,tive nowernent; betweera the Sealed parts re 
Sulting from temperature differentials and expah 
siora. Another object is to provide Such a closure 
in which the cower need ha.We ofaly Such thickrmeSS 

, as is necessary for preSSure requirements and 
which does not ha, we to externd forwardly to the 
erhd Of the Shel} to prOWide . Outer sealing rneaths. 
An additional object is to prowide Such a Sealing 
arra.jageriment. Wherein any outWard| .deflection of 
the cower caused by hydrostatic preSSure Which 
creates a, ranoment at the Sealing means is effec 
tijwely abSorbed by a plurality of , axial Surfaces 
athd thereby resised by the barrel. Another ob 
ject is to proWide Sealing. means for the joint of 
Such a closure corastructiora. Which is. effectively 
Seated by Set .. Screws and tap ? boltS arranged. So 
that , their threads are isolated ~ from the , force 
lines of hydrostatic compreSSion stresses. . An 
other object is to proWide Sealing means for the 
joint; between the barrel and coWer of a cloSure 
of the type described in which gaskets are dis• 
pOsed Ora radially OppoSite Sides of the joirat and 
are maintained in Sealing ... position by...a, ..1noWel 
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construction in Which a, Sealing member bridgeS 
the joint; and is clamped against one of the gaS 
kets , by the Outward force of the cower agairast 
the Shear ring resulting from hydrostatic preSSure 
and against the other gasket by a, Series of boltiS 
threaded in the Shear , ring. Other' and further 
Objects of the : present inwermtiOrm · will be apparent; 
frorm the folloWing description, the accompany 
ing draWingS, and the apperaded claiiraS. 
Tn the dra, Wing : 
The figure ShowS a, f1'agr?mentary Section of the 

barrel and the head of a heat exchanger? WeSSel 
of the · Shaeli and jube · type añad of the weSSel cOWet' 
arranged in 0peratiWe p0Sition. Within the b?rrel, 

ç the ?. joint; betWeetm the · bairrel ar?d cower being 
Sealed by gaskets · claimped into position by the 
rnOWei arra.1agenerm of the in Veratiorm. 

Heferring noW to the drawing, there is shoWrm 
a, fragmentary Sectional Wiew of a, head for a high 
pressure heat, excha.inger of the Shaell and tube 
type in ...Which the barrel {} · is formed with a, 
counter;bored shoulder. f { to prowide a temporary 
Support for Cower... ? during the aSSembly of the 
closure with the Shell. Cower' ? is formed With 
a, peripheral forWardly facing cut-out portion de-- 
fined by.a, radial Wall {é and the aXially extending 
peripheral Surface [é. in this SpecificatiGra, *'for'- 
ward?? denotes the Quter end of the . COnStruction 
ShoWn at the right as wiewed in the draWing 
Whereas **Outer'? refers to the radia.dy Outer pOr 
tion. • 

Barrel !] has an aranular cut-out portion ex 
tending completely around its mouth and defined 
by radia.l Wall { afad axial wail !6. Êa.dial Wall 
!5 of the barrel is preferably although not neces 
Sarily in Substantial alignment With radiai Wall 
3 of the cOVer and is prOwided with ara ?,ra,Indiar' 

Slot i in which is disposed 'a, gasket $. Am 
anmular slot $ is likewise formed in the c0Wet' 
radia.1 wall { $ in which is disposed artOther' gaske? 
2. A Sealing refaither ring' ? { haa.wing g?S<et, era ** 
gaging projectioras bridges üíae joint, 2 betWee4a 
the barire and c0wer' and is independer?tly cia.16apéd 
?gainst the gaSketS ' jYa, the manner later to be 
described. ^ 

Shear ring 23, which : is cOrawentiozaaliy Seg 
mented, SerweS the talSulai purpOSe of holding cowe;' 
{2|" in position withira the barred When the coWe? 
is Subjected to the fiuid preSSure of the charaber' 
24. It has a, maim body é; forr?hed Wiia a, plurality 
of parallel anmular rectangular fianges à? (three 
in the · ernbodiment, ShOWin) - fitting iraffjo) cO';re 
Sponding armmular recesses 2 - mailied into the bar'- 
re1, ' 'The .erngager?aeat; .. Of , the fla.tages. Witàn the 
forward radial walls 28 of the recesses takes up 
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the Shear force of the cower against the barrel 
as the preSSure of the chamber' fiuid builds up. 
An axial projectiorm 29 extends rearWardly from 
the main body and a, cut-out ammular portion. 30 
is milled out of its forWard and 1radially inWard 
corner for the purposes later to be described. 
Obviously projection 29 could be a, Separate ring 
if desired Similar to the back up ring later de 
Sq31ribed. 
A series of circumferentially arranged holeS 3f 

are drilled through the main body of the Sheah' 
ring and are threaded in their forWard portionS 
for the reception of a Series of Set ScreWS 32. 
These set screWS have Smooth end portionS 33 
extending through the untapped part of the holeS 
? { to abut a back up ring 34. When tightened, 
screws 32 clamp the back up .. ring against the 
Sealing ring so that the latter Will hold gaSket 
i8 in Sealing position. Tt Should be here moted 
that, the tightening of ScreWS 32 forceS the back 
up ring 3é and Shear ring 23 apart So that the 
reaction to the clamping force against the gaSket 
is taken up in the barrel through fiangeS 26 and 
Wails 28. 
Support ring 36 is an integral member formed 

with a, rearwardly extending annular fiange 36 
which serves to 1retain the component partS Of 
the segmented Shear ring in radia.l position 
against the barrel. Fing 35 haS an ahmular 
shouider 3 to fit into cut-out portion 3t of the 
shear ring and is formed With a SerieS Of cir 
cumferentially arranged Smooth axial holeS 38 
through. which a Series of Stud boltS 35 extend. 
Bolts 3$ are threaded into the COWer aS ShOWm. 
Obviously the bolts could extend through fiange 3$ 
and into the cower. When mutS 40 are tightened 
orato the bolts 39 during the Original aSSembly 
of the unit, cover .. l2 is drawn forwardly to claimp 
gasket 2?} against retainer ring 2 l. Of courSe, 
when fluid pressure in chamber 24 builds up, cOWel' 
i2 is forced still more tightly against gaSket l$ 
to improWe the Sealing effect. 

It is to be observed that the construction of 
retaimer ring 2 { permits alignment of the rim8 
with the gaskets so that a perfect Seal is effected. 
'The web or bridging portion of the ring betWeem 
the gasket-engaging projectionS is fiexible enough 
to permit the alignment, and it may be flat aS 
shown or formed so that ring 34 and projectiom 
2} contact the back of ring 21 in different plaimeS. 
'The particular sealing arrangement keepS the 
iocking members dry and free of any COrrOSive 
action. In other words, the Seal is What is knOWrm 
as a dry Seal. 
Any outWard bending moment of the cOwer due 

to fiuid pressure after the Seal haS been made 
tight; will be effectively reSisted by the fiat Sur 
face contacts between the cower . I2 and flange 3 
so that the moment paSSeS through the Sheal' 
ring and is absorbed by the barrel. Cocking 
of the shear ring is also prevented by thiS COm" 
Struction. 

1nspection holes 4 are prowided at Several lo 
cations so that leaking due to a defective Basket 
may be detected. If leaking is observed, them 
the bolts or set screws may be tightened to elimi 
mate the leak. 
While there has been hereinbefore described 

an approved embodiment of this invention, it Will 
ge understood that many and variouS changeS 
and modifications in form, arrangement of partS 
and details of construction thereof may be made 
without departing from the Spirit of the imwem 
tion, and that all Such changes and modifications 
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4 
as fall within the Scope of the appended claimS 
are contemplated as a part of this imWention. 
What I claim is: 
1. Apparatus of the character described com 

prising a preSSure Sustaining barrel hawing an 
open end, a cut-out portion in the barrel ad 
jacent its open end, a, plurality Of annular Spaced 
1recesses in the barrel opening into the cut-out 
portion, a, cover disposed within the barrel and 
hawing a peripheral cut-out portion oppoSite the 
barrel cut-out portion, a Segmented Shea.r ring 
disposed in Said cut-out portionS and hawing a 
plurality of Spaced fiangeS extending into the 
barrel receSSes, a fluid tight retainer ring rear 
Wardly of the Shear ring and Spanning the joint 
between the cower and barrel, a back-up ring 
between the Shear ring and retaimer ring, .a, Sup 
port ring to clamp and hold the Shear ring in 
place, a plurality of set Screws threaded through 
the Shear ring into abutment with the back-up 
ring, and bolt means threaded into the cower and 
retaining the Support 1ring against the Shea1' 1ring, 
the Set, ScreWS and bolt meanS indepehdently 
clamping the retainer ring into Seated position 
to Seal the joint betWeen the c0Wer ahd barrel. 

2. Apparatus of the character described com 
prising a preSSure Sustaining ba1'rel haWing alm 
open end, a plurality of Spaced Shear bearing 
Walls adjacent; the open end, a forWardly facing 
radia.1 wali on the barrel 1'earWardly Of Said Shear 
bearing Walls, a, cower diSpOSed in the barrel, a) 
forwardly facing radial wall on the cowe]' in ra 
dial alignment. With the barrel 1'radial Wall, ga.SketS 
disposed against Said radial Walls, a, 1'etainer ring 
Spanning the joint, between the barrel and coWe1' 
and dispOSed in contact With the gaskets, a Seg 
mented Shear ring hawing a plurality Of Spaced 
fianages abutting the Shea.r bearing Walls ar?d cOra 
tacting the retainer ring forwardly of the Cower 
radial Wall, a. back-up ring betWeem the Shear 
1ring and the retainer ring dispOSed forwardly 
of the barrel 1radial Wall, a, Support ring to ra 
dially position the Shear ring, a, plura.iity of bOitS 
threaded into the cower to retain the Support ring 
against the Shear ring, and a, plu1rality of Set 
Screws threaded into the Shear ring and extend 
ing therethrough into abutment. With the back 
up ring to claimp the latter against the gasket 
1retaimer .. ring thuS tO clahmp the barrel gasket 
into position. 

3. Apparatus of the character described Com 
prising a, preSSure SuStaining bar'1'el haWing an 
open end, a forWardly facing ra.dial Wadi, and 
a, cut-out portion extending forWardly from Said 
Wall to the Open end Of the bairrel; a pilurality 
of Spaced annular receSSeS in the barrel wali 
opening into the cut-out portion of the barrel 
to prowide a plurality of rearWardly facing Shear 
bearing Walls; a, cOVer in the ba1'rel ha,wing a, 
forWardly facing radial Wall ifa 1radiai aliglarment, 
With the barrel radial Wall and a, cuí-0gut por'- 
tion extending from the cower radial Wall to the 
forWard face of the coWer ; gaSketS ugOn the ra 
dial WallS; a, retainer ring Spanning the joint? 
between the coWer .. and barrel and ht:a.wing pro 
jections pOSitioned against the gaSíketS; a, Seg 
merated Shear ring haWing a plurality of Spaced 
fianges extending into the barrel recesses; a, p;'o- 
jection extending rearWardly fror; thé Sibegar 1;ng 
to contact the retainer ring OppC8ite the cower 
radial Wall; a, back-up ring betWeen the Shear' 
ring and 1retainer ring opposite the barre! radial 
Wall; a, Support ring extending into the cower 
cut-out portion to hold the Shear ring in radia1 
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pOSition; a plurality of bolts extending through 
the Support ring and threaded into , the cower to 
hold the Support ring in position; and a plu 
rality of Set SCrews threaded into the shear ring 
and extending therethrough into abutment with 
the back-up ring to clamp the latter against the 
gaSket) retainer ring thus to clamp the barrel 

~ gaSket into position. *~~ 
4. ApparatuS of the character described com 

prising a preSSure Sustaining barrel having an 
Open end, an interior outwardly facing radial 
Wall on the barrel, a cut-out portion extending 
from Said wall to the end of the barrel, a, plu 
rality of Spaced annular receSSes , opening into 
the cut-out portion thus providing inwardly fac 
ing Shear bearing Walls, a cower in the barrel 
haWing a forwardly: facing radial wall. in radial 
alignment. With the barrel radial Wall and a cut 
out portion extending from said cower radial wall 
to the outer' face of the coWer, gasketS disposed 
against the radial Walls, a, retainer ring Spanning 
the joint betWeen the coWer and barrel and en 
gaging the gaskets, a Segmented Shear ring hav 
ing a, plurality Of Spaced fianges · extending into 
the receSSes to engage the Shear bearing walls, 
a, rearWardly extending projection on the Shear 
1ring engaging the retainer ring opposite 
the cower radial Wall, a back-up ring be 
tween the Shear ring and retainer ring opposite 
Said barrel radial Wall, a Support ring partially 
owerlapping the Shear ring, a plurality of boltS 
threadably anchored in the cower to hold the 
Support, ring in Supporting position against the 
Shear ring, a plurality of Set ScreWS threadably 
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mounted in the shear ring and extending through 
the latter into abutment with the back-up ring, 
Said boltiS and Set ScreWS being adapted to exert 
independent preSSure on the retainer ring op 
pOSite the gasketS. 

5. Apparatus of the character described com 
prising a preSSure SuStaining barrel hawing an 
open end, a, plurality of Spaced Shear bearing 
Walls adjacent the open end, a Sealing Surface 
on the barrel rearwardly of said bearing walls, 
a c0Wer Within the barrel hawing a, Sealing Sur 
face thereOrm, a, retainer' ? ring Spanning the joirat; 
between the cower and the barrel and seated upon 
Said cower and barrel Sealing Surfaces, a · Seg 
hmented Shear ring hawing a plurality of Spaced 
fianges abutting Said Shear bearing Walls, a, back 
up ring disposed betWeen the barrel Sealing Sur 
face and the Shear ring, ScreW means threaded 
through the Shear ring into abutment with the 
back up ring to apply force to Said back-up 
ring, annular means on the radially inner side 
of the Shear ring and means threaded in the 
cOWer to independently apply force to said an 
nular nearas and draw said cover toward said re 
tainer ring. 
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