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1 
This invention relates to induStrial heat tranS? 

fer equipment It is more specifically related to 
an improvement in the design of shell and tube 
type equipment which facilitates the removal of 
tube bundles from the Shell bodies Of the equip? 
ment. 
There are many types of heat transfer equip? 

ment available, however one of the most widely 
known types Comprises a plurality of parallel 
tubes encased in a relatively close fitting tubular 
Shell Provisions are made whereby a fluid f10WS 
Outside the tubes, Called the Shell-Side fluid and 
a fluid flows inSide the tubes, Called the tube-side 
fiuid Although this tubular type equipment iS 
generally referredt08S heat eXChangerS, depend 
ing upon the Specific ServiCe in Which it is enn? 
ployed this equipment may be WariouSly deSig? 
mated as heat exchangers, Overhead CondenserS, 
Surface CondenSers and Vaporizers, etC. In the 
following discussion and description of my inven 
tion I Shall uSe the terna heat exchanger to en? 
COmpaSS all Shell and tube type equipment re 
gardleSS of its Specific deSignation for a particu 
lar purpose. - 

When heat exchangers are utilized under con 
ditionS Wherein the temperature difference be 
tween the tube side and shell Side fluids is 1arge 
it is neCeSSary that the heat exchanger design 
include means to allow for the difference in ex 
pansion of the tubes and of the Shell Various 
eXpedients may be employed to acCommodate 
the expansion Such aS flexible Sections built into 
the Shell U-Shaped tubes, and others. Where 
an eXChanger is uSed in a Service Which neceS? 
Sitates the rernOVal Of the tube bundle in Order 
to Clean the Outside Surfaces Of the tubes a float 
ing head Construction is uSed Which permits free 
expansion of the tube's heat yet permits the tube 
bundle to be removed readily for repairs and/or Cleaning, 
The removal Of the tube bundle becomes nec? 

eSSary when a Shell Side fluid is used which is 
dirty or Scale forming The deposition of scale 
on the outside of the tubes interferes withefec 
tive heat transfer and must be removed in Order 
to maintain maximum deSign efficienCy TheSe 
SCale deposits Can be ClaSSified aS hard, porouS, 
or loose depending upon the nature of the mate 
rials forming the dep0SitS. In SOme inStanCeS 
the Scale may be removed by flushing Opera 
tion Orthe use of WariouS Solvents which cleanse 
the equipment without the need for removing 
the tube bundle from the Shell. MOre reCalCitrant 
depositS Such as hard deposits formed by water 
deposited scale corrosion products and so forth 
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and even porous deposits formed by mud and dirt, 
coke and carbon, asphalt and tars which resist 
the flushing and/or solvent cleaning OperationS 
demand the removal of the tube bundle frorn the 
exchanger shell in Order that the external Sur? 
faces of the tubes may be made conveniently 
accessible for mechanical cleaning equipment. 
After removing the Cover plates of the Stationary 
head or the Stationary head if the COver is in 
tegral therewith and the tube plate is p0Sitioned 
betWeen the Shell and head the entire tube bun? 
dle iS Withdrawn frona the exChangerShell by COn? 
necting a Suitable prime remover to the tube 
Sheet and applying a force Sufficient to remaOve 
the tube bundle. In the removal of the tube 
bundle Care fnust be eXercised to preVent injury 
to the tübes. When large bundles of tubes are 
badly fouled by Scale deposits it is necessary to 
apply a Considerable force t0 the Stationary tube 
Sheet. This reSuitant forCe rnay CauSe damages 
to the tube bundle In addition large buadles 
Of tubes Which are not fouled raay reQuire a large 
force to Overcome the inertia present and if the 
entire force neCeSSary to renaove the tube bundle 
iS all applied at the tube Sheet undesirable Con? 
Sequences may obtain. 
ACCOrdingly it is an object of my invention to 

OVerCOine the disadvantages Of the heat eX 
changer described in the prior art and to prevent 
the darnages which may result in the rernoval 
of tube bundles from heat exchangers by pro 
Viding a means for applying a supplementary 
force at the floating head to augment a force 
ConConaitantly applied at the stationary tube 
Sheet for the removal of tube bundles from heat 
exChangerShells. This object is effected byfitting 
a Section of the floating head with a plurality 
Of Springed packing rings peripherally mounted 
thereOn whereby atight fit is maintained against 
the inner Wall Of the heat exchangershell?These 
rings provide a fluid-impervious barrier between 
the floating head and the inner Wall of the ex 
Changer shell yet allow the tube bundle to move 
t0 and fro Within the heat exchanger shel1. 
This and Other objects Will be rnade more ap 

parent from the following description and dis? 
CuSSiOn Of a non-linaiting and illustrative eX 
ample of my invention. 
Referring to the drawing Figure 1 illustrates 

a CutaWay VieW Of a tWO paSS Sheli and tube heat 
eXChanger Which has a floating head COnStruC? 
tion embodying the features of my invention. 
Figure 2 Shows an enlarge longitudinal CroSS 
Sectional elevation of a full floating head type 
Construction employed in the exemplary two pass 
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Heat exchanger Figure 3 presents an enlarged 
CroSS-Sectional view of the heat exchanger ap? 
paratus taken on line 3-3 of Figure 1. Figure 
4 illustrates a type of packing ring that may be 
employed as a packing ring element in my inven? 
tion. 

In Figure 1 a two pass on the tube side shell 
and tube heat exchanger is Shown A tube 
bundle 10 comprises a plurality of tubes enclosed 
in a tubular shel1 II of generally cylindrical 
Shape The Shell l I is coVered by a head sec? 
tion I2 positioned at the stationary end of the 
tube bundle IG and an end cover I3 at the float 
ing head Inthe instanCe of the Stationary head 
12 the Cover thereof may be integral therewith 
or removably fastened thereto Similarily the 
Cover plate t3 may be made integral with the 
Shell II or removably affixed as shown?The 
Shellis fitted with Suitable nozzles f4 and 15 for 
allowing the passage of fluids through the ex 
changer shell outside the tubes. To provide for 
the passage ofthe tube-size fluid?inlet and outlet 
n0ZZles I6 and IT are Combined with the station 
ary head I2. The end Cover l3 is also provided 
With a pair Of nozzles 18 and !9 which are also 
prOVided for admitting a fluid to and draining 
the fluid from the chamber enclosed by the end 
Cover I3. The floating head construction shown 
in the drawing which embodies the features of 
the instant invention is intended to be illus 
trative and non-limiting as any Suitable floating 
head Construction can be employed to comple 
rnent my invention The floating head deScribed 
in the illustrative Figure 2 example shown in 
the drawing Comprises a perforated circulartube 
plate 20 attached to one side of a header 2I the 
Other Side Of which is covered by plate 22. These 
elernents are joined together by means of suit 
able fasteners Such as nuts and bolts 23. The 
header Wall is sufficiently thick asto permit the 
placing of longitudinal bolt holes therein which 
register With CorreSponding bolt holes placed in 
the tube plate 20 and Cover 22. The header 2I 
may be prepared in integral combination with 
either the tube sheet element or cover plate ele 
ment ifit is So desired the desired construction 
being effected by welding?Casting etc. The 
Outer Wall of header 2i contains a plurality of 
parallel Spaced circumferential grooves 24. The 
grooves 24 are disposed in the header section 2i " 
in planes perpendicular to the longitudinal axis 
of the exchanger Shell although obliquely posi 
tioned grooves Could be employed Fitted within 
these grooves 24 are a corresponding nunaber of 
Springed packing rings 25 such as are illustrated 
in Figure 4 These rings 25 Surround the header 
Section 2i and maintain a tight fit between the 
Surface of the rings 25 and the inner Wall of the 
exchanger shel1 ! thereby Sealing the gap clear 
ance between the floating head section and the 
exchanger shel1 Wal1 The packing rings 25 are 
usually made of Cast iron but any Other Suitable 
materia1 may be employed The rings are Split 
to facilitate installation and may be Constructed 
as one piece?two piece or even three piece typeS. 
Butt?bevel?1ap or othertype joints may be ern? 
ployed The grooves 24 of the headersection 21 
in which the packing rings 25 are fitted Should 
be slightly wider than the ring however the 
rings should fit free without side play. 

Cleaning the outside surface of the tubes COn? 
tained in the tube bundle of a shell and tube 
type heat exchanger is facilitated by removing 
the tube bundle from the heat exchanger shell. 
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4 
To effect this removal the tube sheet at the sta 
tionary end of the tube bundle is provided with 
tapped holes for jack ScreWS Or eye boltS. In 
tegral lifting lugs slings and hoists Should als0 
be provided for Supporting the tube bundle dur? 
ing its removal After disengaging and ren10W? 
ing thestationary head 12the adjacent tube Shee? 
is exposed. An axially applied force is employed 
at the tube Sheet by means Of jack SCreWS Or a 
prime mover Suitably connected to the eye bolts. 
When the shel1 side of the tube bundle is fouled 
up with scale deposits withdrawal of the tube 
bundle is hindered and the dep0Sits Create Such 
a resistance that the removal of the tube bundle 
becomes almOst impossible without damageto the 
tube sheet and the tubes mounted thereOn My 
invention however provides a means which en 
ables the application of an assisting force against 
the floating head to augment the force utilized 
at the stationary tube sheet To effect the ap 
plication of this supplementary force nozzles 14 
and 19 are ClOSed by means Of a Walve or they 
maybe blanked off by blindflange plates. Nozzle 
(8 is Connected to a Source Of hydraulic preSSure 
such as a hydraulic pump and a preSSure is eX 
erted bythis means against cover plate 22 The 
packing rings 25 fitted in the header Section 2I 
prevent the bypass of this pressure and permit 
it to be applied with maximun efectiveneSS 
against the cover plate 22 to augment that forCe 
Which is sinultaneously being applied at the tube 
sheet at the stationary end of the tube bundle. 
Myinvention haspartiCularapplication in heat 

exchanger installation where Space limitationS 
prevent the removal of the Cover plate at the 
floating head which would permit the appliCa? 
tion of an external force to assist in the removal 
of the tube bundle By employing my invention 
an assisting force Can be applied which 0therwise 
would not be available for uSe, 

It is to be understood that the appliCation Of 
my invention is not limited to the type Of Shell 
and tube heat exchanger Shown by the draWing. 
Transverse bafies may be inStalled in the heat 
exchangerequipinent and by adding Suitable par? 
titions inside the headers 12 and 2I the tube side 
fluid Can be made t0 make as many paSSes as may 
be deSired. 
I Clain1: 
1 In Conabination with a multi-paSS Shell 

and tube heat eXChaager Which Comprises a 
Cylindrical Shell having iniet and Outlet nozzles, 
a removable longitudinally bafled Stationary 
iaead Said head being fitted with inlet and Out? 
let nozzleS a plurality Of parallel tubular ele 
iments inounted in Spaced relationship by a pair 
Of SpaCed tube Sheets affixed to the tubular ele? 
rnents adjacent their terrninal endS One Of Said 
tube Sheets being held Stationary by interpoSi? 
tion between the Said Shell and Said Stationary 
head Section, a floating head aSSembly employed 
to prowide for diferences in the expansion of 
said tubular elements and of the Said shell, Said 
foating head Comprising the othertube Sheet and 
a header and cloSure therefor Said ClOSure pro 
viding a pressure receiwing Surface, Said header 
inaving a plurality of parallel Spaced peripheral 
grooves a correSponding number of Split, yield? 
ing aranular metallic ringS pOSitioned in Said 
grooves, Said rings having an inside diameter 
substantially the Same as the diameter of Said 
groove and an outside diameter Substantially the 
same as the diameter of Said cylindrical Shell, 
and a chambered clQSüre enclosing the Shell eX 
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tremity adjacent to the floating head Said clo? 
Sure having inlet and outlet nozzles. 

2. A shell and tube heat exchanger Comprising 
a Shell hawing inlet and outlet nozzleS, COVer 
plates for enclosing the ends of Said Shell a ClOSe 
fitting tube bundle contained Within Said Shell, 
saidtube bundle having inlet and outlet Openings 
and including a plurality oftubularelements held 
stationary at one end by means of a tube Sheet 
interposed between Said Shell and a Stationary 
head, the free end of said tube bundle terminat 
ing in a floating head assembly which recipro? 
Cates longitudinally during eXpansion and Con 
traction of Said tubular elements, Said floating 
head assembly comprising a Second tube Sheet, 
a header and a cloSure therefor?Said ClOSure pro 
viding a pressure receiving end for said float 
ing head, Said header containing a plurality of 
peripheral grooves, Said grooves having fitted 
therein a corresponding number of springed 
metallic packing rings which provide a fluid? 
tight seal for the annular space between Said 
header Section and the inner Wall of the heat 
exchanger shell and means for applying fluid 
preSSure directly to Said cloSure. 

3. Ashel1 and tube heat exchanger Comprising 
a shell having inlet and outlet nozzles, Cover 
plates for enclosing the ends of Said shell a close 
fitting tube bundle contained within Said shell, 
Said tube bundle having inlet and outlet Open? 
ings andincluding a plurality oftubularelements 
held stationary at one end by means of a tube 
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sheet interposed between Said shell and a sta? 
tionary head, the free end of Said tube bundle 
terminating in a floating head aSSembly Which 
reciprocates longitudinally during expansion and 
contraction of Said tubular elements, Said float 
ing head assembly Comprising a Second tube 
sheet a header and a cloSure therefor Said Clo 
Sure providing a preSSure receiving end for Said 
floating head, Said header containing a plurality 
of peripheral grooves, Said grooves having fitted 
therein a corresponding number of Spaced pack? 
ing rings which provide a fluid-tight Seal for the 
annular Space between Said header Section and 
the inner Wall of the heat exchanger Shell, and 
means for applying fluid pressure directlyto said 
ClOsure, 
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