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ABSTRACT OE THE DISCL0SURE 
Parallel verticaly extending tubes in a hydrocarbon 

pyrolysis furnace rest on a horizontaly extending mani 
fold thatis located in a lower,protected portion of the 
furnace chamberto shift the lower ends ofthe tubes later 
aly as the manifold expands, 

The presentinvention relatesto tube heaters,and more 
particularly to means for Supporting vertically disposed 
tubes and attachingthesetubesto an outlet manifold. 

fn hydrocarbon pyrolysis it is customary to provide 
a number ofverticaly disposed tubes locatedina furnace 
chamber. The materialto be heated is supplied to the top 
of the tubes and is withdrawn from the bottom after it 
has been heated. Due to the hightemperature of the fur 
naces,much dificuity has been encountered at the inlet 
and Outlet connections,as Wel as Warping of the tubes 
themselves,due to thermal eXpansion. , 

It is an object of the invention to provide a novel 
means for Supporting tubes in a tube heating furnace 
so that the strain onthe tubes due to thermal expansion 
and contraction wil be reduced. It is a further object of 
the invention to provide a tube Supporting means which 
will permitindividual tubes to be removed easily forre 
placement or repair. 
The various features of novelty which characterize our 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification. Fora 
betterunderstandingoftheinvention,however,itsadvan 
tages and specific objects attained with its use,reference 
should be had to the accompanying draWings and descrip 
tive matter in which we have ilustrated and described a 
preferredembodiment oftheinvention. 

In the draWingS: - 
FIG. 1 is a yertical Section through the heater; 
FIG.2is an enlarged view of the mannerin which the 

lower ends of the tubes are supported; 
· FIG.3 is a Section taken on line 3?3 of FIG,1;and 
FIG.4is a view similar to FIG.2showing a modified 

tube arrangement. 
The heater of the present invention is primarily in 

tendedforthepyrolysis ofhydrocarbons andis ofthetype 
shown in Fleischer Patent No.3.062.197.The furnace 
orheater comprises structure forminga furnace chamber 
which,is verticaly_extending and elongated in a plane 
perpendicularto the drawing The structureincludesside 
wals 2,top wall3 and fioor4,whichare constructedin 
accordance with ordinary furnace practice,of a refrac 
tory material suitable to withstand the temperatures that 
are encountered,with the refractory being backed up 
withsheetmetal.The foor hasa depression5initscenter, 
Which depression extends lengthwise of the furnace cham 
ber. This depreSsion is also made of refractory that is 
backed up by sheet metal. Preferably the depression is 
separate from the fioor and can be droppedin Sectionsto 
give access to the lower ends of the tubes by removing 
bolts in the fianges 6. 
The furnace chamberis heated by horizontaly extend 

ingrows of radiant type burners 71ocated inside walls 2. 
These burners can be grouped and fired in any desired 
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or necessary fashion depending upon the temperature and 
the gradient of the heat thatis needed for the material 
fiowingthroughthe tubes.The products ofcombustion are 
exhausted through one or more ducts 8 which extend to 
one side ofthe upperend of the chamber.The entire fur 
nace is Supportedinits location by means of a Steelframe 
work 9 which includes a part extending above the fur 
name.This upper part can be protected by siding,if de 
sired,andis provided with a roof 11. 
The material to be heated fows through a plurality of 

Vertically extending tubes12,the upper end of each tube 
projecting above top wall 3. The tubes,the number of 
which varies in accordance with the size of the heater, 
are located in a double row lengthwise of the furnace 
with every other tube ofset so that they form a zig Zag 
line asshownbestin FIG.3 ofthe drawing.The upperend 
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of each tube is covered with a cap 13 having an inlet 
formed therein and each cap being proyided with a bail 
or yoke 14. Beneath each of the ofset lines of tubes, 
which form the row lengthwise of the furnace,extends 
a manifold15which rests onthefoor ofthefurnace.The 
tubes on one Side are connected by Short pipe Sections 
16with the manifold on the other Side So thateach tube 
is connected with the manifold opposite it. Each of the 
manifoldsisprovidedwithfixtures17withthe Sections16 
welded to both the tube and fixture 17. Each of the tubes 
is supported on the manifold directly under it by means 
of a support 18 fastened to the tube,the lower end of 
which hasa shoe 19that rests on the top ofthe manifold. 
Material heated in the tubes fiows downwardly through 
tube 12 and the pipe 16 and into the manifolds. From 
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the manifolds the material fows through extensions 21 
into a common discharge pipe 22. Preferably the exten 
sions 21 are located approximately midway between the 
ends of the manifolds as shown in FIG,3,So that move 
ment of the ends of the manifolds due to eXpansion is 
reduced to a minimum,ft is noted that sleeves 23 are 
provided in the floor of the furnace through which the 
pipes21extend andsleeves24areprovidedinthetop Wal 
through which the upper ends of the tubes project. The 
sleeves24 have a loose enough fit so that the tubes can 
moves in the sleeves as required by thermal eXpansion 
and contraction of the tubes. - 
An upwardly directed force is applied to the upper ends 

of the tubesto help reduce any tendency to bend as they 
expand or contract. The means for accomplishing this 
includes bolts25 fastenedin the yokes14,with the bolts 
of adjacent pairs of tubes connected to a cross bar 26. 
Each of these barsis biased upwardly through a rod 27 
and a lever28 whichis pivoted at 29. The other end of 
the1everis biased downwardly by means of a weight 31. 
Aturnbuckle 32is insertedin rod 27in order to provide 
some adjustment. Normaly,the tubes rest on manifolds 
15 andthe weight31serves to bias the upper ends ofthe 
tubes suficientlyto prevent binding in sleeves 24 as the 
tubesexpand and contract due to temperature changes in 
the furnace chamber. If desired,however,weight 31 can 
be heayyenoughto Supportaportion or Substantialyalof 
the weight of the tubes in order to lighten the load on 
the manifolds 15. Fluid to be heated is Supplied to the 
upper ends of the tubes from a Supplymanifold 33 that 
is supported on brackets 34 extendingfrom frame 9.The 
1iquid fows from manifold 33to the tubes throughpipes 
35that extend through caps13. These pipes are longand 
fiexible enough to permit the tubes to change in length 
without undue restraint. From time to time it may be 
necessary ordesirable to replace one or moretubesinthe 
furnace. Whenthis is done the proper Section oftrough 5 
is dropped and the weld between the 1ower end of the 
tube to be removed and pipe 16 is broken,and the weld 
between cap 13 and pipe 35is broken.The tube canthen 
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be moved verticaly from the furnace chamber by bail 
14. To this end the roof ?l is provided with a center 
section 36that can be lifted to one Side So that a crane 
can be used to lift the tubes from the furnace or replace 
them. 
With the construction shown,the manifolds for the 

group of tubes in the furnace are retained in the furnace 
chamber and subjected substantially to the heat of the 
chamber. This means that as the furnace temperature 
changesthe manifolds willexpand and contract,Since the 
1owerends of the tubes are resting on these manifolds, 
the tubes themselves will be moved accordingto temper 
ature changesin the furnace.This relatively Smal move 
ment will be transmitted through their entire length and 
thus reduce appreciably,if notentirely,the Strain that is 
placed on the tubes as a result of their fairly rigid con 
nectionwith the manifolds.In ordinary construction,When 
the manifold is out of the furnace chamber,the tubes 
themselves are subjected to considerable Strain due to the 
diferential expansion between the manifolds and the 
tubes In addition,the material being heated is cooled 
more rapidy and less uniformly when the lower end of 
each tube projects through the furnace before being con 
nected to the manifold,It is noted that while the mani 
folds and the lower ends of the tubes are in the furnace 
chamber,they are at a location beloW the burners and 
therefore will not be Subjected to aS eXtreme temperature 
changes as would otherwise be the case if the manifolds 
were on a Ievel foor. Also,trough 5 can,if desired,be 
filled with a granular or fibrous insulating material. This 
may or may not be of advantage in Some cases but in 
other cases it permits the use of a lower aloy steel for 
the connections f6 and manifolds,which could Substan 
tially reduce construction and Welding costs. 

Insometypes of hydrocarbon treatmentitis neceSSary 
to use catalystfiled tubeS. A construction in Which cata 
1yst could be usedis shownin FIG.4 Inthisfgureit Will 
be noted that the lower ends oftubes 4í extend through 
suitable sleeves in the bottom of the furnace and are 
cappedas shown at 42.Thus the caps can be removed in 
order to remove the catalyst without interfering with the 
Iocation of the tubes or their connections with the mani 
folds. In this case the tubes are slightly to one Side of 
manifolds 15,but for Supportingpurposes may be Said to 
be abovethe manifolds. Each tubeis connected to a mani 
fold by a connecting pipe 43. The weight of the tubes is 
Supported on the manifolds by a Support 45 attached to 
the tube witheach Support having a shoe 46that rests on 
the manifolds,In this embodiment of the invention the 
1owerends of tubes 41 extend through sleeves47that are 
provided with slightlyelongated openings Sothatthe lower 
ends of the tubes can move as the manifolds 15 eXpand, 
Infiltration of air into the furnace chamber through the 
openings in sleeves 47 is prevented by plates 48 which 
Surround the tubes and Slide onthe foor as the manifolds 
expand, This arrangement makes the lower ends of the 
tubes accessible while still retaining the features of the 
embodiment of FIGS,1 to 3in which the weight of each 
tubeis Supported by and the lowerends of the tubes are 
moved in accordance with the expansion ofthe manifolds. 

While in accordance with the provisions of the statutes 
We have ilustrated and described the best form of em 
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4 
bodiment of our invention now known to us,it will be 
apparent to those skilled in the art that changes may be 
made in the form of the apparatus disclosed without de 
parting from the Spirit and Scope of the invention Set 
forth in the appended claims,and that in Some cases 
certain features ofourinvention may be used to advantage 
Without a correSponding use of other features. 
What is claimed is: 
í. A tube heater comprising in combination a verti 

cally extending chamber having a top and a bottom,a 
manifold extending horizontally along the bottom of Said 
and within Said chamber and Subject to the heat thereof, 
a plurality of vertically eXtending tubes in Said chamber, 
the upper ends of Said tubes extending through Said top, 
a Support projecting from the lower end of each tube, 
a Saddle attached to each Support,said saddles resting 
on Said manifold whereby expansion of Said manifold will 
move Said saddles and the lower ends of the tubes con 
nected therewith,means above said chamber attached to 
the upperend ofeach tube,and mechanismto exert an up 
Wardy directed force on each of said means attached to 
Said tubes. 

2. Atube heater comprising Structure forming a cham 
ber havingside walls,a top wal and a floor,said chamber 
extending horizontally and being Substantially rectangu 
lar in Section,a plurality of horizontally extending rows 
of burnersin each ofSaid side wals,apair of horizontally 
extending manifolds in said chamberparallel andadjacent 
to Said fioor,a row ofverticaly extendingtubeswith alter 
nate tubes being located above one of Said manifolds and 
the other tubes being 1ocated above the other of said 
manifolds,a Support extending from the lower end of 
each tube,a Saddle on each Support,each saddle resting 
on the manifold above which the tube to whichitis at 
tached is located,a connecting pipe extending from the 
1OWer end of each tube to the manifold on which it is 
not resting,and means attached to the upper end ofeach 
tube above Said top wal exerting an upwardly directed 
force thereon Suficient to take up any expansion of the 
tube and Support a portion of the weight thereof 

3. The combination of ciaim 2 in which said fooris 
provided with means forming a depression extending 
lengthwise of Said chamber,Said manifolds beinglocated 
in Said depression. 

4. The combination of claim 3 in which said means 
forming Said depression is in sections whereby sections 
maybe removed togive access tovariousgroups oftubes. 

5. The combination of claim2 in which the 1owerend 
of each of Said tubes extend through Said fioor below 
and to one Side of the manifold on whichit rests. 

6. The combination of claim 2 including a discharge 
Outlet extending through Said foor from each manifold, 
Said outletsbeingintermediate the ends ofsaid manifolds. 
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