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This invention relates to conveyors and indi> 
rect coolers for hot materials and their combina 
tion with furnaces discharging hot materials. 

It is well known in the art to indirectly cool 
hot materials issuing from a furnace by feeding 
them into a header from which they are con 
veyed through material cooling tubes passing 
through a cooling space within a drum-like con 
duit. ‘It is also well known to divide the cooling 
space into two or more stages and> to conduct 
heated cooling medium from one or ̀ more of said 
stages to said furnace to support combustion, the 
cooler being arranged to keep dust ‘from the ma 
terial being cooled from mingling with the cool 
ing medium. It is also well known to conduct 
cooling medium within the drum but out of con 
tact with the cooling tubes lto a highly heated 
point in said cooling space near the header and 
feed ends of the tubes. 
This invention concerns an improved cooler 

in which the feed header is provided with a dou 
ble tube sheet wall, that is, a shallow space is 
walled off from the cooling space proper adjacent 
the feed header plate, and a stream of cooling 
air is supplied to said space independently of 
the air supply to the cooling space proper, to cool 
the tube sheet or header plate and tube ends 
where they are in contact with hot material in 
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the header, and provide a fluid current to carry ' 
away materials which might tend to leak from 
the feed header and for cooling >medium which 
might leak from the cooling space proper into 
the header. This invention thus improves cool 
ing of the header plate'or tube sheet and tube 
ends and also aids in preventing dust from enter 
ing the furnace either through the hot material 
conduit carried by cooling air leaking into the 
header, or through the combustion air supply 
proper carried by the main stream of cooling air. 
An object of this invention is to secure im 

proved cooling of a cooler header plate. 
A further object is to secure improved safe 

guard against carrying of dust from the cooler 
into a calcining furnace. 
Other and further objects will appear in the 

following description with reference to the ac 
companying drawing in which: 

Fig. l is `a fragmentary vertical longitudinal 
sectional view of a cooler and furnace embodying 
the invention; ' 

Fig. 2 is a fragmentary view to an enlarged 
scale of the feed header end of the cooler of 
Fig. l; 

Fig. 3 is a cross section taken on the line III 
III of Fig. 2; and 
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Fig. 4 is a view similar to Fig. 2 of a modified 
cooler feed header structure. ` 1 ' 

Similar reference characters refer to similar 
parts throughout the several figures of the 
drawing. ` 

In Figs. l, 2 and 3 of the drawing is shown the 
discharge and firing end of a kiln or calcining 
furnace I having a hot material discharge open 
ing 2 and a combustion air inlet 3. A cooler 4 is 
rotatably supported on bearings 5. A feed con 
duit 6 is arranged to conduct hot material dis 
charged from furnace I into a feed header sec 
tion I0 atl one end of the cooler drum or shell 
9. Feed header III is :provided with a refractory 
lining I I. The feed header I0 may be considered 
as including as an outer wall, a portion of the 
drum or shell 9. The feed header plate I2 and 
the division plate I3 maybe considered as spaced 
tube sheet walls separating the interior of header 
I0 from the interior of the drum 9 to the right 
of division plate or tube sheet wall I3, and en 
closing a shallow space between them. Openings 
I4 are provided in the section of the drum shell 
9 forming the outer wall of Vthe feed header III. 
These openings I4 communicate with the shallow 
space between spaced tube‘sheet walls I2 and 
I3 for a purpose to -be described hereinafter. 
Muñie tubes or ̀ irnperforate hot material con 

veying and cooling tubes I6 have their ends sup 
ported ,in spaced relation in said tube sheet walls 
I2 and I3. These muflle tubes extend through 
spaced tube sheet walls I2 and I3` and open into 
the interior or material-receiving , space of 
header Iß. The portion ofthe cooler to the 
right of tube sheet wall` or division plate I3 is 
brieñy described hereinafter, and more fully de 
scribed in A. J. Roubal United States Patent No. 
2,283,129, dated May l2, 1942, in connection with 
a similar structure. \ 

Muilie tubes I6 extend >longitudinally through 
drum 9 in a concentric row and pass in sealed 
relation through the header plate I1 opening 
into discharge header or hood structure I8. 
Muñle tubes I6 also are supported by and eX 
tend through a division plate or partition I9. A 
central air tube 20 having a closed end 2l extends 
through division plate I9 and is supported within 
the drum as described in said Roubal Patent 
2,283,129, but with its closed end 2| spaced from 
tube sheet I3. Air 0r other cooling fluid is con 
ducted to air tube 20 through conduit 22 and to 
the space surrounding air tube 2| through con 
duit 23 extending through discharge header or 
hood I8 and header plate I‘I as in Roubal Patent 
2,283,129. Apertures 24 are provided in air tube 
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2U to the left of division plate I9. Apertures 26 
are provided in drum shell 9 to the right of and 
adjacent to tube sheet wall I3, and apertures 2'! 
are provided in drum shell 9 to the right of and 
adjacent to division plate I9. A conduit ‘I and 
a cooling medium collecting housing 8 form a 
conduit for conducting combustion-supporting 
medium from apertures 28 to furnace air inlet 3. 
The housing 8 surrounds the drum 9 in rela 
tively rotatable sealing relation as shown at 28. 
A cooling medium collector for apertures 21 is 
shown at 29. 

III 

As shown in Figs. 1 and 2 the feed header plate ‘ 
 or tube sheet wall I2 may be provided with an 
annular flange 3| and mountedin relatively slid 
able sealing relation with the inner surface of 
header section I0 of drum shell 9. 
The interior of the drum 9'to the right of feed 

header division plate I3 is seen to be divided into 
a precooling chamber 36 extending to division 
plate I9 and a ñnal cooling chamber 31 extending 
to discharge header plate I1. 
A modiñed form of header is shown in Fig. 4. 

In this form, an inner cylindrical header wall 32 
is radially spaced inwardly from outer wall 9. ; 
The feed header takes the form of an inner tube 
sheet wall I I2 circumferentially attached to inner 
header wall 32. 'I'he tube sheet wall or division 
plate I3 is spaced from the header or tube sheet 
wall II2 and attached circumferentially to the 
drum shell 9. The space between walls I I2 and 
I3 is now seen to be extended to include the 
annular space between drum shell 9 and inner 
header wall 32. Apertures II4 are 
header section I0 of drum shell 9. 
A blower 33 driven by a motor 35 may be prc~ 

vided and may be >connected to a semiannular air 
chestv 34' partially surrounding header I0 and 
communicating with apertures I4, or I I3. The 
blower arrangement is shown in Figs. l, 2 and 3 
but may be modified in an obvious manner to be 
applied to the modified header of Fig. 4. 
The operation of the device as to the portion to 

the right of the tube'sheet or division plate I3 is 
similar to'that of the device disclosed in the 
Roubal Patent 2,283,129. Combusion air for fur 
nace I enters air tube 2I and flows through aper 
ures 

by suitable baiiles, and passes out apertures 26 
through housing 8 and conduit 'I to furnace air 
inlet 3. This air is highly heated by the time it 
reaches the vicinity of _ tube sheet Vwall I3 and 
apertures 25. Final cooling air enters through 
conduit 23V and flows around air tube 2l and 
around the muñle tubes I6 guided by suitable 
baffles and is exhausted through apertures 21 to a 
stack or other means. not shown, connected to 
collector 29. Cooling of the header plate or tube 
sheet wall I2, and the extreme ends of muiile 
tubes I6 which are in direct contact with the hot 
material from the furnace and improved cooling 
of tube sheet wall or division plate I3 at the 
hottest part of the material cooling space proper 
are specially provided for byvthis invention. The 
shallow space between the tube sheet walls I2 and 
I3 (and the space in Fig. 4 surrounding inner 

'header wall 32 and extending between tube sheet 
walls II2 and I3), forms a special separate space 
for independent cooling of the hottest header 
parts. , Air ilowV through apertures i# (I I4) will 
be induced by gravity due to the hot parts border~ 
ing the enclosed shallow space and this air is fresh 
cool air which has not passed through the cooler 
body prior to its> entry through openings I4 (I I4), 

provided in 

24 around the muille tubes I6, being guided 
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If gravity flow is insufñcient, a blower 33 may be 
used to augment flow. 
The flow of air between walls I2 and I3 (I I2 

and I3) and discharged to atmosphere has a seal 
ing function in addition to its cooling function. 
Joints where the tubes I6 are passed through 
tube sheet walls I 2 and I3 and joints between 
these walls I2 and I3 and the drum shell 9 (and 
inner wall 32 in Fig. 4) are diñ‘icult to keep tight. 
In a single walled structure like that of Roubal 
12,283,129, dust from the interior of the material 
receiving chamber (26 in the Roubal patent) 

l which might leak through the header plate (l1 in 
the Roubal patent) will be carried by the flow of 
cooling and combustion-supporting medium into 
the furnace I. Also cooling and combustion 
supporting medium which might, in such a struc 
ture, leak past the header plate (11 in Roubal) 
will stir up and carry dust from the material 
receiving chamber (26) to the furnace (I) 
through the furnace discharge (3). In the device 
of this invention any leakage of dust from feed 
header I0 through tube sheet Wall I2 will be dis 
charged through apertures I4 without entering 
the furnace I. Also any leakage of cooling me 
dium through tube sheet Wall I3 will be dis 
charged through apertures III without entering 
the material receiving space in the header. 
Undue strain on the tube sheet wall I2 due to 

expansion and contraction of the ends of tubes 
I6 is avoided by use of a slidable joint with the 
drum shell as shown at 3 I. 
The invention is of general application and 

although it has been disclosed in connection with 
a muil‘le tube cooler of the type shown in Roubal 
2,283,129,it should be understood that it is not 
intended to limit «the invention to the exact 
details of construction and mode of operation 
herein shown and described. Such modifications 
and equivalents ̀ as may readily occur to‘persons 
skilled in the art are intended to be included' 
within the scope of the invention as defined by 
the appended claims.  

It is claimed and desired to secure by Letters 
Patent: ' 

1. A cooler for indirect cooling of hot mate 
rials comprising a substantially horizontal elon 
gated rotary drum, a feed header plate closing 
said drum adjacent one end, a discharge header 
plate closing said drum adjacent the other end, 
a plurality of spaced imperforate material con 
veying and cooling tubes extending between and 
connecting said header plates, a division plate in 
said drum adjacent said feed header plate and 
transversely enclosing a shallow space adjacent 
said feed header plate and surrounding the walls 
of said tubes adjacent their feed ends, means 
effecting flow of a stream of cooling air in the 
interior of said drum between said discharge 
header plate and said division plate, and means 
effecting flow of a separate stream of cooling air 
through said shallow enclosed space adjacent 
said feed header plate, said streams of cooling air 
being in non-mixing relation andfree of contact 
with heated material in said cooler. 

2. A cooler for indirect cooling of hot materials` 
comprising a substantially horizontal elongated 
rotary drum,' a feed header plate closing said 
drum adjacent one end, a discharge header plate 
closing said drum adjacent the other end, a plu 
rality of> spaced imperforate material conveying 
and cooling tubes extending between and connect‘ 
ing said header plates, a division plate in said 
drum adjacent said feed header plate and trans 
versely enclosing a shallow space adjacent said 
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feed header 'plate and surrounding the wallsof 
said‘tubes adjacent their feed ends, means effect 
ing flow of a stream of cooling air in the interior 
of said drum between said discharge header 
plate and said division plate, and -a plurality of 
peripheral apertures in said drum between said . 
division plate and said feed header for effecting 
flow of a separate stream of cooling >air through 
said shallow enclosed space adjacent said feed 
header plate in non-mixing relation to 'saidñrst 
stream and free of contact with heated material 
in said cooler.  ' ‘ 

3. The cooler of claim 2, said drum ̀ having its 
>feed header plate axially slidable in sealing rela 
tion with the inner surface of said drum, and 
said division plate being rigidly secured in seal 
ing relation with said> drum and the outer walls 
of said tubes. ' 

4. A cooler for granular materials comprising 
an elongated drum, feed and discharge headers 
enclosing the ends of said drum, said feed header 
having spaced tube sheet walls enclosing a shal 
low space therebetween, a division plate dividing 
the interior of the drum between said headers into 
separate non-communicating precooling and final 
cooling chambers, a central air tube extending 
through said discharge header and ñnal cooling 
chamber and through said division plate into saidï 
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precooling chamber, at least one imperforate ` 
muflle tube connecting said headers and extending 
through said precooling and final cooling cham 
bers, means including said central air tube for 
effecting a flow of separate streams of cooling air 
through said precooling and final cooling cham 
bers, and means for effecting flow of still another 
separate stream of cooling air through said shal 
low space between said spaced tube sheet walls. 

5. In combination with a furnace, means for 
conveying and cooling the hot material dis 
charged from said furnace, comprising an elon 
gated drum, a feed header enclosing one end of 
said drum for receiving and transmitting said hot 
material, a discharge header enclosing the other 
end of said drum, a plurality of spaced material 

' conveying tubes connecting said headers and eX 
tending longitudinally therebetween through the 
said drum, means for effecting a flow of combus 
tion-supporting cooling medium through the in 
terior of said drum between said headers and ex 
ternally of said tubes, fluid conduit means for 
conducting at least a part of the combustion-sup 
porting cooling medium from the interior of said 
drum to said furnace to support combustion 
therein; said feed header having spaced parallel 
tube sheet walls enclosing a fluid cooling space 
surrounding the said tube walls adjacent their 
ends, and means to effect a flow of cooling fluid 
through said space between said tube sheet walls 
entirely independent of the flow of cooling medi 
um through the interior of said drum and fur 
nace. 

6. In combination with a furnace, means for 
conveying and cooling the hot material dis 
charged from said furnace, comprising an elon 
gated drum, a feed header enclosing one end of 
said drum for receiving and transmitting said hot 
material, a discharge header enclosing the other 
end of said drum, a plurality of spaced material 
conveying tubes connecting said headers and ex 
tending longitudinally therebetween through the 
said drum, means for effecting a flow of combus 
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tion-supporting cooling medium through the in« ' 
terior of said drum between said headers and 
externally of said tubes, fluid conduit means 75 

3 
for conducting at least a part of the combustion 
supporting'cooling medium from the interior of 
saiddrum to said furnace to support Combustion 
therein; said feed header having spaced parallel 
tube sheet walls enclosing a fluid cooling space 
surrounding the said tube walls adjacent their 
ends, and means to effect a flow of cooling fluid 
through said space between said tube sheet 
walls entirely independent of the flow of cooling 
medium through the interior of said drum and 
furnace, said tube sheet wall facing the interior of 
said drum being rigidly attached to the periphery 
of said drum, and said other tube sheet wall fac 
ing the header chamber engaging the inner sur 
face of said drum in slidable sealing relation. 

'7. A ̀header for a plurality of hot material con 
veying tubes comprising a drum-like box, closely 
spaced parallel tube sheet walls Asurrounding ̀ the 
walls of said tubes adjacent one end thereof and 
enclosing a shallow space therebetween, and 
means effecting a flow of cooling fluid directly 
to, transversely through, and from, said shallow 
space between said spaced parallel tube sheet 
walls in non-contacting relation to said hot ma 
terial. 

8. In a cooler for hot materials, a rotating 
drum with its axis slightly inclined to the hori 
zontal, a feed end sealing header plate closing 
said drum at the higher end thereof, a plurality 
of spaced imperforate material conveying tubes 
opening through said feed end header plate and 
extending longitudinally of said drum toward the 
lower end thereof, a discharge header plate clos 
ing the drum at the discharge end thereof be 
tween said tubes, means to effect a flow of cool 
ing air through a portion of the enclosed space 
within said drum between said hot material con 
veying tubes throughout a major portion of the 
length thereof, means transversely dividing said 
enclosed space immediately adjacent said feed 
end header plate, and means to effect a flow of 
cooling air through the space VIbetween said feed 
end sealing header and said division means free 
of contact with said hot material and in inde 
pendent non-mixing relation to said first men 
tioned flow of cooling air. 

9. A cooler for indirect cooling of hot mate 
rials, comprising a substantially horizontal elon 
gated rotary drum, a feed header closing said 
drum adjacent one end, a discharge header clos 
ing said drum adjacent the other end, a plurality 
of spaced imperforate material conveying and 
cooling tubes extending between and connecting 
said headers, a division plate in said drum ad 
jacent said feed header and transversely enclos 
ing a shallow space adjacent said header and sur 
rounding the walls of said tubes adjacent their 
ends, said drum being constructed and arranged 
to provide an annular cooling space surrounding 
said header and freely communicating with said 
shallow space adjacent said header, means ef 
fecting ñow of a stream of cooling medium in the 
interior of said drum between said discharge 
header and said division plate, and means effect 
ing flow of a separate stream of cooling fluid 
through said shallow enclosed space and said 
annular cooling space, said streams of cooling 
fluid being in non-mixing relation and free of 
contact with heated material in said cooler. 

10. A cooler for indirect cooling of hot mate 
rials, comprising a substantially horizontal elon 
gated rotary drum, a feed header closing said 
drum adjacent one end, a discharge header clos 
ing said drum adjacent the other end, a plurality 
of spaced imperforate material conveying and 



4 
cooling tubes extending between and connecting 
said headers, a division plate in said drum adja 
cent said feed header and transversely enclos- 
ing >a shallow space adjacent said'header and 
surrounding the walls of said tubes adjacent their 
ends, said drum being constructed and arranged 
to provide an annular cooling space surrounding 
said header and freely communicating with said 
shallow space adjacent said header, means ef 
fecting flow of a stream Vof cooling ‘medium in 
the interior of said drum between said discharge 
header and said division plate, and a plurality of 
peripheral apertures in said drum communicat 
ing with said shallow enclosed space adjacent 
said feed header and said annular space sur 
rounding said feed header for effecting flow of a 
separate stream of cooling ñuid therethrough 
in non-mixing relation to said first mentioned.v 
stream and free of contact with the heated ma 
terial in said cooler. 
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' 11.'A header for a' plurality of hot material 
conveying tubes comprising a drum like box hav 
ingv radially spaced inner and outer walls, spaced 
parallel tube sheet walls surrounding the walls 
of said tubes adjacent their ends, and connected 
respectively to said radially spaced inner and 
outer walls to define a cooling space, and means 
effecting a ñow of cooling fluid through said cool 
ing space. „ 

12. A header for a plurality of hot material 
conveying tubes comprising a drum like box hav 
ing radially spaced inner and outer walls, spaced 
parallel tube sheet walls surrounding the walls 
of said tubes adjacent their ends, and connected 
respectively to said radially spaced inner and 

g outer walls to define a cooling space, and aper 
tures in the said radially spaced vouter wall for 
eñ‘ecting a ñow of cooling fluid through said cool 
ing space. 

GEORGE D. BECKER. 


