
May 8, 1951 J. E. ASCHNGER 2,551,748 
HEAT EXCHANGER FOR CONTINUOUS TREATMENT 

OF FLUENT MATERIAL 
Filed March 27, 1945 

Y 

A. 

2 
2 

2 

A. 

1. 
O 

N Af 

INVENTOR. 

co/en. A. Zasc/zirzger 
BY 

26. --/ 4. 44 2.5 

    

  

  

  

  

  

  

  

  



Patented May 8, 1951 2,551,748 

UNITED STATES PATENT OFFICE 
2,551,748 

HEAT EXCHANGER FOR, CONTNUOUS 
TREATMENT OF FLUENT MATERA, 

John Ernest Laschinger, Johannesburg, 
Transvaal, Union of South Africa. 

Application March 27, 1945, Serial No. 585,113 
In the Union of South Africa September 21, 1944 

(Cl. 257-88) 1. Claim. 
1. 

This invention relates to heat exchangers for 
continuously effecting heat exchange to or from 
a Streann of naterial that is fluent in bulk; Such 
as granular Solid in atterial or material in which 
the characteristics of a liquid are more highly 
developed. 
The object of the invention is to approximate 

closely to the condition that every small element 
of the stream is equally exposed to the heat ex 
changing influence for an equal period of time, 
and thereby produce a product of a homogeneous 
character throughout, notwithstanding that the 
material, for instance verniculite undergoing ex 
pansion, is sensitive to both temperature and time 
of heating. The attainment of this object is 
promoted by Subdividing the stream into Small 
batches which are passed through the heat ex 
changer Successively and in isolation from one 
another and in equal time periods; and by fre 
quently agitating the contents of each batch in 
a manner calculated to give all its small elements 
equal exposure to the heat exchanging influence. 
A heat exchanger for the continuous treatment 

of material fluent in bulk comprising a heat coin 
ductive rotatable druin which is impermeable to 
Said material, means for keeping said drum at a 
predetermined temperature, a plurality of sub 
Stantially semi-annular plates dividing each of 
the opposite longitudinal halves of said drum into 
a Series of Seni-circumferential compartments 
each of which is axially displaced from the co 
responding compartment of the opposite series 
and is open towards said compartment; a lifting 
Gember comprising a shelf which is fixed on the 
base and across the width of the trailing end of : 
each coin partment and whereon material after 
agitation and heat exchange in dispersed condi 
tion in Said compartment is collected and lifted 
as said member moves upward, a forwarding 
illember conprising Slanting walls at said trail 
ing end of each compartment in advance of said 
Shelf whereby said shelf will be positioned in 
the plane of the adjacent compartment in the op 
poSite half of Said drum and said material lifted 
by Said Shelf will be discharged on further move 
ment of Said drum directly into said adjacent 
COInpatinet, reans for delivering said material 
into the first compartment of said drum once in 
every revolution thereof in Successive batches, 
a.ind diiving means for rotating said druim that 
each Said batcin is separately dispersed, agitated 
and Subjected to heat exchange and then trans 
ferred into the adjacent opposite conpartment, 
progressively along the whole of said drum. : "' 
A feeding device places a single batch of the 
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imaterial in the first compartment of the series, 
once in every revolution of the rotary conveyor; 
and each such single batch is passed through all 
the compartments of the Series in succession, so 
that aSSunning uniform rotation, each batch re 
mains in the heat exchange ZOne for the same 
period of time. Another result is that during 
the normal operation of the heat exchanger the 
conveyor is always transporting a number of 
batches. 
The trailing end of each compartment forms a 

Scoop that lifts the batch in the compartment 
when said trailing end is on the rising side of its 
orbit; and each compartment is So shaped as to 
cause its batch, upon being thus raised, to fall 
out of and away from the compartment. 
By keeping the batches small, the time periods 

of conveyance of their constituent Small elements 
are approximated closely to that of the batches 
themselves. The interruption of the relatively 
quiet heat transfer to or from the batches by a 
succession of falls causes all the Small elements 
of each batch correspondingly to be subject to 
frequent changes of position in the batch, which 
is conducive to equalizing their exposure to the 
heat exchanging influence. 
The importance of isolating the batches lies in 

preventing the Small elements of the batches 
from escaping flon the control that determines 
their time period in the heat exchanger. The 
isolation is commenced by the feeding means 
which may itself cut the successive batches from 
the Stream of material and which feeds one 
batch per revolution into the initial compart 
ment of the Series. The isolation is thereafter 
maintained by two means: firstly by the struc 
ture of the compartments being such as to isolate 
the batches while they are within the compart 

and Secondly by the means that pre 
scribes the transfer paths for the batches while 
the latter are moving from each compartment to 
the next of the Series. These two means are 
interdependent; their construction and arrange 
ment being Such that they co-operate with one 
anotheir. 

Regarding the construction of the compart 
ments, they are preferably formed in the known 
nanner by structure on the interior of a rotating 
drum so that the latter forms part of the com 
partment structure and is available to conduct 
heat to or from the material in the compart 

The compartments thus constructed are 
of arcuate shape. Their circumferential walls 
that divide one compartment from that or those 
On either Side of it or them in the axial direction 
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are provided by annular patitions of plate na 
terial extending from the drun wall towards 
the axis. The result in practice is that the Com 
partments inay be regarded as curved troughs 
With open mouths that are directed towards the 
axis and are inverted once per revolution of the 
drum. Each partition may approximate to a 
circular plate occupying most of the croSS Section 
of the druj), and it is preferred to cut Out the 
centre of the plate, so that in all cases an end 
view shows an open axial channel extending 
co:npletely through the drum; which channel is 
useful for Such purposes as passing off moisture 
vaporized when the naterial is heated: for visual 
inspection of the material in the drum; and i? 
desired for the introduction of heating gas Ol' 
acco innociating a radiating element. 
As regards the structure that determines the 

transfer path along which a batch is transferred 
from one compartment to the next advanced 
compartment of the series, the means prescribing 
the trainsfer path is divided into two parts, one 
of which in poses on the naterial under transfer 
the axial or advaincing coinponent of its move 
ninent, and the other of which controls the descent, 
of the naterial and in particular So conti'ols it 
that the material can be poured as a more or less 
free cascade without dange of its being received 
into other than the inext advanced compartment. 

In general, the transfer path and the compart 
ment structure are such that each batch, after 
being received in a compartment, remains on 
the orbital gottom of Said compartinent during 
a substantial part of the rotation of the latter 
so that the batch is exposed to quiet heat tiransfer 
by contact, with the outer Wall; and So also that 
the relative movement between compartment and 
batch causes a mild agitation of the batch. The 
circumferential extent of the compartinent struc 
ture is a factor in Safeguarding isolation of each 
catch fror all preceding or following batches 
during the period of Such relative movement. 
An example of a heating furnace according 

to the invention for treating fluent material is 
described with reference to the accompanying 
di'awing, in Which 

Figure 1 is a side elevation partly in Section, 
Figure 2 is a perspective view of the internal 

alrangenerit, with the druin partly broken away, 
Figure 3 is a view, seen in the direction of the 

axis of part of Figure 2, and 
Figure 4 is a developed View of the feed division 

and two compartinents of the Figure 2 furnace. 
Jin the diaWings, 2 designates a drun barrel 

position2d With its axis A. horizontal. The drum 
is provided with circular treads B rotatably Sup 
Olted Cin roles C. The drun is rotated con 

stantly in the direction of the arrow M by driv 
ing neas G. The barrel of the drun 2 is en 
closed within a furnace casing D and is heated 
hy fuel burnt at E in the lower part of the casing. 
F'OlctS Of combustion pass away through the 
chimney F. The fuent material to be subjected 
to furnace treatinent is fed by a launder 3 to a 
atch making Section 5 of the drum at the feed 
end S thereip; and the treated natelia is gravi 
tationally discharged from the delivery end of 
the drunn to a receiver 8. designates a number 
of pairtitions providing corn partments extending 
in planes naterially travel'Se to the axis A and 
Spaced aloing the length of the drunn. 
The colspartnets above Innentioned are pc 

vided by annular partition walls with their 
Central areas cut away at d. 
In the interioi of the furnace, there is a Single 
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eries of compartments indicated by 9a, 9b . . . 
and so on. Each compartment is an Open trough 
of about 180° circumferential extent; this being 
an extent that allows the fiuent material fed into 
the furnace to lie for a period as a free maSS in 
the bottom of the compartment and in contact 
with the drum wall, as indicated at O. While 
lying there the mass is not inert, but is Subjected 
to advantageous agitation by the drag of the rela 
tively Inoving diurn Wall. 
A pair of compartments is shown Separately in 

Figure 4. The greater part of the circumferential 
extent of each compartment lies in a vertical 
plane, between the partition walls each of 
which is in a single vertical plane; and the Whole 
extent of that greater part is thus available, when 
at, the lower position of its orbit, to receive ma 
terial poured into it from a higher point in Said 
plane. The scoop end 2 of each compartment 
is constituted partly by the shelf 3 that is pref 
erably tilted upwardly and inwardly with l'efer 
ence to the drun wall when on the rising Side of 
the drum, and partly by the partition walls 
on each Side of the Shelf. 
The direction of advance of the series is axial, 

and the magnitude of each step of advance is 
half the axial Width of the compartments. The 
means for in parting this axial advance to the 
material is provided by the trailing end 4 of 
each compartment, immediately before the li?t 
ing shelf 3. This trailing end is Slanted for 
Ward with reference to the direction of the l'O- 
tation so as to bring the shelf 3 into the plane of 
the next compatient. That is to Say, the shelf 
f3 of compartment 9a is in the plane of the 
greater part of compartment 9b. 
The batch making feed end 5 consists of a 

completely annular trough 5 into Which the 
spout 8 delivers constantly. At one circumfer 
ential point of said trough is the Scoop 6 that 
during its rotation gather's up, as a single batch, 
all the material that has been fed into the trough 
during a revolution; then, acting like the shelves 
3 lifts the gathered batch and tips it to fall into 

the bottom of the first compartment 9a of the 
Series. 
The batch remains in the botton of Said Con 

partinent 9d as indicated by 9, during a Con 
siderable part of one half revolution of the drum. 
Thereafter the walls of the Slanting trough 
ortion is come round and shift the batch axially 

forward, so that the batch is now in the plane of 
the next, compartment 9b. Immediately there 
after the first shelf 3 connes round and collectS 
and raises the batch at the upgoing Side of the 
drun. As the trailing end of the compartment 
9a turns over to about the position shown in Fig 
are 2, the batch begins to shower out of Said 
trailing end and falls into the right-plane por 
tion of the next trough 9 b which is then vertically 
under it. In order to confine the cascading ma 
teria. Within the vertical planes limiting Said 
right-paire portion, the shelf 3 is made wholly 
parallel with the axis. 
The batch renains in compartinent 9t, Slid 

ing in the bottom portion thereof, until the shelf 
at the trailing end of conpartment 9b in turn 
cones Found and begins to lift the batch. While 
his has been going on another batch has been 
collected in 5 and is cascaded into the fil'St COIn 
partiment 9a at the monent that the first batch 
begins to fall from Said shelf at the trailing end 
of connartment 9b, and into the bottom of com 
partment 9c. 
The neans rescribing the isolating transfel 
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path are thus in combination, the long circumfer 
ential extent of each of two consecutive Com 
partments: the slanted portion f 4; and the ar 
rangement of the shelf 3 that causes the batch 
to fall in the plane of the greater part of the 
next following compartment. 
A fresh batch is formed and delivered to the 

first compartment once per revolution of the 
drum; SO that during the regular operation of 
the furnace, all the compartments which are 
in the angular position in which they can be oc 
cupied are occupied, each with its separate batch. 

I Clain: 
A heat exchanger for the continuous treatment 

of material fluent in bulk comprising a heat con 
ductive rotatable drum which is impermeable to 
Said material, Imeans for keeping said drum at a 
predetermined temperature, a plurality of sub 
stantially Semi-annular plates dividing each of 
the opposite longitudinal halves of said drum in 
to a series of Semi-circumferential compartments 
each of which is axially displaced from the cor 
responding compartment of the opposite series 
and is open towards Said, compartment; a lifting 
member comprising a shelf which is fixed on the 
base and across the width of the trailing end of 
each compartment and whereon material after 
agitation and heat exchange in dispersed con 
dition in Said compartment is collected and lifted 
as Said member moves upward, a forwarding : 
member Comprising Slanting Walls at said trail 
ing end of each compartment in advance of said 
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shelf whereby said shelf will be positioned in 
the plane of the adjacent compartment in the 
opposite half of Said drum and Said material 
lifted by said shelf will be discharged on further 
movement of Said drum directly into Said adja 
cent compartmeint, means for delivering Said ma 
terial into the first compartment of said drum 
once in every revolution thereof in Successive 
batches, and driving means for rotating said 
drum So that each said batch is separately dis 
perSed, agitated and Subjected to heat eXchange 
and then transferred into the adjacent opposite 
Compartment, progressively along the whole of 
Said drun. 

JOHN ERNEST LASCHINGER. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
1,518,938 Nielsen ------------ Dec. 9, 1924 
1,734,571 Godfrey ------------ Nov. 5, 1929 
2,063,446 Lanzi et al. ---------- Dec. 8, 1936 
2,279,362 Baker -------------- Apr. 14, 1942 

FOREIGN PATENTS 
Number Country Date 

20,943 Great Britain ------ Sept. 13, 1909 
Of 1909 

  


