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To all chom it mayaoncern: 

() 

i 30 

like parts in the-Several figures. 

Patented Apr. 13, 1926. 

GEORGE, PEzOLD, OF 

1580.164 
PATENT oFFICE. 
BtFFAtò, New Y6RR. 

DRYfN& APAsArts: 
Application filea Janitary 28; 1934. serial No. ess 902; 

Beit known that I, GEORGE. J. PEzoLD, a 
citizen of the United States, residing at 
Buffalo, in the county of Erie and State of 
New York, have invented new and useful Improvements in Drying. Appaiatus, of 
which the followingis a specification. 
This invention relatesto a drying appa 

ratus which is more: particulary designed 
foreither drying or reducing the liquid con 
tent of fluid matter containing solids - 

It is the object of this invention to pro 
duce a drying apparatus for this purpose in 
whieh the steam space is reduced, the: ve 
locity of the steam and the trasferenee of 
heat is increased and therebyenablé the 
drying operation to be effected more eco 
nomically, expeditiously and efficiently 

In the accompanying drawings: 
Figure 1is avertical longitudinal section 

showing my invention embodiéd in a drying 
apparatus which Works under a vaeuth, 

Figure 2 is a vertical cross section of the 
same, taken online 2-2, Figure 1 

Figure 3 is anend elevation:thereof. 
Similari characters of reference - réfer to 

Although my, inventionis capable ofuse 
in a drying apparatus which operates eithers 
under atmospheric pressure or under a vac 
uum the same, for example; is shown in the 
drawings for operation unidera vacuum 
In this particular instance the apparatus is 
constructed as follows: , The numeral 10 represents a vacuum 
chamber which may be of any suitable con 
struction, but asshown in the drawings the same comprises a cylindricavall'11 which 
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has its axis arranged horizOntally and pro 
vided with a vapor outlet. 12 which is adapt 
ed to be connected with an exhausting de 
vice of any suitable construction whereby 
the vapors are withdrawn from the vacuum 
chamber anda vacuum is produced therein 
Soasto expedite the drying operation, This 
wall 11 is provided at its opposite ends with 
transverse heads 13, 14 which may be-de 
tachably secured thereto in any suitable 
manner, but preferably by means of bolts 
15 arranged on the peripheral parts of these 
members. The body or wall'11 of the vac 
uum chamber may be supported in an ap 
proved manner, for exampleby means of 
egs 16 arranged on the tunderside thereof 
and adapted to rest on the floor of thè, build ing or other available Support. Arranged 

The outer wall of this. 

tobe dried may be supplied to the periphery 
of the outer wall of this 
able mànner, forin 

tating. v 

a continueus film of this liquid which ad 

within' the vacuum chamber is the drying 
drum which is constructed in accordance With yimprovenients. As there showm, 
this drun gomprises an otter cylindrical 60 
vall or shell 17 which hasits axisarranged 
horizontally, transverse heads 18, 19 sected 
to opposite ends of the outer wall 17, and 
tubulair trunnions: 20, 21 arranged horizon. taliy and projecting Outwardy from the 65 
outer ends of the heads. 18 and f9, and jour 
ñaled in suitable bearings 22, 23 in the heads 
13 and 14 of the vacuum chamber. The 
body and heads of this drum together with 
thé partsmounted thereon may be turned 70 
in various Ways from the exterior of the 
maehine, for instancè, by means of a gear 
Wheel 24 applied to the outer end of the 
hollow trunnion 21 and receiving power 
frona any available source. : 

. Wall of this drum is adapted 
to be heated internally for the purposè of 
drying the material whichis, applied uponi 
the peripherythereof. The liquid whichis 
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runa in any suit 
blemànner; for instance, by supporting: a body or stream of this liquid by means of a 
pan or trough 25 in thelovver parts of the 
Vacuum chamber and insuch a position that 85 
the lowerside; of the drum wall upon ro Il bring the Several parts of its 
periphery successively in contact with the top of tfie liquidin e pan 25 and pickup 
heres to the wall of the drum As the drum turns this liquidis carried upwardly on one 
side of thè drum and then downwardly on the oppositeside thereof during whichtime 
the moisture in the liquidis evaporated o 95 
driven off by the heat within thedrum and 
the solid content thereof remains adlering 
to the periphery of the outer wall. Before 
that part of the drumbearing the dried ma teria again reaches the liquid supply pan 100 
or, tray. 25, this dried materialis removed 
from the periphery of the drum by means of 
a knife or blade 26 Which is arranged in rear of the trough 25 and engages the pe 
riphery of the druim so as to remove the 105 
dried materia thérefrom. The material 
thus removed may be discharged from the 
vacuum chamber in any suitable manner, 
but in the: constructionshown in the draw ings this is accomplished by a conveyer i 
mechanism which comprises a trough 27 
which receives. the dried material from thé 
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knife 26 and a screw conveyer 28 which 
moves the material lengthwise through the 
trough 27 and discharges the same to the ex 
terior of the machine in a manner Well 
known in this type of machine. When, how 
ever, the drying is to be accomplished under 
atmospheric pressure the cylindrical Wall'11 
of the vacuum chamber may be omitted by 
means equivalent to the trough 25 or re 
tained for supplying the periphery of the 
drum wall with liquid and means corre 
sponding to the knife 26 and conveyer 28 
are also employed for removing the dried 
product from the drum and carrying the 
same away. 
My invention Which is embodied in the 

drying drum for the purpose of reducing 
the steam space therein, increasing the veloc 
ity of the Steam and the heat transference 
and thus permit of effecting the drying of 
the material more economically, efficiently 
and rapidly may be variously constructed, 
but the example Which is shown in the 
drawings as one form suitable for accom 
plishing this purpose is constructed as fol 
lows: 
At opposite ends the outer wall 17 of the 

drying drum is provided with inwardly pro 
jecting annular flanges 29 and 30 which are 
preferably formed integrally with this Wall. 
Arranged concentrically Within the outer 
Wall 17 is an inner cylindrica shell 31 which 
is Secured at its opposite ends to the fianges 
29, 30 by means of bolts 32, 33 or by other 
suitable means. This shell or inner wall is 
preferably constructed of sheet metal and 
the same is spaced apart from the outer Wall 
17 of the drum so as to forman intervening 
space orheating chamber 34 therebetween. 
Within the inner shell 31 and adiacent to 
opposite ends thereof are arranged two 
transverse partitions or diaphragms 35, 36, 
each of which is preferably constructed of 
sheet metal and dished inwardly and secured 
at its outer edge to the adiacent part of 
the cylindrical shell 31 by means of rivets 37. 
The front partition 35 is spaced apart from 
the front head 18 so as to form a communi 

i cating chamber or conduit 38 therebetween 50 
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and that portion of the shell 31 between the 
partition 35 and the head 18 is provided 
with an annular row of perforations 39 
whereby communication is established 
through the medium of the chamber 38 be 
tween the inlet passage 39 in the hollow front 
trunnion 20 and the frontend of the heating 
chamber 34. Any suitable heating medium 
may be conducted through the hollow front 
trunnion 20 and to the heating chamber 34 
for the purpose of drying the material which 
is deposited upon the periphery of the drum. 
Steam is generally used for this purpose 
and this may be supplied to the inlet 60 of 
the front hollow truunion 20 by means of a 
supply pipe having a stationary inlet nozzle 
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40 projecting axially into the outer end of 
the hollow trunnion 20 and forming a leak 
tight joint therewith by means of a stuffing 
box 41 interposed between these parts, as 
shown in Figure 1. The steam or other 
heating medium passes from the delivery 
nozzle 40 through the passage 39 in the 
front trunnion 20, thence laterally in all di 
rections through the communicating cham 
ber 38 and thence through the openings 39 
into the heating chamber 34 in which lat 
ter the steam or other heating medium is 
presented to the inner side of the drunn Wall 
in the form of a body which is consideraby 
reduced in volume or thickness and con 
fined to the outer wall of the drum instead 
offilling a considerable part thereof includ 
ing the center, as has been the custom here 
tofore. By this means a considerable re 
duction on the steam space is effected, con 
Sequently increasing the velocity of steam 
and in turn increasing the transference of 
heat from the steam to the material lying in 
contact with the outer side of the main wall 
17 of the drum and expediting the drying operation. 
The Water of condensation may be carried 

away from the heating chamber 34 in various 
Ways, the means for this purpose shown in 
the drawings being suitable and constructed 
as follows: 
The numeral 42 represents a scoop ar 

ranged in the heating chamber 34 close to 
the inner side wall 17 and on one side of 
the axis of the rotation of the drum So that 
during each turn of the latter the Scoop 42 
picks up the water of condensation lying 
on the inner side of the lower part of the 
drum. This water is carried away from 
the rear end of the scoop by means of a drain 
pipe 43 which is arranged radially within 
the clearance chamber 44 formed between 
the rear head 19 of the drum and the ad 
jacent partition 36 of the inner shell, the 
outer end of this radial drain pipe 43 be 
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ing in communication with the inner side 
of this scoop and its inner end communi 
cating with the interior of a hollow coupling 
head 45 which is secured to the inner end 
of the outlet passage 46 formed in the rear 
trunnion 21 So that this water of condensa 
tion is carried from the scoop 42 to this out 
let or drain passage 46 during the operation 
of the machine. This water of condensation 
is carried to the exterior of the machine by 
means of a stationary drain pipe having a 
stationary discharge nozzle 47 arranged 
axially within the outer end of the hollow 
trunnion 21 and provided with a lateral dis 
charge branch 48, a leaktight joint being 
formed between this discharge 47 and the 
hollow trunnion 21 means of a stuffing 
box 49, as shown in Figure 1. Due to this 
construction the water of condensation is 
carried away much more rapidly and 
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thoroughly than has been possible hereto 
fore and it also decreases the thickness of 
the Water film lying against the lower side 
of the drum andthereby increases the trans 
ference of heat to the material under treat 
nent and thereby increases the output of 
the machine and effects a corresponding re 

i duction in the cost of drying the material. 
) () 

It is desirable to remove the non-condensa 
ble gases from the heating chamber for the 
purpose ofenabling the steam or otherheat 
ing medium to operate more efficiently and 
increase the heat transference which ordi 
narily is interfered with by the presence of 

5 non-condensable gases. In the preferred 
form for accomplishing this a non-condensa 
ble gas discharge pipe 50 is arranged radial 
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ly within the clearance chamber 44 and ex 
tended with its outer end through the ad 
Jacent part of the shell 31 sothat the outer 
extremity of this pipe terminates near the 
inner side of the outer wall 17 at a point 
which is arranged on that side of the axis 
of the drum diametrically opposite to where 
the scoop 42 is located, as shown in Figures 
1 and 2. The inner end of this uncondensa 
ble gas discharge pipe 50 communicates with 
the gas discharge chamber 51 formed on 
the inner part of the cap 45 and from this 
gas chamber the gas is discharged to the 
exterior of the machine by a stationary gas. 

i outlet pipe 52 arranged axially within the 
Water outlet passage 46 and the discharge 
pipe 47 and fitted loosely at its inner end 
in an opening 53 formed in the outer side 
of the chamber 51 while the outer end of 
the pipe 52 is mounted on a head 54 which 
is arranged on the outer part of the water 
discharge pipe 47, as shown in Figure 1. As 

I the drum turns the cap 45 mounted thereon, 
italso turns about the inner end of the pipe 52 thereby maintaining communication be 
tween the gas exhaust pipe 50 and the de I livery pipe 52 without interfering in any 
way with the relative rotation of these parts. 
The non-condensable gases are withdrawn 
from the inner side of the wall 17 while the 

i same is not covered by water, these gases 
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passing outwardly through the pipe 50, gas 
chamber 51 and discharge pipe 52 to the 
exterior of the machine. The passage of the 
gas in this manner may be facilitated by 
connecting the discharge pipe 52 with an 
exhausting device of any suitable character 
such as an ordinary pump, or providing this 
pipe with a valve and allowing the gas to 
escape to the atmosphere by the difference 
in pressure. Bythus removing the non-con 
densable gases this results in an increased 
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increasing the heat transference from the 
steam to the material under treatment and 
thereby effects a more rapid drying of the 
Sale, Aspreviously stated this improved drying 
apparatus is capable of being embodied in 
an apparatus which operates either under 
atmosphericor vacuum conditions and may 
be utilized for drying all materials that are 
ordinarily dried on drum or roll driers. 

I claim as my invention: 
tary drum having a cylindrical outer wall, 
inwardly projecting flanges arranged on op 
posite ends of said wall, heads secured to 
Said flanges, hollow trunnions arranged on 

1. A drying apparatus comprising a ro 
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75 
said heads, an inner shell secured at its 
opposite ends to said flanges and spaced 
apart from the inner side of said wall and 
forminga heating chamber therebetween, and partitions arranged transversely within 
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the shell and secured thereto and spaced 
apart from said heads, the space between 
one of said partitions and the adiacent head 
forming a conduit for a heating medium and 
the adjacent part of the shell between said 
last mentioned partition and the adiacent head being provided with perforations for 
the passage of a heating medium into said 
heating chamber. - 2. A drying apparatus comprising a ro 
tary drum having a cylindrical wall, inward 
lyprojecting flanges arranged at opposite 
ends of said wall, heads arranged at op 
posite ends of the wall, hollow trunnions 
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arranged on said heads, and forminga heat 
ing medium inlet and a condensation outlet, 
respectively, an inner shell secured at its 
opposite ends to said flanges and spaced 
apart from the inner side of the wall and 
forming a heating chamber therebetween, 
partitions arranged transversely within the 

100 

shell and secured thereto and spaced apart 
from saidheads, the space between one parti 
tion and the adiacent head forming a con 
duit for a heating medium which communi 
cates with said heating medium inlet and 
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Said heating chamber, condensation remov 
ing means extending from the interior of 
saidheating chamber onone side of the axis 
of the drum and along the outer side of said 
other partition to said condensation outlet, 
and means extending from said heating 
chamber on the opposite side of said axis 
through said outlet to the exterior of the 
apparatus for the purpose of carrying away 

10 

any gas which may be present in the heating 
chamber. 

velocity in the steam and it also aids in GEORGE J. PEZOLD. 


