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No. 773,390. 

UNITED STATES 

Patented October 25, 1904. 

PATENT OEETCE. 

HEINRICH HENCKE, OF BERLIN, (j‘rERlVIANY. 

DRYING APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 773,390, dated October 25, 1904. 

Application filed February 27, 1903. Serial No. 145,371. (No model.) 

To all whom. it mm1/y concern: 
Be it known that I, HEINRICH HENGKE, 

manager, a citizen of the Empire of Germany. 
residing at Berlin, Germany, have invented 
certain new and useful Improvements inDry 
ing Apparatus, of which the following is a 
specification, reference being' had to the ac 
companying drawings, forming part thereof. 
My invention relates to improvements in 

apparatus for mechanically withdrawing fluid 
or moisture from matters or materials-«for 
instance, from such materials as remain in 
breweries. distilleries, starch-manufactories, 
and the like-and for drying these materials 
when the fluid or moisture has been with 
drawn. . 

It is known to use'apparatuses in which the 
material to be dried is brought upon- an end 
less transporting-band. In combination with 
the cylinders and especially with the main 
drum or main cylinder other rotating drums 
or rolls are arranged in such a manner that the 
material transported by the transporting 
band is pressed out on its way. It is also 
known to use in connection with that known 
apparatus hollow perforated cylinders for 
sucking off moisture or fluid out of the mate 
rial. 
The present invention relates to improve 

ments in an apparatus of this kind. The ves 
selor tank and the main cylinder which serves 
to lead the endless transporting-band through 
the vessel or tank containing the materials 
are so arranged that the space between the 
tank and the drum diminishes in the same di 
rection as the drum rotates. Byrthis arrange 
ment the materials brought upon the endless 
band will at the same time be pressed within 
the tank by the pressure ofthe drum or cyl 
inder. The fluids or water pressed out of the 
materials enter through the perforated sur 
face of the cylinder or drum or through the 
perforated bottom of the trough or tank. 
The above-described arrangement has the 

advantage that when the material is brought 
upon the endless band the water or fluid is 
pressed out and the material itself is com 
pacted, whereby it better adheres to the trans 
porting-band. Also there are arranged means 
for the purpose of cleaning' the transporting 

' tank containing the materials; 

band and removing the impurities from its 
meshes before it enters into the trough or 

By this clean 
ing or washing process the perviousness and 
roughness of the transporting-band is regen 
erated and the latter is adapted to take up the 
material again. 

Another feature of the invention is the con 
struction of the cleaning device, whereby the 
cleaning of the upper surface of the trans 
porting-band is done without the impurities 
being deposited upon the inner side of the 
band. ` A 

The invention is illustrated in the accom 
panying drawings, in which» 
Figure l is an elevation of the apparatus; 

Fig. 2, alongitudinal section. Fig. 3 shows 
the trough or tank in which the material is 
contained and the drum shown from the end. 
Fig. 4 is a section through the line I II in 
Fig. Q.. Fig. 5 is the upper view of another 
arrangement of the device for cleaning the 
transporting-band, the right part being asec 
tion after III IV of Fig. 6. Fig. 6 shows 
the apparatus for cleaning' the endless band 
in elevation and partly in section through the 
line V VI of Fig. 5. Fig. 7 shows the ar 
rangement of the channels in the sucking 
heads which e?'ects the connection of the 
sucking-chambers of the drum with the suck 
ing apparatus. Fig. 8 is an end view of the 
main drum to show the arrangement of the 
sucking-channels leading to the sucking-cham 
bers. 
As Fig. l shows, the apparatus consists of 

three main parts. The ñrst part A contains 
the wet material and bears the main drum. 
The second part B serves for cleaning the 
transport-band. AThe third part C serves for 
finishing the drying process by crushing and 
heating the material already dried and pressed 
before. ’ 

The part A of the apparatus is shown in> 
Fig. y2 in-a section view, in Fig. 3 from the 
one end, and in Fig. 4. in a longitudinal sec 
tion. This apparatus is supported by two 
frames l l, arranged at the two ends. These 
frames support each a ring-shaped part 2. 
rIhe main cylinder 3 has at its two ends ring 
shaped projections 4 4., which are fitted into the 
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ring-shaj'ied paris 2 2. Packing-rings 5 5 are 
pressed by screws against the packing mate 
rial 7, so that the latter is pressed against the 
ring parts 4 4. The cylinder 3 has also at its 
two ends the hollow journals 8 and 9. These 
journals are projecting into bearings, which 
may be formed by cases 10 10, in which roll 
ers 11 for diminishing' thefriction may be ar~ 
ranged. The journal 8 supports thepulley 
12. Between the frame 1 2 on the one end 
and the frame 1 2 on the other end of the ap 
paratus the trough or tank is arranged. It 
consists of a casing14, which is fixed to these 
frames or to parts 13 of the latter by screws 
or the like, As it is shown in Fig. 2 the cas~ 
ing 14 does not surround the drum. 1t reaches 
only from the point 15 to the point 16, as 
shown in Fig. 2. The two points 15 and 16 
are preferably situated above the middle of 
the drum. in the space 17 between the cas 
ing 14 and the cylinder 3 another casing' 18 is 
arranged, which is perforated. The cylinder 
3 has a perforated shell or casing. For this 
purpose the cylinder maybe surrounded by a 
perforated casing 19, which is connected to 
the end parts 4 4 of the cylinder in such a 
manner that between the perforated casing 
and the drum 3 a space is formed. For bear 
ing the perforated casing in the middle a ring 
2() is arranged. Further, there are provided 
bars 21, arranged in the longitudinal direc 
tion of thc cylinder, which bars have also 
the purpose to bear or support the casing of 
the cylinder. By these bars 21 the circular 
space between the cylinder 3 and the perfo 
rated casing 19 is divided into sections 22, as 
shown in Fig. 2. These sections 22 commu 
nicate with channels 23 in the hollow journal 
9. The arrangement of these channels is 
shown in the end view of the cylinder, Fig. 8. 
One of the two bearings 10, which supports 
the journals 8 and 9 and which is connected 
with the frame 1 2 by arms 24, supports the 
sucking-head 25, which has the purpose to 
connect the channel 23 and the sucking ap 
paratus. ln the apparatus shown on the 
drawings this connection is formed by the 
two sockets 26 27. The apparatus for suck 
ing olf the air and water from the material is 
not shown in the drawings. The sucking' 
head is preferably pressed by springs 28 or 
the like against the hollow journal 9 to get a 
tight connection of the surfaces 29 and 30, 
which are sliding one upon the other when the 
cylinder rotates. 

Fig'. 7 is an inside view of the sucking-head 
25. 
nels 31 and 32. These channels are to be con 
nected by sockets with the air-pump or suck 
ing apparatus. 

Fig'. 8 shows the arrangement of the chan 
nels 23. The mouths of these channels form 
a circle around the axis of the cylinder. 
diameter of this circle is as long as the diame 
ter of the circle which is drawn through the 

There are in the sucking-head two chan- ` 

The ‘ 

’ing apparatus. 
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middle of the channels 31 and 32 in Fig. 7. 
',llherefore when the journal 9 is revolving 
the channels 23 pass successively over the 
channels 31 and 32. Those of the channels 23 
which are passing over the intermediate parts 
33 or 34 are cut olf from the sucking appara 
tus, while the other channels, 23, are connect 
ed by the channels 31 and 32 with the suck 

The purpose of this arrange 
ment is the following: 
The perforated casing 19 of the cylinder 3 

is, as Fig. 2 shows, not in its whole periph 
ery surrounded by the transporting-band. 
The cylinder is not covered from the point 36 
to the point 37. For the purpose of prevent 
ing air being sucked through the chambers of 
the perforated casing' 19 at the points 36 to 
37 the intermediate part 34 is arranged in the 
sucking-head 25 in such a manner that the 
sucking-chambers are cut oli' while they are 
passing from point 36 to point 37. The in 
termediate part 33 has the purpose to di 
vide the sucking-chambers into two groups. 
One of these groups is continually connected 
with the sucking-socket 2G, the other with the 
socket 27. This arrangement gives the ad 
vantage that two diiferent sucking-conduits 
can be employed, of which the lower is suck 
ing water when the sucking-chambers of the 
cylinder 3 are passing' through thc wetmate 
rial in the trough 14, while the other suck 
ing-chambers are sucking more air from the 
material than water. 
The transporting-band consists of any suit 

able material~tissue, cloth, or the like ?«per 
meable for iiuids and is guided by several 
rolls or cylinders 38 in any suitable manner. 
These rolls or cylinders are supported by the 
frame 39. The rolls or cylinders 38 may be 
hollow and heated by means of steam, heated 
air, Sac., entering' the hollow shafts 38“ to fa 
cilitate the drying operation. This band 35 
further passes through a cleaning device con 
sisting of a tank 40, which is partially [illcd 
with water and provided with revolving 
brushes 41 4l, which brush the band and clean 
it. 42 is a guide-roll for the band, fitted on 
the tank 40. _ 

Above the drum 3 19 there are fitted one 
or two revolving cylinders 43. 
ders may be of any suitable, equal, or differ 
ent diameter. They press or squeeze the sub 
stances to be dried against the band. They 
also may be used for drying and can be made 
hollow, and they can be provided with suck 
ing-chambers arranged in the periphery in 
similar manner as described with regard to 
the main drum or cylinder 3. The arrange* 
ment of such sucking-cylinders has the ad 
vantage that the materials transported by 
the band are at the same time pressed and 
also dried by sucking off air and fluids from 
the upper side of the materials taken up by 
the transporting-band out of the tank or 
vessel. 

These cylinf. 
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44 is a scraper for stripping off the dried l'an inclined plane. 
material from the transporting-band 35. 

45 is an opening through which the dried 
material comingfrom the scraper 44 is led to an 
apparatus (l, which serves for crushing and 
finishing' the drying of the material. 
The device C consists, preferably, of the 

hollow drums or cylinders 46 47, which may 
be heated by any means-for instance, by 
steam entering by the hollow shafts 48 49. 
Scrapers 50 51 are provided to strip off the 
material from the'drums 46 47. These drums 
and the Scrapers 50 51 are preferably arranged 
in a hopper 52, being open at thel lower part, 
so that the finally dried and crushed mate 
rials may fall into the chamber or boX 53 be 
neath the casing 52. 
The drums or cylinders 43 43 may be driven 

by means of the gearwork 54 55, together 
with the main drum, as shown in Figs. 3 and 
4. rlÍhe cleaning device B and the crushing 
and heating device C may be driven by pul 
leys or gearwork in usual manner. 
The apparatus described works as follows: 

As soon as the main drum rotates also the 
other drums and the rolls are rotated, partly 
by means of the gearwork, partly by means of 
the transporting-band, which is now in move 
ment. As the space between the perforated 
bottom 13 and the perforated casing 19 of the 
drum is gradually converging from the inlet 
16 to the outlet 15, the material is compressed 
on its way through the tank, whereby the 
fluids or water are forced to pass through the 
perforated bottom 1S into the tank 14 through 
the transporting-band 35 and through the per 
forated casing into the sucking-chambers of 
the drum 3. The moisture from the space 17 
fiows off over the surrounding wall at the 
point 56“. The arrangement of the sucking 
chambers gives the advantage of abetter with 
drawing of the fiuids or water from the sub 
stances. By the sucking process the sub 
stances are held against the transporting 
band 35, and therefore can be better trans 
ported. The substances taken up and carried 
by the transporting-band 35 pass the drums 
43 43 and are pressed and dried by them. 
The dried substances are stripped o? from 
the transporting-band by means of the scraper 
44 and fall into channel 45 and jet between 
the heated rollers 46 47, where the substances 
are finally crushed or ground. Figs. 5 and 6 
show a modification of the device for clean 
ing and roughing the transporting-band. 
The brushes 41 41 are arranged in sepa 
rated tanks 56 and 57. The brushes 41 41 
are further so arranged that the transport 
ing-band can pass over the brushes without 
dipping into the tanks 56 57. For this pur 
pose the brushes 41 41 are supported in thel 
upper part of the tanks so that they partly 
dip into the water, while with the other part 
they project out of the tank. The transport 
ing-band 35 passes the brushes preferably in 

It is supported. by the 
l rolls 58 59 60 61 and the roll 62. The roll 62 
serves for stretching the transporting-band 
35 by its weight. For this purpose the roll 
62 is movable in vertical direction. rI‘he jour 
nals 63 may be guided by lateral guidances. 
Between the tanks 56 and 57 may be arranged 
a further tank` 64, for washing the transport 
ing-band 35, but without brushing the same. 
The tanks 56 57 may be partly close-d in the 
upper part by the caps 65 66 in order to avoid 
thatV the cleaning-water is sprinkled. 
The apparatus in Figs. '5 and 6 gives the 

advantage that the dirt parts or impurities 
which are scraped off' by the brushesv cannot 
be deposited on the inner side of the band 35 
and taken away by the latter, as is the case 
in the construction of the cleaning device 
shown in Fig. 2. rI‘he tank 64 has only the 
purpose of dissolving the limy material at 
tached to the band; but it ldoes not contain 
means for scratching oí the substances or ma 
terials which are pressed into the meshes of 
the band. 

In the tanks 56, 57, and 64 there may be 
provided means for the inlet and outlet of 
water in the known manner. The described 
apparatus can be modified in different man 
ner. 

ÑVhat I claim, and desire to secure by Let 
ters Patent of the United States, is. 

1. In an apparatus for withdrawing mois 
i ture from wet material the combination of a 
rotating hollow cylinder having its periphery 
perforated, with a trough or tank, and a per 
forated curved wall in the trough or tank and 
spaced therefrom and from the cylinder, the 
space between the wall and the cylinder con 
verging in the direction of rotation of the 
cylinder-,substantially as described and shown. 

2. In an apparatus for withdrawing mois 
ture from wet material the combination of a 
rotating hollow cylinder having perforated 
walls, with a trough or tank having a perfo 
rated curved wall, the space between the wall 
and the cylinder converging in the direction 
of rotation of the cylinder, and an endless 
transporting-band, substantially as described 
and shown. 

3. In an apparatus for withdrawing mois 
ture from wet material the combination of a 
main drum consisting of a rotating hollow 
cylinder having perforated walls, with a 
trough or tank having a perforated bottom, 
the space between the bottom and the cylin 
der diminishing in the direction of rotation 
of the cylinder, and an endless transporting 
band, the said cylinder being provided with 
means for sucking off air and water from the 
cylinder, substantially as described and shown. 

>4. In an apparatus for withdrawing mois 
ture from wet material a main drum in coni 
bination with'a trough or tank having a per 
forated wall, the space between the bottom of 

i'the trough and the drum converging in the 
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direction of rotation of the drum, an endless 
transporting-band, the said main drum con 
sisting in a hollow cylinder with perforated 
walls, provided with means for sucking off 
air and water .from the cylinder, and countern 
pressing drums consisting' of hollow cylinders 
for compressing' the material led out of the 
tank by means of the main cylinder, the 
counter~pressing cylinders having walls pro 
vided with perforations and means for suck 
ing' off air and water from the counter-press 
ing' cylinders, substantially as described and 
shown. ‘ 

5. In an apparatus for withdrawing' mois~ 
ture from wet material a rotating drum con 
sisting of a hollow cylinder having its periph 
ery perforated, the cylinder being' arranged 
in a troug'h or tank having' a perforated bot 
tom, the space between the wall of the trough f 
and the drum converg'ing in the direction of 
the rotation of the latter and an endless trans 
porting-band for carrying the compressed ma 
terial in combination with an apparatus for 
cleaning' and washing the transporting-band 
consisting' of revolving brushes dipping into 
water-tan ks over which the trans portin g-band 
is conducted by rollers, substantially as de 
scribed and shown. 

6. An apparatus for withdrawing moisture j 
from materials, comprising' a main cylinder, 
means for removing' air an d moisture from the 
cylinder through suction, counter-pressing 
drums above the main cylinder, the said coun 
ter-pressing drums consisting of hollow cyl 
inders with perforated walls, and means for 
removing air and moisture from said counter 
pressing' drums, substantially as set forth. 

7. An apparatus for withdrawingmoisture 
from materials, comprising' a main cylinder 
having' a perforated casing 
surface of the cylinder, a trough or tank in 
which the main cylinder is arranged to turn, 
the trough having' its wall perforated, andthe 
space between the wall of the trough and the 
cylinder converging in direction of the rota 
tion of the cylinder, an endless transporting' 
band passing' around the cylinder, means for 
guiding the same, means for cleaning' the | 

l 
forming the outer î 

i 
l 
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transportingband before it enters the trough 
or tank, counter-pressing' drums located above 
the main cylinder and between which and the 
said cylinder the transporting-baml passes, 
and means for suckingoff air and water from 
the main cylinder, substantially as set forth. 

8. 1n an apparatus for withdrawing mois 
>ture from wet material, a drum, comprising 
a cylinder proper, and a perforated casing 
surrounding' the cylinder proper and spaced 
therefrom, the easing forming the outer sur 
face of the drum, a trough or tank in which 
the drum is arranged to turn, the space be 
tween the wall of the tank and the drum con 
verging in the direction of the rotation of 
the latter, a transporting~band passing around 
the drum, the said drum being' provided at 
its ends with journals one of which has chan 
nels formed therein, longitudinally-extending' 
bars dividing the space between the cylinder 
proper and its casing' into sections, the said 
sections communicating with the said channels 
in the journal and a sucker-head supported 
by the bearing for said journal and having 
channels adapted for connection with a suck 
ing apparatus, the said head being held against 
the said journal and the channels in said head 
being' arranged to connect with the channels 
in the journal as the cylinder rotates, substan 
-tially as set forth. 

9. In an apparatus for withdrawing mois 
ture from materials, a cylinder having' chan 
nels leading out through one journal thereof, 
said channels being' adapted to be connected 
with a pump, a perforated easing surrounding' 
the cylinder, and longitudinal bars between 
the cylinder and casing' and dividing the space 
between the said cylinder and casing' into sec 
tions, said sections communicating' with the 
channels in the journal of the cylinder, sulÍ  
stantially as described. 
' In witness whereof .I have hereunto signed 
my name, this 7th day of February, 1903, in 
the presence of two subscribing witnesses. 

HEINRICH HENOKE. 
Witnesses: 

HENRY HAsrnR, 
WOLDEMAR HAUPT. 
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