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UNITED STATES PATENT OFFICE. 
JOHN A. JUST, OF SYRACUSE, NEW YORK. 

DRYING APPARATUS. 
. No. 868,446. Specification of Letters Patent. 

Application filed November 24, 1906. Serial No. 344,895. Patented Oct. 15, 1907. 
To all trilou vi may concern: 
Be it known that I, JoHN A. Just, a citizen of the 

United States, and a resident of Syracuse, New York, 
have invented certain new and useful Improvements 
in Ibiyiig Apparatus. if which the following is a speci 
fication, accompanied by drawings. 

"This invention relatc's to improvements in drying ap 
paratus and the lijects of the invention are to improve 
upon the construction of such apparatus, increase its 
eiliciency, and enable larger quantities of material to 
he dried more thoroughly in a given time without in 
jury to the material. - . 

Further oljects of the invention will horcina?ter ap 
car and f those ends the invention consists of drying 

atjaratus for carrying out the above objects embodying 
lic: features of construction. ("timbinations of cleucints, 
and arrangement of parts having the general mode. of 
operation substantially as hereinafter fully described 
and claimed in this specification aid show in the ad 
companying drawings, in which 

Figure I is an ind elevation of apparatus embodying 
the invention partly in section; Fig. 2 is a side cleva 
it a lucret if partly it section. 

Referring to the drawings...A represents the frame of 
its lat-line. prixided with bearings (; for the drying 

rulls 1), which are adapted to be rotated in any suitable 
tlanter in the same direction or towards each other. 
Above the rolls is provided a hood E and a perforated 
supply pie F for the material to le dried, which is 
spray on to the rollers, preferably on the inner quar 
ters hereof, in such nameras to distribute it evenly. 
cover the surface. These roilers are preferably con 
structed with both ends closed, and the peripheries 
or strfaces of the rolters are preferably made of perfo 
rated or other frauindus metal. thereby forming a 
foraminous septum. The metal should be very thin 
and provided with a multiplicity of minute perfora 
tions ( spaced very close together, as shown by the 
clots and dashes on the cylinder in Fig. 2 which indi 
cate perforations (i. - 

briel and heated compressed air is preferably led 
into the interior of the revolving cylinders D, through 
the hilltow bearings (at one side and the air is forced 
out through the periorations of the surfaces of the cyl 
inders. A hopper I is provided underneath the re 
vulving cylinders and suction as from a fan may be ap 
plied to the aperture J. of Raid hopper, and also to the 
aperture K of the upper hood E. Suitable knives or 

vscrapers I, are provided for scraping the material fron 
the cylinders, and chutes O communicate with the 
sides of the cylinders and extend downwardly to the 
boxes P provided with gauze covers Q to perinit the 
exit of air, induced by suction applicd to the boxes P. 
Any suitable air pump R may be used for forcing air 

into the storage tank S, and the air. Inay be dried in 
the drying chainber T before passing to the pump, or 

dried after passing the pump. From the storage tank 
Sthe air passes through any suitable heatingapparatus, 
as for instance the coil U in the chamber W, which may 
he heated in any suitable manner. From thence the 60 
hcated and dried air is forced through the pipes Hinto the cylinders. 
In the operation of the apparatus shown, the material. 

to be desiccated or dried, which may be whole milk, 
skin milk. mixtures of milk and other food stuffs or 65 
other like material, is fed on the upper descending 
quadrants of the two foraminous cylinders or drums 
which are revolving substantially or nearly in contact. 
Air is stipplied to the interior of the drums under such 
pressure and in such volume as not only to counter-70 
balance and obviate the tendency of the material to en 
ter through the perforations but as to pass outward 
through the perforations and through and past the ma 
terial on the drums. With the apparatus shown, the 
air bubbles through the materialo the upper descend- 75. 
ing quadrants of the drums and the bubbles persisting 
in the concentrated, material are flattened out, to en 
able the formation of a filgi, at the poht where the 
drums rotate in contact or near contact. Below this: point, on the lower descending and ascending quad 89. 
rants, the film of concentrated and more or less viscous 
material is blown outwards and desiccated by the air passing through the perforations to formifilaments or 
tufts which, so far as they adhere to the druins, are 
shaved off by the scrapers,shown. The duplication of 85. 
the foraminous drums is a convenient way of securing 
the formation of a compact and suitable film from the 
partially evaporated material. In starting the appa 
ratus shown the air under pressure is first passed into 
the drums before beginning the feedoftheliquid. The 90 
desiccated filaments or tufts-ate constantly remgved 
from the drums by knives or scrapers L, andfall through 
chutes Ointo collecting boxes P. 
Any suitable temperature for the air. may be em 

ployed suitable for the particular material to be dried. 95 
The water vapor and air escaping through the cylin 
ders is suitably sucked away thbugh. the hood E and 
hopper. I. The suction apertures may be properly 
screened not shown to prevent anyof the product from 
passing through. . . . . . . . " 

Milk as it is delivered from the dairies and farmers 
has a varying acidity, and preferably the acidity of 
all the milk to be dried is rendered alike by neutraliz 
ing the excessive acidity with a suitable alkali or alka 
line salt. By so doing the dry milk is of uniform 105 
quality and does not differin its acidity so that even 
better results are obtained than from fresh milk. The 
milk may be pasteurized or sterilized before subject 
ing it to the drying process, or may even be concen-. 
trated and some of its water thus expelled. . 0 . 
The speed of the revolving cylinders should be so. 

regulated that the film is dried when it reaches;Gie 
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scrapers, and the thickness of the film can be regulated 
by adjusting the distance apart of the cylinders. The 
force of the current of air, its dryness and its tempera 
ture may be regulated in any desired manner to dry 

5 quickly or slowly. If...the material to be dried is of a 
delicate nature and sensitive to heat, it may be dried 
without changing its nature or its composition, so that 
when sufficient water is added to the resulting dry powder the original solution is regained. This simple 

10 and very efficient mode of drying, when applied to 
* ... milk yields a powder which contains the milk solids 

in an unchanged state, and when water is added to the 
powder, it is restored to milk with all its constituent 
parts intact. The powder is stable and can be stored. 

15 for future use itiall climates. It retains its nutrient 
quality and furnishes a valuable product, since milk 
for instance in its natural state can only be kept at the 
very, best for several days, while the dry powder can 
be kept for years if not damaged by water or otherwise. 
g..Obviously some features of this. invention may be 
used without others and the invention may be cm 
bodied in widely...varying forms, therefore, without 
limiting the invention to the devices shown and de tribed, and without enumerating equivalents, . . 
I claim and desire to obtain by Letters Patent the 

followin . . . . . . . . . . . . . . 

: 1. A drying apparatus comprising a rotatable drum hav-. 
... ing...a foraminous surface, means communicating with the 
interior of said drum for. forcing air outwardly through 

30 said foraminois surface and, means for distributing. liquid. to bedited upon such foraminous surface. 
...: 2. A. drying apparatiis comprising a rotatable. druim of 
perforated sheet. etal, means communicating with the 
interior of said drum for supplying air under pressure. 

or distributing liquid to be dried upon the ex 
terior &f the dru ... . . . . . . . . . . . . . 

3. A dying apparatus comprising a pair of rotatable. drums placed to rotate. h "elose. 

668,449. . . . . . . . . . . . . . 

such forminous sirface. . . . 

proximity, one of looth-. 

f : . 

having a foraminous surface, means for forcing air out 
wardly through said forauliuous surface and through liquid 
thereupon and means for distributing liquid to be dried 
upon such foraminous surface. . 1. 

4. A drying apparatus comprising a pair of rotatable 
drugs placed to rotate in close proximity, ..one or both 
said drums being of perforated sleet metal and means 
communicating with the interior of a drum for supplying. 
air under pressure to and through liquid on the exterior of 
such. drum and means for distributing liquid to lie dried 
upon the exterior of said drum. . 

5. A drying apparatus comprising a rotats ble drum hav 
ing a foraminous surface, means for heating and drying 
air, means for forcing. such air into the interior of said 
drum and outwardly through said foraminous surface and 
means for distributing liquid to lie dried upon such fo raminous surface. : 

6. A drying apparatus cómprising a rotatable drum of 
perforated sheet metal, means for heating and drying air, 
means communicating with the interior of said druun for 
supplying such air under pressure to and through liquid 
upon the exterior of the drum and means for distrilouting 
liquid to be dried upon the exterior of the drum. 

7. A drying apparatuis comprising a pair of rotatable 
drums placed to rotate in close proximity, one or lioth hilly 
ing a foraminous surface, meahs for heating and drying 
air, means communicating with the interior of said drums 
for forcing such air outwardly through said foraminous 
surface, and means for distributing liquid to be died upon 
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8. A drying apparatus comprising a pair of rotatable 
drums placed to rotate in close proximity, one or both of 
said drums being of perforated sheet metal, means for 
heating and drying att, meins communicating with the 
interior of a drum for. supplying such air under pressure 
outwardly. through its perforated surface and means for 
distributing liquid to be dried upon the exterior of said drum. 

In testimony whereof I have signed this specification in 
the presenge of two subscribing witnesses. 

. . . . . 'John A. JUST. 
s.' Otis A. Fosra, 

A.L. ('RRTEN ... ." 
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