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To all 1enonn. ot may consern:

Be it known that I, Joux A. Jusr, a citizen of the
United States, and a resident of Syracuse, New York,
have invented certain new and useful Improvements
‘in Divibg Apparatus. of which the following is a speci-
fication. accompanied by drawings,

This invention relates to improvementsin drying ap-
paratus and the abjects of the invention are to improve
upon the construction Of such appaatus, increase its
ellicieney, and cuable larger quantities of material ta,
he dried more thoreughly in a given time without, in-
jury 1o the material.” - . ) o

Further objects of the-invention will hereinafter ap-
pear and (o these ends the invention consists of drying
apjruatus for carrying out the above abjectzembudying
the features of construction, combinations of clements,
and arrangement of parts having the generl mode. of
apertion substantially as lereinafter fully. described
and elaimed in this specitieation and shown in the aé--
campanying dmwings, in which— Y R

Figure 1 isan énd elevation of apparatus embudying

the invention partly in section; Fig. 2'is a side cleva-
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tion theveo! partly in section.

teferring to the drawings, A represents the frame of
the lzachine, priwided with bearings C for the drying
rollx 0, which are adapted to he rotated in any suitable
nzner in the same 'dire(‘(,im_\_or towards each other,
Alove the'rolls is provided a hood £ and a petforated
=uapply pipe 1 for tie.material to be dried. which is
spray on to the wllers, preferably on the inner quar-

ters thereof, in sueh mamer as 1o distribute it evenly.

over the surface. . These rollers are preferably con-
Aructed with both ends elosed, and the peripherics
ar surfaces of the rolters are preferably made of perfo-
mted of other foramindus metal. thereby forming a
formminous septum.  Thic metal should be very thin

Cand provided with a multiplicity of minute perfora-
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tions (i spaceil very close together, as shown by the
dots and dashés on the cylinder in Fig. 2 which indi-.
cate periorations G. ’ ) . .

* driedd and heated compressed air is preferably led

- dnto the interior of the revolving cylinders D, through
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‘the haltow hearings  at one side and the air is forced
out through the periomations of the surfaces of the cyl-
inders. A hopper I-is provided underneath the re-
volving eylinders and suction as fram g fan may be ap-
plied to the aperture J.of maid hopper, and also to the
aperture K of the upper hood E. Suitable knives or

¢ vacrapers L are provided for scraping the material from
" 50 the cylinders, and chutes O comulunicate with the

tides of the cylinders and ‘extend ‘downwardly to the
boxes P provided with gauze covers Q to permit the
‘exit of air, induced by suction applicd to the boxes P.

Any suitable air pump R Inay be used for forcing dir
into the storage tank 8, and the air mgy be dried in
the drying chamber T before passing to the pump, or
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dried after passing the pump. ' From the. storage tank

S the air passes through any suitable heating apparatus,

s for instance the coil U in the chamber V, which may
be heated in any suitable manner. * From thence the 60

heated and dried air is forced through the pipes H into .
the cylinders; L > ‘ g

In the operation of the Iappamtus shown, the material

o be desiceated or dried, which may be whole milk,

skim milk, mixtures of milk and other food stuffs or 65

ather like materjal, is fed on the upper descending-
quadrants of the two foraminous cylinders or drums
which are revolving suibstantially or nearly in contact.
Air is siipplied to the interjor 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 petforations and through and past the ma-

terial on the drums. = With the appiratus shown, the

air bubbles through the material ou the upper déscend- 75 .
ing quadrants of the drums gnd ‘the bubbleés persisting -

in the _conc_e_ntmmd.lym(crial_gre_ﬁitttgﬁed out, to en- -
able the formation of o filos; at the polnt -where the
drums rotate in contact. or near contact. ., Below this.

point, on’the lower descend;

rauts, the film of concentrated and ‘more orless viscous™

materialis blown outwards and desiccated by the air
passing through the petforations- to _f_,o_xjn}_ljiﬁ!a_ni‘ents 0]
tufts which, so far as they adhereto the drums, are

shaved off by the scrapers,shown. . The duplication of 85-

the foraminous druns is'a’conveniént way of securing
the formation of a compact and suithble film from the
partially evaporated material. “In starting ‘the appa-

ratus shown. the air under pressure is first passed into ’
theliquid. - The 90

the drums before beginning the feed o
desiccated filaments or tufts- a';e'-;édnémhtly._féinpfved
from the drams by knivesor scrapers L, and fall through
chutes O into collecting boxes P. ., o .
Any suitable temperature Jor the. air. may be em--

ployed suitable for the particular material to be dried. 95
*The watér vapor and air cescaping through the ‘cylin- -
- ders is suitably sucked away thr@ugh- the hood Eand . -

hopper- I. - The suction -apertures may be properly .
ecreened not shown to Ppréyent any; of the product from
Passing through. Rt )
Milk gs 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  suitable alkali or alka-

line malt. -By so doing the dry milk is of uniform 105

quality and does not differ in 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 Le concen- o

trated and some of its water thus expelled. - .10
The speed of the revolying cylinfle‘rs-ahould ‘besos

regulated that the film is dried when. it reaches:(ha’

ing and dscending quads 80
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‘se ers, and the thick ‘of the film n be r } lat ‘having & foraminous surface, means fl).{" foreing aiv out-
;;a::ijﬁs’ting the distar:lczsipa rtAof::he((:g'lin defflf Tl('f) wardly through sald foraminous surface and through liquid 4n

MRy R thereapon and means -’ for iilstrlb_utiug Hquid to he dvied
force of the current of alr, its dryness-and its tempera- | ynon suen foraminous surface, -

ture may be regulate.d‘iii any desired manner to dry | 4. A dreying apparatus comprising a pair of rotatahle
e §_quickly or slowly. Ifthe material to be dried ‘is-of a -d“:i’“fi placedb;o rf’frm, l;l dt?:lé [ln'oiimit};', l"”?edo" both 45
- b : ; s . . ‘said -drums ng- of perfora sheet -metal and means
d?"l.ca te napurfa’ al‘l_d sensm_ve to hmt” 1t I?u?'y be dried communicating with ‘the-interior of a drum for supplying .
) :Wlthout .chaing{ng 1ts nature or its composition, so that- alr undei pressure o and through Haquid on the exterior of
" when sufiicient water is added to the resulting dry | such.drum and means' for distributing. liquid to e diled
‘powder the original solution is regained. This simple’ “Pgn ;”; e?“’“"." of staid drum.i inks & rotatable 4 B ) 50
8 i b . . : .. A drying apparatus comprising a rotatable drum hav- -
l_'o an.(.i v_ery f’,ﬁ@?“t mogie ,Of dl:qug’ when_a[_)p hed_w fng a foraminous surface, medns foir heating and -drying
- milk yields o powder which containg t‘he milk solids alr, weans for forcing.such air.into the interior of suid
. in an unchanged state, and when water is added to the | dram andg outwardly through said foraminous surface and
: ‘Powder, it is restored to milk with all its constituent ‘| means for -distributing liguid- to he dried upon such. fo-
: ' parts inact. The powder is stable and can be stored. | raminous surface.

s ) . s ., .- 6. A drying apparatus edmprlsing a rotatable drum of.
15 dor f}li?l;re Tuse.u-‘_.',all Chm?"t'es’ It reta!ns 1t§ nutrl(fnt perforated sheet metal, means for heating and drying air,
-quality and furdishes a valuable product, since milk | means communicating with the itérlor of said drum for

,fOl' mstancem its natm[ig(\;at'e can only be kepL at the’ supp;ylk]ng suchl airful}der pressure to and thrbiughullq;lld 66

‘v - ‘hest or several day: >while the dr owder ‘can | Wbon the exterior of the drum am_i means for distriligt ng

. eq_’b ; yt S ys b Y p . liquid to he dried upon the exterlor of the drum. .

b.e Lepﬁ for years if not dmg.e-d, b.y‘v:vater u:r otherwise. 7. A dvylngappayatus comprising a pair of, rotstahle

. _QhY!OUSIY 8ome features of this. invention may be | dqrums Placed to rotate in close proximity, one or Loth hay-

_-'hs&si’_with_ouﬁ _othersj;and.-'tvhe invention may. be em- Ing: 4 foraminous. surface, menhs for heating and drying .
"bodied in Widely_,,x'*aryi‘ng forms, therefore, “without _alr,,meq.}:s communicating with the interior of said d.rums 65
-=1ixniting thezirivéxitioh “to the devices shan and de- for forcing such afr outwardly through said fLoraminous

iscribed, anid ‘without enumerating equivalents; . -

'
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surface, and means for distributipg liguid to Le dried upon
¢ 1 S - -{ such forhminéuy sirface; . . . Lot T
I claim and desiré to obtain by Letters Patent the 8. A_drylng:nppnratus comprisiig a- pair. of - rotatable -
St e . R : o drums placed fo rotate jn close proximity, one or both ‘of 7¢,
g A g S s ] ghig drums ‘heing “of perforated. shebt - metal, ‘mesns for
. 1A diying apparatus comprising a rotatable drum hgv- .| heating and: drying aft, ‘means-communicating with the
G inga fqrgmiuous_sur;&ce, meaus communicating with the | jnterior of a drum for supplylng such alr’under pressure
““lutertor’ of sald "druni for. torcing air outwardly through | ; 5 1 e N
3

- 2. On SaNd - Fln ] outwardly. throtigh Jits xierforated'.‘hurface and wedns for

G sala foraminoiis surface and, means for dlstributing. liquid . distributing liquid-to’ be dried upon - the exterlor of wata 75

-to be d;.'l,(;d upen g\;ch‘t_pliamlnbusisllrface. R ‘drum, St e o v . L
w0 S A drylng apparatus comprising & rotatable drim of Intestimony, whereof I Liave signed. this speclfication in
~’berforated sheet metal, “means communicating With, the |- the presence of two subscribig witnesses, . .
. : {nterlor -of *said drum - for supplying alr under bregsure. [. .S e R e i
: - 785 ana means. for distributing Hquid-to be drted upon the ex.,{ s - JOIN ‘A, JUST.
R B . e L N . )

-térloi‘;'gf_‘;};ﬁe’ drubds L o " "Witnesses _ A
A 3 A diylng ‘sppiratus omprising & pulr of fotatable. | « . " OuIR RN
*drums-placed to “rotite. In ‘¢closé ‘proximity, . one-or both-{.. " 7 AL
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