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CALIFORNIA.

DRYING APPARATUS.
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Patented April 27, 1909.
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-Be 1t known that I, RoBERT (ARAUER, a

'sub ect of the Dmperm of Austrm-Hunn'al}r
| .Lmd a resident of Los Angeles, California, have

invented new and useful Dr YIng Appamtus

« of which the foliowing is a specification.

Objects of this mventmn are to provide a

drier having improved means for advancing

a suitably prepared moist material across a

heated area of air, and at the same time, agi-

~ tate the material in such a manner as to ac-
~ celerate the drying thereof: to provide 1m-
- proved means for suppmtm and progress-

~1vely advancing said - material dmma the
drying thereof in such a manner as to allow
~ the hot air to penetrate to every portion of

 the material; to provide means adapted to
operate upon the material to move it

for-

~ ward 1n the best manner when it is in the

20
- with said means,

most moist condition, and in combination
dlﬁerent means better

~adapted to move the material forward after
-1t has become partly dried; to provide im-

- proved means for removing and cleaning the
25

provide improved means for supporting and
confining the material in a manner allowing

means for supporting the material; and to

 the heated air to have I@&dy access there-

-_ '-“__throu oh,
| 30

A further ob]ect 18 to p10v1de a compact

B 'qppamtus whereby the material will be com-

pelled to move a long distance over the sup-
'portmg means,
~ means still be confined to a comparatively
.--small compact case.

and the said supporting

Another object of the invention is to pro-

 vide improved means for automatically ad-
~ vancing the material being operated upon,

~ from one series of driers to another ELd]OlIl-—-
40 3

ing series of driers until the material is suf-

o ﬁclently dried.

Other ob]ects and advantaﬂ'es may herein-

- after appear.

45

L Wthh 1llustrate the invention,
_ longltudmal mid-section of a set of the driers.
Yig. 2 1s a plan view of the set of driers
~ shown in Fig. 1, upper parts being broken

. _'_..'5.0

This drying apparatus is we]l adapted for

drymg fruit and other vegetable matter, and

may also be used for drwnﬂ other substances.
Referring to the accompanying d: AWINGS
Flﬂ'me 11s a

~ away to show underlying parts, the line X—2

of Fig. 1 indicating the line of section. Fig.

S 3is a cross—sectlon of Figs. 1 and 2 on hne

55

X—3 thereof. Fig. 4 is an end elevatlon of
one set of the drymfr elements.

'holdmﬂ sald covers In pla,ce

+ hold of when withdr awing the trough.

'herenm

——

the dl‘ymﬂ' troughs, showing, in addition to

| the tr 011011, 2 fra, 8.0 ment of the stirring means

and of the hmthw ineans, Ifig. 6 is a frag-

" mental elevation of a portion of the out—suTe

of the case, looking toward the left of Fig. 5
and showmﬂ an end of one of the dl‘VlIlO
troughs. ig. 7 is 2 longitudinal section on
line X—7 of i1g. 8, of a drying apparatus
comprising a series of the driers illustrated
In i1gs. 1 to 4. Hig, 81is a plan of Fig. 7, the
Ventlmtms and top wall of the main case be-
ing removed. -
Retmunﬂ in detail to the dr awings: 1 1s a
case or box torming a drymg chamber,
wherein 1s mounted a series of sm)erposed
troughs 2, preferably having curved or seg-
mental bottoms with pe1f01 ations 2% as best
shown in Figs. 2 and 5. Said troughs are
cach pmwdec_ with a screen or perforated
cover 3 as best shown in Fig. 3 where 2P des-
ignates offset lower edges of the covers for
Sald troughs
are 1em0vab1y mounted n the casing 1, be-
ing desirably seated in seats 4 at one end of

the casing and extending outside the casing
at the Othel end thr ouﬂ'h sea*mentml or ooves

or openmn‘b 5. This construction makes it
possinle to pull the troughs out from the left
end of the case, as shown in [ig. 1, for the
purpose of LICELHHIG the troughs Yo clear the
perforations themt}uouﬂ‘h The protruding
ends of the troughs may each be provided
with a flange 6 which the operator may take
The
covers 3 are desirably per nmnently fastened
within the case by any suitable means, said
covers preferably forming arches over the
tops of the troughs, theleby forming elon-
gated chambers sulliciently large to receive
stirrmg and advancing means which will
‘ter be deqmﬂw(f

F‘eed'zw means, desirably a feeding hopper

, 18 pr ovided on Lop of one end of the case;
sald hopper discharging through a chute 8,
into one end of the initial or upper-most
trough 2. In said initial trough is mounted

a spiral blade 9 on a shaft 10 o:&tendmu lon-
frltudumlly of said upper trough. Upon the
shafts 10/, 10", of the lowel troughs are
mounted bpu ally arranged series of flattened
stirring arms 11. %md flattened stirring
arms 11 are of such length that their outer

1 enlarged plan section of a portion of one of
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ends move close to the bottom of the trough 110

when said shafts 10, 10" are rotated, each

Ifig. 5 1s an | arm being so inclined with relation to the
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15

_ meshing 'lespec,twely

20

95

30

35

cent end o1 the next lower tmuen

'1"eet1 e} the middle u]_att .

right
clnmber thence through dlSC]l‘LI‘ge opening |
12 back to the left end of the case through
Said lower chamber is
'prowded at its left end with discharge open-

-anather part of the drying &Dpamms as

length of the. trough as to move the material

progressively forward along its course “Whjn

t !
the end of the casing Gppobltf‘ the hopper 7,
the upper Lrough 1S prowded with a dlscharge

the shafts are rotated from T 0‘1113 to left

[ |

920,050

dr},rmﬁ' chambel to cause the desired evapo-

dried.
- A series of 110113011:@111?—-&11&1156(1 pipes 21
are desir: ably disposed parallel to and under-

opening 12 in its bottom; said opening dis-
charging through a chu’ue 13, into the adja-

other end of said lower trough is a discharge
opening 12" for dlscharﬂnw into the lower
trough shown 1 in Fig. 1.

14 designates a drwmﬂ pulley fastened di-

Wheel macde fast to the said shatt 10 as
shown in Fig. 1. 16, 16" are idle cog-wheels
-1th- the upper and
lower smles of cog-v vheel 15 and communicat-
ing motion from said cog-wheel. The idler
16 turns the upper cog-wheel 17 for driving
upper shaft 10, and the idler 16" meshes w1 ith

cog-wheel 17/ for dri iving the lowermost shatt
Tt will be seen that this system of gear-

10!!
1110' for driving shafts 10, 10" and 10” Wlll
F the surrmw arms and the spiral blade are

"31“0‘) orly inchined with relation to the troughs,
”leed the material in the upper trough from

the right to the leit 51de of the case, thence

throuo‘
s_u:le of tﬂ.e case through the mlddle

the. lower chamber.

ing 12" which may discharge material mnto

rill

- be hereinafter described. The spiral blade 9

40

is adapted to receive and positively move

moist material directly from the hopper and

' ‘move said material on to the left end of the

upper chamber, the current of hot air drying
said material suffi ciently by

| _reaches the left end of tl'l@ cha,mber and falls

45

50

5o

" 60

65 (not shown) for heatmﬂ' thﬂ aIr 11131de the |

into the next lower chamber or tube so that

the melined StlI‘I‘lIlG‘ arms 11, although not SO

pOS’fthe in their action 1 when the material is
m a wet or sticky state, may be safely relied
upon to move the material further along its
course after the material has become some-
what dry in the elongated upper chamber.
The object of employing separate stlrr_ng
arms, as shown in detail in Fig. 5, instead of
a continuous spiral Jhde 1S to more etfectu-
ally separate and mix air with the particles

of the material being dried as 1t progresses

along the elongated lower chambers.
18 deswlmtes alr chmmers for admitting

alr to the bot om of the main drymg cham~
“ber 1. '

- 19 deswnates a covered ventilator on top
of the drymﬂ chamber
desirably a damper 19’ £0 reculate the escape

of air and mo1sture ther ﬂthrou ch.

20 designates piping containing steam or
hot air supplied from any sulta,r:}le source

At the

15 18 a COg-

h discharge opening 12 back to the

the time 1t

Ventilator having

AR, .-

| neath each of the elongated drying chambers

ration of 1110131;111‘6 from the m‘Lterla,l being -

70 -

to cause a volume of Theated air to pass di- -

‘rectly up through the heated pblfomted bot-
toms of said drymﬂ* chambers.

21’ are vertically-arranged pipes foiming

the necessary means for conducting air to one
end of the horizontal series of pipes and 217

are similarly disposed outlet pipes at the

other end of said series of pipes.

end of the main drying chamber is a hori-
zontal cross-shaft 22, provided near each side
of the due.r with 0116 or more fans 23, the

vanes of Whlch are o seb as to create & circu-
lation of air; as indicated by the small arrows
in Fig. 2. \Tem the other end of the drying

Near one - .
80

85

Ch‘l'ﬂ”lbel S 8 similar c;haft 24 hq,vﬁ}c: e f&ll::; C

25 thel eOn.
drier is mowded Wlth a beveled cog-wheel

26 meshmc with pinion bevel 27 on shatt 28,
| carry!

g & Duhey 29, and by means of belt. 20/
rota‘tum pulley 24/ to turn shaft 24.
24 18 p?"ovlded at the other side of the case
with a pulLﬂv 30 for driving belt 31 thus to
rotate
four fans 23 and 25 are thus rot&ted causing
a circulation of air as indicated by small ar-
rows in Fig. 2. Shait 22 carries puﬂev 33
tfrom thh a belt 34 extends downward to

lower pulley 35 (see Fig. 4), thus to dlwe
lower fan shafts 36 and 37 thl ough a pulley
38 and belt 39.
last described serve to rotate the fou

r lower

The long itudinal shaft 10 -of the _

90
- Shaft

pulley 32 and shaft 2?’ so that all the
95

100

~The driving connections _

fans 40, to cause a circulation of air tm*()LﬂL—. -

out the lower portion of the apparatus in a
lﬂ&ﬂﬂbl similar to that caused by the four
upper fans alr e.f,....dy described.

Hach series of elong ated drying thmbels

may be provided with & feeding elevator 41
delwermg into the hopper 7, and s discharge.
elevator 42 to receive material in a more or
less dry condition as delivered through lower
discharge opening 12" (see Kig. 1 fm loca Uion
of said discharge opening).

43 deswnates an inclined lower chute or
trough for delivering the material from the
loter elongated cﬂamoer as shown 1 #1g. 3

The left, end of shaft 10" is projected out— |

side of case 1 and provided with a pullcy 144
for driving belt 145 (see Figs. 1 and 2), said
beit tummo shaft 145" and therebv oper @tmﬁ'

elevator 4‘?’ to raise the matﬂrml dehvered

through opening 12”.

In Flﬂ‘% 7 and 8, sets Gf supex posed tmua'hq
2 are shown arranged in juxtaposed series;
said series being confined within a large box
or case 44, and- elpvqtom 45and 46 bemg used
to transfer from one set of driers to the next
set within the casing, while elevator 49 is
used to discharge to the outside of the casing.

‘When the apparatus is thus -assembled in

105

110

115’-
120
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130
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- .j"u__.:itgy']_j_osed':’i;er:i_es,-the sheft 107 of themiddle

- series may be provided at one end outside of

~ the case, with two belt pulleys over which
 pass.the inner ends of belts 50 and 51. 'The

outer end of belt'50 rotating shaft 52

1 4

and the

. outer end of belt 51 rotating shaft 53; said

shaft 52 operates the interior mechanism of

the right-hand series of drying apparatus
shown in Figs. 7 and §, inciosed In case 54
10

and the shaft 53 likewise operating the

mechanism contained in the left-hand case

55. The arrangement of spiral blades and
stirring arms and of wheels; shatts, ete. for

~ driving them, is not explained in detail as to
Figs. 7 and 8, as such construction is merely

15

20

a duplication of that already described and

‘will be therefore readily understood, without

~ further detailed description.
- Elevators 45, 46 and 49, as shown in Fig. §,
are driven by twisted belts 45', 46" and 49,

)

~in order to give said elevators the proper di-
~rection. of movement, the arrangement of

~driving means for elevators 45 and 49 being a

‘duplication of the means illustrated in Figs.

7 and 8 for operating elevator 46.

~ 'While the apparatus is well adapted for

 the drying of fruit which has been
sliced to the proper thinness, it s also adapt-
- ed to dry various other moist materiais when
30 reduced to & su

- by the conveying apparatus described. The
 stirring arms are not arranged to form a
spiral with a continuous edge, but, as clearly

35

Iirewous.ly

reduced to a sufficient fineness to be handled

shown in detail in Fig. 5, the ends of said arms

are radially spaced apart so that as the mate-
~rial 1s operated upon,

the particles thereof

- are separated from each other by adjacent

arms and are therefore more thoroughly

~dried by the current of air circulated by the
40 |

fans as already described.
- The middle box 12 and also the boxes 54

and 55 at each side thereof, ave provided
- with perforated walls as shown where the

45 _
~ through the walls in said views. The mate-

“walls are broken away and sectioned in Iigs.
7 and 8, 60 indicating the perforations

rial being dried is moved progressively

“through the succession of boxes shown in

50

rst fed into the hopper

Figs. 7 and 8, bemg {

-

61 of box 54. From box 54 the material 1s
“conveyed by elevator 45 to hopper 7* of box

- 12, From box 12 material is elevated by ele-

vator46tohopper62ofbox 55, being delivered

~ from said box to the outside of main case 44

55

by elevator 49.

7 elevator - The fans at the ends of each
of said boxes circulate the air through the

'P.Erfomtions of the walls as indicated by

- small arrows in Fig. 8, thus making a com-

65

60
- makes a better circulation of air, with less

plete circulation of air throughout the whole
of the main case 44. This construction

power than could be obtained if each of the
smaller boxes had a separate and mdepend-

ent circulation of air therein, because the
fans in the arrangement shown, combine

3

| their power, and the current moves through

a lareer eyele, and is less hindered 1n its enr-
culation throueh the apparatus. 65 desig-
nates openings near the bottom of the mam
case 44 for admitting air to the interior of
the apparatus when assembled within said
main case. 66 are dampers for controlling
the entrance of air through said openings 65.
The ventilators, 192, protrude through the
top of the main case as shown, but the ele-
vators 45 and 46, are confined within said

main case so that the material being dried 1s

not exposed to the outer atmosphere during
its passage through the main case.

- It will be seen that an improved system of
cireculating air through material being dried
results from assembling the troughs having
perforated sides one above the other and
mounting transverse fan-carrying shafts
between said troughs, because the trough
next above and next below each shalt re-
ceives practically as strong a current of aiv
as though the shaft and its fans were pro-
vided in combination with a single trough
only. By this invention, therefore, a plu-
rality of troughs are simultaneously sub-
jected to a current of air which would be
expended on a single trough if the drying
apparatus wereotherwise constructed. IHow-
ever, this invention is an improvement over
other devices of its class in an important
respect even when the fans are used mn con-
nection with a single trough, for the reason
that on account of the air being admitted
transversely to the body of material in the
trough and the fans producing a transverse
current of air against the troughs simulta-
neously with the stirring of the material
therein, a more complete aeration of the ma-
terial being operated upon results than can
be obtained by any construction which
merely passes the air over the top ol the
material.

By locating blowing fans 23 and 25 at dil-
ferent points with respect to the length of
the troughs and mounting said fans in posi-
tion to blow air transversely through the
perforated walls of the troughs, thus blowing
the air in reversedirections at diiferent points
along the length of the troughs, a circulation
of air is caused entirely within the case.
This arrangement causes the air to take up
as much moisture as possible before escaping
through ventilator 19 at the top of the appa-
ratus.

It is to be understood that, while 1 have
described what I at present consider the best
embodiment of the mmvention, I do not limit
myself to the exact construction shown, but
may adopt various modifications within the
scope of the claims without departing from
the spirit of the mmvention.

I claim:—

1. In drying apparatus, in combination,
a case forming a drying chamber, a trough

70

79

80

89
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100
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130



10

- aft

20

a

said shaft
along said trough, a se1il cylindrical screen

blow air ‘rmnsverse
“and means for rotating said fans to direct eur—-
- rents of

'thel ein having a curved perforated bottom,
a shaft ebove sald bottom, extending 1onﬂl- i

tudmell}/ thereof, stirring means ee1r1ed bv
..:depted to advance material

-,;Lbeve said trough and 1lleloemg said stir-

ring means, the lower portion of sald screen

resting upon the upper edoe of said trough

and means for rotating said shaft to move
material along said trough. |

2. In drymo apparatus, a trevﬂﬂ having

walls perforated to allow air to pass tmns— |
versely through said trough, fans located at
erent points with respect to the length
fans being a,dapted to |

of

said trough, said

v through said trough,

a1T +h1o11f>h smd trouﬂ*h n reverse
directions.

3. In drying apparatus, a tloaﬁ'h having

A curved pej_forated bottem a shaft over_

sald trough extending lemtl wise thereof,

"'.Serles of splmlh* armnged radial ﬂattened

30

relation te the length of s;ud troug

tween the ends of said

arms carried by said shait, the ends of said
arms being turned amehy to an angle with
on, sald
arms being ranged around said shaft in ad-
vance of each other to leave air spaces be-
arms, means for
rotating said shaft, and means to cause a

current of air to pass transversely through
perforated bottom of said trough.

| a trougn-having
o pass trans-
versely through the body of material in sald.
trough, means for producing a current of air

4. In drying apparatus
perforated sides to allow au‘

and dlI'E}thIlG the same transversely against

40

19

.

25

said trough, stlrrmg means for stnrmﬂ the
material in said trough and means for stmul-

taneously operating said stirring means and
sald IeaNs for producing the air current. |

5. In drying a,ppemtue a series of super-

posed approximately horizontal troughs,
feeding means to deliver material to one end
of an upper trough, discharge means at the

other end of said trough to allow material

to be fed to a second twugn there beneath,
there being a plurality of troughs beneeth
the upper trough having discharge openings
to provide fer material being fed through
the troughs in reverse clreeuons, an ._ele-.-
from the lower- |
most trough of the series, another series of

vator for raising material

troughs hkemse constructed to receive ma-
terial from said elevator, a sepemte case for

each series of troughs, means in each sepa-

60

rate case for elmula,tm

alr. threuﬂ h the ma-
terial in the troughs, a main case including
“both the 1=st—ment10ned cases and means

for discharging niaterial from the 1est set of
troughs to the outside of main case.
6. In drying apparatus, a case, a succes-

,eerlbmﬂ witnesses at Los Angeles,

920,050

sion of boxes within said case, means. fo:r.

feeding material to the first of said boxes

‘and_ progressively through the other boxes

to the last of the succession, means for dis-
charging material from said last box to a
point outside said case, fans at the end ef

each of said boxes nearest one wall of said

case, sald fans codperating to create a draft

in the same direction, fans at the other end
of said boxes eooPer&tlne to create a draft

65

70

in the opposite direction, and means for op-

erating

all of said fans, said boxes having
perforated walls to allow the air to. elx'eulete
t nerethr ough.

In dfymﬂ appar etus, 2 maln eese a plu— |

- lehtv of boxes within said main case, drymﬂ -

apparatus in each of said boxes, 111eens for
feeding material to one of said boxes means

for progressively moving said ]:11eter1al from
said boxes -

sald feeding means throuc-h all

80

within the main case, means for discharging

the material from the last of said plure,hw'-f'

of boxes through which the material is passed,

85

and means Wltlnn eeeh of said boxes for

creating a draft of air, said boxes having

pelfemted walls to cause the current of air

created by one of the bexes to elreulete'

through the other boxes.

. 8. In drying apparatus a case, a plurality
of superposed troughs mounted therem said

troughs having perforated sides to allow air

to pass transversely through bodies of mate-

rial sald
tween sald

troughs, one or more shafts be-

90

05

troughs extending transversely
thereto, fans meunted on sald shatts, stir-
ring means to stir the bodies of material in
‘said troughs and means for simultaneously

oper etmg sald stirring means and rotating
sald shafts to cause a current of air to pass
_ tmneversely through said treughe "

1100

9. In drying a,ppamtus i combination a

case, a substantially horizontal trough there-
n hwmﬂ perfera,ned sides, means in said

case near one end of said tmugh for produc-

ing a current of air and directing the same
tmnsvel sely against one side of sald trough,

means in said case near the other end of sald

trough for prodicing a current of air and

dl:reetllrlU the same against the other side of

110

said trough, means for feeding material to

one end of S.Zl.ld trough, and stirring means to

stir material in said treuoh end move the ma-

terial therealong.
In uestrn(my whereef T heve hereunto

signed my name i the presence of two sub-
in the
county of l.os Angeles and State of Califor-
nia, bhlS Sth day of February 1908.
ROBERT GEAUER
Witnesses:
~ ALBERT H. M}:RRILL
- Frora H. Foss.
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