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UNITED STATES 
?? 1,574.994 

PATENT OFFICE. 
CHARLES C. MrooRE, OF SAN FRANCrsco, CATTFoRNTA. 

'7'a (thA ath0ma dé ?ma?ay c0?acé7°7?* ~ 
Be it known that I, CHARIS C. MoORP of the city and county of San FrangiSCO and 

State of "California, have invented gertain 
new and useful Apparatus for the Dehydra 
tion of Wegetable Materials, of Which the 
following is the specification. . ? 
My invention relates to improvements, in 

recirculating the column of drying afr' that 
is being used for dehydrating a material; 
such as the CaliforniaWalnut, in which the drying temperature is comparatively moder 
até, such as90-100 F.; the drying period is 
comparatively long, Such as one day or more? 
and' the percentage of moisture ewaporated 
is comparatively low, Such as 8-12 pércent, 
As seem, these conditions are quite different 
from those where such_a material as pruneS is being dehydrated. In dehydrating a ma 
terial, such as walnuts, where the moisture 
is waporized very slowly, it is efficient to 
recirculate the drying air by a method that 
is quite different from the usual method 
of recirculating the drying air in the dehy 
dration of fruits, such as prunes; the objegts of my improvements being to obtain efii 
ciency in the drying or curing Of the nut, 
and in fuel comSumption. 
As generally known, WalnutS must be de 

hydrated in a temperature that is below the 
melting point of certain constituents of the 
kernel; and must not be dried tOO rapidly, 
else there will be a splitting of the Shells; 
nor must one part of a walnut be dried 
faster than other parts of the Same nut, 
through hawing the drying air impinge on 
the nut continually from the same direc 
tion. Furthermore, a crop of walnuts are 
variable in the moisture content of the green 
nuts, due to Season conditionS at time of 
harwest; yet it is desired to have the finished 
nuts of a uniform moisture contctut. In 
other words, the Walnut crop, though wari 
able in the moisture content of the green 
nuts, must be brought to a finished condi 
tion in which the moisture content is quite 
uniform; and, during the period of dehy 
dration, each tray of muts must be subjected 
to a uniform rate of ewaporation. 
My apparatus can be described as two 

parallel and adjacent tunnels, under Suitable 
roof, the partition wall between the tunnels 
terminating a few feet short of the outer 
walls at the closed end of the tuumels ; a 
blast of warm air entering one tunnel, pass 
ing throughout its length, and into the other 
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tunnel through which it returns, and is then 
draWn through a heat radiator to the blower 
to be recirculated. In the outside walls of the ' 
tunnels are doors through which ricks of 
trayS, containing nutS, are.entered, endwise. 
The rickS can be entered, or removed, by 
means of any Suitable form of truck that can 
be run under a load that is Sufficiently elevat 
ed to admit, the truck under it, the usual form 
of hoist-truck being suitable. When the tun 
nels are thus filled with ricks of trays; to 
the end of the partition wall, the ricks will 
be adjacent, sidewise, with Scant space be 
tween their ends and the walls, and between 
the top tray and ceiling, SO that a passing 
column of warm air must, neceSSarily, pass 
through the horizontal Spaces between trays 
01 {", rick. After the column of air passes 
the length of One tunnel, it_paSSes around 
the free space at the end of the partition 
Wall, and into the other tunnel, through 
it, and on to the radiator, and to the blower" 
intake, thus causing it to be reheated as it 
recirculates. 

It is quite ewident that should the air 
mowe in the Same direction at all times, 
there will be variations of temperature in 
the tunnels, and in different; ends of the 
same tunnel, due to the fact that the air 
giweS up its heat as it passes the trays of 
muts; but, if the direction of the air be 
periodically changed so that for one minute 
it dischargeS into tunnel (A) and returns 
through tunnel (B), then, for the next; 
minute, discharges into tunnel (B) and re 
turns through tunnel (A), ' and So alter 
|nating, the result would be that each rick 
of trays, at any place in either tunnel, is 
Subjected to the Same average-minute of tem 
perature and other drying conditions 
throughout the time that a rick remains in 
either one of the tunnels. When the dryin 
of any rick of trayS is completed, as 
by inSpection, the rick is replaced by one 
of green-nut trayS; it being sitable to have 
a rick of green-nut), trays along side of a 
rick of trayS containing nuts that are nearly 
dry, and have the same ricks subjected to 
the Same average-minute of drying coudi 
tions. 
For a detail description of my apparatus, 

I refer to the attached sheets of drawing in 
which FigS. 1, 2, 8, are perspective wiews 
of my dehydration apparatus with the roof, 
the ceiling, a side-wall and end-wall broken 

| aWay; Fig. 4 is a plan wiew, and Rig., 5 is 
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the direction of the column of air that paSSes 
through the tunnels. 
AS seen in Fig. 2, the wertical partition, a, 

divides the dehydrater into two tunnels. this 
partition extending from the floor to the 
ceiling, and terminating at the far end, a', 
So as to leave an Open paSS:uge-Way for the 
column of air to mowe from one tunnel into 
the other tunnel. Ricks of trayS. C, :}]'e in 
the tunnels, resting on the Supporting l.locks, 
¢. The Walnuts that are to be dried are 
filled in these trays, there being a suitable 
clearance betWeen trayS for the passage of 
air. The trays are entered through the door 
ways, b, there being a door-way for each 
rick of trayS. Any blower of the uSuial hori 
Zontal bottom-discharge type is positioned 
at, ID, with an air intake at, d, "(Fig. 1), and 
its discharge at, é, (Fig. 8). Any radiator 
of uSual type of steam-pipe coils, Or elec 
tric-Wire coils, suitable for heating a current 
of paSSing air, is positioned at, I', , there 
being a conduit, f, for the passage of the air 
that comes through the "" radiator to the 
blower's intake, d. (In Fig. 1, the rawliator 
and conduit are broken aWay). A horizon 
tal partition, G, terminateS at the vertical 
partition, at, Such that the discharge air 
leaves the bloWer, at the discharge-outlet, é, 
beneath the horizontal partition, as seen in 
R'ig. 8, (this figure being a front view_of 
the blower as when standing at the end of 
the vertical partition, a). Any suitable 
radiator positioned at, F; the conduit, f; 
and the intake, d, of a blower, are abr^ve the 
horrizontal partition, G. The vertical par 

· · tition, h, extends from the ceiling to the 
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horrizontal partition, G, and terminatcs, at, 
ma. The deflector, b, is pivoted on a vertical 
axis at, ?m, the terminus of the wertical par 
tition, it, Such that the deflector can mowe 
horizontally to · the position of the dotted 
lineS as shown at, l'; this deflector extends 
from theceiling to the horizontal part;tion, 
G. Another deflector, ?a, (F'ig. 1) is pivoted 
on a vertical axis at, b, the terminus of the . 
wertical partition, a, such that the deflector 
can mowe horizontally to the position of the 
dotted line aS ShoWn at, ?)/; this deflector 
extends from the floor to the horizontal par 
tition, G, which partition is broker away, 
in Fig. 1, for purpose of illustration. 
ASSuming the drying air is to enter tunamel, 

A, and be returned through tunnel, B; the 
deflector, ?t, is Set in the position as shown in 
Fig. 1; and the deflector, b, is set in 
the position as shown in R'ig. 2; caus 
ing the air discharged from the ''blower 
to pass thrQugh, tunnel, A and around 
the "" far end of the vertical par fi{ion 
at, a^; then back through tunnel, B, and 
through any suitable radiator located at, F', 
from which it goes through the conduit, f 
to the intake of the blower. ~ 
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ASSuming the drying air is to enter tun 
nel, B, and be returned through tunnel. A; 
the deflector, ?t, is mowed to the position of 
the dotted line as shown at, ?07, in Fig., 1, 
and the deflector, l, is_mowed to_the position 
of the dotted line as shown at, l’, in"Fig. 2; 
causing the air discharged from the blower 
to enter tunnel, IB, paSS through that tunnel 
and around the far end of the vertical par 
titionat, d; then back through tunnel, A, 
and through any suitable radiator' located 
at, F', from which_it goes through the con 
duit, i, to the intake of the blower. 

` ̀ . A change in direction of the column of air 
can be made as often as desired. Wher the 
deflectOr,_?t, is changed in position to that 
of, ?b', (Fig. 1) it causes the deflector, l, to change in position to that of, l”,(Fig. 2); 
for the reaSOn that when the air is return 
ing through tunnel, B, the air pressure 
forceS the deflector, l, to the position as 
staOWn, and when the air is returning 
through tunnel, A., the air, preSSure forces 
the deflector, b, to the position of the dotted 
lines, '. Therefore, it is only necessary to 
control the Operation of the deflector, ma, by 
any Suitable means such as a power dowice 
that moves the deflector, periodically, in rewerSe directions. 
The mechanism for controlling the move 

ment of the deflector,?a, is shown in Fig. 4, 
a, planwiew, and in Fig. 5, an end view; (in these two figures, the scale of drawirg' is 
four times that of the others). Th+ posi 
tion of the base of any suitable blowef', of the horizontal bottom-discharge type, is 
shoWn as, ID; the deflector, ?a, being ir posi 
tion to_deflect the air into a tunnel such as, 
A; in FigS. 1. 2. The large wheel, P, has 
gear teeth only between, p°-p”; these grear 
teeth_meshing with the gear wheel, &, which 
Wheel is fixed on the shaft, a? The large 
Wheel, P, is turned by any suitable means 
at a Speed of "one revolution per minute, 
for instance, and causes the Small gear wheel 
to make One-half revolution during tl.e time 
that the gear teeth, ?”-p”, are in contact. 
AS ShoWn iIl the drawing, the contact with 
the gear teeth, ??-?”, has just terminated, 
and the Small wheel will not revolve again 
until the large Wheel has made a circuit. 
On the Shaft, ap, is fixed the crank, é, and 

a cOnnecting rod, ?t, is pivoted to the crank 
at, t. The bar, ?), moweS lengthWise between 
Suitable guides not shown in the drawing; 
to this ban', '?', is pivoted the connecting rod', 
??. The length of the crank, é, causes the 
bar, ?), to mOwe until its end comes to a 
pOSition as shoWn at, fo” ; and will reverse 
its direction of mowement each tire the 
large Wheel, P, makes a rewolution. To 
the end of the bar, ?), is fixed a chain extend 
ing and attached to the deflector, ??. When 
the bar, ?), mowes until the end on Which the 
chain is fixed comes to ?)', the wind pressure 
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from the blower will force the deflector until 
it would be stopped at the position s}own 
by the dotted line, Á8-?)'; and when the 
bar, ?), is_returning, its end, on which the 
chain is fixed, forces the deflector until it 
passes the center line of the wind pressure 
whereupon the Wind pressure forcts it to 
the position, lb-??. There are, of course, 
Suitable jam-stops for holding the deflector, 
When it haSSWung to its full and proper 
position in either direction. 

It is obwious that when the direction of 
the air through the tunnels is changed each 
minute, for instance, the drying conditions 
are, practically, uniform throughout the 
length of the tunnels, and at any position 
in either tunnel; the minute-awerage tem 
perature is constant. 

I claim: 
1. In a dehydration apparatus, the com 

bination of a series of ricks of tr?ys con 
taining material to be dried by air that 
mowes continuously through the spaces be 
tWeen the trays and in the same ? relative 
direction ower all of the trays in the series 
of ricks, means for mowing the said air 
under pressure through the said spaces and 
from one of said ricks to a next rick in line, 
and means for automatically rever'sing, at 
predetermined interwals of time, the direc 
tion of the said mowing air through the said 
spaces and from one of said ricks to a next 
rick in line. 

2. In a dehydration apparatus, {he com 
bination of a series of " ricks of trays con 
taining material to be dried by air that 
mowes continuously through the spaces be 
tween the trayS and in the same relative 
direction ower all of the trays in the series 
of ricks, means for mowing the said air 
under preSSure through the said spaces and 
from one of said ricks to a next, rick in 
line, means for automatically rewer&ing, at 
predetermined intervals of time, the direc 
tion of the said mowing air through the 
said spaces and from one of Said ricks to 
a next rick in line, and means for heating 
the said air befor( it mowes through the 
said series of ricks of trays. ~ 

8. In a dehydratlon, apparatus, the com 
bination of a series of ricks of trays con 
taining material to be dried by fair that 
mowes continuously through the spaces be 
tween the trayS and in the same relative 
direction ower all of the trays in the series 
of ricks, means for mowing the Said air un 
der pressure through the said spaces and 
from one of said ricks to a next rick in 
line, means for automatically reversing, at 

"rick in line, and means for returning a 

|predetermined intervals of time, the direc 
tion of the said mowing air through the said 
spaces and from one of said ricks to, a next 
rick in line, and means for heating the Said 
air after ; it mowes through the said series 
of ricks of trays. ~ 

4. In a dehydration apparatus, the com 
bination of a series of ricks of trays Con 
taining material to be dried by :?ir that 
moves continuously through the spaces be 
tween the trays and in the Same relatiwe 
direction ower all of the trays in the series 
of ricks, means for mowing the said air 
under pressure through the said spaces and 
from one of said ricks to a next rick in 
line, means for automatically rewerSing, at 
predetermined interwals of time, the direc 
tion of the said mowing air through the Said 
spaces and from one of said ricks to a $ 

8l.' 

or all of the said air to the air-intake of the 
means for mowing the air. 

5. In a dehydration apparatus, the com 
bination of series of ricks of tr:uws con 
taining material to be dried by air that 
moves continuously through the Szaces be 
tween the trays and in the same relative 
direction over all of the trays in the Series 
of ricks, means for mowing the Said air 
under pressure through the Said Spaces and 
from one of said ricks to a next rick in 
line, means for automatically rewerSing, at 
predetermined interwals of time, the direc 
tion of the said mowing air through the 
said spaces and from one of Said rickS to a 
next rick in line, means for heating the 
said air before it mowes through the Said 
series of ricks of trays, and means for re 
turning a part or all of the Said air_to the 
air-intake of the means for mowing the air. 

6. In a dehydration apparatus, the cOIm 
bination of a series of ricks of trayS COn 
taining material to be dried by air that 
mowes continuously through the S’aces be 
tween the trays and in the same relative 
direction ower|''all of the trays in the series 
of ricks, means for mowing the Said air 
under pressure through the Said spaces and 

" from one of said ricks to a next rick in 
line, means for automatically rewerSing; at 
predetermined interwals of time, the direc 
tion of the said mowing air thrcugh the 
said spaces and from one of Said rickS to 
a next rick in line, means for heating the 
said air after it mowes through the Said 
series of ricks of trays, and means for re 
turning a part or all of the said air to the * 
air-intake of means for mowing the_air. 

CHARLES C. MOORE. 
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