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My invention relates to new and useful improvements
in grain driers. Conventional grain driers normally use
a supply of heated forced air which is passed through
the grain and allowed to escape with the moisture through
screened openings surrounding the drying chamber. This
causes an excess of vapor around the drier which makes
it difficult to see while working and, if operated during
the winter months, normally freezes on the clothing of
the operator. Furthermore conventional driers cannot
usé a high source of heat without the danger of burning
grain particularly when the grain is of a type wherein
the grain is moved slowly. Furthermore, the grain has
to be stored in a heated condition under conventional
operations, once again limiting the temperature at which
the grain can be dried, unless it is first cooled in the
drying chamber which is very time consuming.
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Another disadvantage of conventional grain driers is .

that they can only operate efficiently at full capacity.
Furthermore the cost is excessive and the amount of fuel
area is high necessitating storage facilities for the fuel
and causing difficulties when moving the device from one
location to the other. ’

By providing a drying chamber with a discharge aper-
ture at the upper end thereof and with an agitator therein,
I am able to dry grain at a higher. temperature than
normal without the danger of burning the grain. By
providing a cooling chamber adjacent the drying chamber,
the grain is rapidly cooled ready for immediate storage
and by utilizing a source of gas heat below the drying
chamber I can route heated air through the drying cham-
ber without the mecessity of .using forced air in order
to accomplish this result.

Another advantage of my device is a preloading hopper
situated adjacent one side of the drying chamber which
can be filled with a measured quantity-of grain and then
dumped into the drying chamber thus permitting the
operator to ready the next Joad while the first load is
being ‘dried. This facilitates the operation of the drying
and, in particular, speeds up the process.

The principal object and essence of my invention is
therefore to provide a grain dryer with an agitating means
therein which circulates a measured quantity of grain
through  a source of hot air rising through: the drying
chamber. .

Another object of my invention is to-provide & device
of the character hereéwithin described which includes a
preloading hopper on one side .of the drying chamber
whereby a metered amount of grain can be dumped
rapidly into the drying chamber when required.’

Still another object of my invention is to provide a
device of the character herewithin described which: in-
cludes a cooling chamber adjacent one end of the drying
chamber thus permitting a rapid cooling of the grain
prior to storage. ‘

Yet another object of -my invention is to provide a
device of the character herewithin described in which
all of the operations can occur in sequence so that con-
tinuous batches of grain can be fed to the machine
and discharged at the other end thereof.

A yet further object of my invention is to provide a
device of the character herewithin described which is
extremely simple in construction, economical in manu-
facture, and otherwise well suited.to the purpose: for
which it is designed.
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With the foregoing objects in view, and such other
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objects and advantages as will become apparent to those
skilled in the art to which this invention relates as this
specification proceeds, my invention -consists essentially
in the arrangement and construction of parts all as here-
inafter more particularly described, reference being had
to the accompanying drawings in which:

FIGURE 1 is a perspective view of my machine, cut
away in part to show the interior thereof.

FIGURE 2 is a perspective view similar to FIGURE 1
but shown from the other end thereof.

FIGURE 3 is a perspective view of the agitator per se.

FIGURE 4 is an enlarged fragmentary perspective
view of one.end of one of the scoops of the agitator.

FIGURE 5 is a fragmentary partially sectioned view
showing the dump flaps of the drying chamber and the
drive for the horizontal auger situated thereunder.

FIGURE 6 is a fragmentary sectioned view showing
the communication between the preloading hopper and
the drying chamber. )

In the ‘drawings like characters of reference: indicate
corresponding parts in the different figures.

Proceeding therefore to describe my invention in ‘detail,
reference should first be made to FIGURES 1 and 2
in. which I have shown a substantially rectangular sup-
porting framework 1§ consisting of longitudinals 11 and
transverse members 12 and having a floor 13 spanning
these members.

Ground engaging wheels 14 are journalled upon axles
15 and permit the entire device to be moved from one.
location to another as desired. o

Vertical supports 16 extend ‘upwardly from the longi-.
tudinal members and support a horizontally disposed
substantially - cylindrical - drying -chamber - .collectively
designated 17. This drying chamber comprises a semi-
cylindrical wall 18, upwardly and inwardly diverging
upper walls 18’ and end walls 19, The walls 18" ter-
minate in spaced apart relationship from. ome another
thus encompassing an air discharge opening 20 extending
the full length of the drying chamber 17.

Situated on one side of the drying chamber and sup-
ported thereby is a preloading hopper collectively desig-
nated 21 and it will be observed that this hopper extends
the entire length of the drying chamber 17. This hopper
21, which is open - at the upper side thereof, includes side
walls 22 and end walls 23 and inwardly converging lower
walls 24. ‘

Reference to FIGURE 6 will show the means for com--
munication between the preloading hopper 21 and the
drying chamber 17.

Within one of the walls 24 is an eclongated discharge
aperture 25 selectively opened and closed by a hinged
flap 26 hinged upon pin 27. Within the lower side 28 of
the upper side wall 18" of the drying chamber adjacent
the preloading hopper is an entrance aperture 29 selec-
tively opened and closed by a further flap 3@ hinged upon
pin 31.

An elongated duct bounded by walls 32 and 33 com-
municates between the apertures 25 and 29 and linkage
and lever means collectively designated 34 are connected
to the flaps 26 and 30 in order to actuate same.

This linkage and leverage 34 comprises a lever 35 piv-
oted upon a pin 36 supported upon bracket 37 secured to
one end 19 of the drying chamber. This lever 35 is
part of a bell crank including a short lever 38 to which is
secured a vertical link 39 by means of pin 40. Further
linkage 41 is pivotally connected adjacent the upper end
of the link 39 and in turn is pivotally connected to a con-
necting link 42 extending between the two flaps 26 and 30 -
as clearly shown in FIGURE 6.

In the drawing, these flaps are shown in the closed posi-
tion which permits grain 43 to be loaded within the pre-
loading chamber level with the top thereof thus measur-
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ing the amount of grain to be transferred to.the drying
chamber.

Movement of the lever 34 in the direction of arrow 44
causes the linkage to actuate the flaps due to the pivotal
connection of the linkage 0 cross pin 45 mounted within
. bracket 46, This causes the flaps to take up the position
shown in phantom in FIGURE 6 thus permitting the
grain 43 to flow, by gravity, from the preloading hopper
21, through the duct bounded by walls 32 and 33, through
the opening 29 and thus into the drying chamber 17.

When the grain has emptied from the preloading hop-
per, the lever 35 is moved in the opposite direction thus
closing the flaps so that preloading of the hiopper 2% can
continue - while the grain just transferred therefrom is
being dried. v

Grain agitator means collectively designated 46’ are
journalled within the drying chamber and adapted to
maintain the grain therein in a constantly tarbulent con-

dition; said agitating means taking the form of a spindle
47 journalled for rotation centrally within the end walls

19 of the drying chamber and extending horizontally
therethrough. -
rms 48 extend radially from adjacent each end of the
spindle 47 and within the drying chamber 17, said arms
~ carrying a plurality of grain pick-up-and-dumping scoops
collectively designated 49, said scoops extending horizon-
tally and parallel with the longitudinal axis ‘of the dry-
~ing chamber. g

-FIGURES 3 and 4 show details of the construction of
these scoops, each of which consists of an arcuately
curved outer wall 59, end walls 51, and inner walls 52
- @nd' 53, the edges 54 of whick termindte in spaced apart
o -relationship thus providing the scooped openings 55.
These scoops are attached to the arms 48 as by welding
adjacent the end walls 51 thereof as clearly shown in the
drawings. -Grain pick-up flanges 56 extend the full
length of the inner walls 53 of the scoops and are se-
cured thereto by means of bolts 57 and wing mits 58 ex-
tending through elongated slots 59 within the flanges.
These flanges are adjustable as shown in phantom in
FIGURE 4 so that they can be positioned in wiping con-
tact with the inner wall of the grain drying chamber thus
ensuring that all of the grain is picked up by the flanges,
dumped into the scoops and carried upwardly and then
discharged in'a curtain downwardly. through the drying
chamber so that the grain is always in constant movement
through the heated air passing upwardly through the dry-
ing chamber. This not only facilitates the drying action
but prevents burning of the grain,

A source of heat is provided below the drying chamber
and takes the form, preferably of elongated propane gas
burners 68 supported upon brackets (not illustrated) and
extending upwardly from the floor or base 13. It will
also be appreciated that these burners 6¢ are connected to
a source of propane gas (not illustrated).

Side panels 61 extend between the longitudinals 11 ver-
-tically upward to the curved side walls 18 of the drying
chamber thus ‘enclosing. the burners. at the sides so that

air heated by the burners can enter the drying chamber

through a plurality of screened entrances 62 formed in
the. curved wall 18 adjacent the junction of the panels 61
with the curved wall.
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66 carrying a horizontally disposed auger flight 67 jour-
nalled for rotation within the end walls 68 of the tube and
details of this portion of the invention are shown most
clearly in FIGURE 5 of the drawings.

Means are provided selectively to discharge grain from
the drying chamber into this horizontally disposed auger
and tube, said means counsisting of a plurality of substan-
tially rectangular-openings 6% formed in the base of the
drying chamber. These apertures are selectively opened
and clesed by means of curved flaps 79 pivoted by one
side edge thereof on pivet pins 71 adjacent one side edge
of the apertures 69. “In this connection reference to
FIGURE 5 will show that the other side edge 72 of the
fiaps overlaps the portion 73 of the base of the drying
chamber but in order to present a smooth interior sur-
face to the drying chamber when the flaps are closed, a
curved plate 74 is secured as by welding to the flaps 79
which just fits within the apertures 69 and also assists in
stiffening the faps 76. )

Each of the flaps is provided with a lug 75 depending
downwardly therefrom and connected by a link 76 to
one end 77 of an operating bell crank pivoted upon pin
78 supported by brackets 79 secured-to the underside of
the drying chamber.  The other arm &0 of the bell crank
is formed by the operating handle 81, movement of which,
in theé direction of arrow 82, will open the flaps 78 to
the position shown in phantom in FIGURE 5 thus per-
mitting the grain to be dumped through the apertures

- §9 into the auger casing 66. "In this connection, a con-
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Inverted V-shaped guards 63 exfend'longitudinally over -

the burners’ 60; said guards being madés of screened ma-
terial thus preventing chaff and the like being deposited
through' the entrances 62 and onto the burners.

Draft control apertures 64 are formed within the base
13 immediately below the burners 66 controlled by stid-
ing flaps 65 and it will be seen that air is drawn through
these apertures, heated.- by the burners 69, passing through
the-screened guards 63 and then into theé drying chamber
via- the entrances 62 and outwardly through the open
upper side 28 of the drying chamber. ‘ . :

- Situated under the lower portion of the drying cham-
ber and extending the full length thereof is an auger tube

ventional ratchet control 83 is incorporated ‘within the
handle 81 so that the flaps can be locked in the closed
or open position. :

An inverted V-shaped deflector 84 supported upon
cross brackets §5 within the auger casing 66, exetnds the
full length of the auger casing and facilitates the distri-
bution of the grain to the auger flight 67.

In order to prevent heat from the burners 6% acting
upon the grain  which may remain within the auger
flight 67, 1 provide elongated shroud paneis 86 secured
to" the underside of the drying chamber and extending
downwardly to the floor or base 13 of.the supporting
framework between the auger casing 66 and the burners
69. :

Before proceeding with a description of the next por-
tion of the invention, reference should be made to the

-means for driving the various componenis hereinbefore

described. A source of power indicated schematically
by reference chdracter 87 is provided on a shelf bracket
88 on one side of the supporting framework 19. How-
ever, the source of power can readily come from a power
takeoff of a separate unit if desired.

It is desirable that a speed reduction unit be incorpo-
rated but as this is conventional, it is not illustrated in
the attached drawings.

A main drive shaft 89 is journalled for rotation within
bearings 96 secured to one longitudinal member 11 upon
one side of the assembly and a chain 91 extends between
the source of power 87 and this drive shaft thus pro-
viding rotation thereto.

Chain wheels 92 are secured to the drive shaft adja-
cent each end of the drying chamber and further chain
wheels 92’ are secured to the extending ends of the
spindle 47 of the agitator assembly 46’. Chains 94 ex-
tend around chain wheels 92’ and 93 thus providing a
drive for the rotation of the agitator assembly.

A pulley 95 is secured to the drive shaft adjacent one
end thereof and a further pulley 96 is secured fo the ex-
tending end of the auger flight shaft 87 of the horizontal
auger flight 67. A belt 98 extends arcund pulleys 95
and $6 thus providing drive to the auger flight 67. How-

. ever, it is not desired that this auger flight- operate con-
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tinucusly, consequently & belt tightening assembly coliec-
tively designated 99 is provided so that power can be
transmitted to the auger flight 67 when desired. This

belt tightening assembly consists of an operating lever



3,168,386

180 including a ratchet assembly 181 and pivoted upon
a pin 182 mounting same upon bracket 183 which in turn
is supported upon the transverse member 12 of the sup-
porting framework. A further, relatively short arm 124
is secured to pin 182 and moves with the lever 191, said
‘arm 184 carrying a belt engaging pulley 185 so that move-
ment of the lever 168 leftwardly with regard to FiG-
URE 1, causes the pulley 185 to engage the outer surface
of the belt 98 thus tightening same and engaging it around
pulley 6.

Grain augered horizontally by means of the auger
flight 67 is discharged into an upwardly inclining auger
assembly 166 shown in detail in FIGURE 2, it being
understood that the lower end 187 of the auger casing
communicates with the end 188 of the horizontal auger
casing §6.

Grain is augered upwardly by means of the auger 166
and discharged via spout 189 into a cooling chamber
collectively designated 118 situated at one end of the sup-
porting framework adjacent one end of the drying cham-
ber 17. This cooling chamber which is supported upon
vertical members 111, is substantially box like in con-
figuration and is made of screened walls 2132 with an
inverted frustro-pyramidal base 113 also manufactured
of screened material.

A source of cooling air 114 is supported upon an off-
standing shelf 115 and consists of a-‘fan (not illusirated)
driving cool air through a duct 116 to the interior of
an air distribution enclosure ‘117. This distribution en-
closure is a holiow box:like structure also made of
screened material and having sioping upper sides 118.
The grain from spout 2§49 is discharged onto these upper
sides 118 thus facilitating the distribution of grain-as it
falls within the cooling chamber so that cool air passing
from the unit 114 passes upWardly Lhrough the grain.
In this connection, I provide an air deflector 119 within
the air distribution enclosure to.facilitate the even dis-
tribution of the cooling as it passes upwardly through
the enclosure 117.

A further upwardly inclining auger assembly 12€ com-
municates with the lower side 121 of the cooling cham-
ber, the lower end of the casing 122 extending into the
base 121. Grain is thus augered from the cooling cham-
ber upwardly and discharged via spout 123 -to-a comn-
venient storage location.

A pulley 124 is secured to-the main drive shaft 89
and a further pudey 125 is secured to the source of cocl
air 114, beit 126 extending around these two pulleys
thus providing selectively, a drive for the source of cooled
air '1%4. In this connection a similar belt itghtening

assembly to thé. herecinbefore describzd:belt tightening.

~assembly %9 is provided and operated by the lever 127
as shown in ph(.ntom

A puliey 128-is also secured to the main- duve shaft
89 with a further pulley 129 sécured to the lower end of
. the auger assembly 129, belt 138 extending around these
two pulleys and providing selective drive means to the
auger assembly ‘120. A belt tightening assembly also’ is
provided for this belt, the details being similar to the
belt tightener assembly. 99 helvmbefore descuoed and
operated by lever 131,

The. auger assembly 106 is driven by a belt 132 pass-

ing around pulleys 133, 134 on the drive shaft 89 and..

auger assembly, respectively, a belt tightener 99’ being
- provided for the belt 13Z and:actuaied by the lever 169
through the medium of the pm 192,

The sequence of ‘operation is as follows: A mcasured
quantity of -grain is placed within the preloading hopper
21 which is then discharged to the drying chamber by
the means shown in FIGURE 6. The burners 69 supply
a-source.of hot air through the entrances €2 and the agi-
tator assembly 4§ continuously elevates and dumps the
grain through the hot air ﬂowmg through the drying
chamber.. Whﬂe this grain is being drlvd a furthvr {oad
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may be. deposited within the preloading chamber 21.
Whean the grain within the drying chamber 17 has been
exposed to the drying air for the requisite time, Haps 76
are operated by means of lever 81 thus dumping the grain
into the horizontally disposed auger tubs 66.

Since varicus modiﬁcations can be made in my inven-
tion as hereinabove described, and many apparently
widely different embodiments of same made within the
spirit and scope of the claims without departing from such
spirit and scope, it is intended that all matter contained
in the accompanying specification shall be interpreted as
illustrative only and not in a limiting sense.

What I claim as my invention is:

1. In a grain dryer, the combination of a horizontal base
plate, a substantially cylindrical hollow bedy. mounted
horizontally above said base plate and defining a drying
chamber therein, said body having closed ends, a boitom
portion, a pair of side portions and a top portion provided
with an outlet opening for drying gases, means on the
upper portion of said body for delivering grain to be dried
into said chamber, a screw conveyor for dried grain pro-
' below. said body,
the bottom portion of the body being formed with a dried
grain outlet opening communicating the bottom of said
chamber with said comveyer, a grain agitator rotatably
mounted. in said chamber, said grain agitator comprising
a shaft extending axially in said chamber and rotatably
journalled in the closed ends of said body, pairs of arms
extending ra chady from said shaft, a horu,ontahy clon-
gated scoop carried by the cuter ends of cach pair of said
arms, said scocp having a closed ocuter wall, a ‘pair of
closed side walis and an open inrer portion oriented radi-
ally with respect to said shaft so that the open inner
portion is uppermost when the scoop is in the bottom
porticn of said chamber but'is lowermost when the scoop
is in the upper portion of the chamber to permit grain to
fall from the scoop to the bottom portion of the chamber,
means carriéd by one side wall of each scoop and in wip-
ing contact with the bottom and side portions of said body
for gathering and delivering grain from the bottom por-

fion of said chamber iito the scoop, a pair of vertical side.

plates extending downwardly from the side portions of
said bedy to said base plate; a pair of longitudinal parti-
tions disposed at opposite sides of said conveyor and ex-
tending downwardly from the boitom portion of the body
to the base plate in inwardly spaced relation from the re-
spective. side platés, said side plates and ‘said partitions
coacting with the bottom and side portions. of said body
and ‘with the base plate to define a pair of burner com-
pariments, burners provided in 'said compartments; the
side portlons of said body being provided with screened

- openings comimunicating said burner compartments with -
“said chamber, opvnable closure means prowded for the

gram outlet opening in the bottom portion of said body,
a dried grain cooler provided on said base plate at cne
end .of said body, and means for delivering dried grain
from said conveyor to said cooler.

2. The device as defined in ¢laim 1 wherein said means
carried by one side wall of each sccop comprises a wiper
plate superposed on said-one side wall of each scoop, and

. means adjustably securing said wiper plate to said one

side wall for movement of the wiper plate toward and

. away from the botiom and side pcrtlons of said body

70

‘1o effect a wiping contact therew1th
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