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o .'_mea,l |
o Dehydrated alfa,lfa meal 1s recogmzed as bemg
an imporfant source of vitamin “A” or caroiene, .
and in practice it has been found that whem
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This inventlon 1elates io ceolmg appal &tus and;
| '.partmularly to such an apparatus adapted for
f 6001111% the materla,l such as dehydmted alfa,lfa' |

- the alfalfa meal is not promptly cooled afte

. _the dehydrating operatmn there is a mate: mﬁ |
- loss of carotene content.
- of dehydra,ted alfalfa meal is based in a large
~ measure upon its carotene content so that the
- retention of the initial carotene content as nearly

 - as pnsszble is highly 1mportant

“The mlue and. pl:.&..;

10 ¢

2

__over Gf the meal Wlthm the cooler so as to there-
by assure frequent contact of the small particles
of the ‘meal with the cooling
~ cooler, and to af
large number cof meal engaging cooling surfaces
~ are arranged in an extremely e Ticient heat trans-
fer relationship Wlth respect to a source of cool-

surfaces of the
ord sucﬂ ¥ sorﬁer in which a

_mg liquid.

When a coolr-ar of the afﬂresmd Chc.ula(}tﬁﬂ is
.commerclally utilized, the intake end of the COOl~
er is normally arranged so that the output of

 the drying mechanism is fed dlrectlsﬂ intc the

. 'GbJect of the present invenfion to enable mate~

- rial such as dehydrated alfalfa; meal to be effen-

- . tually cooled, and an object related to the fore- -
 going is to afford such a cooling. apparatus in
 which the cooling operation is carried on at the

| mta,ke of the coolmg mechanism, and where this

~arrangement is employed, experience has shown-* |

In view of the foregoing: it is an 1mpmtamﬁ 15

that a relatively lar ge number of fires may he
expected in the final cutput of the system because

- of the enclosure of sparks within balls or rela-

20
- passage of the meal through a cooler was in-

maximum rate so as to avoid the necessity for
‘utilizing a cooler af an unduly large ca,paclty or

- §ize.
The pmblem of coolmg matema,l su.ch as de-

' hydrated alfalfa meal has been found to be quite
- difficult because of the light and flufiy texture

~ of the material, which makes it quite di |
. obtain a good contact between the meal and the

- cooling surfaces, and in addition, it is recognized
30

that such meal hss. excellent msulatmg prop-

- erties, so that in order to attain cooling of the

~ meal at an economical rate the meal must come )
- into direct contact with the cooling surfaces. An-

o other difficulty involved in cooling such matm ial
isthe tendency of the meal to stlck to the surfaces

29

ficult to

.tlvely large bodies of the meal.

sparks have in the past been so well enclosed
and protected in many instances that even the

sufficient to extinguish the sparks, and it is there-

- fore another important object of the preuent in- -
| ventmn to a

ord g cooler in which the lumps of
meal which might enclose sparks are in every

_msta,nce broken up in the course of passage of
:the meal through the cooler.

is' to. afford such a cooler in which the initial
feedmg of the warm meal into the caoler is ac-

:comphshed by means which serve to crush and

. break.up the lumps that might enclose live sparks,

- of the cooler, this being due primarily o the

mtmductlon Gf mOISLUIE 11’1130 fhe cooler by air

-that may enter the ceoler and suchy mmsture

~has a tendency to condense within the cooler so

that it combmes mth the Water soluble residues

- that are prese:nt in the meal.
which acts as a. bondmg agent and causes the

‘This forms a syrup

” | -meal to build - up on the surfaces of the cooler,

| In view of the foregcmg difficulties, it is a
- further object of the present invention to enable
alfalfa meal and the like to be cooled in such a
- way that effectual contact between the meal and
‘the coolmg surfaces is insured, and to accomphsh |
‘this in such a way that the entrance of warm air -
&0
o f’tendency toward stmkms:r of the. meal thhm the |
| _'_-cmler o

into the -cooler is minimized so as to reduce the

40

~and g further object is to accompiish this result

by means Wthh act to reduce and minimize the

_entry of warm air into the cooler, thereby to

reduce the obJectmnaﬂle condensatlon wz.thm the '
ccroler |

Other a,rid fur‘bher obJects of the present inven-

tion will be apparent from the following descrip~
‘tion and claims and are illustr ated in the accom-

panying dra,wmgs which, by way of illustration,

show. preferred embodiments of the present in-
vention and the principles thereof and what I

- now consider to be the best mode in which T have

49

~ contemplated applying these principles.

Other
embodlments of the invention empodying the

same or equwa!ent prmclples may be used and.

N _structural changes may be made as desired by

o _Other and further obJects are to aﬂ‘ord a
‘eoaling appar&tus for alfalfa meal and the Iike

: o which pmwdes for mammum mlxmg and turn_

55 -

those skilled in the art without dEpaltmﬂ' from
-the present invention and the purview of the ap- -

pended claims,
In the drawings: | - o
- Fig. 1 is g =side elevatmnal view of a Wall- |
mounted cooler embedymg the features of the

_'ll'lVEIlth].‘l

Big. 2 is an end wew of the ngnt-—hand end of

Such enclosed

A related object




'the ceoler as vzewed from the line 2—2 of Pig. 1;
. PFig. 3 is a fregmentary vertical sectional view
. taken substantially along the line 3—3 of Fig. 1;

- Pig. 4 is a side elevational view taken par ually
in section and 111ustratmg the structure of the .
rotating cooling means of the mechanism;

- 2,6_29,310 '-

b

Fig. 5 is a vertical sectional view taken sub-

 stantially along the line 5—5 of Fig. 4;

Fig. 6 is an enlerged transverse sectional view

taken substantmlly along the line 6—6 of Fig. 4,

Tig.71s & view similar to Fig. 4 and illustrat-

 ing another form in which the rotatmg ceolmgj-_

means may be embodied; and

- Pig. 8 is a vertwal sectional view taken sub—-

stantially along the line 8—8 of Fig. 7.

| For purposes of disclosure, the invention is
" herein illustrated as embodied in a cooler 20

adapted for rapidly and effectually cooling ma-

terial such as alfalfa meal.
be mounted in any conventional way, but, as

- herem shown the cooler is adapted or arranged
for wall mounting on g wall W by means of

spaced wall brackets 21, as will be described here-
inafter.
elongated, jacketed coolmg cylinder into which

" the hot meal or the like is introduced at one end

through means that break up any lumps of meal

‘The cooler 20 may

"

that are welded together to: afford a jacket space

'922C. Moreover, the reels 32 and 33 are also ar-

ranged to have a cooling liquid such as water
passed therethrough as Will be described herem-_:
after. Thus, each end of each reel 32 and 33 has

a, central supporting stub shaft, as 132, project-

ing therefrom and rotatable fluid couphng struc-
tures 41A, 8418, 41C and 4tD are :r:espeetwely a8~

' sociated therewith for. transmission of cooling

10

15

 ends of the respective reels 33 and 32. A trans-

liquid to the internal structures of the reels, as -

will be described in some detail hereinafter.

~The coupling structures 41A and 41D are as-

~ sociated respectively with the left- hand ends of
the reels 33 and 32, while the coupling structures

4iB and 41C are assocmted with the right-hand

~ fer pipe 42 connects the non-rotating members

20

of the coupling structures 4iB and 4IC so that
| Weter may flow as indicated by the arrow from
the reel 33 to the reel 82. The non-rotating parts
of the couplings 41A and 41C are connected by a

- plugged pipe 43 which merely serves to hold the _. |

The cooler 29 comprises at least one

25

while at the same time limiting entrance of warm |

- and humid air into the cylinder, and the meal
. is advanced through the jacketed cooling cylin-

der toward an outlet by a rotating cooling reel
structure which has a stlrrmg and advancmg ¢~

.'_'..tlon on the meal which assures contact of the
"~ meal with cooling surfaces of the reel so as to
effect proper and thorough cooling of the meal

~ in the course of its passage to the outlet.

| In the interests of space economy, the cooler 20 -
~is constructed so that the meal is passed ba,ck_-'
" and forth through successive relatively short

- cooling cylinders, the number nf such cylinders
~ being determined by the output to be handled,

- and in the present instance, the cooler 20 is illus-
trated as embodying parallel upper and lower.

cylinders 22 and 23. At their left-hand ends as
- shown in Pig. 1, the upper and lower cylinders
22 and 23 are connected together by a plate 24

-~ which extends across the ends of the cylinders,

while adjacent their right-hand ends the cylin-
ders are connected together by the walls of a
"Vertlcal duct 25 which affords a transfer passage

of the cylinder 23.  So far as the cylinder 22 is
concerned, the passage 25 may, of course, be

- said to constitute an outlet. The two cylinders 22

and 23 thus constitute a rigid unit which is se-

~ cured on the wall: brackets .2f by U-~bolts 26

which embrace the respective cylinders 22 and 23_

- . and are connected to the brackets 21.

- 'The meal or the like that is to be cooled is fed
into the upper left-hand end of the upper cylin-

- der 22 by a feed unit 27 that constitutes the inlev

of the cooler, and such meal is advanced to the

~ right through the cylinder 22 and to the duct 25
- by a rotating advancing reel 32 mounted within

the cylinder 22, and when such. meal drops
-thmugh the duect 25 into the lower cylmder 23,

it s fed to the left therein by a similar rotatable
~ reel 33 so as to be discharged downwardly from

the eylinder. 23 through a downwardly opemng

o “discharge duct 35.

30

‘elements against rotation.

A cooling liquid such as Weter is supphed to
the coupling 41A from g valved supply pipe 44

through means including a flexible connector sec- -
~ tion 45, and after passing through the reel 33, the
CrOsS connectmn 42 and the reel 32, such 11qu1d -

passes from the coupling 41D and a flexible con-
nector 46 to a discharge pipe 471. To supply cool~

 ing liquid to the water jackets of the cylinders, 2

branch pipe 48 extends from a point between

~_the valve 44V and the coupling 45 to the water
~ jacket of the cylinder 23 near the left-hand end

10

45

thereof, and after passage through such water
jacket, this liquid passes to the water jacket of
the cylinder 22 through a cross connecting pipe
49 near the right-hand end of the cylinders. Such

~ water is discharged from the water jacket of the

cylinder 22 near the left- -hand end thereof

| through g dlscharge pipe 50. A drain faucet 51

- shown in Flg 1

The moving parts of the eeoler 25 are d11ve11
from a reduction geared motor 80 having an out-

- put sprocket 6! connected by a chain 62 to sprock-
ets 63 and 64 fixed on the right-hand ends of

 the shafts 132 of the reels 32 and 33, and while

50
through which meal may pass downwardly from

within the cylinder 22 into the right-hand end
55 _
-. 27 has a hopper 2TH with 2 pair. of cylmdrlcal'

_in, and these rolls 27TR are spaced apart in a dis-
~ tance of about %’’, and by meshed gears 21G

60

65

70

The two cylinders 22 and 23 have a simllar |

: 'wa,ter jacket construction, and as shown in Figs.
1, 3, 7 and 8 in respect to the cylinder 22, inner
- '-_and euter spaced Walls 22A and 22B are prov1ded

76

the direction and speed of rotation of the reels |

may be varied, I prefer to rotate these reels in
the same direction, as indicated in Fig. 2, and

" at a speed of approximately 100 R. P. M. The !

meal feed init 27 is driven from the same power |
sourece, as Wlll now be described. _ ,
As shown in Figs. 1, 2 and 3, the meal feed: unit

feed rolls 27R mounted on horizontal axes there-

fixed on their respective shafts, the roils 21R are
operated in unison so as to have 4a downward -
feeding action between the bight of the rolls. A

chain and sprocket connection 27C from the shaft

of the reel 32 to the shaft of one of the rolls 27TR
serves to drive the rolls, and preferably the ro-

tative speed of the rolls 2TR is somewhat less
than that of the reels. |
thus provided serves not only to minimize entry
of moisture laden warm air into the cooler, but

The feed unit that is

also to break up lumps, as L, of meal, thereby to

- disclose any smoldering fires or sparks that might
otherwise pass unnoticed. When thus exposed,

such sparks are effectually cooled and extin-

- guished by t_he actlen of the coolmg elements of '

the cooler



- to the axis of the reel.
- vided in tne present instance on each reel, and
-~ each such duct 7% commumcates at its opposite
s '_ends with the interior of the support tubes 69
- on which it is mounted,
. ends, each duct 718-is supported from the central _'
IR .tplpe 85 by supplemental struts or arms 684,
- In the form shown- in detail in Figs. 4 to 6 of
o the drawings, the ducts 79 are formed by Processes
~of welding from sheet metal.
10 is formed from a single sheet of sheet metal
- bent to provide anﬁulm 1y . related 0111361:‘,

~ dinal direction and at the desired rate. |
~ edges of the blades 15 are formed with an arcu- 65

| ate edge T9A as indicated in Fig. 5 of Lhe draw-
| 7'_'_mgs and this arcuate edge is centered upon the
- axis of the central supporting shaft so that these
~-edges T5A will substantially engage the internal
~surfaces of the cylinder, thus to engage and nmve'

) ':'Lhe meal lo:ngs.tudmally of the cylinder.

In the form of the mventmn 111ustre.,bed m Bi 1gs o tlon enables alfalfa meal and the like to bée cooled

tifiled as a reel structure 282,

R .s;,.m;m

In- Flgs 1 Eld 4 B and 6 ef the drawmgs one

 form of reel structure is ilustrated, while in Figs.

- 7T and 8 another form of reel structure is shown,
‘and in both such forms of reel structure ernbody- -
“ing the 1nvent10n means are afforded whereby -

-effeetual stirrmg and mwmg or advancing of

the meal are erf’”eeted by. meal engaging elements

ieient heat trans-
- feraction. Thus, in the form of reel shown inde-
- tail in Pigs. 4 to 6, the end “pmtmns 132 of the
,“;fcentral shaft of the reel are formed from short

which act with an, unusuahy e

10

p

-as castings that hdve an outwardly extending
‘hearing structure and an inwardly extending con~
necting arm 232A. This inwardly extending con-

necting structure is extended into the end of a
central supporting pipe 265, and is secur ed there-

in by means of a screw 266. The end structure
132 also is formed with a plurality of radially ex-

tending arms 259 that have radial passages 2§9P

formed therein whieh connect with a central pas-
sage 287 formed in the element 122. In the pres-

~ ent instance, two arms 269 are provided, and at

lengths of mlld snaftmg, and these end portlous.. o

~ are fitted into opposite ends of a tube or pipe 65

~ and are fixed thereto in aligned relation by pins
. 86, The outer end of each portion {32 is cen- 1
| trally bored as at 67 and each such bore termi-
- nates at and in communication with a plurality

‘of radial bores €8, -and in these radial bores €8,

~ outwardly ploject:tng support tubes €8 are fixed.
- Atthe ends of these support tubes 89, hollow cool-
- ant duects 78 are secured so as to extend parallel
Four ducts 70 are pro~

and intermediate its

ide walls

Thus, each duet

10A and I0B that are disposed at a relatively

- small angle to each other and one edge of the
~ wall T6B is bent to forra a
- wall T6C that abuts aﬂ'amst the adjacent inner

‘face of- the wall 70A. Along this line of abut-
o edge of the wall T89C is welded as at
“T0W to the admcent face of the side wall T8A.

‘ment, the

relatively short side

35

their outer ends, these arms are arranged o sup~

_pﬂI‘t longitudinally extending ducts 218 that in

the present instance are in the form of cylindri-

cal pipes that extend parallel to the axis of the
 structure and in spaced relation to the side walls
22A of the c,,rlms':aer At intermediate points, the
ducts 270 are supported by cross arm structures
269A that are clamped on the central plpe 268
“as indicated at 269C. The ducts T8 serve in this
~instance to support mixing and advancing blade

Structules which are shawn n detaﬂ ity Figs. T

“and 8. 'Thus, each duct 270 has a plurality of
- 'mc:hvldual mounting slepves 233 disposed there-
) on between the arms 289 and the arms 2634,
“and each such supportmg sleeve -is a11ﬂnﬂ'ed 10

‘mount 2 mixing and advancing blade 275, Each
- such blade 215 has a relatively lonﬁ forward edge

215K and t;he blade 275 is bent to an arcuate form
centered on an axis that is parallel to the edge

2188, Along the line that is parallel to the edge
275E, the blade ﬂﬁ 18 secu.red as by welding or
| soldermg to the sleeve 239 and a bracing plate -

281 is extended between the sleeve 280 and the
body of the blade 275 and is soldered or welded

 to these two elements so that the blade 275 is

40

 This affords a duct 70 of a generally triangular =

‘The ducts 70 are arranged so that the outer
45

| ' faces of the walls ma are spaced a, substantial

‘distance from thie inner surface @f the cylinder

.. -'-'3'-;-_-(:1053 section, and the ends of the duct are closed
by end pl&tes T10E. that are Welded in pos:ttmn -

~ share, thus to aff

rigidly supumted with respect to the sleeve 2880.
“On the other cr controlling side of the sleeve 288,
the blade 275 is slit at 282 to form a plurality of
tongues that are each beént to an angula‘r' rela-
plow-
ord advancing elements 233 at

the rear edges of the blades 275 for imparting

tionship which rese‘nbles the form of a

- admncmg movements to the meal longitudinally

wall 22A, and Wlthm the space that is thus af-

. forded, means are ‘mounted upon. the ducts 70
~ reel structure 232, the meal is stirred and is ad-

~ for stirring the meal and 1mmrumg gradual ad-
~_ vancing movements to'such meal along the cylin-
| der 22. 'Thus, in the form of.the invention illus~
~ trated in Figs. 4, 5. and 6, a plurality of individual

50

 stirring and advancing blades 15.are secured to .

.'-'-.:'the outer face of the wall 79A of each duct 78,
and these blades 15 are secuwd t0 the wall T0A

' by welding, as indicated at 78W in Fig. 4 of the

| dra,wmgs

‘The reel structure illustrated in Figs. -
- 4 to 8 is primarily 1ntended to rotate in the di-
rection indicated by the arrow in Fig. 5, and the 60

- angle of the blades 75 is chosen so that when the
- reel is rotated in such direction, the meal within

“the cylinder will be advanced in desired longitu-

The outer

of the cylinder. The sleeves 280 are secured on

‘the ducts 270 in such 2 p031t10n that the edge

215E of each blade 275 engages the inner surface
of the wall 22A and hence, upon rmatmﬁ of the

vanced in a dn ectmn loﬂgltudmaﬂ mth 1e~=:pect to

the cylinder.

- The reel stluctures that e.,re thus a,ffaarded in
accordance with the present invention are of
such a character that the elements or blades that

‘engage the meal are effectually cooled by direct

connectmn mth the ducts- thmugh which cooling . -

liguid is fed thwugh the rotatmg reel structure,
and hence, there is a highly efficient heat trans-

fer action that in the present structure is repeated
many times due to the thomugh stirring of the

- meal by such blades as the 'r'ﬂea,l 1s advanced

through the cylinder. |
From the foregoing descrlptmn it Wﬂ] De ap~

-_parent that the present invention enables mate~

7 a,nd 8 of the drawmgs the reel structure is 1den- )

' the mventmn the end membels 132 are formed

In this form of

rial such as dehydrated alfalfa meal to be effec~-
tually cooled, and that under: this invention a
‘cooling apparatus is afforded in which the cooling
- operation is carried on at the maximum rate so
-+ _as to avoid the necessity for utilizing a cooler of
70 |

an unduly la,rge capacity or size.
- It will also be apparent that the pr esent mvenw_:

in such a way that effectual contact between the

| ~meal and the cooling surfaces is insured, that this
5

is accomphshed in such a way that the entrance




.7

of warm a;ir into the cooler is mi'nimized so as to '
reduce tendency toward . stlckmg of the meal'
- within the cooler.

It will also be appar ent that the present inven-

tion prowdes a cooling apparatus for alfalfa meal

and the like which provides for maximum mixing

“and turn-over of the meal within the cooler so

as to thereby assure frequent contact of the small

a cooler in Wthh a large number of meal engaging

cooling surfaces are arranged in an extremely'

efficient heat transfer relatlonshlp w1th respect

t0 a source of coolmg liguid.
Tt will 2also be evident that under the present

| mvemlon a cooler is afforded in which the lumps

of meal which might enclose sparks are m every

' 2,.629,_31,0 o

8

~ inner surface of each of said cylmders means fm .
. supplying cooling liquid to the passages of said

.GI . -

~ particles of the meal with the cooling surfaces of
 the cooler, and that this invention affords such

10

reels and to the said water jackets of said cylin--
~ders, means for rotating said reels and for impart-
- ing advancing movement to the material in op-
posite directions longitudinally in the respective

cylinders whereby the material is advanced to-
ward and away from said feed outlet, and means:

for imparting feeding rotation to sald feed 10115 ,
in timed relation to the reels. o
2. In a coocler for alfalfa meal and the like, a

first elongated water-jacketed cylinder having a
feed inlet on its upper side at one end and having

& feed outlet on its lower side at the other end,

- instance broken up in the course of passage of

~the meal through the cooler and it will be ob-

served speclﬁcally in the cooler of this invention
that the initial feeding of the warm meal into

: _the cooler is aocompllshed by means which serve
~to crush and break up the lumps that might en-

20

close live sparks, and that the means which ac~

'. . complish this result also act to reduce and mini-
mize the entry of warm air into the cooler, thereby

to- reduce the obgeotlonahle oondenseuon Wlthm

| the cooler.

20

_ 'Thus, Whﬂe I have 111ustrated and desonbedf |

 the preferred embodiments of my 1nventlon it is

to be understood that these are capable of varia-

~ tion and modification, and I therefore do not wish

30

to be limited to the precise details set forth, but

desire to avail myself of such cho.nges and altera-—

- tions as fall Wlthm the pmwew of the fol},ow ng
. ¢laims. |

T claim:

| 1. In g _cooler for alfalfa meal and the 11ke a
~ first elongated water-jacketed cylinder havmn' a
- 'feed inlet on its upper side at one end and having

feed outlet on. its lower side at the other end,

'a second elongated water-jacketed eylinder con-
. moted to the first cylinder through said feed out-
let, a supply hopper disposed over said inlet and

having a pair of parallel feed rolls disposed in .z

40

spaced apart relation therein for orushmg lumps
of meal and the like and feeding the same into

“said first cylinder, a cooling and advancing reel
© disposed within each of said cylinders for rotation

~about the axes of said cylinders and comprising
a. central shaft structure having liguid passages.
| extended axially for a limited distance into each
~ end, hollow support tubes on each of said shaft

structures and extended radially from the inner

55

ends of said passages at each end of the respec-

R tive shafts, rigid ducts extended parallel to each
of said shafts and supported on said hollow sup-

- port tubes parallel to but spaced inwardly from

...............
Lot I TPl | iy SOt
L R L .
- : il
-

650

. Number

- the inner surface of the associated cylinder, stir-
- ring and advancing blades mounted on said ducts
and extended into 1ela,t1ve1y close relatwn to Sald -

80

a second elongated water-jacketed eylinder con-
nected to the first cylinder through said feed

outlet, a supply hopper disposed over said . inlet

and having therein a pair of parallel feed rollers

chsposed in spaced relation to one another for
crushing lumps of meal and the like and feeding
~ the same into the said first cylinder, |
and advancing reel disposed within each of said
cylinders for rotation about the axes of said cyl-

5 ooolmg .

inders and comprising a central shaft structure
having liquid passages extended axially for a

limited distance into each end, hollow support

tubes extended radially from the inner ends of
sald passages at each end of each of said shafts,

rigid tubular pipe ducts extended parallel to each
of said shafts and supported on said hollow sup-.
port tubes parallel to but spaced inwardly from
- the inner surface of the associated cylinder, stir-

ring and advancing blade. structures mounted on

said ducts and each comprising a sleeve sur- - o
s rounding one of said vipe ducts, a plate fixed on =
each of said sleeves and _hamng a leading edge

arranged to engage the inner surface of the asso-~

ciated cylinder and having the other edge thereof

cut to afford tongues bent to a plow-ghare form
for imparting longitudinal movement to the meal

- or the like engaged by such blade, means for sup- =~

plying cooling liquid to the passages of said reels

and to the water-jackets, and means fo1 rota,tmg | o

said feed rollels
WILLIAM F I—IARDER
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