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MACHINE FOR DRYING GRAIN

..:PECIFIGATIOI\T formmg pa.rt of Letters Patent No 288 357 da.ted Novemher 17, 1883
S | | . Apphcfttlun ﬁled I‘ﬂhlnqryti 1882.. Renﬁwad March “4 1883 |

(l\o muﬂe] )

Be. 113 known that 1, L. V. MOULTON Q cltl-

e .' ' zen.of the United States, residing at Grand
Rapids, county of Kent, fmd State of Michi-

5 gan, have invented a new and useful Improve-
~ ment in Machines for Drying Grain and other

Substa,nceL of Wthh the foilowmg ]S a specl-
fication. |

My 1nvent1on rela,tes to 1m1:)10vements in

'_:m machlnes for drying grain and other sub-
e stmces by means of stemm 'md hot air.

The objects and nature of my 111VE-11‘01011 W il

more fully appear from the following deserip-

~ tion and claims, reference being had to the ac-_'
S 5 compfmymn dla'WlI]U‘S n- whlch— |

Figure 1 16}_)1’@53]11.3 an; 111?00'111'1,1* SCCtIOII on

| .fc I‘10 1; Fig. 8, a section on line y, Fig. 1;

S '-;I‘.w 4 a cross sectmn of the rotary valve O 011,-;5

20 the line #, Fig. 1. Tig. 5 represents a front ele-
- vation with 1:)1111(—.‘-,3 s R I removed and shafts
~Hand I in section; TFig. 6, 4 perspectwe of

- pipes M N and valve O; Tig. 7, a detail view.

A 1epresents the fmme ot Lhe base, having

) 25'_'& front cross-piece, A/, witha concave lower

chine; B, the flooring, resting upon frame A

ylmder I7.

L -.boxes D E, in which the hollow bearings of
- -cylmdel F revolve and the journal-boxes G,
- 35 in which the conveyer s]nfb 1 zmd drwmﬂ*-
S shaft H revolve.

" The cylinder F consists of two outer heads, |

' ¢, two Inner heads, ¢, and a number of ‘pipes,
f 9. The heads « &16 provided with hollow

,casing -J.
flanges, which are attached to heads ¢ to form

e SR chambers d d', and with nipples e, to which

45 pipes f are attached Pipes f are of dlﬁ‘erent

‘sizes, and are placed parallel to and in con-

tact W1th each other, as may be seen in Fig. 2,
~ to form the walls of the shell or eylinder, Whleh
~ are provided with inner chambers or buckets,

- | 50 f" for lifting the contents of the cylinder when
~ “the latter 18 revolved. The interior of these | -

' buckets 1s prowded wwh a lmmg, I, consmt

I8
I ments by means of a diaphragm or partition,

face,which rests upon the convex face of block
K, and a serew or screws, L, which are used
_. to elevate or depress the rem end of the ma-

and faupportnw the case J; ‘which covers the

| a pendent scraper, 4, which removes any par-

| ticles that may adhere to the W alls of the
]ine z, Fig. 2; Fig. 2, a cross- Seetlon on line |

|-

'plpe, g, which passes through heads c.
are provided with 100]1*]’1111:5 and serve as rods
{ to bind or clamp the heads ¢ and pipes f to-

gether, and also to heat any substance eon-
‘tained W1th1 n the buckets.

_posite sides of the diaphragm and cylinder.
{ From the inner end of the dmp]n agm and. -
‘guide-plates extend pipes 7, which conneet
chamber d with valve O.

S 40 _]onrmls b, which rest upon journal-boxes D |
- and E, aud suspend the cylinder within the |
The heads ¢ are prowded with

volves.
per chamber, P, and exit-pipe N into the lower

ing of plates Jo1ned ton*ethm ab ﬂwu edn*es 8O '

'that one or more can be removed when de-
‘sired. The object of these plates is to prevent 3 5 '-

corn-meal, waste from starch or nlucose or

similar snbstmmes adhering to the. pipe and .
‘being scorched, and to plevent fine p._futlcles_ .

'f1 om sifting between the pipes. s
 Located in-every chamber or bucket f ]S a 60
These

To each of these
pipes g 18 mttached by means of loose 5t1mps

buckets. If desired, the scrapers may he re-
moved When any Substanee wlnch W ]H net ‘ul .
hel e to the walls is benw dried. -

Chamber ¢ is divi ded into. Lwo eompfut ”

4, and has curved plates k, ar mmveﬂ npon 01}-'

_ " This valve is pro-
vided with an inner part or plug, m, which re-

“volves with the eylinder, and an outer paxt or 80:'

case, o, which is attached to the rear side of -
the back end of case.J. The inner part or

o | plug is provided with perforations at its front -
‘C C are frames whlch uppmt the Journal -

end, into which pipes ! are screwed and com-
.mumcate with the interior, which is divided 85
into two compa,rtments by 2 longitudinal par- -

| ._tltlon, /', placed obliquely to the inner ends -
| of pipes Z as shown in Fig. 3.
part m revolves in case o0, and is provided with

'l‘he rear end of -

ports n, throuo*h Whlch steam enters and wa- 90
ter escapes. - o | o
Case o 18 provlded 'Wlth G]l‘lmb(}lﬁ P 1} imd
semicircular depressions, in which plug m re-
Steam-inlet pipe M opensinto theup-

95

‘one, p’. The plug m, as it revolves in parte,
| presents the ports » to the steam inlet and

exit pipes alternately, so that steam can enter |

one of the compartments made by diaphragm
~m/; and pass through pipe 7 to chamber d, and

10¢

-1311@ water of condens&tmn pass from 011m111ber," -
_.d through the second pipe( te the exit-pipe.

‘The pipes Mand N are respectlvely attached =~
to the upper smd 10W61 sule of case o, md are




'Q |

. outwardly in opposite directions to steam-
. generator pipe M’ and feed-water-heater pipe

IO

N’. The pipesare seated looselyin the groove,
so that when the rear end of the drier is ele-
vated by means of the screw they will adjust
themselves to the changed angle. To facili-
tatethis movement, couplings m* #* are used to
connect pipes M and N to pipes M’ N'.

- Journal-box If is made in the form of a cyl-
mnder, closed at once end by means of a head, «,
to which are attached a conveyer-trough, o,

- and journal-box G’ for shaft I. The upper

15

20

25

side of box If i1s cut away at z, to permit grain
being supplied to the conveyer. On the side

of the box is an opening, w, (shown in dotted |

lines, Fig. 1,) in which the air-exhaust pipe
w', Fig. b, is inserted. ' | -
Attached to the front bead, «, is a gear, 7,
(shownin section, I'ig. 1, ) meshing with pinion
z, which revolves the cylinder when motion is
imparted to itsshaft H. Thisshaft isprovided
with a pulley, R, which communicates motion
to asimilar pulley, R', on conveyer - shaft I by

means of a belt, 8. Upon the inner end of

shaft I isa worm, Q, which feedsthe substance

30

~the . casing and cylindenr.
and to the rear of the cylinder is an opening,

to be dried from the trough to the cylinder.
Case J is provided atits front end with open-
ings ¢, which may have registers placed there-
in for regulating the admission of air between
In the bottom B

"4 for the dried grain to escape to a suitable

35

- ported by a spring, {, which will allow the

40

vessel. T'o prevent the heated air from pass-
ing through this opening, a valve, O, sup-

valve to fall when a certain quantity of grain
rests upon the latter, is placed in the opening
7. T'o guide the grain to this opening a cone,

"~ P, is attached to part m and projects into the

cylinder. The surface of the cone may be

" corrugated from the apex tothe base at points

_4_5
50
55

60

to correspond with the buckets, so that the

to guide it out of the eylinder. L
The operation is as follows: The machine is
tilted to any desired angle by raising or low-

ering serew L, which elevates or lowers the

rear end of the machine. The front end of

- the Ilatter adjusts itself to the variant an-
gles by means of the concave surfice of cross- |

piece A’, which moves over the convex face of
block K. Power is applied to shaft H, which
sets cylinder F and conveyer Q to revolving.
The substance to be dried is then placed in
trough v, from which it is passed by the re-
volving conveyer Q to the revolving cylinder.
It falls into the lower buckets and gradually
makes 1ts way toward the rear end of the cyl-

- inder. 'The cylinder,when revolving, elevates

- into the buckets which were formerly the up- |

the lower buckets, from which the grain falls

per buckets. The grain near the rear end of
the upper buckets strikes upon cone P and
falls into the chamber at the rear of the cyl-

- inder and passes through opening #» when

‘bent downwardly and under the case J to the !
groove in block K, from which they extend

‘grain falling from the latter will have a groove |

o

{

|

I-
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sufficient quantity has been deposited upon
valve s to overcome the pressure of spring .
The pipes f are heated by steam admitted to

chambers d d' through pipes I, valve O, and

supply-pipe M. The water of condensation
accumulates between partition j and curved
plates K, and enters one of the pipes ! when
that part of jthe revolving cylinder to which
1t 18 attached has reached the point e in its
upward movement, and passes into the lower
division of part m and out into chamber »’ to
exit-pipe N . At the same time that the steam
18 supplied to the pipe air is drawn through
openings ¢ over the heated pipes, and through
the cylinder to the exhaust-pipe opening w.

70

75

30

The heated air enters the rear end of the cyl- '

inder, so that it will reach the grain which is
dried most, and is drawn to the front end,
where the grain enters. By giving the air
this passage it mingles with the falling grain

and conveys the moisture in the opposite di-

rection to that in which the grain is moving,

and prevents vapor from accumulating in the
cylinder. o "

I am aware that cylindérs have been made
of coils of pipes with the coils touching each

90 ,

other and in contact with the casing, but am

not aware that an air-space communicating
with the outer air and the interior of the cyl-

inder has ever been formed.between the cyl-
inder and casing for the purpose of heating

the air by means of the steam-pipes forming
the shell of the cylinder. |

95 -

100

I am aware that the shells of cylinders have

‘been made of straight lengths of pipes laid

parallel to axid in contact with each other, that
cylinders have been provided with means for
changing the angle of their inclination, that

108 -

pipes for supplying steam and removing water

from the cylinder have been used, that hot air
has been drawn through the cylinder to aid

‘the drying, and that -conveyers, cones, and

belts have been used to move the
these 1 do not claim; but
What I do claim is— -
1. In a grain-drier, the combination, with a
drying-cylinder having hollow walls, heated
substantially as described, and open at both
ends, of a jacket inclosing said cylinder, an

grain, and

air-chamber between the jacket and the eylin-
| der, and communicating with the outer air

and with the interior of the c¢ylinder, and a

| device for drawing the air from the cylinder,

substantially as described. -
2. In a grain-drier, a cylinder the shell of

which is composed. of lengths of pipes in con-
tact with each other, and having buckets.

formed of pipes in contact with each other
and with the pipes which form the shell, sub-
stantially as described. -

' 3.-In a drier, a cylinder having hollow
heads, pipes forming the shell of its ¢ylinder,
and also pipes forming its buckets, and con-

necting the interior of the heads, and pipes g,

provided with nut-locks for holding the heads

I1O

115

120

125

130

and shell together, for the purpose set forth, . .
4. Ina grain-drier, the combination, with a
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base ha,v:mn' screw r T and cross-piece A" 'pro—

vided W1Lh a concave face, of a block, K hav-
ing a convex face, upon which the conezwe face

D _of cross—plece A’ rests, for the purposeset forth.

5. The combination \Vltlmt,ylmd(,r add,ptetl"
to be 11101111ed and ha,vmn* buckets for elevat-
ing and Spllll]]““ the grain, of a cone placed at

L -the rear central 1)&1"13 of the cylinder, and hav-

~a casing,

- substfmtmlly as deserlbed

Ing itsapex 1:)1‘03 ecbmn* therefrom
pose set forth, . |
6. The comblmtw:n W1th Q- b%se A, having
J, cross-plece A/, and serew 1, of
“ block. K, hawmn agrooveuponone of its mdeg |
- and pipes M N, attached to casing J and rest-

1Ing in the groove m bloch K, aub&.mntm]] y as
-descrlbed -

7. The valve O conmstmﬂ' of case o and
plug m, in (,ombmmtlon with p]pos M, N’, zm_d

for the pur-.

] .

8 The v&lve O in combl nn‘rmn w i fh ch "L]‘ﬂb(}]‘

20-

d, having dlaphraﬂm J fmd 1)1pes [, for the

purpnse 5017 forth.-

9. Thevalve O, 111 combm 'Ltmn Wn‘rh chambef_ .

cZ havmﬂ dmphr igms j and carved

plcttes k,
Stlbstant1allv as: deserlbed

- 10. A eylinder having ch.-_z,ml)érs d d" 13110 |
| former prowded with mrtltlons 4, and a shell

composed of pipe laid parallel to cach other

and eonnectmﬂ the he%ds for the purpose set.
| forth. |

11, The lining h, in COIIlblH‘LtlDD Wlth plpes

f, for the purpose set forth.

12. The !:le;l){}l& ¢, in cmubnmbmu W]Lh plpes

f] and bﬂ(;lx L,t&. J7 511b.~_-,tmml]y as deseribed.

LUTHDR V. M OULTON

\Vltnesses- |
| CDENNIS 1. Roum’s
JET EMI AT LYNC‘H
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