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IMPROVEMENT IN GRAIN-DRIERS. 
Specification forming part of Letters Patent No. 209,589, dated Nowember 5, 1878; application filed 

? ~ April 30, 1878. ^ ~ 

1o all ?ph0?}} ?t? ?mad?y c0??¢¢?'?a ~ 
Be it knoWn that We, MARSHALL P. SMITH 

and WTLLIAM W. WOOLFORD, of Baltimore, 
Maryland, hawe imwented an Improwed Grain 
IDrier, of which the folleWing is a Specifica 
tion : ~ 
This invention relateS to improvements in 

drierS for grain, Coffee, rice, &c.; and itS Spe 
cial featureS are great Simplicity in construc 
tion and Operation, portability, Superior quality 
of product, economy in first cost and in re 
pairS, great capacity in proportion to first cOSt, 
and abSolute Security against fire. '' 
* This inWention consistS in certain improwe 
mentS in the c0nStruction and arrangement of 
the liningS, exhaust-flueS, air-paSSageS, and 
blaSt- pipes of a drying-chamber, as Will be 
hereinafter fully (leScribed and Specifically 

| claimed. 
This apparatus is to be placed in a Store 

houSe or other Suitable building, and is to be 
prowided With an elewator or other means for 
diScharging grain into the top and conveying 
it aWay at the bottom. 

It is intended that the grain Shall be kept 
in 60mstant motion, floWing through the cham 
ber quite rapidly, and being Seweral times re 
turned to the top thereof until the desired 
(legree 0f dryneSS is attained. The air being 
heated by Steam radiation, itS temperature is 
under perfect c0Introl, and can newer be S0 
high aS to injure the grain; and being pure 

" and free from all gaSe$ 0r "foul 0dorS, n0 trace 
of itS action can be detected upon the grain 
other than itS noticeable SWeetmeSS, freshneSS, 
and rem0wated appearance. ItS milling quali 
tieS are not impaired, and if planted it Will 
gr0W. It is not **kiln-dried? in any SeInSe. 

It is Well knoWn to ewery one engaged in 
drying grain that a degree of heat Which is 
harmleSS When applied to Indian c0rm is ut 
ferly destructive to Wheat. It is alS0 true, 
but not S0 generally underst00d, that grains 
of different degrees of dampneSS require dif* · 
ferent; temperatures in drying to attain the 
best reSultS. By the method adopted by uS 
this temperature is raised or loWered in a m0 
ment by the mere turning of a walwe. Once 
fixed, it remainS uniform aS | long aS may be 
desired. Wheat may be dried by exhaust 

steam at fio cost for fuel. When dry it may 
be c00led in the Same chamber by Simply 
"opening a walwe and diwerting the Steam from 
the heater. ImaSImuch * aS the heat can newer 
reach the point of combustion, there is an ab 
Solute immunity from danger of fire, and the 
rate of inSurance is not increaSed by itSuSe. 
There being no Shelves or flues to obstruct 
the descent of the grain, it cannot become 
fouled or clogged, and it is peculiarly fitted 
for the drying of Sumken grain, coffees, &c.' 

Im dewising this drier Special attention haS 
| been given to its use in Small inland elevators 
and Warehouses where but a, moderate amount 
of damp graih is received at a time, and where ? 
the question of first cost is an Owershadowing 
one. It can be Set up in the place of an on'- 
dinary grain-bin and be Worked by the Same 
carrierS and eleWat0rS. It can be remowed 
from place to place, erected in a few hours as 
easily aS a) thraShing-imachine, and run by un 
Skilled labor. It is compact, complete, , and 
ready for uSe, needing only to attach the 
power. We prefer to construct the chamber 
of wood, it being all that is required; but 
other materials may be used instead. 

· In the draWingS, Figure I is a' perSpective 
wiew, certain partS being cut away to show 
the interior construction. IR'ig. II is a werti 
cal longitudinal · Section through the line a b, 
IF'ig. IW. H'ig. IIf is a, vertical cross-Section . 
through the line c d, R'ig. IW. IR'ig. IW is a 
horizontal longitudinal Section through the 
line 6 7; R'ig. II, IR'ig. W is a horizontal lon 
gitudinal Section through the line it l, F'ig. II, 
Sh0Wimg t0p wieW of hopperS, partly cut aWay 
to show walves and rack mowement for diS 
charging grain. IR'ig. WI is a horizontal lon 
gitudinal Section through the line |¢ h, R'ig. II, 
showing the connection of the wertical blast 
pipes to the transwerSe main conduit for hot 
air. FigS. WII and WIII are horizontal longi 
tudinal SectionS through the line 6 7 Fig. II, 
shoWing other modeS of applying the perfo 
rated'metal. ~ ~ 

. In all the draWingS, A repreSentS the body 
or casing 0f the drier, Which preferably iS 
rectangular in form, and 0f dimenSionS Wary 
ing acc0rding t0 capacity required. . ThiS caS• 
ing We prefer to make in fiWe Sections, in 0rder 
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that it may be portable. In this form it is 
composed, first, of a base or lower part, A', 
Solidly framed together, resting on the floor, 
reaching aS high as the dotted line k; t, R'ig. 
II, and containing the hopperS L and the rack 
mechanism IL/ IL''; and, Secondly, of the four 
SideS A. B, resting upon the base, each of Which 
SideS iSSeparately framed, and Secured in place 
by boltS entering into the four cormer-poStS 

. B". These bolts being remowed, the whole 
machine can be readily taken apart. The in 
terior of the upper chamber tlhus formed is 
lined with perforated slheet metal, which We 
prefer to use of am angular or V-Shaped cor 
rugated form, laid on wertically, aS ShoWn in 
F'igS. II, III, and IW; or the corrugations may 
be rounded' or U-shaped, as in IR'ig. WII; or 
_the caSing may be **furred off” and the metal 
laid on fiat, as in IR'ig. VIII, aind the corruga 
tionS may also lie horizontally or inclined. 
The Spaces behind these corrugationS form 
conduitS for the escape of the moist Waste air, 
Which paSSes off through holes bored in the 

| caSing; or the SeamS Of Said caSing may be left 
Open for the Same purpose, as shown in IR'ig. 
I. The metal lining is closed and protected 
below by the Scantling B and abowe by the 
1beveled Scantling B°, which also serve to 
Strengthen the casing. The perforated metal 
liming therefore cowers the interior of the cas 
ing between these two scantling, B and B°. 

Instead of the perforated metal lining and 
the outer caSing above described, the sides of 
this part of the chamber, and also of the cen 
tral exhaust-flue, ID, next beloW described, may 

* be constructed of **lou wered? frames, similar 
to ordinary Window-Shutters, the Slats thereof 
being Sufficiently close together to prevent the 
grain from escaping through. 

In the center of the drier is an exhaust-flue, 
ID, IFigS. III and IV, also covered with perfo 
1rated Sheet metal, laid on in Similar manner 
to the SideS. The drawingS show only the wer 
tical V- Shaped corrugated form; but the U 
form, or the flat Sheets on ** furring,” as abowe 
deScribed, may be used instead. The bottom 
of this exhaust-flue may be closed or left open. 
The grain cannot rise into it. The top is 
cloSed by a beveled cover, ID', 'Fig. III, and 
Out of it rise a number of Waste-air escape 
pipeS, J J, extending Some distance above the 
tOp of the drier. This central exhaust-flue 
Should be about the Same height as the perfo 
rated lining of the sides. 
In the Space thuS formed betWeen the cen 

tral exhaust-flue and the Sidles of the drier a, 
Series of perforated metal wertical hot-blast 
pipeS, E, are placed at Suitable · distances 
apart. These pipeS may be open or closed at 
their loWer ends, and their upper ends com 
mmunicate With the main conduit-pipe JK, JFig. 
WI. ThiSCOnduit.JKWegenerally make of wood, 
and rectangular in Section. It should enter' 
the chamber at one end, and then, dividing 
into tWo pipes, k'R', as ShoWn, Fig.WI, pass 
acrOSS each Side of the chamber' ower the roWS 
of wertical blaSt-pipeSE IE, which connect with 

and Open into these conduitS, and be joined 
together at the farther end", of the chamber', 
thuS forming a continuous pipe in the form of 
an ellipSe or loop. The Size of this conduit 
decreaSeS in area in proportion aS the number 
of pipeS Supplied by it diminishes, being larg 
est where it first enters the chamber and 
Smallest at the farther end, Where the tWo pipeS RG/ K''' are.joined together. 
This form of construction cauSeS an equal 

quantity of hot-air to be delivered to each blast-pipe. 
D IL is a Series of hopperS, With rotary 

walweSIL', on one side of the outer rim of Which 
are c0g-teeth, which mesh into a rack, L°, 
Which is operated by a lewer or itS equivalent. 
AS the grain falls from these hopperS it is re 
ceived by the large hopper J/* and carried t0 
.the front of the drier, whence an elewator con 
WeyS it to the top of the drier again. This ar 
rangement causes the grain to descend With 
greath regularity ower the whole chamber. 
In operation this drier is filled to the top 

with grain, and the fan and elevator are Set 
in motion. The hot blast, entering the cham 
ber through the main conduitS, is distributefl 
throughout the maSS of mowing grain by the 
perforated pipes IE E, and, after being loaded 
With the moisture thereof, escapeS partly 
through the perforated lining of the chamber 
and partly through the perforated cowering of 
the central exhaust-flue. The grain, being all 
the While kept in rapid motion, iS Soom. dried 
to the required degree. The Steam is then 
Shut off from the heater, and, aS the fan. moW 
deliwers cold air through the Same pipeS, the 
grain is rapidly cooled. The drier is · nOW 
emptied and the Operation repeated. 
We claim as our invention 
1. A drying-chamber hawing an interior lin 

img of perforated and corrugated Sheet metal, 
the SpaceS behind the Said corrugationS, in 
combination with openings in the WallS Of the 
chamber, forming conduitS for the eScape of 
the moist Waste air, Substantially aS Set forth. 

2. The central exhaust-flue, ID, covered with. 
perforated and corrugated Sheet metal, the 
Spaces behind the Said corrugationS, in com 
bination with openings in the Walls of the 
chamber, forming conduitS for the eScape of 
the moist waste air, Substantially aS Set forth. 

8. A drying-chamber hawing an interior lin 
ing of perforated metal, in combination Witln 
One or more central exhaust - flueS cOwered With perforated metal, operating Substantially 
aS Set forth. 

4. The main conduit JK, in combination with 
the Series of wertical blast-pipeS B IE and the 
drying-chamber lined With perforated metal, 
Substantially aS Set forth. ~ 
Witness our hands this 11th day of April; 

1878. 
MARSHALT. P. SMITE. 
W. 'W', , 'WOOLEORD. 

WitneSSeS: ~ 

IEMLT. JoHN, 
ByIRNST SCHMEtSSEY. 

  


