


T HE application of a few fundam ental principles 
of drying would result in making more marke t

able a considerable portion of th e crude-drug ma
terials that are gathered. 

Success in drying depends chiefly lIpon the careful 
control of temperature and the flow of air. 

In this hulletin two driers are described and the 
method of construction presented in de tail. EiU,er 
may be constructed by anyone familiar WiUl tile use 
of carpenter's (001s from material which is e"ery~ 
where available. The manner of drying is described 
and also the subsequent storage of the dried materi al. 
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D HYING rs AN BfPORTANT PROCESS in the production 
of crude vegetable drugs for the market, and material that 

has been carefully gathered and harvested cnn be made unmarket· 
"ble by improper methods of drying or curing. After the material 
is gnthered, even Sl JjtUe cnI'e in drying wHl more tbnn repny the 
("oli.ctor for tbe work and expense inmlved. It must be understood, 
however, that }Joor material already in a moldy, ptutly decayed, or 
otherwise unsatisfactory condition can not be made into 3 good 
product by any amount of care in drying. 

The appearance of crude drugs is often .. criterion of their market 
\·alue; therefore the ca'·eful producer will so control the drying 
(Jpera.tions as to produce the hest-appearing drug at the minimum 
expense. 

PRINCIPLES OF DRYING. 

The object of drying is tl> remove sufficient moisture from the 
product t<> insure good keeping qualities. The removal of moisture 
from green drug plants prevents molding, tbe . ction of enzyms, and 
cheuric.] or otber changes which are brought about by tbe presence 
of excess moisture. To obtain satisfact<>ry results in dl-yIDg Stlcb 
plants, provision must be made (1) for the continnous flow of air 
at a suitable rate througb tbe drying materi.l und (2) for the control 
-of tern perature. 

AIR FLOW. 

Afoistut ... t<> be removed from tbe plant tissues of green drug mll
teri.l must be converted int<> water vapor, which in turn must be 
taken up by the n.ir. When in free circulation the air rarely ever 
becomes entirely saturated with water vapor and is practically 
always capable of absorbing more. If, however, the air is not in free 
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circulation for any reason, it eventually becomes saturated with 
moisture find will not take up IIDy mOl..,. To obtain proper drying. 
therefore, it is necessary to keep the nil" in motion, constn,nUy bring
ing fresh ,'olumes of air into contRct with the material being dried . 
If, howelrer, the ail' is kept in motion , fl'esh yo]umes ure constantly 
hrought into contact with the drying material, nod evaporation from 
the malerial is not I'etnrded but hastened. 

During (he drying process the material m il)' become infected with 
mo1ds, may change color, and may otherwise ueteriorute, but it will 
eventua.Uy become thoroughly dry: that. is, it will rench f\ condition 
in which moisture in the- tissues is no longer converted into water 
vapor and taken up by the "i!'. 

Carelulattention to the rate of ail' flow is important, particularly 
at the beginning of (he drying operation. The moisture contu..ined 
in the interior tissues of the drug reaches the sUl'fnce relatively 
slowly. Therefore, if the sUJ'face moisture js remoyed more rapidly 
than it can be replaced by inter'jor moi sture the outer loyel's of cells 
will tend to dry out Ilnd become hard whil" the interi or is still 
moist. This condition is likely to occur when large volumes of ttir 
are circulated, and especially if the air is circulnteu while warm . 
The hardening of the outer portion of the drug js wldes il'sble, espe
cially with root drugs, since deterioration is likely to tnke place soon 
a fte!' the material is removed from the drier, because of the interior 
moisture. 

TEMPERATURE. 

At any specified temperature u given yoltlme of air can hold 
only a definite quantity of water vapor. The raising or lowering 
of the tempel'ature incr-eases o r' decreases the amount of moisture 
that this volume of air can hold. In the drier ill ustrated in 
figure 6 each compu,iment contalns approximately 200 cubic feet 
of air. Under ordinary atmospheric pressure the ail' in a single 
compartment at 32° F. can hold slightly Jess than I olmce of water 
vapor; at ;0',3.54 ounces; at 100°, 8.9 OIlDceS; at 150°, slightly over 
2 pounds ; at 200°, almost 6 pounds; and at 212°, 'it pounds. 

Since the air always contains some moisture, it must Dot be in
ferred tbat 200 cubic feet of air will at any given temperature ab
sorb tbe maxin:rum quantity of water vapor which it can contain 
at this temperature. For example, 200 cubic feet of air at 100° F. 
may already contain 2.5 ounces of water vapor, and since this volume 
of air can only hold 8.9 ounces when entirely saturated the difference 
between 8.9 ounces and 2.5 ounces, or 6.4 ounces, is the quantity of 
addit,jonnl water vapor which 200 cuoic feet enn absorb. Fnrther
more, the oil' passed through a drier is never allowed to become 

. saturated, even as it approaches the outlet, for if it does become 
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saturated with water vapor it deposits some of its moisture on 
reaching a lower temperature than the one at w'hich it became satu
rated. In that case tbe coutents of the upper trnys in the drier would 
become wet with external moisture and would not dry out satisfac
torily until the lower trays had become dry. 

After absorbi1'!; the first, 60 per cent of its moisture-bolding Ca
pncity ti,e air takes up moisture very slowly to the point of satura
tion. It is ad,~isable to provide such a flow o f nil' thl'oug-h the drier 
as will contain approximately GO pt!1' cent of its moisture-carrying 
rapacity as it leaves the outlet. Lat.er on, as the drug becomes more 
and more dry, tbe air will absorb less and less additional water 
\-lJPOJ', and nt the e11d or the dryjDp' operation 1\'jlJ contain DO mois
ture evaporated from the drug. The material is then dry. 

For the proper drying of crude drugs the upper range of tem
perature yaries with the product to he dried, but it should never 
csceed 1700 F ., the temperature at ..,.hich 200 cubic feet of ail' can 
hold 3.22 pounds of water vapor. This temperature sholl.ld not 
be reached, however, until the drug is nearly dry; in fact , better 
results al'e usually obtained by ma.intaining n temperature not over 
1200 F., which should be reached only after the drng has dried for 
some time. Too high u temperature nt the beginning brings about 
the same condition as the circulation of too great a volume of air, 
namel~', the hardening of the surface tissues, with a retarding and 
ultimate stopping of emporation of the interior moisture. 

Control of tbe temperature a.nd regulation of the air flow are the 
two main principles of drying. The most efficient method is to com
bine the two and force hea.ted air over tbe material at such a rate 
that it will remove the moisture from the surface just as rapidly as 
it comes rrom tbe interior of the material being dried. To determine 
this point is u matter largely of e>;perience and practice. To pass 
beyond it CRUses the moisture to be rapidly extracted from the out
side tissues of tbe drug, so that they become hard and thus retard 
or often completely stop tbe empora.tion of tbe interior moisture. 
In addition, ihe heat whicb should be used to assist in vaporizing 
tbe moisture is lost, with. consequ.rut increase in tbe cost of drying. 

Fresh crude drugs should be dried only at such a rate tbat the loss 
of moisture is constant and relatively slow. It is better to dry tbem 
over a long period of time at (L slow rate of evaporation ~f the inte.rior 
moisture than to dry them over u short period with a resulting 
product whicb is easily subject to deterioration or whicb is "off" in 
color. The increased price for the article of higbe,· quality will more 
than compensate for the additional expense.invol ved in the slower 
drying. 

Control of the drying operation is determined only by the nature 
of the material to be dried and the desired appearance of the finished 
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product. It may be generally stated, however, that leaf and herh 
drugs should be dried at moderate temperatures and root drugs at 
somewhat higher temperatures, the degree of beat to he used depend
ing upon the condition of the green material. Flowers require low 
temperatures, whereas harks can often be uried at relatively high 
temperntures. Drugs in which tbe value depends on aromatie prin
ciples th.t are ensi ly mlntilized must be dried at a low temperature. 

Pw. 1.-Burd?Ck roots bt-Ing dried in the sun. 

in order that the vola· 
tile principle may not 
be lost through evap
oration. 

METHODS OF 
DRYING. 

Crude drugs can be 
dried either in the air 
or by means of artifi
cial heat. When dried 
in the air, either Slln

drying or shade-dry. 
ing is employed, de
pending upon the 
type of material and 
the 8 ppearance de
sired for the finished 
product. The term 

U sun -drying" is self
explanatory. This 
method can be em
ployed only witb 
drugs in which the 
quality or "ppearance 

is not uruon-orably affected by tbe action of dU·ect sunlight. It is 
the least expensive, of course, of any method. Figure 1 shows • 
quantity of burdock roots being dried in the sun. The roots are 
split und then spread on trays to facilitate handling night and morn
ing or on rainy days. Dried in tlllS maIller burdock root is in first
class marketable condition. The pei'iod of drying of the burdock 
shown in lhe illustration extended over several days, and as no rains 
occurred during U,at tUne the trays were left in the sun continuously 
from .. ".ly morning until just before '!_undown, being moved about as 
required to face the SUD. 

In shade-drying the direct effect of the sun's rays is eliminated. 
-. Shade is used 'to protect the ma.terial from tbe ac~ion of direct sun-
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light, whicb destroys the natural color of the drug. Certain aro
matic drugs. suc.h as snge, peppermint, and wormwood, are perhaps 
iJetter in quality and appearunce if dried in Ule shade without the 
use of artificial he3t, unless tbe heut is carefully controlled and kept 
relat ively low. Figure 2 shows u quantity of wormwood herb 
l!eing 'dried in the shade. The fresh herb wns spread in thin layers 
on w"ires strung across the driveway of n double corncrib. The sun's 
rays were shut off b"v the roof of the corncrib and the slat construe
ti~n allowed" free ~ircuJution of air. After sevel'1l1 days the herb 
\nlS completely dry 
find bad " ple"iing 
£ilw'r-green nntural 
colO)·. The expellse 
of drying was very 
slight. 

A.1I things consid
ered, drying by 
meuns of artificial 
beat is probably the 
In 0 s t su.tisfnctonT 

method. and SOlRe ~f 
the most practical 
ways of doing it are 
described in this bul
letin. A. c areful 
workmn_lI can safely 
use ,,,tilleia l hent to 
dry eyen tbe most 
delicate aromatic 
drugs. Where large 
quuntities are to be 
dried in a relatively 
short period of tinoe 
artiilcial he a t be Flc. ~.-Wormwoed herb bel.ug dried 10 the shade. 

comes. necessity. If, however, ouly small quantities are to be dried 
air-drying is the cheapest and perhaps tbe most practicable method, 
but some arrangement sbould be provided whereby artiilciaJ heat 
may be employed during long rainy periods or when other conditions 
are not favorable for air-drying. 

DRYING E QUIPMENT. 

The ~uipment necessary for the pI'oper and successful drying of 
crude drugs depends upon the nature of the drug to be dried, the 
weather conditions during the period of drying, and the qua.ntlty of 
materi.l to be handled. 
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Crude drugs fuU naturally lntu one of the following classes: 
Leaves. herbs, roots, rhizomes. barks, fruits. and flowers. Leaf 
d l'uf.'S consist either of the whole leaf 01' the leaf and Il small por~ 
tion of the upper end of the stalk. Hel'bs ('onsist of the portion of 
the plant auove l!:rou lld Ilnd may contain flowers or fruits. Root 
drugs consist of the root of the plant, eHhel' whole or ~ f\"ith the bark 
1 '('mon~~L Rhi zomes arc the underground stems, which fire sontetimes 
imprope l'1 y ca Ut."d "oots. Darks ('onsist of the bark either of the 
nCl'ilil part of the plilnt Ol' of the root. The _latter fl rc designated as 
ruot bllrks to differentiate them from other barks. Fruit drugs con
sist of O)e whole fruits, whereas $eed thugs arc onlv the seed of th~ 
f ruit Flower urugs {'onsist either of the whole fl ower or of ce1'
tllln pOl'tions of the flowe r. 

The j>rouul"t'1' uf crude drugs, whether he is a collector or grower, 
must. take into account aU these classes of drugs, since in all prob
ubi lity he will dry some of each class. Bec~luse of this I'IlJlge of 
materials and the v.uiutioD in weather conditions o\"el" the long 
period of time ill whjch these \'urious drug.-. mature, it is best to 
provide a dryi ng appllmtus in wnich artificial heat ca n be emp10yed 
when necessary. 

It is llss llllled that the material to be dried tomes to the drying 
housr in pl'opm' condition ; that is. free from foreign matter, such 
11S dirt, stones, Imd sticks, llnd tbat after drying it can be put into 
sh:lpe f01" shlpment with yel'y little extra 'Work, such as cleaning or 
sorting. Some drugs must be sorted or graded, and this cun be done 
either before or after drying, depending upon the choice of the 
producer. 

:Mu.terial to be air-dried in the SUll , can be spl'end on truys. boal'c1s, 
sheets of burillp, papers, or any other sllitable 1llld convenient ma
teria]. If the lots to be dried are not large, they CllJl be spread on 
the southern roof of " low building, from which they Can easily be 
remo \~ed ut night 0 [' in the e \'ent of rain. 

T<"oJ' air-drying ill the haJe, SOUle arrangement sbould be pro\-idoc! 
whereby the mllt.erial en u be left lUltil dry. TillS CRn be effected in 
two ways: The material can be spread out on some sort of cOD\'enient 
tray or it can be hung on wires or strings, tbe method depending 
UpOIl lhe nature of the l,rod ucts to be dried. When the whole herb 
is to be dried it hus been found very oon venient to hrulg it on wire 
stretched in IIJl attic 01" in a building where there is a good cmula· 
tiOll of air. In the euse of belladonna, which waS dried in the ex· 
periments of the writer before the le~ ves were removed, the herb 
was hung by catching the wire at the union of the lowest leaf and 
the stalk. It was found that e:leh linear foot of wire accommodated 
·il poUnds of green herb and tha.£ it was possible t~ string the wires 
1 foot apart, h''''l!J;( each tier of wires 2 feet from the next tier 
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below, which arrangement allowed for plenty of nir und also econo
mized all the space. Rowever. it is a better plM to use trays. These 
('nn be supported in any convenient manner and caD be used for any 
drug. They are convenient to hundle, are ensily stncked awny when 
not in use, and if propel"iy constructed wiU last for yellrs. The COD

struction of trays is described Inter. 
It ls not advisable to construct a drying house for air-drying .llone, 

but rather to make one in which artificilll hent can be supplied when
ever necessary. The drying house shown in Hgu re 6 can be used in 
this manner. The drying house iUusLratecl ill figure 3 was con~ 
st!"ueted for air-dry
ing only. The nu
merous openings in 
this huilding allow 
for plenty of nir cir
cul.tion, but. tbey 
also admit so much 
light thut the drug 
loses its color by the 
time it is dry. A 
much better nppellr
ing drug could be 
obtained by making 
the openings narrow 
and fitting the m FIG. B.-A drying bouse conatructed tor alr-d.rrlng only. 
witb doors so th.t li!!ht could be shut out but .ir admitted. The slat 
ventilators in the pe~k of the building are of prime impoltance, for 
they furnish a means of allowing air circulation even when the win
dows are closed. 

DRYING WITH ARTIFICIAL HEAT. 

There are numerous drying devices on the market wllicb are avail
able to the producer of crude drugs. Nearly aU these, however, n.re 
intended primatily fo]" drying fruits 0'· vegetables or are designed 
to fit into large-scale factory operations. Anyone of the fruit or 
vegetable driers could probably be utilized for drying crude drugs
If one of these driers is .,·.Uable and cun be made to operate satis
factorily, the producer's drying problem is greatly simplified. Tbe 
usual type of cook-stove drier bas too small a capacity to be of any 
great use in drying large quantities of crude drugs. Soeh a drier 
could be used to advantage for smaU lots, especially of roots or seeds. 
Large driers, such as those described in Farmers' Bulletin 984," Farm 
Md Rome Drying of Fruits und Vegetables," if they are available, 
Cl\n be used. The type of drier describe<l. ill, Ilulletin 984 under the, 
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heading "A prune tunnel evaporator" is very efficient ann can readily 
be adapted to the drying of crude drugs. Likewise, tobacco-drying 
barns and other similar structures can be remodeled with little effort 
into efficient driers for (lrugs. If, however, a drying npp,uatus is to 

.....__ 

p 
0 

Q:-:~~ 
PIG. 4.- Plan or u small ~tove drier In JJerspect11"e. with one 

side removed to sbow the arrangemlmt ot the stove and 
trays. 

be constnlcted espe
cially for the pur
pose of drying ·crude 
drugs, one of the 
following types is 
rocOlnrnended. 

SMALL STOVE. 
DRIER. 

A drier of the 
stove type can he 
constructed at home 
at ,"ery UWe cost, 
and -if the work is 
carefully dOlle tne 
drier will last for 
many years. A 
s ket c h of such a 
drier is gi '"en in fig
ure 4. This drier is 
designed primarily 
to be heated by 
mea.ns of a.n oil 
stove. If .. stove is 
used which burns 
wood or coal, the de
sign is the same, but 
the dimensions are 
increased to meet 
the conditions. The 
drier is designed to 

accommodat. 15 trays, eacb 3 by 3 feet ; but more trays can 
easily he added if desired and if warranted by the available sup
ply of hented air. A framework of "2 by 4, material is made ill the 
form of aD ohlong box of such • size that the inside measure
ments will readily IIdmit .. tray 3 by 3 feet, allowing .. t least half an 
inch on every side of the tray for ease ill inserting and removing 
from the drier. TODglle-nnd-groove liimber is nailed on the outside 
as well as aD the ill.sicle of this 2 by 4, box frame ; that is, it is sheeted 

. up &n both the outside .u"d inside, tbus iorming an upright oblong 
box with open ends having .. ·dead-air space in thll walls. One side 
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of the upright box is closed with a tightly fitting door, which reach .. 
from just below the bottom of the lowest tray to just abo"e the top 
of (he uppermost tray. 'nus door cu n be constructed to swing on 
hingos or it can be remoyed entirely wbenever it is desired to insert 
or remove trays from the drier. The top of (he box is closed by 
means of tongue-nnd-grOOl'e lumber, and in it are arranged sm&11 
hinged doors which lire operated us ventih,(ors. This top does not 
(·ontain " dead·air Spot"'. At the bottom of the drier, on two opposite 
sides, sliding doors are so arranged ns t.o control the inlet of tlir. 
The inside of the drier is covered ,,· ith tin up to the support of t he 
bottom of the first troy. Three inches nnder the first tray is II piece 
of sheet iron or tin~ arranged so that it comes over the top of the stove 
a.nd prevents the hot ail' of the stO 'f'e from coming directly into con
tact with the material in the lower tray. 

The trays are made of strips of lumber 2 inches wide and three· 
fourths of an inch tbick nailed together so as to form!)' framework 
~ by 3 feet, outside dimensions. To this framework wire netting 
of suitable mesh is fastened with s(aples and answers all purposes 
except for the drying of small seeds. Thin wooden strips are nailed 
around the framework over the netting, forming a protection which 
keeps the netting from te",ring loose and also supplying a meims by 
which the tray can easil y be slid into and out of the drier. The trays 
are supported on cleats of wood 1 inch thick, 2 inches wide, and 
slightly less than 3 feet in length, firnaly nailed to the sides of the 
drier. The drier is designed to be used within a room or shed wbere 
it is protected from the elements. 

By proper manipulation of the air inlet and of the ventilators 
• drier constructed as outlined will give exceBent ser vice at little 
expense. 

The total drying area of tllis type ot drier is approximately 132 
square feet, and it will accommodate 75 pounds of green leaf drug, 
such as belladonna or henb:l.Oe. The capacity of the drier when 
filled with roots, such as burdock or dandelion, is appro:>dmately 150 
pounds of green material. The length of the period of drying and 
the oil consumption will depend on the nature of the material to be 
dried, the temperature of the air, and the degree of heat from the 
stove. Experience will soon teach the attendant how to operate the 
stove and the vents in the drier so as to obtain the proper rate of 
drying at the minimum expense of time and fuel. 

LARGE-TYPE DRIER. 

For operators drying as much as several hlmdred pounds of green 
crude drugs a day a large commercial-sized drier must be provided. 
A vbry satisfactory type of drier, that will dry ·in approximately 
24 hours 750 pounds of leaf drug, such as belladonna or henbane, 
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or 1,;;00 pounds of root drug, suell as bm'dock or dandelion, is illus
trated in figure 5. This drjer is in operation at the present time, 
und is giring "cry s'ltisfattoJ'Y results, both ;15 to the :lppearnnce of 
the finished product and the co;t of tbe operation. 

A drying I,ouse (h.t will uccommodate npproximately 1,000 pounds 
of g-reen lea r drl1gs OJ' fI rOJ'respondingly larger weight of green 
roots is illustrated in pcrspccti,·c 1n figurc 6. This dry·jng house 
is 14 f('ej 6 inches in lengt.h. 11 feet wide, and 10 feet 2 inches 
in height to the' ('tn'es. The end walls of the hou~(' are COD

structecl of the usual 2 by 4 stuck sealecl 011 the outside with 
~-inth sh ip-hlp and on t_h~ inside with t-inch tongue.and-groove 
IIImbc,.. BUilding paper is nailed to tbe 9 by 4 incl, studs. both 

on the Qutsid£' and 
the inside, before 
putting on the board
ing. Tbe interior of 
the drier is cut into 
s ix compartments by 
partitions tIl at ex
tend from the floor 
to the line of the 
eu\·es. The partition 
thut extends lengtb, 
wise through the 
center or tbe build

FIG. 5.-Drying hou~ (.'(ln8trud~d tor !lotb nlr·dr:rlng lind ing i s constructed of 

urtlflclal heat. 2 by 4 inch studs, to 
whicb is nailed ~-inch tongne-l1nd-groovc hunber, making the 
total "idth of the partition 5t incbes. Tho partitions that extend 
crosswise of the building aro con;t ructed of 2 by 4 inch studs so 
spliced ill :t staggered I'D"" as to make an 8-jncb partition oyer [I,}1 
after the 4-inch tongue-und-grom'c lumber hu s been nailed on. 
These 8-inch pa ,i.itions are mude thus wide to n!low tIle easy opening 
of the hellYY door of un~' one COlnpartment without interfering with 
th~ adjoining (·ompa,obnent. If the partitions are narrower, the door 
of the compartment enn not be made to swing open n sufficient dis
taoce to allow· the remo,-ol of tbe trays without first opening the door 
of t11e adjou1iJlg compnrtmPJJt on the .rude ncaJ"(~.st the door's hinges. 
Each of the six compartments is 4 feet 1 inch by 5 feet 1 inch, inside 
measurements. The top of each compartment is floored orer with 
!-inch ship-lap or tongue-and-groo ... e Imnber on the upper side of 
the 2 by 6 inch stringers which fort!,! part of tile frlUIlework or 
tbe bnildipg. Hinged doors 3 by 3 feet are set into this fl ooring 
over each compartment and so arranged as to be easy of manipu
iation hy means or "pulleys, wi tlr a rope which is. run to the out-
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Ri el. of the building. The flow of air througb the materia.) can 
be partiully controll.d b~, regulating these doors. The floor of 
the entire bui1ding js composed of ,,-ire screen of qua rter-inch mesh 
nailed to 2 by 6 inch stringers, conveniently spaced so as to sup
port the partitions nnd also fo rm part of the frrunen"Ol'k of the 
hu;ld.ing. 

1"10. 6.-Plan of a commerelal-81~e (\TIer 111 1){!I'IIl)ective. Tb~ arrangement of the tray' 
18 shown In one compllrtnwnt. The side root Oil the rJgllt 11$ not RbQwn. 

The compartments am large enough to accommodate trays 4 by 5 
feet in siZe, outside dimensions, and each compartment balds 17 trays 
placed one above another, 6 inches being allowed from center to 
center of the trsy supports. This is as great a number as can con
veniently be loaded and placed in the drier and is"also the maximum 
number "'hich will permit proper drying without slowing down the 
drying on the upper trays. The trays are snppolted in the drier on 
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strips 2 by 2 inches by '5 feet, securely nailed to the side walls of the 
compartments. 

The door of each compnrtment is mllde to fit snug against tbe 
frame, hu ving a bevel edg-e which meets a similar beve1 on the door 
frame, Strips of felt nailed on this be .. l belp to moke a tight union 
between the door nnd the frame, The door is constructed ot two 
t hicknessE's of tongue-and-groove JIJmbcl' nlliJed together diagonllUy 
to give strength und with n double layer of building pllper between 
the two, A door thus constructed "' ill be approximately 1~ inches 
thick and will be stl'ong, owing to the diagonaJ construction. Each 
door is supported on three a-inch stl'ap hinges securely screwed or 
boILed on, Two or more bolt Jocks or locks similar to those used on 
cald-storage ice-room doors keep the door tightly closed while the 
dl'ier is in operation. 

A fixed ventilator is constructed III the ,'oo!, as shown in figure 6, 
This ventilntor allows the reHdy exit of the warm moisture-luden air 
nfte,' it hns passed through the stnck of filled t,'ays nnd the control 
door in the ceiling over each compartment. Wir(> of any oonren1ent 
mesh is nailed on the inside of the fixed ventilator, to prevent the en· 
trance of birds or small IInimals, The roofs of tire building and of 
the ventilator' lire covered with 11 gone} grade of l'oofing paper, metal 
toofing, or shingles. ns roil Y be convenient or desired. 

The drying: house is so designed that n roof is built on either side 
of tlle building. extendin/! out fl'om the buildi,,!! at Icnst 6 feet, This 
roof has a very slight slope, so that at the outer or eaves side it will 
not lllteriere with the removal of the top tray. These roofs serve to 
keep rain and sun off the conteuts of the trnys us they are being 
filled or emptied, It will be noted (fig, 5) that the roof of the build
ing proper extends over a sufficient distance to make a covel', under 
which the trays are filled and emptied, This arrangement, while 
satisfactory, is wasteful of material and space, for Dot aU the space 
from the top of the tmys to • point directly abo,'e the doors on the 
roof is utilized, In the particular drying house illustrated in figure 5 
the space nO,t occupied, because of the design of the building, amounts 
approximately to 35 per cent of tbo cubic capacity of tbe entire 
building, This waste space is SIlved in the design illustrated in 
figure 6, • 

The heating arrangement for the iJrying bouse consists 0.1 a hot
air furnace, Thi is placed beneath the centeI' of the building in a 
cellar or basement, and hot-air pi pes run from the furnace to the 
center of each compirtment, Pipes 8 inches in din meter snpply heat 
to the middle compartments, while the end compartments are sup
plied by 12-inch pipes, ' Over the outlet of each hot-air p;pe .. piece 

, of sheet iron 2 by 2 feet is placed, about 6 inches from the floor level, 
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This deflects the stream of heated air and causes it to spread through
out the compartment. It also keeps the hoi nb' from oomjng into 
direct contact with the material in the first trnv. Each hot-nir dis
(ributing pipe js fitted with a damper, by me~l1s of whieh the 01'
natOl" can regulate the flow of hefltecl nil' suppJiN] to eSteh com
partll1<mt and close otT the hent hom IIny compllrtment when 
desi rell· The smoke flue extenos from the fllrn.ce to one end of the 
buildwg, where it makes n half turn and enters the chimney on the 
opposite end. By extendUlg the flue, as iudkated. considerable heat 
is obtained by radiation which otherwise would be lost. The nature 
of the floor under the compartments permits the ('ns~' utilization of 
(he heat from the flue 11 5 weB as the hent which rlldia.te'; from the 
bod." of the fmnnce. A suitable cold-nu' intake runs from the fur
na.ce to the outsid(' of tIl(', bnsenU"nt. The chimney is constructed of 
l))'ick, hollow tile. clay drain plPt', or any s'U itabl~ material. 

The basement is of the snme size as t.he buildin.:r. outside dimell ~ 

sions. Tllc wnlls afe thjck enough 10 make fl 8ubstnntiaJ structurE', 
nnd mny be built of nny suitable materia,!' although concreto is to be 
pl-efe.l'red, There is enough space for tJle ftlll1UCe n nd for the stor
agt' of a stnaU quantity of coal. 

The dryhlg house illllstraled hl figllre 5 is on n llillslrle. This 
allows for the construction of u basement with Jow cost for cxcfwation 
and also permits ready access f"om the ground level to the drying 
ttoays, If no such natural advantage call be utilized. the drying honse 
Call be placed over- an cxcs\'ation suftkicntly det'.p to bring tl1e floor 
of the buililillg approxllnutcly 8 inches abo,·c the ground level, and 
a stairway can be built in an excavation tha.t l(·adR to a door set in 
the wall of the bnsement. A co,'ering similn,' t.o the outside cellar 
door of a dwelling house preloents rain, snow, or refuse from entering 
the stairway and also tends to prevent the loss of heat by radiation. 

DRYING TRAYS. 

Trays suitable for use in " drying house Jjke the one just described 
are easil):" constructed. They are 4 by 5 feet, outside measurements, . 
and consist of a framework of t-inch wooden strips '1~ inches wide, 
\l'itil an additional similar wooden strip nailed crosswise ridway of 
the longest side of the tray. The bottom is a screen of a.ny small 
mesh. For most drugs i-weh mesh is desirable, but wbere seeds are 
to he dried a smaller mesh is necessary ; a mesh greater than quarter 
wch is not recommended. After the screen bottom has been stapled 
to the framework .. strip of wood three-quarters by three-quarters of 
an inch is naile.d over the edge of tbe screen and into each !ride and end 
of the £rame. Tills strip not only protects tbe edge of the screen but 
also &'cis as It shoe tor the b'ay, making it slip readily on the supports 
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nailed to the side of the drying' compartment. To strengthen the 
tray. small strips of iron may be nailed across .ach corner. The 
lumber used for trays should be light n.nd well seasoned. 

A tmy constJ-ucled as outlined contains approximately 18.6 square 
feet 01 drying nrca. With 17 trays in ench comp>trtment and 6 com-

_''P"rtments ill the drY;'lg hou e, there are abollt 1.900 square ~e.t of 
ill'ying urea in It buil"'g like that in S!,'·ur. 6. Each square foot of 
drying surface Il(:cornmodatt$ nboui half n, pound of fl"esh leaf drug 
8r 1 pound of rresh root drug. 

MANAGEMENT. 

The re!l'lition of It drie:- is chiefly" mal ter of conn'ol of the heat 
nnd the flow of fur. Tn USl1)g the hot-nu' furnace both beat and Bow 
of air fil'e ('on trolled I1 S 000, since the flow of air is jncl'e.asecl or de
creased with the raising or lowering of tbe temperature. Tbe rate 
oi heating necessary to dry any particular drug is learned only 
tluough e.,.xperience. .A broad general rule, howcyer, is to use ex
tr'eme]y low hea.t on J[·uf,YS in ,dJch the \'ulue depends upon a \'olatile 
constituent, a yery moderate beat on ordinary leaf and herb drugs, 
and a moderate bent on rQot aud bark drugs. Neyer employ the 
higbest temperature at the beginning of drying. but start "ith It low 
temperature and gmd unlly increase up to the desired degree. At 
no time is it desirahle to employ II high temperature. 

CARE OF DRIED CRUDE DRUGS. 

After the crude drugs are dried tbey should be marketed as soon as 
convenient. It r~lrely PIlYS to hold drugs in storage for any e.A"tended 
lengtJl of time. 

A very com'en;ent method for packing tbe dry drug materjals is to 
bale them in an ordinary paper-baling macbine. The bales should be 
wrapped in burlap "Dd stored in a. moderately cool, dark place. 
When the dl"llg is first r emo"ed from the ill'ying house it should be 
allowed to remain for several days before baling on a clean floor or 
in any cleM bin protected from the ligbt. During this period it will 
take up moisture from tbe atmospbere and become less brittle and 
easier to handle. Crude drugs can he packed in burlap sacks, in 
boxes, or ill barrels. Paper cartons are often used to hold the baled 
drug. The bale neatly wrapped in. burlap is the cheapest and most 
pract.icable fOIm of preparation for shipment. 

o 
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