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This relationship is shmrn (Figs. 4-8) for the 
following samples :-

\Vigan Yard, 200-, liO-, and 30-mesh. 
Gas coke, 200- and :m-mesh. 

Values of the constants /. aml C arc giYcn below 
for se,·eral fuels of Ya1-ious degrees of fineness. 

F111·J :-.m11pl1•, l'erlo<I O( ('SJIO~IITI', Ynl11c oi constnnL"" 
!. l'. 

Wigan Yarcl ~<J/J.111t·,h ~41h to 40111 hour .. ll·UliU -0·0(1' 
40th to 140th .. .. IH)4:!S +U·lifl 

iiu 
.. 1-loth to :1rnth .. .. O·O:!;",(l +HI,:! 

:!4th to Hth .. .. ll·U:1.~;, -11-:11111 
44th to 1110th .. .. 11·0:!lfl -"-l·:!:111 

:io 
.. Jlloth to 41K1th .. (l·O:!.."\,'", +HKli 

:!41h to Jlloth .. .. O·O:!;:! "-IHII I 

. ·\r;illr,u-lt~; !!iio 
.. JOUtl1 to 41Klt h .. 0·(1:!.U +<MWI 

:!4th to rn,11 .. IHJtlO -:!·O:!O 
411th to :!Olllh .. .. IH)l\0 -1·011> 

iio 
.. :!lluth to :moth .. f: O·OtJl - t-j;a 

:!4th to 81th .. 0·030S - 0·04:? .. 31:!lh to 41Htth 
" 

:iii 
114th to 31:!th .. .. 0·0:',11 -0·7:'.0 
!!-Ith to 40lh .. .. 0·04:111 - o,;:,o 
4111hto 88th .. .. 11·0:l:',II -!MIO .. 

:!Utt 
i-Hth to li;lllh .. .. O·Uilm -:l·:!iO 

fiali t·okc :!Ith to 40th .. .. IHJHI -ro·:m.a 
ao 40th to !ll'Oth .. 0·0:1/,0 + 1-1:!0 

:!4th to :!<With .. ll·Oltl:! +n-1:10 

11~:u.-u'~oal ~«JO 
.. ~f~Jth lo U4oth .. O·O!!:!:! -CJ·J;",:i 

:!llh to ~!Ith .. 0-0,:11 -'-1•:liO 
40th lo llklth .. U·O:l:S4 +:!·~50 .. 100th lo :11u1111 .. (),(J4;,,1 -~:!·O~U 

lt will he seen that the rnlues of the constants 
remain the same during considerable periods of 
t'X)lOSurc, but not throughout the whole }Jeriod of 
l'XllOSUl"C. 

The relation hct ween the moisture contt-nt of fuel 
and the degree of humidity of the air ill(licatcs that 
there is an equilibrium corresponding to c,·ery ,·alue 
of degree of humidity aml is lffidcncc of the colloidal 
1mturc of fuels, and investigations with a Yicw to 
the difTcrnntiation of the colloidal nature of coals and 
their constituents and the characterisation of the 
different types arc being attempted by methods 
i;imiltu· in principle to that <lcscrib(•<l here. 

~t::'IDUJff. 

1. No well-definetl relationship appears to exist 
between the dcbri·ec of lineness of a fuel and its 
absorptive capacity fo1· moisture, hut with a fuel 
in which the physical properties may he considered 
to predominate the ausoqJtion becomes more nearly 
proportional to the degree of fineness. 

2. The magtlitude of the Yariation in moisture 
content of any specific fuel with the degree of humidity 
of the air is not appreciably influenced by the degree 
of fineness of the fuel. 

3. After the 2-lth hour of exposure, n linear re­
lationship exists between the moisture content of 
ii fuel 11.ml the degree of humidity of the air and enn 
he represented by a simple equation, by which, from 
ii knowledge of the degree of humidity of the air an1l 
the use of certain constants specific to the type of 
fuel, the ll)lproximate moisturn content may Im 
dctcnniucd by simple calculation. 

4. Jn comparisons of the moisture contents of 
fuels it is impm-tant tlrnt siunples of the same dogreo 
of ti.ncncss should Im used and examined simul­
taneously, and that a record shoukl be trlkcn of tilll 
deg1·cc of humidity of the air smTounding the samples. 

;;. 'l'hc rapid variations in moisture content may 
lcllll to modifications in the fuel conglomerate, arnl 
so asf,ist in J>roducing such changes in the vropertil•s 
of fuels as arc known to occur rluring cxvosure and 
storage. 

'11w University of London, 
Unh·crsity College, 

Dept. of Chemical Engineering. 

Y AJEJNE-A NEW ALKALOID . 
U\." l'ltOFESSOll ,\. ~1. UARIUGA YIJ.l,ALll,\, )[.A., I'll.I> • 

Jn the cxtensirn Colombian territories of the 
J>utumayo and Caquctn rh-ers, grows n plant which 
the inhabitants of those regions call "Yajc." It 
appears not to he ns yet botanically classified . 
although it may figure in the " Flora llrasiliensis .,. 
under some other common denomination. Accordin~ 
to Dr. Reimburg of Pnris, it seems to correspond to 
the /J wmml ictyrn A 11111:011 icu m of the A pocym1ce11•. 
lfrom samples which arc being sent to Europe it 
is hoped to obtain a definite clnssificution, us it 
is not 11ossible to do so in Colombia owing to the 
recent death of Dr. S1mtingo Cortes, who h1ul a 
profoun1l knowledge of the flora of the country. 

The Indians prepare a. 11eculiar drink hy infusing 
pieces of the stem of the plant about 20 cm. long. 
They concentrate the liquid by heat ton tenth of its 
,·olumc, dilute it with water, and again concentmte 
it. The resulting liquid has II reddish colour with 
greenish hues ; on keeping it changes to n topaz 
colour with a beautiful hluish-brrccn fluorescenct•. 
The n11tin•s take doses of about UO e.c., which corn·­
spoml to approximately 0·;; g. of alkaloid. This tlwy 
do on great 1111d solemn occasions, or indh·idually, 
using for the purpose a peculiar jug called " mah'.·· 

The '' Yajcnizcd" Indian becomes addicted to 
tl10 drink (this also applies to white men). Nc,·crthe­
less, there seem to have been no cases of poisoning 
according to reports of reliable people who have 
lived long among these Indians. Under the infiuenCL' 
of tlic plant the Indians jump, scream, and · run 
wildly about, making tl grc1lt up1·on1·. As soon as the 
effect begins to abate, they take fresh potions, 
keeping up their orgy for days. 

The effects of this liquid hurn been grnssly exag­
gemtc<l by white people who sny they have dmnk it. 
They report that under its influence they ha\'c ,·isions 
of the future, of things lost, visions at distances and 
illusory visions, nnd mnny other effects. \Ve cnn 
state the contrary, based upon experiments made 
with the pure salt of the alknloid. 

The pl11nt has the uppcarnnce of a mthcr leaHc.~s 
shrnu; it usually attaches itself to the tmnks of 
neighbouring trees, its extreme height is not grcatt>r 
than a--4 met.res, and the maxim um dia111ctc1· of 
its stem is 5 cm. Its lca\'es aro counterpoisccl 111111 
oli \'O·!,'l'cen in colour. 1t is found in. altitudes below 
700 m. and in climates of a tom1)c1·aturo exceeding 
28° c. (82° lt'. ). 
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The plant contains two nHmloids which arc easily 
crystnllisecl. The more impo1-tnnt of these is presc1{t 
to the extent of l ·i>% on the dried plant, the other 
in n proportion of 0·02;j%· An acid is nlso 11rescnt, 
the calcium .salts of which crystallise well ; it is 
vrolmbly combinccl with the alkaloids. It also 
contains some colouring matter which is readily 
oxidised on· exposure to air, acquiring n senrlct-rcd 
tint. A small quantity of fatty 1111d resinous matter 
is also present. \Ye luwe :mmccl the first of the 
nlknloids ·· y11jl'i1w ·· a111l the secondary 01w 

·· ynjcnine:· 

YnJr luc 1ulph.>t~. YaJclno cry , 1:ulb l°tl horn uko hol. 

YuJtluu rr) 'otullbctl from nlrnhul. Y11Jl'luc cryot,,116ctl fiom rhlorolonu . 

J>rocc.~s of e.l"frm:tio11 ; WO g. of the stem, which 
must be very dry, arc puh-eriscd nnd mixed with 
1000 c.c. of distilled water contnining 4 c.c. of hydro­
chloric ucid. The mixture is boiled for hnlf an hour 
nnd filtered through a cloth, and the process repeated 
three times (decreasing the quantity of acid in each 
instance). 1\lilk of lime made by sinking 25 g. of 
powdered quicklime in 200 c.c. of distilled wntcr 
is added gradually to the filtrate nnd the abundnnt 
precipitate, which contains lime nnd tho nlkaloids, 
is 'nllowccl to settle. The supernntnnt liquid is 
rcmo,·cd by decnntntion nnd the 1u·ceipitatc 
filtered off and dried thoroughly nt a temperature 
below 70°. \\Then dry, it is pul\'crised nnd hoilcd 
for ten minutes with 200 c.c. of alcohol {90° proof) 
to dissolve the alkaloids. The solution is filtered and, 
while it is still hot, twice its Yolumc of boiling water is 
added. Owing to its insolubility the principal 
alkaloid soon begins to crystnllisc in brilliant nccdlc­
Hhupc<l crystals. Aftm· 24 homs tho crystals aro 
filtered off and dried at n low tcmpcmture. If 
Ye1·y white crystals uro <lrn,irn<l, tho product i1-1 boiled in 
alcohol, with 1\. little animul clmrconl, tho 1;olution 
liltorcd, boiled ugnin, nml when it hus II light 

gl·ccnish colom· boiling water is nddcd as before 
specified. The second nllrnloicl will be found in the 
mot.hcr liquors of the first crystallisation, and 
is ohtninccl by ernpomting to dryness, c.xtractin~ 
,l"ith chloroform, dceolorising by mC'ans of animal 
charcoal, filtering, nnd cYnporating. 

Physical and clmniwl propcrtic.s of Y!tJc111r..­
Yajeine crystallises from alcohol in oblique prisms 
with a rhomboidal base. The m.p. is :WU". Jt is 
wry soluhlc in absolute alcohol :-

.~·0111/Jifity of y11jri11r i11 absolulr alclwhol. 
T,·mfk.•ratnrc. 

J ;. ~ 
:!O· 

Tcmprralurt •. 

-10 ' 
;,1,' 
nu: 
;o:. 

Solul,lllly. 
Pt.a 0 

:1i,i," 

soluhll' in chloroform and ether, ,·cry slightly 111 
henzenc, light petroleum, nnd ethyl acetate. 

Elementary analysis gh·cs C i2·20%, H :J·44%, 
N li·:J;i%, 0 i·Ol % ; these figures nnd the analy;:is 
of the platinum salt of the alkaloid indicate the 
formula C11H 8N'a0. 'l'hC' constitution and 111oll'cul11r 
functions art• uncler in\'estig11tio11. Some of it,.; 
n·al't ions point to tlu.• presence of a pyrrole nuclt•us. 
The suits, as well us the nlcoholic solution of the 
alknloid, are inaeth-e to polarisl·cl light. 

C'/11tr<1t"lcri,•li<: r, ·"cti,,, .. , • 

U1•:1c,·11t. .\kohollc l'"olothm. 
t:or.t d1l11rhh- • • Xo I•l't. Ou tlfl11th11: wfll, 

wattor yellow m•t•1lkt-111•· 
IM·:ir. . 

1h• Froli1l,··'."' . . :,;J.:)0 ·l1hw rotoratluu, whklt 
tlL~tJlJK.':tlS OIi Htltllll;! 
wutt-r. 

llr:i~1·11!1urll"• . . Cr~·stnllluc prt•drltutc of 

Erd111a1111' ... 
yellow nrrul,-,., 

. . :--u,.1~~:~r~1.11tc. 
0 
\"lolrl lhlO• 

. . \"dlow! <h•whltc 1•rHlpll111<•. 
l~ 111Jcr I hr m 1·to !'"1·0JJ1' It 
!)l:owo i;tnr-~hn1~t1 m•t•tlh:~. 

.. \1111t·o11,; ;;.oh1tlu11 
of a >all. 

\"cllow ,·rr,t:illfuc l'frdpi• 
lute. 

,.\ white prcdpltak, tmni11~ 
,~y.l,hu•. Alter two h1111r, 
It b trarn•fon11t•1l l11tu 
1••l11mtc 11cct11, ... 

("ryot:1lll11u 11rcd11lt:itc ut 
JH't·tll~. 

lircr11 1.:tllorntlon, tumlm!' 
tllll'raltl i.:rt.•t·u . ..A(kr :.! & 
houn,; turc1s r1·tl. 

l'h-..h·t'OlourLsl 1•r<·d111tut.-. 
l7rnlt·r t ht• mkrn:-1·01": n1,· 
IM'U~ t'ry~lallhll'. ,· .... 1 .. ·· 
dally aUL·r two )urnr-.. 

'l'u.ricity of yajri11r..-Se\'ernl experiments werl' 
mnclc, one o[ which is summarisetl in the following 
table. Guim•a pigs, weighing 500 g. each, were 
used:-

Uuh1t·n·rl~ .K:,. I 
" Nu.:.! 

Xo. a 
~u. ~ 
?io. •• 
Xu.II 
Xo. 7 
~o.:o; 
Xo. u 

E•111lrnk11t 1~·r k~. of 
hmly \~·1•l1,!h!. 

Injection. 
,·.c.of 

10 1
:~ :-0111. ~.M11lpl111k. 

O•f1 
O·:,:i , , 

U·l 
O•JI 
11·1:! IHI 

HJ 
:!·O 
:!·:, 
a-o 
HI 
r,·o 

U•:!O 
IHII 
O·,,U 
IHJO 
IJollll 
1-11 

()b~cn·atl011...;, 
llltl 110! lllc. 
llhl uot ,llc. 
llltl not ,11,·. 
Jlkd nltcr II hour.<. 
l)l ctl 11Ucr :! hour=", 
Hkd nlll'r I hour. 
lllc,I 11flt'f ~o rnh111I,·,. 
lllcll nlkr I:, 111111111<·,. 
Jlkd 11!1<•r IO rnluulc-. 

As mny hC' Sl't'll from the table, the toxic close is 
about 0·2 g. per kg. body-weight. 

'!'he nnimnl under the influence of the alkaloid, 110 

mutter how injected, becomes 1·cstlcss, light tremors 
ngitntc the body, and later it walks stretching its 
body, pushing its hind legs outwnrdR. l~innlly, 
if the close is strong enough, the animal is unnLle to 
stnnd nnd falls on its sido, moving its limbs coiwul­
sivoly. 'l'ho rnctn.l tompcmtmo falls to :JG·8°. llc­
pcntcd minnt·y and fcecnl excretions 1u·o noticcahlc ; 
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al,undant froth shows nt the 111011th nml the eyes arc 
wry watery. In all cases <lccp nncl general nnrestl1csin 
is evident. Jn another experiment a dog, weighing 
I :t kg., on being injected with 0·2 g. of ynjcinc 
:-11lplmte hecnmc insensible, \icsitles showing aH 
the symptoms dcscribccl abo\·e. Using small doses 
the animal loses neither its faculties nor 1110\'emcnts, 
l,11t with largc1· doses il im!fon; 1.:onvnlsions. The 
~111all doses we hnn· tried on '1111111111 bl'ings produce 
n dt'.l'jl sleep ancl a :-ensation of WPII-heing. 

The Unin•n-it y, 
Bo!!ola. · 

PNEUMATIC TRANSPORT PLANTS.* 

II\' l'HOFJ,;SSOH WILLl.\:'11 CR\311', I).SC., )I.J.t:.};. 

The success oft lw pncu11111t ie conn,yor in connexion 
with the flour mill and grain industry has led to many 
i111tuiril's as to the pos~ihility of applying the same 
prfocipll's to otlll'r mnterinls, nnd it is not surprisi.ng 
that the chcmicnl industry should ha \'e shown an Ill· 

lt·n·st in such dl'n·lopmcnts. It is true thnt 11ncu-
111atic COll\'C\'Ors arc nlrend\' in use for ashes, coal, anti 
:-oll.e other~ materials, hi1t i;uch plants luwc not 
always hcl'll i-uccl·;:sful, and the object of this 1mver 
j,.. to suggest the lines which i,;houhl hl· atloptcd in the 
1\l•,-ign of any pne\\matic plant. . . . 

Two gcncml typl's may at on~c 1,l' 1hst111g111s)1e~I, 
d1·p1·1uling upon whether the statw head of the n1r 111 
the co1l\'cving pipl' is ahovl' or bl'low atmosphcl'ie 
pre,surc. ··rhc former al'c called " pressure " and the 
lattcr ··suction" plants. A third variety is possible, 
l·ousisting; of n combination of these two, the hcncl 
of air 1,cing below atmosphere at tht• intake end and 
alwvc atmosphcro nt the dclivcry encl. 

All types depend upon the &1111e general principles, 
liut too little ntkntion has hithcl'to l,ecn dc\·otcd to 
the lirst variety. In any case nccurnte prediction of 
the results to 1;c 1•xpectcd. from a girnn design is difli­
eult, and well-nigh impossible unless the material to 
liL· conveyed be foil'ly uniform. With l'eganl to this 
question, a rough dii;tinction may Le dr1rn11 between 
material thnt is in the fo!'m of a line powdcl' nml that 
which is granular or in 1lelinitc 1mrticlcs not smnlk•l' 
tha11, say, 6 cul,. mm. 

l'f((.11/s for fine 11111/eriu./. 

These usunll\' consist of a centrifugnl l'Xlmustel' 
which dmws nil-through sheet mctl\l pipes. 'l'hc 
111aterinl to be conYcyccl is nllowccl to foll in at the 
suction end of the pipe, and is collected at the other 
l'IHI h:v one of three devices, viz. (<t) n cyclone or (b) 
11 ~uction filter or (c) a pressure filter. The fil'st of 
t lit•.,c i,,; well known and ncccls no illustmtion here. It 
111ay he plncccl either on the inlet 01· outlet of the fan, 
hut 1>rcfcrubly the latter. It is a fairly satisfactory 
appamtus, having the Yirtuo of simplJcity, nml l lmYe 
11se1L it upon Sulphur mack plru~ts with so!no success. 
flltcrs consist as II rule of n sencs of vcrt1cul cnm·as 

• rt,·,ul ut II Joint uwt'llui: ol fllll f.:ht•rnlcnl Eni:hwcrluH (lroutt 111111 the 
llnll l.'lie111lc:1l 11111I J·:1111l11ccrl1111 l-\ocll'I)' 011 )l11rrh ~. 10~:,. 

sleeves tlu·ough which the nil- passes, clclh·ering up 
tl1c mntcrinl to the sleeves, whence it is rclcnsccl by 
means of some shnking mechanism. Suction filters 
arc placed on the inlet of the fan, pressure filters on 
the outlet. The former, therefore, must Le completely 
enelosccl and urc the more effecth-c, though much 
more cxpcnsi\·e, nrrnngemcnt. At the Hoehst.nm. 
1Inin worl,s I saw pressure filters in very elkcth·c use. 
Hoth types entail consiclernble lire risk. 

The pipe lines in these plants need stand hut a small 
pressure nnd 11\1\y he made from l4 to l6 or even 18-
gaugc steel. The nir \·eloeity should ho between Hi 
and 14 111./scc., 11ml the corresponding air friction head 
may he cnlculatcd ns in Fig. (i from the formula 

l, (cm. mcrcury)=O·OOl l V11~S/d 
A peculiarity of :-;ueh installations is that where the 

nir velocity is too low the pipe will mnlm up, until 
through tlic restricted area, the \"Clocity is'high enough 
to carry the material. This may Lo serious if tho 
latte,· he delictucscent. The loss o{ head over n. cyclone 
or pressure filtl'r is nhout 20 111111. of water, whilst in u 
suction filter it 11111 \" be ns much ns 100 mm. 

These vlunts nn; r{·ally not e!licicnt, but they a~·e 
com·enicnt. Almost all thl· power nbsorhc1l goes m 
1110\·ing the air, 11ml the presence of the mntcrinl makes 
but little diffcl'encc. Some small experience is ncces­
:;ary to l'tmblc thl· proper allommccs to Le made for 
hc1ids and brnnclll's, but otherwise the nppnrntus for 
line mnk!'fals is too well known to call for further 
t rca t mcnt here. 

Pla11ts for ym1111lar material. 
Our knowledge of pneumatic conwying has h~en 

chiefly ohtnincd from, and most s1~ceessfull)~ applied 
to, elcn1tors and co11Yeyo1·s f01· grnm; nnd 1t 1s now 
certain that from tt study of such apparatus fnir pre­
dictions as to design a ml Lehn dom muy be relied upon 
fm any material of a similar and rcnsonaLly uniform 
character. }Jut some uniformity in the size of the 
Illlrticlcs must Le insL5tcd upon if good results arc to 
be achiend ; so that when, as in the case of ashes and 
clinker!.!, the state of the material is irregular, a grinder 
or breaker should be installed Ll'fote the cmwcyor. 
With this precaution, nlmost any substance may_ be 
transported witll rcnsonnblc eflicicncy. '!'he suction 
plant is the commonest form adopted, aml nil such 
installations consist essentially of six parts, viz. :-

( 1) 'l'he nozr.lc which di1ls ir1to the material. 
(2) 'l'hc conveying pipes. . 
(:l) 'l'hc rccci\'ing chamber wherein the 111ater1nl 

nnd most of the clui;t am deposited. 
(4) 'l'hc air-lock whereby the rnntcrinl etc. is clc­

liYered from the receiving chnmhcr. 
(5) The clust filter, which retains such dust ns is 1~ot 

deposited in the receiving chnrnbcr and prevents 1ts 
passing into the cxlmuskr. 

(u) 'J.'hc oxhnustcr. 
Of these prHts, the fast two and the last ar~ of 

primary importance. 'l'hc third, fomtlt and. hfth,. 
whilst \'cry importnnt to the successful opcrnt1on of 
the plant, do not seriously nffcet its cllicioncy uncl 
lifting power. It is, of eoUl'SO, USS\llrtC(l tha~ they_ lll'C 
made as air-tight m; 11ossihle, nnd of n Cll}lllCtty suited 
to the rest of the 11hrnt. 
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