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removal of crops. I n  this way the percentage 
of the crops that car1 be senloved from the 
soil will be very much greater than under pres- 
ent conditions. 

The cheapening of nitrogen fertilizers will 
permit of doubling, trebling or even more 
greatly increasing farm crops. In  addition 
to these results cheap nitrogen fertilizers will 
permit a very much greater percentage of 
crops to be removed from the farms. Cheap 
nitrogen fertilizers will also permit of the most, 
intensive farming in the immediate vicinity 
of intlustrial centers, thus lessening the time 
and cost of food distribution. 

Surely the problem of nitrogen fixation 
should appeal to every one interested in the 
conservation of our resources. Our waterfalls 
represent an equivalent of nitrogen salt con- 
tinuously going to waste instead of being used. 
And surely work of this kind is of greater 
importance than the building of dreadnaughts 
or the training of armies. 

W. W. STRONG 

GARBAGE INCINERATOZ A T  BARlXEN, 
GERd4ANP 

OWINGto the great distance garbage had to 
be hauled for dumping, the city of Barmen, 
numbering 172,000 inhabitants, formerly ex-
perienced considerable difficulty and incon-
venience in disposing of its refuse and waste 
matter, and finally decided to build a garbage 
incinerating plant where waste material of all 
sorts is now burned. 

The plant was constructed in 190'7 and has 
given excellent satisfaction in every partic- 
ular. Not only is all city garbage disposed of 
in a sanitary way, but from the cremation of 
this waste two important products are gained, 
an excellent quality of sand, and electricity. 

The city's garbage is collected by an aver-
age of twenty wagons, which convey the same 
to the incinerator and there dump it into large 
bunkers measuring 4 X 12 meters (floor space) 
each. There are seven of these bunkers, each 
having four trapdoors to receive garbage. 
From the bunkers the garbage is carried on 
wheelbarrows to huge funnels which feed the 
furnaces where the refuse is burned. These 

funnels have a capacity of 1,200 lbs. each and 
they are also seven in number. After being 
filled, a large plug in the center of the funnel 
is raised and the garbage falls through the 
opening beneath into the furnace, where it 
remains for an hour. During the first half 
hour it rests in the rear of each furnace, 
&ere i t  is ignited by the former deposit, and 
after burning for half an hour i t  is brought 
to the month of the furnace by large iron 
scrapers manipulated by the men serving the 
fires, and there remains the rest of the hour, 
cooling and igniting the next deposit from 
the funnel. 

The garbage is then in the form of a glow-
ing, molten mass, called slag, which is removed 
froin the furnaces with long iron hooks and is 
pulled directly from the grate into metal 
wheelbarrows, to be then wheeled to the 
sprinkling quarter, where the redhot slag is 
cooled by means of water sprinkled thereon 
for fifteen minutes. Later this process will be 
simplified, the slag being dipped into reser-
voirs instead of sprinkled. 

After sprinlrling, the slag resembles large 
clinliers and these now come to the crusher 
where they are broken, ground, and finally 
reduced to various grades of sand which is 
used with splendid results for building pur- 
poses and for the construction of bricks. 

WliiIe the garbage itself is thus reduced to 
sand, the burning of the same gives another very 
valuable product, namely electricity. This is 
manufactured in the following manner. The 
gases resulting froin the burning of the gar- 
bage have a temperature of from 1,200 to 1,500 
degrees Celsius. Thesc gases are conducted to 
two boilers and there utilized in the produc- 
tion of steam, the latter having a pressure 
of 10-12 atmospheres. Normally steam of this 
pressure has a temperature 180' Celsius, but 
in this case the steam is superheated until its 
temperature is 300' C., in order that it may 
be perfectly dry and there may be no danger 
of its injuring the turbine to which it is now 
conducted. This steam turbine is a 600 h.p. 
machine of 3,000 revolutions per minute, and 
its axle is directly united with that of the 
dynamo. The capacity of the latter is 400 



liilowatti. The steam, conbcql~ently, after 
being heatccl to  390' Celsins, tlrivrs the t i n -  
, .~ m c ,  an(1 ihi', ill turn, impels t h ~tly~lamo 
wtiich n-iakcs tlio electricity. After  passing 
througli llic t u r h i n ~ ,  tlic stcam is ~ o o l e d  i n  a 
colld'nkcr and is illen p m n p ~ d  hael; into thc 
hoilcrs. 

The electricity tl-rn? maniifacturcd is sol(1 to  
the nltlnicipal clcciric worlis (i. (z., owned and 
eontrollccl by the city) a t  3.5 plennigs (less 
tliari onc rent)  per l;ilo\~~at,t hoar, and tl-ie 
elccairir worlis in turn sell the sarnc t o  tlie 
]ml)lic a t  11 pfr-niiigs (2.118 ecnts) per Icilo- 
wat t  I~our .  lTThenever the  garbage incillcrator 
rcclaircs electricity for  i ts  use, as f o ro \ ~ ~ n  
lighting, eie., on Slandays ancl holidays (ordi- 
narily i t  f u r a i ~ h e s  itq own rlectricity), it i s  
oblii:cil to procnrr. this f rom tile nilmicipnl 
walks a t  the  rcgnlnr price of 11 pfennigi. 
Tn x~:mm~cl-ras the garbage crcmatirlg plant is 
al\o a mm1iicil7,il i ~ ~ \ f i t u t i o n .  there eventually 
iz not nlncli atlvantage or tlisadvantagc either 
way, as the  money bolongs to the city undor 
any ci rcumsi an ces, tlie only d i fe re~ lcc  being 
i n  tile s l l o ~ ~ i o g  rlcpart-made by the v a r i o ~ ~ s  
rnt~nts. 

The  garbage w1.1ich is  thus utilized for the 
~nanufac ture  of conilncrcial products is  pl'a('- 
ticulls el-cry maliner of 1,cfuse in  existence: 
racs, p~apcr, llornseliolil waste, old c>lotliiag, mid 
in f3ct cvery sort of inatcrial irsnallg con-
signed to tllc clnnip hcap. 

F r o m  the  garbage brought to  the  crenialing 
plant 50 per ecnt. i n  weight ancl 30 per cent. 
i n  volrnlnc goes inlo the  i i ~ i i t h ~ t l  prodnet, ihc  
sand. Tlidt is to say, 100 lbs. of garbage \\rill 
prodrcc 50 lbs. of sand, vcrhile f rom 100 cubic 
~ n c t r ~ r sof garbage 30 cubic rncters 01sand will 
result. 

R l len  once 5tartccl, the fnrnnces remain in 
opc~.ation ~rnintcrnll~te(i1y. T h c  inen pcrform- 
ing tlic labor about tllc plant work in two 
sllifts, f rom A A.nr. until  2 J).hr. nltd frolrr 2-10 
Y.W. At  tha t  h o w  the l a ~ trlrarge of garbage 
i q  hanlced so as to  burn ~ m t i l  the ncxt rno1.n- 
i11g. T11rrc is no coal or colcc fire of any (le- 
scription, Illc garbagc bein7 its on711 and only 
lucl. 

Tllc eficicncy of the Barmen incinerating 
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platit lit? c~llicfly in thc constr~lction of the 
fnrnace grates, these being V-shapctl, bu t  
ro~~rirletla t  tllc base, and constmctcd from 
heary cast iron. Alo11g thc sides of each 
gratc arc grooveb in whicli arc found rninmltc 
I I O ~ P S  Ltt intervals of about three inches. 
I'hrough thew s~rlall  Iioles a strong s i r  cnrrent 
s t~i l rcs  the bn 'n i~~g  garbage, thus f ~ ~ r n i s l i i n g  
tllc neccqsary drnf t for  co1r1hi1.l ion arid aiding 
the process of cvcmatiorr to  a consir1cr:rl)lc ex-
tent. T~I  other farnac~es lhcse holes are at thc 
hoi toln of the grates ant1 the wind reachrls the 
fire from below, but i t  has bccrl found tha t  in 
tllis C ~ I S I ~the applicatio~l oP t l l ~  a i r  enrrrnt  is 
R too local 01~3, not reaching llie entirc b u m -
i l ~ gsmrfacc and often mcrcly blowing t h r o ~ ~ g h  
i l ~ efuel. B y  thr! R a r n ~ e n  nletltod the a i r  cur- 
rml-, forcrrl irlto tlir, furnace by powcrful 
~ ~ I I I I J I Q ,slrilies th r  l-~urning g a r h a ~ e  from the 
bides a.nd fronm above a t  nil an&, and to-
gc~thcrwith the diiiicriiig slinpe of the grate 
and tllc grooved sitics tlrc~reor this method has 
provrd most ellicient. 

Tlne anln~ill prodt~c*tion of tllr plant anlomints 
to 11,000 tons of slag or clirilrers (tdlich arc 
crubl l~d into sand a.r nhor-e explaineil) frorn 
?3,000 tons of garbage, while 1,'i00,000 Bilo-
watt llonrs is the nnr1~1al ontlmt in cI~ctricii,y. 

JULIUSFCST~VEB, 
American Vice and  Depu t y  Consul 

A M F R I ~ ~ A P \COXSULATE.G L R I ~ C Y  

sI'J!T~:I.f1, flI?l'ICLBAY 

A PODSII31,Ib \IICUDl:l IZY l:\l'LdP;,<TJOS FOR A TYPE 

01" 1X 11 I'IZII' \N('I< BPPARI3NTLY NON-

\1T7\  JIl:T,IL4K 1N YhTllltE 

As rrncarch i r r  gclnctic probleirls proceeds, 
tlie .ivo1>1<of many investiqators shows that  in 
:rll proh:rl~ility certain cli:~raeters 01tllc orgeu- 
i\rn tlcpclltl for  tlrc.ir xi i i l~le  nlariifcstxtio~i i n  
the ~,ygoti. ul)o11 t l ~ e  si~nmltaneous prescticc of 
~ I L ~ V Ct111711 one ~ r ~ e i l d ~ ~ l i ~ i ~ l g r  factor. 

Orle of thc classir cxxmplcs of thiq c o ~ ~ d i -
lion is tha t  of thc inl-tcritancc of the 1valr11xt 
csomh i n  r ~ p o r t ~ dfowls by  R a t e ~ o n l  (l'iOD, 

3 Raie\on, W. (3909), '"Tnlclel's Principles of 
Tleredlty," C:~inh. ( ICng.) Duivcrsity Piess. 


