
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  men 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. 
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p. 60). The chief point of interest in this 
investigation was the fact that the simultane- 
ous presence in the zygote of R, the factor 
for rose comb, and P, the factor for pea comb 
produce an entirely new character, namely, the 
walnu t  comb. Two walnut-combed birds pro- 
duced by a cross of pea comb X rose comb 
gave, when crossed together, an  F, progeny 
consisting of walnut, rose, pea and single 
comb, in  a ratio of 9, 3, 3, 1. 

A similar result would be obtained if the 
parents used in the original cross were walnut 
comb of the formula RRPP and single comb 
rrpp. 

I n  this last case if we focus our attention on 
the walnut comb we should see that it recurred 
in approximately 9 out of 16 of the F2progeny. 

A character depenclcnt solely upon one 
mendelizing factor is present in thrce fourths 
of the F, progeny. The ratio of those lacking 
it to those having i t  being as 1 :  3. When, 
however, two factors are needed for the mani- 
festation of a character, as in the case of the 
walnut comb, the character is lacking in a far  
greater number of F,, namely. in 7 out of 16. 
The ratio of those lacking the character in 
question to those having it becoines 1:1.3 in- 
stead 1: 3, as in the case involving only one 
factor. 

If  three factors are necessary for the mani- 
festation of a given character, the F, ratio 
shows a still greater proportionate increase of 
animals lacking the character. If  the simul- 
taneous presence of factors A, I3 and C is 
necessary for the manifestation of a given 
character, the number showing the charactcr 
in F, may be calculated as follows: F2will be 
made up of 27ABC, 9ABc, 9AbC, BaBC, 3abC, 
3aBc, 3Abc, labc. Only the 2 1  ABC animals 
will show the character question, and the ratio 
of those lacking the character to those having 
i t  will be as 1.3: 1. 

An actual cross of this sort is the follow- 
ing: a wild blaclr agouti mouse having the 
factors B for black, A for agouti and D for 
intensity was crossed with a dilute brown 
mouse having the factors b for brown, a for 
non-agouti and dil for dilution. 

F, animals were all Aa Bb Ddil, all of then1 
having the character in question, namely, in-
tense  blaclc agou i i  pigmentation.  

When these I?, animals are crossed together 
they should give a ratio of 27 intense black 
and 140 other colors, while the expected num- 
bers obtained were 107 intense black agouti 
and 140 other colors, while the expected num- 
bers are 105.3 intense blaclr agouti and 141.7 
other colors, respectively. 

Another cross with mice recorded by Phillips 
and the writer2 (1913) will serve to illustrate 
the case of four factors. IIere the ratio ex- 
pected is one animal having the character in  
question, to 2.16 lacking it. 

From Table 1.3 i t  will be seen that there are 
in F, 436 animals possessing the character 
i n  question (intense blacli agouti) to 144 lack-
ing it, the expected numbers being 373 to 507. 

As the number of factors increases, the ratio 
of aniinals which do n o t  show the chnracter to  
those that do increases rapidly. 

With 10 factors i t  becomes 16.7: 1, wit11 15 
factors, 73.5: 1, and with 20 factors 314.3: I. 

I t  will be con~enient to present this in tabu- 
lar form as follows : 

Ratioof ,2nirnnlsL:~cliing 
Charactn  to Those 

Number of Factolv IIaving I t  

1 1:3 
2 1:1.3 , 

3 1.3:1 
4 2.1:1 
5 3.2:l 

10 16.7:l 
15 73.8 :1 
20 314.3:l 

The general principle involved is that, with 
the addition of each factor involved, the num- 
ber of F, animals possessing the character in 
question is multiplied by three, while the total 
number of F, zygotes is multiplied by four. 
It will be seen, therefore that the difference 
between the number of animals with the char- 

2 little, C. C. (1913) and Phillips, J. C., "A 
Cross Involving Four Pairs of Mendelizing Char- 
acters in Mice," Ant. Nut., Vol. 47, pp. 760-762. 

3 LOC.Cit., p. 761. 
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actcr and those lr~clcingit gro~vs  progressively 
greater with each factor addecl. 

The  practical value of the principle nlny 
prove to be considcrable xs it serves to  explain 
cases i n  which a character (lomillant in I", 
almost cornl~letely iliinppears i n  F,, :mci i n  
which a n  apparently non-mcndelian result is 
obtained involving a reversal of doniinmice. 

F o r  supposing that  a certain character, x, 
depended for  i t s  visible n~a i~ i fcs ta t ion  upon 
the simultaneons presence ill thc zygote of 
20 factors whicll ~ v cniay tlesignate as A, B, 
C . . . T. Then if a n  animal possessing this  
character and the a b o ~ ~  f:wtors is ~i l (~nt ioned 
crossed with one from a race lacking all these 
Ccictors, F, would a71 710 of tlze formula  A a  
Bb Cc . . . TI. Al l  u ~ o u l d  clevelop the  clzar- 
acter i n  qucstlole since all had a s i n g l ~repre-
senlat ion  o f  f h e  t~cc ,z f?yfactors. I f ,  however,  
these F,  a n i r n a : ~  were bred in ter  se F2w o l ~ l d  
yi?%e approximatelg o r ~ l y  one ar?imal in 314 
u ~ h i c l ~had the  c k a ~ a c l c r  i n  qz l~s t ion .  If only 
a small number of F, mere raised tlie char- 
acter rnight well be thonght lost and pcrllapr: 
not t ruly inhcritt~cl by F,. 

A11 entirely diff'crent result mrould, of course, 
be obtained if 111~ factors i n  qnestion iiectled 
to  bc presrnt i n  all the garnctrs of the zygote 
in ortler for  the dlaractcr to be visibly mani- 
fcstcd. I n  such a case as this none of I?, would 
show t h e  character, and its reappearance i n  I", 
would follow the o ~ d i n a r y  rulrs of mcndclian 
segregation and ret~omhination. 

This  note is  rnerelg ofcrecl i n  the hope that  
it may be of use i n  the explnnation, on a Men- 
delian basis, of certain results which might 
otherwise be oflcred as examples of non-men-
drlian inhcrit:lncc. C. C. T,rrrrcl: 

BUSSEYTNSTJTUTIOK, 
~ T A R V A R D  UNIVER~TTY 

TFIE STRUCTURE OF TITI? COTTON FIBER 

TN any kind of roti,on the typical fiber, tha t  
is  the one i n  which all the essential parts may 
be determined, can be found in rare  cases. F o r  
this reason the structure of a n  ideal fiber can  
be inferred only frorn a series of studies of 
fibers in successive stages of clevelopnient. 

B y  subjecting snch fibers to certain chem- 
ical and bactcriological treatments and then 
studying them under the microscope, we found 
tlrilt the typical cotton fiber consists of the  
following parts : 

1. The ontcr layer or the integumeat. 
2. The outer cellulose layer. 
3. The layer of secondary tlcposits. 
4. Tlre walls of the  lumen. 
5. The substance i n  the Illmen. 

1. Thc outer layer or the  in teguntent  is  the  
incrust i r~g layer and forms the cementing 
material of the fiber. I t s  chemical structure 
i, ]lot ail homologous one, bu t  is  a ~ n i x t u r e  of 
components, some soluble i n  alcohol, some i n  
ether, and some i n  water. The  components are  
c>utinorxs, pectinous, gummy, fa t ty  and other 
nni tlcntified bodics. 

2. The ou-ler cel7ulose layer is in i ts  strue- 
tilrc a distinct spiral, consisting of a limited 
nnmhcr of component fibers, perlraps of one or 
of two. Thc  structure of this layer is  defer- 
n~inct l  under the  microscope from a longi-
tixdinal section of the fiber after the latter has 
been ~ubjec tcd  to a wries of chemical and 
bac-teriological treatments. Careful treatment 
of some of the fibcrs 1)y cupran~monia will 
show under the ~nicroscol~e Therethis spiral. 
is some evitlence to s21ow tha t  this spiral con-
sists of ini l~ure celh~losc. 

3. Thc la7jsr of scconcla~1j deposits secms t o  
br nlacle u p  of eomponrat fibers which i n  no 
CRSC have sliown a spiral structure. U~~Iilre 
the fiber., of the abobc ilescrilued layer, these 
c.ompontnts arc fiqotn about fire to  ten i n  num- 
her and rirn with some irrcgr~lnrities along 
the length of the fiber. 

4. The structure of the layer forming the 
71,alls o f  l i i e  1 u r n ~ ) zis  a spiral nnlch the same 
as thc, outer spiral, but diircrs from it greatly 
iri itb chemicnl rornpoqition. T l ~ i sis detcr-
~ n i n e d  froin a -microscopical study of the fiber 
while under a cupramrnonia treatment. 

5. The substance in Ihe l u m e n  is  structure- 

less and, as  is proven by a microscopical test, 

is of a nitrogcnolls natnre. 
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