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agree with the results obtained by prismatic deccmposi- 
tion ; while the results in the other case do not. We 
think it would be correct to say that iridescence does not 
reveal non-luminous bodies in the same way,nor with the 
same certitude, a s  that light reveals them by which they 
are ordinarily visible. In making this last statement we 
have in mind the fact that the iridescent surface, in ad- 
dirion to its iridescence, also emits Gr radiates light in the 
same manner as visible bodies ; and that these 
two facts are not to be confounded in our observations 
and reasonings. Without pursuing the subject further 
into details, these are some cf the reasons why we think 
the facts of iridescence are not inconsistent with the main 
doctrine of this paper. 

We conclude then, by reason of the facts and relations 
to which we have now called attention, we cannct believe 
that is correct to say that non-luminous bodies are seen 
by reflected z2g/lt; and we the suggestion that the 
light by which such bcdles are seen should fairly and 
properly be called radiant Zzkht, as manifesting all the 
essential qualities of such 11ght. 

To ti.e Edztor o f"  SCIENCE." 

naked eye, but also because its orbit shows great simi- 
larity to the great comet of 1337, as may be seen by the 
following comparison : 

1881 (Stone) 1337 (Hind) 1337 (Lanzier) 

F%$::,o',rP::::lio"ff:m:::::: zf 'it0 4641 9D0 93 411 1 

Inclination -.......---.--..--...-. 141 35 137 6 139 32 
L"~a~th"'perihelion distance----  9.7959 9.97 9.92 

The between the of the two 'Ornets is 
perhaps greater lhan the that I337. 
The latter was first seen in China on the 26th of June, 
and afterwards in Europe On the 'lth of October. 

Schaeberle's 'Ornet has been here On a num- 
ber of mornings, and its increase in brightness has been 
quite perceptible. This morning the tail was very ap- 
parent* the was Or I presume it 
have been to the naked eye. It ought to be quite 
plainly visible at any rate before end of this week. 
It  will be at perihelion and nearest the earth about the 
20th of August, and remain at a ~ ~ r o x i m a t e l ~  the 

~~~$~~c~~~~~:iZa~~~,"s~~nm$~{. hA:re$i: 
equal to the sun, so that when at  its greatest brilliancy it 
w~l l  be visible in the euenin~.  While it will undoubtedlv 

In an article on overgrown teeth of Fiber Zibethicus 
(which b) a singular typographical error is printed F ~ b e r  
Wibethicus) in " SCIENCE " for July 16th, the writer 
describes a not very uncommon phenomenon among 
rodents to which I can add an interesting example. 

The inclosed drawing represents a sim~lar case, being 
a woodchuck (Arctomys monax) ; it will be noticed that 
one of the upper teeth has grown far enough to form a 
semicircle while the other upper incisor has described a 
somewhat larger curve ant1 finally thrust itself through 
the first and then continued to form a comjlete circle, as 
will be evident from the figure. This specimen was 
mounted here (with one other similar but not so extreme 
a case) and is now in the Museum of Comparative Zoology 
a t  Cambridge. F. W. STAEBNER. 

JuZv 20. 1881. 
WARD'S N A T U R A ~ .  SCIENCE ESTABLISHMENT, Rochester, N. Y. 

COMET (c) 1881. 

To the Edrtor of " SCIENCE." 
The comet discovered by Mr. Schaeberle at  Ann 

Arbor, July 13, promises to become a very interesting 
object, not only because it will soon be visible to the 

become a magnificent obj&t, it will not probably equil 
the great comet now receding from us. 

ORMOND STONE. 
MT. LOOKOUT, O., J z &  2j, 1881. 

ASTRONOMICAL NOTE. 
WASHHURN OBSERVATORY, UNIVERSITY OF WISCONSIN, 

MADISON. WIS.. July 17. 1881. 5 
l o  the Editor o f "  SCIENCE." 

Among ihe new red stars found here, the following is 
by far the finest and may be of interest : 
Anon. g mag. R. A. I" 48'" 45" Dec. = + 58" 40 '2 
1880.0. EDWARD S. HOLDEX. 

ADULTEKATION OF SUGAR. 
To the Editor o f "  SCIENCE." 

DEAR SIR-In the leading editorial of "SCIENCE " of 
June 18, y ~ u  speak of the different results obtained by 
Prof. Leeds and myself of examination of commercial 
sugars and syrups for glucose and grape sugar. I can 
only take exception to one statement contained therein, 
i. e., the one which intimates that these different results 
form the theme of a scientific controversy. Since the 
reception of your letter I hare renewed my inquiries for 
statistics, and can now say that I do not believe my es- 
timates of the quantities made in the United States are 
very wide of the truth. Dealers and manufacturers are 
extremely reticent on the whole subject, and it is only by 
hard work and often indirection, that one can get a t  the 
truth. In your own city, New York, there is a large es- 
tablishment for making " New Process Sugar," the 
Manhattan Refining Company, unless it has lately 
changed its name. Yet a prominent New York chemist 
stated publicly, and published over his own signature, 
that he har! made diligent search for this establishment, 
and it could not be found. At the same time, to my 
personal knowledge, a western firm had jus!,received a 
large consignment of "New Process Sugar from this 
firm. 

At the Boston meeting of the A. A. A. S., I stated on 
the strength of this personal knowledge that I believed 
the Manhattan C o m p a ~ y  was no myth. This statement 
was published in the Boston and New York papers, and 
was seen by the proprietors of the Manhattan Company. 
They wrote to assure me that I was right in my state- 
ment, sending me at the same time samples of their 
different sugar for analysis. 

Within the past year the mixing of sugars has largely 
increased, and is now carried on in New York, in 
Buffalo, in Chicago, and a t  other points. A prominent 
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sugar dealer has just told Ine "some of these establish- 
ments turn out five hundred barrels daily." 

From the best information I can get, I .would place 
the  daily yield of mised sugars a t  1500 to 2000 barrels. 
T h i ~ ,  remember, is only a careful estimate from all the 
data I can get. T h e  process is increasii-ig just a s  fast as  
n'ry while grape sugar can he made. 

\Vith regard to table syrup, I can only reiterate niy 
forrncr statements. In response to a receut inquiry a 
prominent dealer has just w,vlitten me as  follo\vs : 

" M y  observation leads m p  to believe that fully four- 
fifths of all the syrup soltl throughout the western and 
northwestern States and Territories are corn1;osed of 
glucose, with enough cane syrup or m t l a ~ s e s  atltled to 
give it the color most tlesirable to  tlie buyer c r  con-
sumer." 

I have no accurate information respecting the eastern 
trade. I am not without a suspic~on, however, from tlie 
appearance of some syrups wl i~ch I have lately seen on 
Boston tables, that the beautiful svrup made from the corn 
of our \vestern prairies, has invad:ti the vcrj stronghold 
of the dirty refuse syrups of the sugar refineries. 

Respectfully, 
H. W. \'V'ILCY. 


BOSTON,
JI(&27, 1881. 

S t7XTEK .iS FUEL. 
T o  fhz Ecb'tov of " SCIEKCC" : 

I am interested in the paper of Dr.  Rachel, in " SCI-
ENCI.:," July 9, on the use of water in combustion. 

T h e  subject is a most iiilportant one ; and I regret a 
mistake \\~hich a reader might fall into from an inatlver- 
tency, I supposr, in not more clearly distinguishing 
between the degrees of temperature at  I\-hich the trans- 
fer of oxygen takes ~ ~ i l c e  from the hydrogen of the water 
to  the carbon set free by tlie dissociation of the naphtha, 
antl tlie number of heat units set free or absorbed by 
such transfer, which is a very different thing. 

I t  is not a case of the dissociation of water, but of ihe  
dissociation of naphtha, ant1 the ircz;tsfc~-of oxygen 
from the hydrogen to the carbon so set free ; a carbon 
which was  very loosely lieltl 11)- the hydrogen in naphtha. 

It is only a trade of so iliuch carbon for so much 
hydrogen ; the absolute heat of which, according to 
authorities, are almost exactly equal in complete burning. 

But while the trade is thus equal in absolute heat, 
there is practically an enormcus gain ; and it is very im- 
portant to see just what it is. 

W e  get our heat all in liydrogen instead of in carbon, 
and so avoid the enormous prac ical lcsses ~vhich attend 
the usual mode of burning carbon. 

W e  get our heat in hydrogen, which is the easiest cf 
all things to  get  all of it out by burning, insteacl of In 
carbon which is one of the hardest of ail things to get it 
all out of, the difference being much lilte that bet~veen 
the ease of getting our money out of a banli or out of a 
lot of debts where from half to three-fourths or nine-
tenths is almost always finally lost. 

T h e  practical man does not uilclerstantl very well what 
it means when he is told that the use of coal under boilers 
only protluces five per cent of its energy in work. It 
means th is :  that a series of enormous losses is made 
in trying to get the heat out of tlie carbon in burning. 
An enormous quantity goes off as black smoke and soot, 
not burned. An  enormous quantity goes off as carbonic 
oxide, giving up only a third of its heat, instead of giving 
it all up by burning to carbonic acid, An enormous quan- 
tity of heat is lost in hen tin^ up the great  quantity of 
gases and air, that  pass off without being fully burned, 
which prevents a high temperature. An enormous quan- 
tity of heat is carried up the chimney; because a little 
coat of soot and ashes on the boiler does not allow it to 
g o  into the boiler fast enough while passing so rapidly to 
the  chimney. Is it any wonder that an enormous revolu- 

tion is to be made by a mode of burning where water is 
used not for any energy to be  got  out of it, but by which 
the heat is talten from carbon, and put into hydrogen, 
where it all flashes into usable form the instant the air 
can reach i t ?  SVhere the whole heat is liberated at  one 
point where it is \\anted, instead of in a long, imperfect 
flarne? Where there is not a particle of soot or dust to  
~ a r n i s h  the boiler ant1 prevent the heat from passing into 
it wherever it strikes? And where the heat is nearly all 
in that low form of invisible radiance \vIiich is best suited 
to radiate on to, and be absorbed by, the boiler without 
LI-aiting fcr the heated gases to actually strike it to give 
up their heat by slo\v convection ? 

I t  is a fact xi~ell ltiiown in the use of the alcohol and 
gas  flames, that if you want them for heating alone vou 
want the lion-luminous flame cnly ; because with a lum- 
inous flame a large part cf the hra t  is in the form of 
light, xvhicli is not so readily absorbed by substances a s  
heat, as  it is with the lion-luminous flame ; and another 
large part is held by tlie gases as  convective heat, and 
cannot so freely pass into substancrs by radiation, as  in 
the radiation from the non-luininous flame. 

Thus  the revolution in combustion by the use of water 
consists in transferring the heat from carbon to hydro- 
gen, by which all tlie great losses of burning are avoided, 
and the entile heat is obtained clean, without smoke, a t  
the exact point desired, antl in the form which takes right 
hold of the work without loss of time or energy. 

These things are of an iilcalculat~le value ; verp 
much better than any niysterious supposed increase of 
heat from the water itself. 

Though it is inlportnnt to form a non-luminous gas  
by means of water to utilize the carbon, yet the water so 
atltled takes up a share of the heat to raise its tempera- 
ture along with tlie other gases, and so reduces the 
temperature in prop~1tio11 to its cjuantity. 

So, if  we neeti h ~ g h  heats we must use the least quan- 
tity of water, \vhicli will turn all the carbon into a suit- 
able gas, 

If we add water enough to make the carbon of 103 

pounds of naphtha into carbonic acid, it will take 250 
pountls of water, if we assume that  the naphtha aver-
ag r s  a composition of Co Hli, containing 84 pounds of 
carbon and 16 pountls of hydrogen ; and the result would 
be 30 pounds of hydrogen ant1 310 ~ ~ o u n t l s  carbonicof 
acid. This would requlre 1530 pounds of air to burn it, 
and produce r88c pounds of gas, of which over one-
seventh -\~oulcl be clue to the water, and the temperature 
~vould  be  less than of what it would have been with- 
out, if an  equally perfect burning could have been se-
cured without ; because the water, a s  steam, has about 
twice the capacity for heat, as  the other gases. 

If we only add enough water to make all the carbon 
into carbonic oxide, it will take only half as much water; 
135 pounds to roo pounds of naphtha making about 
one-thirteenth of the gas  after burning ; and reducing the 
temperature only one-seventh. 

Eut if we use only 36 pounds of water to roo pounds 
of naphtha, one gallon of water to  four gallons of 
naphtha, the gascs may be something like this : 

hlarsh gas, CIL, 80 pounds. 
Carbonic oside, CO, 56 pounds. 

\vhich \vi!li I j30 pounds of air (20,ooo cubic feet) to 
burn it, will malte 1666 pourids of gas ; and the water 
added will only reduce the temperature one-twenty-fifth 
part, instead of so much as before. 

I n  each case the air to burn it, and the units of heat 
produced, will be the salne;  but the  temperature will 
vary with the proportion of water added, and, also, 
~vi th  tlie quan t~ ty  of unburned air passing through. 

One of the great advantages of the water process is the 
condition of blast xvith which the fuel unites with the air, 
by \vhich tlie thorougli iiiixture ant1 burning is securecl. 
Ant1 it is very ilnportant that the quantity of air going 
into tlie furnace be regulated so as to furnish only about 
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tlle riglit atiiol~nt. 1\11 that is liiore or less tiian the exact 1 
a i l i o u ~ ~ trequiretl, reduces the tenlperature so much. 1 

In ortlinary furnaces, it lias lxcn esti~nated that much 
niore than half the heat is lost Ily this one item alone. If 
the air 11nsses freely in al~ove tiie coal, twice as ~nucli  goes Iin as is I~urnetl ; i f  it all passes in untler the zrate, then 
only one-tl~irtl the heat is given off, as  only carbonic ositle 1 
escapes. 

Probably the advantages with crude petroleum or 
with coal, of tlie water process, would be of still greater 
ralue.:;: 

S A A I I J E L  J. \VALLACE. 
M'A~IIIKGTOI~,  	 ID. C .  

"* - 1
BOOliS RECEIVED. I 

C ) E S E R T ~ ~ \ ~ I , I O N SOF D O U U L E :  STARS~riatle at  tile Ulllted 

~ -. 

since I hope to make soiile clianges xvl~ich in the future 
ill e~iable  me to obsrrve uncler contlitions more iavor- 

able to accuracy. 
I have tl~erefore col1ecte:l and revisetl all my observa- 

tlons of tlouble stars, antl tlie results are given in tile ' .
fol!ow~ng pag-es. I n  order to li~alie this collection coni- 
plete I have conclutietl tile fee\\- ol~servations matle in the 
year 1853 with tlie ecjuatorial of g.G inches aperture. 
T h e  whole nurnber of observations is 1614. 

It ~ ~ 1 1 1  not he necessary to give an!- general tiescription 
of the 26-inch refractor made by X1va11 Clai-lc and Sons 
for the Kaval Observatory, sincr such tlescriptions can be 
fount1 in the n n ~ ~ u a l  volumes of the Observatory for 1873 
ant1 ~ 8 7 4 .  I t  will be sufficient to say tliat the form of 
tlie moun~ ing  acloj~terl by :he ~nakei-s for this Equatori;ll 
is such that tiie instrument, notiv~thstai?tling its great 
sue ,  is liandletl with ease ; arid the harp-sliapetl piece that 

Stat-s P\'a,al OI~scrvatory by L i s a ~ r rIIALL, I I ~ O ~ L S S O ~su11p01.t~ the polar axis is very convenient when oilserring 
of ;\Iatlie~n:~tics, S. N,  :ldmiral Rogers, v ,  near tlie zenith. Generally the instrument is pointetl on I,'. l iear 
S.  N., Superintentlent, \Vashington, 188:. a star by i i~eans  of what are called the " rough circles." 
In introduci~ig this ~vork  I'rofessor :<all gives s ~ l l i e  These circles are the eclges of tlie hour ant1 tlecliiiaii,~n 

1.ei.y interesting tletails resl~ecting the methods useti i n  
malting observations at the Naval O1,servatoi.y and tile 

wa!. of comparing and uniting the observations of differ- 
ellt as:ronomers ~vould 1,e for each one to obser1.e the 
same douhle stars at nearly the same time. 

knowledge of the ol~servations of other astronomers, in 
oriler that his worlc lilight be done intle!~entle~itly, allti in 
In?- own case this rule has bee11 carefully adhered to. But 
noir lleallv fou r  years llalre elal)setl since Stru\:e's puhlica- 
tion, and it is prol~aljle that all the astronomers e n p g e d  
in this \\,oric have collected such a number of observa- 
tions that the pub1 catiotl ot 111y own results will not in- 
fluet>ce the indel~entience of theirs. Moreover, the entl 
o f the  year 1879 seems to be a favorable epoch for pub- 
lisllillg my ol~servaiions of tlouhle stars matle before 1880, 

- - -- - ~- ~ - -

:::?.his superiorit3, of t h e  n<,n-luminous c o i n b r ~ s t i o i ~  ~ ~ e a r i l i gfor ,r.ns 
discovered by P l o f e s o r  K e n r r .  Fie sags  : " J v i t h  th is  a r rangement  t h e  
11eI~tof  t h e  flame \ \ a s  incre.iied, \\ hile t h e  t ime of lirirlging t h e  w.lter to 
rlYe ~ ~ poillt \\.;is ~ i ~ i ~ increabed, t h u b  col,c!,,ii,relv ~albo c 3 ~ ~ ~ ~ ~ l e 1 1 s ~ r ~ b i y  

circles, ~vliich were painteti white, ant1 then diritletl by 

, 	 autuilin of 187j i t  becaine \-el!- troul~lesome, anti the ob- 
I 	 server was frequently nn~~oyecl by iiie stopping of the 

clock. This trouble continued aild becan~eworse until 
July, 1876, wllen the clock was dis~iiou~lted Ijy Air. Gartl- 
ner anti myself. T h e  lower end of the shaft of the con- 
ical pendulum hat1 been given a conical shape, ant1 
had rested in a conical cup. T h e  friction and heat 
had been so great that the lower entl of this shaft  
had 1)ecome very rough a~ i t l  twisted to a gilnlei 
s l l a ~ e ,thus stopping the clock. T h e  bearing of the sliaft 
was changed and ~ i l ade  of a plane agate surface, the 
!onler end of the shaft  being roundet! to a curvet1 
s ~ r f a c e .  Tile friction of the upright shaft of the \rater- 
wlleel 'vas also (11n1illislleti by clalllping a set of friction 

-
sllo~r-ingt h a t  t t e  incre.l>e of light Iva, a t  t h e  expenbe of  t h e  d i in in l~t ioh  wheels to this shaft and letting them play on x horizontal 

-- - - --- - - ----- --- . .-- -- ---I iron surface. Tile n~eiglits on tile Huygen's loop were of t h e  temper,itnre." 

+ )~;ttlleilul,e filler ullt  e.l,~nl..e,le neolircllt.ll;lrei~rn /11r 1.e16,ei- c'langed for C1ll3S calr~-il lg shot. With  an average 
chung von 3l ikrometer  meabungen, 1876, -41ifang Juni,  O r r v  STRUVE. Sllre of the water, and th? 1nachiner)r well oiled, these 


