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not be  found. Since the only method in which its origin 
can be  absolutely shown cannot be used without expen- 
sive excavation, it only remains to give the probabilities 
so far a s  ascertainable from the mass itself. Such micro- 
scopic characters and mineral association have been, so 
far a s  we know, only found in eruptive rocks when the 
origin of such rocks has  been studied with sufficient 
care to determine it. Hence we  must conclude it is 
most probable that this mass is eruptive also, until found 
to be  otherwise. 

I t  closely resembles in structure and composition 
some of the meteorites, except that  its iron is oxidized 
and not in a native state-a resemblance which for 
others of the peridotites has long been pointed out. 
I t  is rocks of this character, a s  has been suggested by 
others, thar give u s  the  most probable clew to the  inte- 
rior composiGon and structurd of the earth. 

T h e  rock in the field shows, to our mind, no signs of 
structural planes that  should be referred to sedimenta-
tion. On one side the rock is massive and jointed, and 
on the other it is jointed in fine parallel planes. This 
portion of the rock 1s more highly metamorphosed than 
the  other, and, a s  is usual in highly altdred eruptive 
rocks, joints parallel to certain lines of pressure occur. 
T h e  writer has seen this structure in many rocks that 
were indisputably eruptive, forming well marked dikes in 
other rocks. 

A rod away from the main mass of the iron ore, near 
one end, some serpentine appears that cannot be di- 
rectly connzcted with the other peridotite. Microscopi-
cally its characters and structure are the same a s  the 
main rock, and there is no reason to regard it as  distinct. 
T h e  rock nearest to the peridotite is a mica schist some 
hundred feet away. It shows no characters that  would 
indicate the  transition of the ore into it. 

T h e  locality was visited bv the writer in October last, 
in company with Professor A.  S. Packard, Jr., of Brown 
University, and Rfr. T. S. Battey, of the Friends' School, 
Providence, R.  I. To the latter gentleman I am espec-
ially indebted for a copy of the paper of the Rhode 
Island Society before mentioned, and for other favors. 

This examination may serve as  an illustration of the 
aid that microscopical lithology may be to the practical 
side of life, since now, for the first time since this rock 
has been worked, can the ironmaster who wishes to  use 
it approach understandingly the metallurgical problems 
it presents ; whether he desires to employ the rock a s  a 
whole, or to  concentrate the magnetite first. 

INdirect-vision spectroscopes the number of prisms in- 
volves a considerable loss of light. RI. Zenger now usesa 
liquid prism of ordinary form, having attached on its ante- 
rior plane a quartz prism of the same refringent angle, but 
arranged in opposite direction. The posterior face of the 
liquid prism carries a plane parallel plate. The rays fall 
normally on the quartz. The loss of light is by this arrange- 
ment reduced to a minimum. The spectra obtained are 
very intense, and the lines are well defined. A single par- 
allelepiped of the kind decomposes the D line to the naked 
eye, and with a small Galilean telescope, magnifying five 
times, one can distinguish the difference of breadth of the 
two lines, and easily see the extreme red and ultra-violet 
rays, though there are only two prisms of 60 degrees. 

hl. P O L I ~ K O F F ,the distinguished ltussian naturalist, has 
examined a horse presented 11). Colonel Prejvalsky to the 
St. Petersburg Academy, and decides i t  to be a new species, 
which he has named Epuus Przewnlsk~i. A translation of 
his memoir appears in the " Annals of Natural History," 
and from this it appears that the new representative of the 
family of undivided-hoofed mammals is in some respects 
intermediate between our domestic horse and the wild ass, 
but i t  differs from the asinine genus in having four callosi- 
ties, one on each leg. In the form of skull, absence of 
dorsal stripe, and other particulars it resembles the domestic 
horse. This newly-recorded animal is indigenous to the 
plains and deserts of Central Asia, and has not hitherto 
fallen under the dorn~nion of man. 

C O M E T  (b) ,  1881. 
W e  continue the interesting series of sketches of this 

comet, made by I'rofessor Edward S. Holden with the 
15-inch equatorial a t  the Washburn Observatory, Madi- 
son, Wisconsin. 

July 14, 1881. oh. zom. 

Ju ly  17, 1881. soh. 45m. 

FIGPRE 4. 

T h e  nucleus is DOUBLE (it has not been previously) 
p = 27sV *, s = 1".5, with a dark space between the 
parts. -
110 W E  S E E  KON-LUMINOUS BODIES BY RE-

F L E C T E D  L I G H T ?  
By A. G. GAINES, Pres. St. Lawrence University, Canton, N. Y. 

1\11 who have treated this subject have answered the 
above question with an unequivocal yes. 

It may appear presumptuous to call the answer in ques- 
tion. Nevertheless, while reflecting recently on some of the 
peculiar facts of light and vision the thought came to me to 
doubt this universally accepted proposition ; and now I 
wish to evpress my more confirmed doubts, and givesome 
reasons for thinklng we must revise our views on this 
point to some extent. 

IVhat I now hold is that ne~ther  t ransmit ted  nor re- 
Jtctedlight reveal to us in vision either the body trans- 
mitting or the body reflecting, but that r a d i a n t  light does 
reveal in vision the radiant body, and that the light by 
which any non-luminous body is visible is essentially of 
the nature of radlant light, and is properly to be so called. 
Paradoxical as  these views may seem on bare statement, I 
think that a little consideration of the facts involved will 
soon convince us that they must be acceptetl as  true, and 
show us that the present paradox is due to the illusions of 
an erroneous point of view. 

I t  is a known and universally accepted truth that drans- 
nzitted light does not reveal the transmitting medium. It 
may be refracted, little or much, but when it reaches the 
eye it reveals, not the refracting medium, but the body 
from which it was emitted. T h e  refracting or transmit-
ting body may be visible, but is not visible by transmitted 
light. Were it perfectly transparent, that is, were it to 
transmit a l l  the light coming to it, it would be invisible. 
This is no new truth, but one universally held and taught ; 
and thus far we are all agreed. 
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Nolv let us nttend to rtflecled light. As  we attend to 
it Ive shall learn that reflected light does not reyea1 the 
reflector but the hotly emitting it. If bodies are seen by 
reflected light, they sllould be more clearly seen in pro-
portion as they retlect more perfectly the light falling on 
them. The  facts are exactly contradictory to this. I11 
l~rol~ortionas any given surface is a good reflector it is to 
that degree invisil~le, and w h e ~ i  a surface 1)ecomes a per-
fect reflector it becomes invisible. Can it then Ile true 
that bodies are seen 11y ?,eJYt.cZeiilight when it is paipnbly 
true that the better tlley reflect jight the less visil~le they 
a r e ?  T h e  reflected light maites visible the body emitting 
it, not the reflecting l~otly, ant1 it results that, in stutlying 
the stars, the astrono~ner uses nearly intlifferently a reflect- 
ingor a refractingtelescope. Plainly then, lye would say, it 
is not by reflected light that bodies are visible. This con- 
clusioii cannot be escaped by any coi~jectures as to the 
extent and form of the reflecting surface. T h e  minutest 
surface reflecting the sunlight g-ives a brilliant, tlazzling 
star, not a revelation of itself. Curretl, convex or con-
cave, or ~rariously warpetl surfaces give onl!- images va-
riously eillarged or diminishetl, or variously tlistortetl, of 
the 11ody emitting the ligllt, and not at  all of tile surfaces 
retlecting it. If the microscope be applied to the surface, 
the facts are still found to be as above stntetl. No theory 
of iniilute retlecting surfaces c h a n ~ e s  any of these facts, 
unless it Irere imagined that a surface might be so small 
as to decoi~z$ose the light falling on it, but this result \voultl 
be tlestructive of the theory non7 oobjectetl against. Thus  
it appears froin all the facts stated and referred to that the 
proof is collclusive that, in no case is a body seen as such 
by the light it reflects. 

If, now, xve go on to  inquire as  to the light by which 
bodies are seen, we may find some good reasons for 11e- 
lieving it to be essentially i-rrdi~i?tfI zkh f ,  even when pro- 
ceeding from non-luminous hollies. !Tote, then, that it 
is the peculiarity of radiant light that it is emitted in 
straight lines in every possible direction from everp 
luminous point. T h e  light, hence, by ~vhich  such a 
point or body is seen is d i v e l ~ e n tlight, and the office of 
the optical apparatus is to bring it to a focus on the re-
tina. I t  is not possible for a single point (the minimum 
of visible surface,) in any reflecting surface to reflect 
light in every direction ; and for light thus to proceed in 
every direction from a luminous point is the distinguish- 
ing characteristic of radiant light. Wha t  thus charac- 
terizes the light of what are called luminous bodies 
will be  found to characterize the light by which all non-
luminous bodies are visible. From every point of any 
such visible body the light proceeds iu every possible 
direction ; whence \ye note that everp such point is a 
point of dispersion or radiation, and not a point of reflec- 
tion. Here, as we learned in the case of luminous bod- 
ies, the light by which any ordinary non-luminous body 
(so-called) is seen is divergeeltt, and the office of the 
optical apparatus is to bring it to a focus on the retina. 
This brings before us  the perfect similarity of tile 
conditions under which luminous and non-luminous 
bodies are seen;  and which seem to conlpel us, hence, 
to regard the light by xvhich non-luminous bodies are 
seen a s  having essentially the same qualities and relations 
as  radiant light. 

If, no\$,, we seek to  know hoxv this can be explained, 
seeing that nail-luminous bodies are not original sources 
of light, I think we may find a nearly perfect analogy 
in the facts of heat that  may afford us much help. IVe 
are tolerably familiar with radiant antl reflectecl heat. 
T h e  heat which a body reflects follows all the laws of 
reflected light, and has this peculiarity, that it does not 
change the temperature of the reflecting surface. For  , 
the rest, the heat which falls on a body, and, as it is said, 1 
is absorbed by it, raises the temperature of the absorbing i 
body, and immediately said body begins to ~ n i l i n t e  

-
particularly noted here is, that this Lent has been all 
along said to be mdzarizrl,,zot reflecrieic'. By the prin- 
ciple of the correlation of forces the heat which is said 
to he absorbed is transfor~ned first into illcreased mole- 
cular activity in the absorbi~ig body, and then again 
transformed into what is emitted as  radiant heat ; and 
this emissioli is in straight lines in every direction from 
every point in the surface of the body radiating. A11 
this is plain, and in perfect agreement with the accepted 
theory of heat. W e  have s o w  only to apply these facts 
and principles, by analogy, to light, antl we may obtain 
an equally plain and colisistent theory of light as  to \,is- 
ible bodies. 

W e  have already called attention to the fact that the 
light which a surface ?.eflects does not reveal that sur-
face. T h e  light by which any non-luminous body is seen 
is emitted, let us say, mdz'nted, from every point of its 
surface. This may noiv be explained by supposing the 
light (luminous energy) received by such a body a s  in 
sonle degree or manner absorbed by the superficial par- 
ticles of the bod!-, and then radiated from every such par- 
ticle as  a centre, analogous to 1,vhat we believe of heat. 
Tlie l igl~t thus taken in appears to be always 
dcconz$osed, with nui~lherless \,ar~ations of results ; so 
that  the light emitted or radiated is always of a different 
color fro111 that received. This difference of color affords us 
another contrast between the light by ~vhicll bodies are 
seen and reflectecl light ; this last being al~vays of the saine 
color as  the incident light. In malting this t a t e ~ n e n t  we 
have in mind the fact that the saillesurface may 110th reflect 
and radiate light ; and that, hence, in each case we nlust 
take care not to confound the one xvith the other in mak- 
ing our observations. II:hen this caution is obsel.ved, 
the statement above concerning the color of reflected 
light will not, we thinl;, be called in cjuestion. 

T h e  explanation, then, that I would offer is, that the 
light which falls on non-luminous bodies (so far as  it is 
not reflectecl) is someho~v absorbetl by them, tlecomposed, 
and the~ra t l i a t ed ,  at  least in part, that the body is visible 
by this radia ted  light, and not a t  all by that  light which 
it reflects. In these actioils ant1 reactions between the 
luminous energy falling on a non-lui~~inous hody and the 
body itself, we think it not improbable that there are some 
correlations of force ; antl that these may be  essential 
parts of the change that enables the light radiated to 
make visible the  non-lurnii~ous botly. 

If the views presentetl in this paper be allowed, they 
enable us to place the facts of ~~I~osphorescence ,  and map 
be of fluorescence, in harmony lvith the action on light of 
ortlinarp non-luminous bodies ; and differing from these 
chiefly, if not \vholly, in ifgrce only. zlnci is it not true 
that this so-called phosphorescence is possessed in some 
degree by everp visible 11ody ? SVe do not now speak of 
cases of slow combustion, like exposed phosphorus, but 
those continuing to enlit light for a time after being cut 
off from extraneous light, like snow and the diamond. 
W e  would look for the explanation of these greater de- 
grees in phosphorescence in the power of the bodies es- 
hibiting it to absorb and decoinpose light inore deeply, 
and then more tartl~ly radiate the luminous energy, than 
is true of non-luminous bodies generally. 

I t  may be proper here to notice the facts of zi.i&scc;zce, 
with which our theme Inay have some interesting con-
neclions. Inasmucl~as  the facts of iridescence are ex-
plained bv the interference of the  luminous waves, caused 
by the reflection of light from very thin laminze, it might 
be thought the same explanation would apply to ikco?it-
$oszYioiz of light by ordinary 11011-luminous bodies. W e  
think the facts in the two cases so different that the same 
explanation is not applicable to both. In the first place, 
the facts of iridescence agree with the usual character- 
istics of r~;Ri*cterflight ; ~vhile, on the contrary, we have 
noted in this paper that the facts in the case of ordinary 

heat, and the heat thus radiated shows all the essential visible bodies do not so agree. And, in the second place, 
characteristics of radiant heat. W h a t  we wish to have 1 the results of the decomposition of liglrt in iridescence 
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agree with the results obtained by prismatic deccmposi- 
tion ; while the results in the other case do not. W e  
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- 
dition to  its iridescence, also emits c r  radiates light in the 
same manner as  ordinary visible bodies ; and that these 
two facts  are not to be confounded in our observations 
and reasonings. SVithout 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. 

W e  conclude tllen, by reason of the fac t s  and relations 
to  which we haye now called attention, we cannct believe 
that ~t is correct to say that non-luminous bodies are seen 
by re,,cted lzght; and we offel. the suggestion that the 
light by which such bcdles are seen should fairly and 
properly be called radiarrt Zzght, as  manifesting all the 
essential qualities of such I~ght .  

CORRESPONDEXCE.  
-

[The  Editor does not hold Ai7nself res)onsibie f o r  ojinio!rs exjressed 
by h i s  rorresjo,z~ienfs. No  notice is inhen of n n o n ~ i i ~ o t ~ s  conrmtrai-
cnfions.] 

In an  article on overgrown teeth of Fiber Zibethicus 
(which b j  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. 

T h e  inclosed drawing represents a similar case, being 
a woodchuck (Arctomys monax) ; it w ~ l l  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 thru$t itself through 
the first and then continued to form a conzjCete circle, a s  
will be evident from the figure. T h ~ s  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. 

JULY 20. I S8 I .  
WARD'SSXTURAI. Rochester, S .  Y .SCIENCE E~TAHLISHMENT,  

COMET (c) 1881. 

To the  E d ~ t o r  o f "  SCIENCE." 
T h e  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 

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

1881 (Stone) 1337 (Hind) 1337 (Lanz,ier) 
Distance of perihelion from node-- 1220 30, Toso44, 93' 41 
Longitude of node-..---.-.-.-.-.-98 43 gq 6 93 1 
Inclination...............-.-... rqr 35 137 6 139 32 
L"?anth"' perihelion distance 9.7959 9.97 9.92 

T h e  d~fference between the o r b ~ t s  of the two comets is 
- - - -  

perhaps greater lhanthe that  I.337. 
The latter was first seen in China On the  26th of June,  
and afterwards in  Europe O n  t he  24th October. 

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

~ ~ ~ ~ ~ : ; c ~ ~ ~ ~ ~ ~ i ~ ~h ~ ~ t~ a ~e ~ ~ 
equal to the sun, so that when a t  its greatest brilliancy it 
w ~ l l  be visible in the evening. While it will undoubtedly 
become a magnificent object, it will not probably equal 
the great comet now receding from us. 

ORMOND STONE. 
MT. r 2 ~ ~ ~ ~ ~ 7 ~ ,o.,rf(li'25, 1881. 

ASTRONOMICAL N O T E .  
WASI~I~LJRNOBSERVATORY,UXIVERSITYO F  WISCOKSIN,

AIhu~sox, WIS . J u l y  17,1881. ( 
T o  the Editor o f "  SCIENCE." 

Among the new red stars found here, the following is 
by far the finest and may be of interest : 
Anon. g mag. R.  A. I" 48'" +j5: Dec. = + 58" 40'.2 
1880.0. EDWARDS. HOLDEN. 

ADULI 'EKXTIOX O F  SU(;AR. 

To the EcZtfor qf " SCIENCE."  

DEAR SIR-In the leading editorial of " SCIENCE" of 
June 18, y ~ uspeak 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, 
2: e., the one which intimates that these different results 
form the theme of a scientific controversy. Since the 
reception of your letter I have renewed my inquiries for 
statistics, and can now say tha t  I do not believe my es- 
timates of the quantities made in the United States are 
very \vide 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, Xew York, there is a large es-
tablishment for making ', New Process Sugar," the 
branhattan 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 ha,! made diligent search for this establishment, 
and it could not be found. A t  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 proplietors 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 


