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THE TWO HEADED COW. 
We present a sketch from life of the two headed cow 

that has been exhibited in this city and elsewhere with 
one of the leading circuses. The animal, except as re
gards its cranial peculiarity, is of normal appearance. 
It is well kept, and has a well developed body. The 
left head, the one nearest the front of the picture, is, 
as regards its external function, inferior to the other. 
It eats and drinks with the right hand mouth, having 
full command of its jaw. The jaw of the other head 
has hardly any power of motion, as it is�embedded in
the neck. It has three good eyes, and but for an acci
dent, when the vehicle containing it was upset by an 
elephant, would possess four. The same occurrence 
broke one of its central horns. Although the left head 
is comparatively passive, yet under certain circum
stances, as when the animal is eating, the mouth be
longing to that head emits saliva. Although it cannot 
eat, this mouth can" water," as the epicures say. In 
the center of the forehead of the right head is a deep 
depression that does not appear in the left head. This 
would seem to indicate a deficiency in development of 

the brain on that side. But naturally all speculation 
on the inner structure cannot well pass the limits of 
conjecture until a post mortem examination can be 
had. The bony front in the region of the bases of the 
horns is continuous apparently for both sides. 

- For about one hundred years the subject of animal 
and human monstrosities has been systematically 
studied. Goethe remarked that" it is in her monsters 
that nature reveals to us her secrets." The elder 
Geoffroy St. Hilaire, the con tempo rary of Hauy the 
great mineralogist, and of Cuvier, whom indeed he an-

instance of this fact. Inspiteof their deformation, they 
lived in good health to the age of 63. They were mar
ried, and each had several children, who were free from 
deformity. It is very rare that true monstrosity is trans
mitted as an hereditary quality. It is also noticed that 
among animals, monsters predominate in the female sex. 

• f .... 
Vibration. oC the Telephone Diaphragm. 

M. E. Mercadier has recently contributed the results 
of some additional experiments on this subject to the 
.Academie des Sciences of Paris. He distinguishes two 
classes of vibrations in the plate. One is molecular, in
dependent of the form or dimensions of the diaphragm, 
and -reproductive of all sounds. This he calls pantele
phonic vibration. The other class of vibrations, affect 
the mass of the plate taken as a whole, depending on 
its form, elasticity, and structure. This vibration cor
responds to the normal note of the plate and to its 
harmonics. The latter class is injurious as regards 
the action of the telephone. The experimenter ar
ranged a telephone diaphragm so that it was held by 
three points of its circumference corresponding to the 
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nodal lines of the first harmonic of a circular disk. 
The instrument with this modification in reproducing 
musical sounds produced only this particular note with 
any degree of strength, and the telephone was mono
telephonic in action. But when the diaphragm was 
prevented from actiog thus, by damping either with 
the fingers or by placing the ear directly against its 
surface, the molecular or pantelephonic vibration pre
dominated, and all sounds were heard, including the 
first harmonic. The paper describing these experi
ments was presented at the seance of April 4, 1887. 

tedated in the acquisition of renown, formed an ela- .. I. I .. 
bOrate classification of these abnormal growths. He 
g.v�::�he SCience a name, "teratology." His work, Power ot Sun.hIDe. 

"'Histbire des Ariomalies," etc., was published in Public Opinion condenses from the Chau,tau,quan an 
Paris, 1832-36. It is in three octavo volumes. He en- interesting article by Charles Barnard, in which he 
deavors to bring the varieties of monsters into a sort shows that the great star which we call the sun is 
of Linnean classification, using the divisions of classes, literally the stove that keeps the whole world warm. 
orders, tribes, families, and genera. - Thus this cow In conclusion, he gives the following facts, most of 
would come within his second class, andJn the second which are known to the readers of the SCIENTIFIC 
order, the parasitaires, of that class. AMERICAN, but are none the less curious and interest-

Except for -its cranial peculiarities, this cow would ing to the general reader. 
probably be found perfectly organized; other mon- Heat expands and cold contracts, and everything 
sters having repeatedly proved free from other than warmed by the sun expands under its gentle heat. 
the- local deformities or weaknesses. Among humli.n Every rail on all our railroads expands and grows per
monsters, the famous Siamese tWins maybe cited as anceptibly 10nie1' In brlsht-.aUWlhwe, and contracti and 
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grows shorter whenever a cloud cuts off the heat or 
the earth in turning moves away from the sun. So it 
is-found necessary to leave a little space between every 
rail, wherein it can stretch itself in hot summer days. 
Were all the rails pushed close together in laying the 
track, the first day of hot sunshine would pull the track 
to pieces, or render it so uneven that it could not be 
used. Every iron bridge stretches in the sunlight, and 
would tear itself to pieces were it not carefully adjusted 
for this expansion in the sun, and given a chance to 
freely move on its foundations whenever the warm 
fingers of the sunshine are laid upon it. Brooklyn 
bridge is in four distinct pieces, with plenty of room 
between to move, and it does move every day. In 
warm sunshine it is longer by several inches than on a 
cold night. The cables of the bridge are continuous, 
but the expansion caused by heat lengthens the cables, 
and they let the bridge sink two or three feet in the 
middle. Even a passing cloud, hiding the sun for a few 
moments, will cause the entire bridge to rise in the 
middle by cooling and contracting the cables. I have 
personallyl1leasured.the movement of Brooklyn bridge 

on a hot summer's day, between bright sunshine and 
the shade caused by clouds, and have seen that it 
moved over one inch in less than two hours. In build
ing the great bronze Libel·ty in New York harbor, the 
same thing had to be guarded against, and provision is 
made to allow the w hole vast figure to move under the 
expansion caused by the heat of the sun. The move
ment, owing to the irregular surface of the statue, is not 
visible, as in the Brooklyn bridge, yet it is there. 
Even Bunker Hill monument, which is built wholly of 
stone, is distorted out of shape every day by the sun, 
though the movement cannot be proved except by cer
tain experiments made for that purpose. What will 
finally become of our stellar stove no man can positive
ly say. Yet, judging from what we know already, it is 
quite possible that it is burning out. When its fires 
finally die down, the end of our planet is at hand, and 
all life here will slowly. or suddenly perhaps, become 
extinct by freezing, and our planet will meet its end as 
a dead star swinging through the awful cold of the 
stellar spaces. People of fervid imagination have 
thought the world would come to an end in a general 
conflagration. It is much morelikely our stellar stove 
will go out, and the world will calmly freeze up. Of 
the two methods of ending earthly history, the latter 
wilrbe eVidently the more comfortable. 

-
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LIIDIt oC Available Power In Great Telescopes. 

BY G. D. HISCOX. 

According to accredited formulre, the minimum dia
meter of the optic pencil at its emergence from the eye 
piece of a telescope is equal to the diameter of the ob
ject glass divided by the magnifying power'; and by 
inversion, the magnifying power equals the diameter 
of the object glass divided by the diameter of the emer
gent pencil. 

As it is often desirable to observe nebulre and clus
ters, as well as search for faint comets, under very low 
powers, for the purpose of obtaining a larger and more 
brilliant field, and for bringing out the fainter com
panions of double stars, the fact becomes important 
that in great telescopes an observer may only obtain 
the value of two-thirds, one-half, or even one-third of 
the total light-grasping power of the telescope. This 
failure comes from the disparity in the size of the pupil 
of the eye and the emergent pencil of light from low 
power eye pieces. 

The eye aperture in dilIerent individuals varies from 
one-eighth inch to one-fourth inch in diameter under 
the same light intensities; and the pupil of a single in
dividual may vary in diameter from one·eighth inch to 
one-fourth inch with varying light intensities. Hence 
there must be a larger personal equation to account for 
the discrepancies in the recognition of faint objects in 
large telescopes. 

By the rule, a telescope of twelve inches aperture will 
have an emergent pencil, with a power of 100, equal to 
0'12 of an inch or one-eighth inch in diameter; with a 
power of 50 it will equal one-fourth inch. 

An eighteen inch aperture with power of 100 has a 
pencil 0'18 inch, or about 3-16 of an inch in diameter. 

A power of 150 gives a one· eighth inch pencil, so that 
with the Chicago telescope a power of 100 is the lowest 
possible, while a power of 50 would shut out more than 
one· half the light from any ordinary pupil. But here 
the trouble only begins. A power of 100 with a field of 
half a degree, or pORsibly more, is a good working 
power for searching, and for bringing out the con
figuration of nebulre by contrast with a dark back
ground. 

With the twent.y-three inch Princeton telescope a 
power of 100 produces a pencil 0'23 inch, or nearly one
fourt.h inch in di ameter, about the largest that can be 
compassed by eyes with large pupils, when the tele
scope is directed upon faint objects. The lowest power 
in use with this telescope is 158, with an emer.gent 
pencil of 0'15 of an inch, or about equal to the dia
meter of the ordinary pupil in daylight. Here the 
equation of the eye comes in as a factor determining 
what one person can see and another cannot. 

In the Washington twenty-six inch equatorial the 
lowest power in use is 155, giving an emergent pencil of 
0'17 of an inch in diameter. This is too large for many 
to compass, and it is only with the pupil of Professor 
Harkness, which is 0'22 of an inch in diameter when 
looking at a distant light, that assurance is had that 
the whole power of the telescope is made available 
with this magnification. With a power of 100 the 
pencil would be increased to 0'26 of an inch, placing 
itR full power beyond the scope of the human eye. 
So with such a telescope 155 is the lowest power 
available for the delicate work of studying the fainter 
wisps and minute stars of the nebulre. 

The thirty-six inch telescope of the Lick Observa
tory will be somewhat crippled by this difficulty, un
less sOllle new form of eye piece is made to overcome 
it, for with a power of 100 the pencil will be 0'36 

inch, or nearly three-eighths of an inch in diameter, 
making it impossible to use the leviathan for all that 
it is worth with low powers. A power of 200 with a 
pencil 0'18 of an inch in diameter will be the lowest 
that will give the full value of its light- grasping power 
to an ordinary pupil; the measurement of the latter 
ranging from 0'12 to 0'20 of an inch in diameter when 
in a normal condition. Now, 200 is an unsatisfactory 
power with which to view a nebula and compre
hend its beauty and delicacy. 

When we rise to the sphere of the great reflectors, we 
meet an insuperable stumbling block. A forty.eight 

- inch reflector cannot use economically a power of less 
than 250; while the great seventy-two inch reflector 
of Lord Rosse is restricted with a power lower than 
350, which produces a pencil of 0'20 of an inch dia· 
meter, the utmost capacity of the average eye; so 
that but few persons can compass the light-giving 
power of this great telescope even with this power, 
which is far too great for nebula. work. With a power 
of 500 the pencil, 0'14 oC an inch, just comes within 
the light-grasping power of the average eye. 

est offering within the gift of so great and costly an 
instrument. 

In celestial photography this difficulty is avoided, 
and this may account for the late photographic dis
coveries of faint objects by some of the large tele
scopes in France and England, the forty-eight inch 
reflectors of the Paris Observatory, and of Mr. Com
mon in England, being now used for this purpose. 
The photographic plate utilizes the whole light of the 
largest emergent pencil, and with the quick process 
will no doubt realize large and satisfactory results in 
the near future. 

The method of overcoming this optical defect in the 
low powers of great telescopes is worthy of our best 
efforts, and its remedy may lie within the scope of 
mechanical optics; although in a slight correspond
ence with Professor Young on this subject, he casts 
some grave doubts on the possibility of its accom
plishment, or the dodge ability of its geometrical con
siderations. I do not think that theoretical geometry 
is at fault for this suggestion, for it has always been 
found to swing into line in the face of mechanical 
facts; not that geometry is at fault or untrue, but that 
the human mind has not always recognized the geo
metrical bearing until after the discovery of the me
chanical relation of its factors. 

Some experiments upon the realization of the full 
light of wide-angled object glasses of short focus, as 
used for comet seekers, seem to point to a solution, 
which at a later time I may bring before the Society. 
-Read before the American Astronomical Society, 
January 10, 1887. 
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Supreme Court decision invalidating the Bell patent of 
1876. 'I'hese changes will cause a fundamental change 
not only in the system of granting patents, but also in 
the administration of the patent law, and will be a 
vital improvement. Other subordinate changes for the 
better will follow, as a matter of course-almost auto
matic changes. 

... � . 

Tight v. Slack Car C ouplers. 

The main results of the tests made on the Chicago, 
Burlington & Quincy with trains of slack and tight 
couplers show that though the use of tight couplings 
does not altogether abolish shocks, the bumps are far 
less severe than with the slack couplings. The slid o  
meter was Illoved a s  follows with different styles of 
couplers: 

Average Con pier • slack. 
Ames ......................... 1'7 in. 
Janney .......................... 0'5 in. 
Perry. . . . . . . . . . .. . .............. 2'1 in. 
Potter ... . ... .... ..... . ... " .... 3'1 in. 

• .. ... .. ............... 0·3 in. 

Movement of slidometer. 
5 in. to 10 in. 

M in. to 8).2 in. 
S in. to 14 in. 

11 in. to 18 in. 
5 in. to 11 in . 

The shocks were obtained in making emergency 
stops with trains of twenty-seven cars, including dy
namometer and way car. In each case the five cars 
next the engine were fitted with the Westinghouse 
brake and Janney coupler. The remaining twenty 
freight cars were fitted with the coupler under trial. 
A consolidation was used, and the stops were at speeds 
varying from 22 to 44 miles an hour. Half the stops 
were made on a level, and half on a down grade of 53 

feet per mile. In these tests all the cars were empty. 
• I • , • In the following tests half the cars were empty and 

Patent Lenons CrolD the '.I'elephone Litigation. half loaded. but the other conditions were similar: 
In a letter to the American Engineer, Mr. John Movement of 

McClary Perkins writes as follows: conPler.
. 
��:�!: 

5 BI:��:e�er·in. The discussions which have been going on before the i:::;.,; ...... ::: .... : .. :·:: .... : ....... : : ... 0'5 in. l�in. t07� in. 
people of the United States and before certain federal The results are on the whole in favor of the close 
courts during the past few years, regarding the so-called coupler, but show that with emergency stops shocks 
Bell telephone patent of March 7, 1876, are now all are not yet wholly abolished. 
closed, and five appealed cases are now under consider- A series of tests were made to further demonstrate 
ation by the United States Supreme Court, and the whether as many cars could be started on a heavy 
decision of this court may now be expected on any day. grade with close couplers as with links. A train of 51 
There is no possibility of a doubt even as to what the empty cars was made up, and out of this, with 15 feet 
decision of the Supreme Court will be as far as t.he Bell of link slack, the engine succeeded in starting 46 cars. 
patent of 1876 is concerned. It will be wholly wiped The slack was then blocked out by placing iron 
out so far as the telephone is concerned. There are so wedges between the drawbars, and the same number 
many conclusive reasons for this opinion that it is of cars were started, apparently with less trouble, 
puerile to discuss the matter. Of course. very much fully substantiating the results of former tests. Link 
j:lom,J.l,lent, thought, and discussion will follow. The slack apparently is of 1,10 advantage whatever over 
history of this so-called Bell telephone patent has been the spring compression in starting trains. 
so very remarkable in ,the courts that it is probable It may be remarked that the violence of the shocks 
that there will be n� littl�' discussion as to the pressing cannot be altogether gauged by the relative movement 
need of so. me change l�thep!l,tentl�w, �nd probably also of the slidometer. The blow with loose couplers was 
some radlc�l change m t�e �on.stl�utlOn of the fe�eral I sharp and distinct, while that with close couplers was 
courts, whICh alone have JurlsdICtlOn of patent SUltS. cushioned -Rail1'oad Gazette. 

The system of preliminary examination in the Patent ' -

Office is attended with so many evils and so little good -----_ .. _4 ... >-I'� ... _-----

that the first ,thing proposed will probably be a return Pluatatlon. 

to the system of granting patents as it existed in this Fluatation is the name applied by Messrs. Faure, 
country before 1836. Then a patent was granted to Kessler & Co. to their process of hardening building 
whomsoever .asked for it-as it always has been in Eng- stones through the application of hydrofluosilicates. 
land-and the burden of proving the validity of his pa- The operation is very simple, and can be performed 
tent before the courts devolved upon the inventor. whenever desired, either upon the stone before it is 
But this will be no hardship, nor will the burden of put in place, or after the building or other structure is 
proving the validity of his patent before the courts be completed. The surface of the stone is covered to the 
any greater than it now is. desired degree with a solution of the fluate by means 

At present a patent has no real value until it has of a brush, sponge, or hand pump. Another appli
been su�tained by some federal court in a bona fide in- cation is made the next day, and a third one the 
fringement sui�. It wlll have only the same result by day a�., As a general thing, it requires three ap
a return to tlul·pa.tent System as it 6xillted in this coun· pu�t�ons,'although each time the stone absorbs 
try before 1836, and as it now exists in England and the less. '. The-hardenillg takes place at once, and upon 
rest of the world. All chance for fraud, corruption, the third application becomes perfect. There are 
favoritism, incompetency, and many other evils in the sllveral soluble fluates, and each of them has its own 
Patent Office will then be cut off. It will only be an peculiar properties, although all of them harden lime
illustration of the good old Democratic doctrine that stone. One darkens the color of the stone, another 
the simplest government, that which has the least rna .. whitens it, another preserves the original color, and 
chinery and consequent friction, is always the best gov- others again color the stone indelibly. The coloring 
ernment. fluates most employed are those of iron, which give a 

As the outcome of the lessons which will be learned brown tint, and those of chromium and copper, which 
from these remarkable telephone trials in the federal i

i 
give two greens of different shades. Fluatation is ap

courts during the past seven or eight years, the second. plied to old structures as well as to new ones, and it is 
probable conclusion will be that the tenure of judicial I the true means of preserving the edifices that have 
office by federal j udges should be changed �o a term of I been bequeathed to us by our fathers, and which our 
years instead of for life, as it is now fixed by the Consti- I climate is daily tending to destroy. 

With such an unwieldy instrument and great mag
nification, it is no wonder that stars are unsteady and 
seeing unsatisfactory, as has been often asserted; nor 
is it a wonder that the great reflector has done so little 
work, when a power of 200 produces an emergent 
pencil of 0'36 of an inch in diameter, and with such 
a power only one-fifth the light-giving power of that 
monster telescope can be utilized. The part thus shut 
out would naturally be the marginal cone, which gives 
the sharpest definition by producing the smallest star 
disk; leaving for the obierver'i gratitlcation thi poor. 

tution. Of course this will require an amendment to After the stone has once been fluated, it becomes so 
the Constitution. But that will require but a short hard that it can be treated like marbles and porphyries. 
time if the people are ripe for such a change in the ten- Upon applying the colored fluates along with a sub· 
ure of federal judicial office. It is now partly published 

I 
sequent polishing, very remarkable decorative effects 

and known by the American people in regard to what are obtained, inasmuch as the intimate structure of 
painful and well grounded suspicions exist as to the, the stone is brought to light, anQ. as the nodules, 
doubtful manner in which the two first and principal 

I
' veins, and fossils are delineated in different tints;,,;, 

decisions were obtained here in Boston in favor of the After the stone has been fluatated it can be ea:sily 
validity of the Bell patent of 1876. This should per· rendered impermeable, and, as it is not attackable by 
manently settle the matter that no federal j udge should ordinary liquids, it may be used for making tables, 
ever again hold a life office, and be so far removed from I sinks, baths, and reservoirs for a host of liquids, such 
the people as to be practically irrespomdhle to the I as wine, oils, alcohol, molasses, etc. 
people. In other words, to use the words of the Massa.- i Fluatation is applied in the same way to cements, 
chusetts Bill of Rights, this should be a government of 

I 
mortars, stuccoes, etc., provided they are more or less 

laws and not of men. calcareous. It renders the alkalies of cements insolu-
These two changes are very important and radical I ble, and thus, after a washing with water to remove 

ones. But I think that these will be the final conclu- I the excess of flu ate, permits' of a coating of paint 
lIionll of thi AWirican peoplQ-u thi 01.1tco�i of thi giin" appliid.-Lu (ilenie Oi'Oil. 
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