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If a moving steamer were ph otographed SQ as to be re
duced to 1-1000 of her size, a displacement on the pl ate 
of f.2�O inch would represent on the part of the 
steamer a movement of 1000-250 in chea, Or tour inches. 
Ata speed of 15 miles an 11011r, this would occupy 8. 
p eriod of 1-66 !;econd. This reduction would represent 
the Ci�y of Rome as a little over six inche� long. 

In photo�ral>hs of distant objects, there w ould be a 
certain difficulty in determini ng the blur. The grain 
of the paper would tend to oonceal it. When a. Ileal" 
object is photographed so as to be reduced to oue-h alf 
only of its natural lSil.c, any displacement in the time 
of exposure is much more ea!\ily detected. It;s such 
stlbjects tha.t test most rigorously the limitations of 

the photographic art as affected by the shutter me
chanism and sensitivenesl;! of the pl ate. 

The C!1t represents lI.l most of full size a photograph of 
a !!winging penduluJJl.· It was taken by Dr, or. J. Hig
gins, au amateur photographer of this city_ The con

dition s were 8.1! 'follows: 
The pendulum was eight jnches long 88 rega.rlis the 

distance from its point of I;uspeusion to its center of 
oscillation. Thu� its peri od for small ares would be 

a.bout (}'i sec., and for a longer arc such as indicated by 
tbe dlvided ci rcle a very little more. It WItS held at one 
extremity of the graduated arc by a catch attached to 
the telegraphic sounder, so as to be releaijed when a 
cur rent of eleetrioity was passed through the magnet. 
]n the circuit with the sounder were included a key, 
a resistance coil. and an electrica.l detent of similar 
character to the sounder, for holdin g and releasicg the 
�hutter or the camera. The paperll.rc was divided into 
inches, and the general data of the experiment were 
written on the cards seen attacbed to the standard. 
The apparatus was set upon the roof of Dr. Hig�fn8' 
residence. To make the print a certificate I;lf its own 
authenticity, '" goblet of mercury wa,a placed by the 
side of the a.pparatus, and was photogt'aphed with it. 
This proved that the table was level. Othenvise, by 
icc1iningthe apparatus, the pendulum could be taken 
by a time expoHure in any desi red po.lition. At the 
upper end of the rod, two threads were used for sus· 
pending the pendululD. This precl uded the p08sibility 
of the penduluw being mechanieaLLy beld to Olle t>ide; 
as it would be impossible to do this and k.eep the 
threads aligned witb the roo. The camera WM then 
p laced a short distance from th� apparatus, focused, 
the shlltter detent arranged, f. mirror W88 placed so 88 
to reflect the sunlight diracUy npon the pendulum, and 
a.ll wa� l'eady. 
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TIlE POBClYl'IHE AliT E&TEB. ter and penduluIO. The pendulum swung down, 
passed the lowest point ot its arc. consuming very near· 
ly � second in the journey. and just as it was rising 00 

the oppoaite aide was photogJ'apbed . The �harpne�s 
of the image is surprising. Absolutely n othing can be 
detected to indicate the motion of the pendulum. The 
length 01 the pendulnm is known; the divisions of the 
are can be reduced to degrees, 130 as to give its angular 
displacement, a.nd thu� we are in pos3.ess ion of the.data 
lle3eSsary to arrive at an idea of the time o[ e:rposure. 

An.important question iu natural hist()ry !'An now 
be answered. There are egg-laying IDa.mmalll. This 
fact, which has long been believed by scientists, has 
finally been prol'ed, and the link �etween ma.lDmals 
and birds, which, according to the saying tha.t .. Na
ture makes no jumps," mu�t neCessarily exist, has been 
found. It is worthy of note that Darwin was interes� 
ed in tbis questioD. 

The pendulum in its jo�rney tram starting point to 
the plMe where it was photographed had spent about 
� secon d, It ·waa at this point moving at the rlJ,te of 
25'S inches per �econd. Taking ihe :reduction a.$ one· 
half, which is not far from the truth, and allowing for 
a displacement of image on the pl ate of 1-200 inch, 

1 
this would glve lo r time of exposure ----- second or 

12'9x200 
1·2580 st'cond. For Mr. Muybridge's exposures the. time 
of i'lioo of a second )las been claimed. Mr. E. J. Marey, 
who in France hal') done the most important work of 
the last few years in photographing moving Ulen ana 

THE PORCUPINE ANT RATn. 

animals, has used a. regu� ar exposure period of 1·2500 
of a. second. Dr. Higgins, therefore, seems to have 
about rea.ehed the same limit, for when � shar pn ess 
of the irunge is eonsidered, it. is not easy to admit a 
greater displacement than that used in the c.alculation. 

Again, it is neces�ary to d isting llish between the em· 
cient period and wechanically op6nill� peri od of a 
shutter. Little effect is produced upon the pl�te until 
the shutt�f i. partir open, �lid the light cea�es to & 
great extent to act before the sh utter is fully closed. 
The ex.posLlre, however, WM wOIlderfuLly short. \Vhen 
the nearness of the objeet to the camera is ta!ten into 
account, the perfection of the photograph produced is 
very remarkable. 

August 2il, 1884, Dr. Wilhelw Haacke, forme!' a.ssi�t� 
ant of Haeckel a.nd Director of the South. Allstralian 
Museum in Adelaide1 discovered that the porcupine 
ant ea.ter (Echidna hys!l'ix) laid eggs, and the same 
d[scovery was madea few days later by W. lI. Ca.ldwell, 
a young English n atu ral i�t who went to New HoHand 
to study the development of animals of the rtuckbill 
species. The anatomica.l construction of tbe!;e animals 
and their position in tbe zoological iSyst(;Ul hal> been 
a subject of di�cusaion among naturalists, but they 
hav� finally been classed ill! mammals. The particu
lar animal to which we wish to call attention (see 
accompanying cut, taken from the Illust,·i1·te Zeit'my) 
i8 the porcupine ant eater (Echidna hYStl'iw). It is the 

sll�Uest of th e monotremes, and reminds One of the 
·porcupine. It$ body is plump, and its short legs are 
each prov-ided with five strong toes armed with sbarp 
nails, weLL adapted fot burrowing, Its be ak resembles 
clo�ely that of the woodcock. b(>ing thin and tube
shaped. T he mouth ill very slllall, only ls.rge enoogh 
for the passage of the worm-like; rougoh-polct@d ton gue, 
which can be extended some d ist an ce beyond the beak 
and is used for drawing in food (ants and other inseots). 
No ears are visible. but there .arfl hearing passages, 
whi�h ca.n be opened and closed by folds of skin. Th& 
upper part of the body is covered with black, pointed 
quills, the roots of which are surrounded by ahort hair , 
and the head, legs, a.nd othtlr parts of the body are 

• I.. • also covered with hair. KydtauUe .Jack Patent. This ant eater lives in mountainous districts and jn 
In the U, S. Court, Southern District of New York, high,' dry woods in South Australia, whert' he burrows 

in the case of Richard Dudgeon v. 'Vatson & S tillman, under the root!! of th� treet>. In his hole he makes a 
for infringement, Judge Coxe Iluetained the plaintiff's 
claims and gr ant(>d an injunetio,�_ Th� defenSll ,was 

nest which he lines withpartsof plants. To protect him. 

want of novelt.y and non,infringement. The.J udge in 
self from an en emy, he rO;I� ::�self up like 0. porcl,lpine. 

his opinion describes at Isngth the workingsofhydrau- . . . . . .  . 
lie j acka, lLnd SlLyS there is no doubt a8 t() the infringe- The Nortll.�est�rn M'l�ler, of Mmne_apohs, MmD., I.B a. 

ment of the patent, a.ethe ja.ck made by defendants· w
,
eekly ��bhcatwIt whLCh h� attamed a

. 
�e5ervedly 

works hi substantially the sa.me manner. . hlghposltlon as a representative of the mllhng inter-
• , • I • ests of the country. It celebra.ted the holiday Beason 

A touch of the finger on the key releued both lihut-

SOME one trnthfully agserts that it is che aper to get this year by issuing tl.n unusually attra.ctive nt.lmbel'. a. 
a �ood fmgi�eer and a good engine than to procure an prominent feature of which Will! the presentation of pic
interior q ua.l.it1 of both articles. tUl'esof a large num her of leading meID bers of the trade. 
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Weldlng by Electricity. and salt, for example, the evaporation of the water in in mechanics to -any .other cause than the protection 
afIorded to inventors by the patent laws. It is unfor
tunately true that the deserving originator is often 
deprived of his just rights by his inability to comply 
with the requirements of the law governing the grant
ing of patents, or, as sometimes happens, through ig
norance; but this does not afIect the general result. 
It has been asserted, also, that irregularities occur in 
the issuance of patents by the commissioner, by which 
inventions are rejected as valueless on the ground that 
they do not possess sufficient novelty to entitle them 
to the protection of a patent, and subsequently an
other applicant is awarded letters for substantially the 
same thing originally declined. Such mistakes should 
not militate against the system. 

Recently, at the Institute of Technology, Boston, the filled bulb, due to the cooling and condensation of 
Professor Thomson, of the Thomson-Homrton Com- vapor in the empty bulb, is so rapid as to carry off the 
pany, of Lynn, made known to the public his new and heat to such an extent as to cause the water to, freeze. 
remarkable metho<f of welding, by which a broken Instead of l'mploying the freezing mixture, a spray of 
bar of metal can be easily reunited, or bars of differ- ether or bisulphide of carbon may be projected upon 
ent metals welded together; and those materials the empty bulb with the same results. 
which previously resisted welding most strenuously This is a very interesting experiment, illustrating the 
are now joined with ease, while those previously easily· principle of freezing by. evaporation. It is the opposite 
welded remain the same by the new process. Differ- of the popgun experiment illustrated and described in 
ences in specific electrical and heat conductivity are the last article on this subject. That was heat by coni
the properties which are mORt t.roublesome. The pression. This is cold by rarefaction. 
method consists in simply forcing the ends to be The candle bomb, shown in the annexed engraving, 
welded together tightly and passing a sufficiently exhibits in a forcible way the explosive power of steam. 
powerful current of electricity through the joint. It consists of a small bulb of 
The resistance raises the metal to a welding heat, and glass filled with water and seal- The truth of the matter is, that the law in its pres

ent shape is a very good one, 'and it has the indorse
ment of ail who are interested in the prosperity of the 
nation. That it may sometimes be abused is no argu
ment against its advisability, for very few acts are ab
solutely perfect. So long as a reasonable protection is 
accorded to inventors, no one will have cause for fault
finding. Public opinion is strong enough, as was 
evinced recently in the sewing machine case, to restrain 
those having the power to give extensions from using 
their privilege when it is liable to work injury to the 
country at large. Those who have commenced a sense
less opposition to the entire system because ,a few 
grasping men, following the natural instincts of human 
kind, have. attempted to derive more benefit from it 
than they deserve, will see their 'errol', and unite with 
us in expressing the belief that the encouragement of 
genius is the product of an advanced state of civiliza.
tion, and for that reason merits the friendship of sen
sible men.,-The Manufacturers' (JazeUe. 

the pressure makes the joint. The speaker enumer- ed. When held in a candle or 
ated some of the practical results obtained person- lamp flame by means of a wire 
ally within a recent period. Iron and copper wires loop, it soon explodes violently. * 

of varying dimensions have been' joined end to end. The least expensive machine 
Steel or iron bars nearly an inch in diameter have for applying to mechanical work 
been solidly welded together, and steel has also been the force exhiWted by the candle 
joined to brass. A copper rod nearly one,half an bomb is the fifty cent engine, 
inch in diameter has been welded, requiring a current shown in the engraving below. 
of 20,000 amperes. Steel pointed tools may be cheaply CANDLE BOMB. It is a small and simple ma-
made of inf!Jrior metal, and ,new points welded on as chine, but it is far more perfect than the steam engines 
desired. of our forefathers. It will readily make· 800 to 1,{)()() 

The cost of the new process is uudoubtedly less revohitions per minute. It is a wonderfully inexpens
than by the old method of forge and hammer, while ive example of the world's great
the time required is very short and no heat is wasted. est motive power. Its construc
Mr. Thomson stated that in welding a' steel bar 1� tion is so well known as to re
inches in diameter, a current of 6,000 amperes in quire no description. 
volume and having an electromotive force of one- The radiometer is one of those 
half a volt was necessary. ThE? use of 35 horse power instruments which should per
for one minute is another way to state it. haps be classed with scientific 

SCIENCE IN TOYS, 
n; 

The pulse glass, shown in the annexed engraving, is 
due to Franklin. It consists of two glass bulbs, formed 
on opposite ends of a tube bent twice at right angles, the 
system being partly filled alcohol or ethel', the ail' hav7 

ing been expelled ,by 
boiling the inclosed 
fluid before sealing 
the tube. When the 
bulb containing the 

PULSE GLAss. liquid is held in the 
hand, and the tube is placed in a horizontal position; 
the rapid evaporation of,'the liquid by the warmth. of 
the hand creates a pressure which causes the transfer 
qf the liquid to the cooler bulb. The quick eyapora
tion of the liquid adhering to the sides of the now 
empty bulb increases the pressure, and causes a rapid 
ebullition of the liquid in the full bulb, and at the 
same time carries off the heat to such an extent as 
to produce a. very decided sensation of cold. 

When the bulb is held at an inclination of'about 40°, 
the liquid pulsates from one bulb to the other. The 
expUlsion of the liquid from the bulb in the hand pro
duces cold, which is quickly dissipated; and when 
eqUilibrium is restored, the liquid contained by the 
tube condenses the vapor in the empty bulb, and 
enters that bulb, to be again expelled as before. 

The instrument operates continuously and very 
regularly when placed in a horizontal position·upon a 
table, with one of the bulbs in the vicinity of a lamp, 
that is, within eight or ten inches of the flame, the 
other bulb being placed as far as possible away from 
the flame-and shaded. 

Wollaston's cryophorus is similar to the pulse glass, 

WOLLASTON'S CBYOPHOBUS • .  

the only difference. being that the tube conn�ting 
the two bulbs is made much larger, to avoid choking 
by ice, a thing sure to occur when the tube is of 
small ,diameter-the water vapor which .is drawn 
toward the empty bulb (in a manner presently to be 
described} being condensed and frozen on the wans 
of the tube to such an extent as to entirely close it. 

The 'cryophorus in process of constrnction is partly 
filled with water, whioh is boUed in the bu.lbs l;>efore 
sealing, to drive outth�air. When the empty bulb of 
the'apparatus is placed in a freezing mixture of ice 

apparatus, but it may, neverthe-. 
less, be properly called a toy. It ...e . ., 

is a heat engine remarkable for Snow Melting ApparatlUl. 

its delicacy as well as· its great A system of 8now melting has been devised by Mr. 
simplicity. It illustrates a Class F. Lyon, of 94 Harleyford Road, London. When it is 
of phenomena discovered by considered that a fall of snow 6 inches deEp, overone 
Crookes, which are complicated mile of road 60 feet wide, amounts to 5,866 cubic yards, 
and difficult to explain in a brief I'IFTY CENT ENGINE. the impossibility of removing it promptly by means of 

, BADIOJ[ETEB. 

and popular way. horses and carts is at once apparent-the more so 
The instrument consists of a very when it is remembered that some metropolitan ves

slight spider of aluminum, support- tries have from 50 to 100 miles o.f road, and thus 
ing on the end of each of its four would have to deal with from 300,000 to 6oo,QOO cubic 
arms a very thIn mica plat� black, yards of snow, assuming a 6 inch fall to occur. The 
ened on one side and silvered on the principle of Mr. Lyon's invention is that the snow can 
other side. . be"dealt with in the roads on which it falls when it 

The aluminum spider is provid- is in a light and fleecy condition, and therefore easily 
ed with a jewel, which rests upon melted. The apparatus consists of a wrought iron 
a delicate needle point support, tube about 35 feet long, having' a furnace at one end 
ed 'at the center of the glass globe. and a short length of vertical pipe for a chimney at 

The spider . is reta.ined on its th,e other. The tube is made in lengths of 6 feet, and 
pivot by a small tube extending each length is tapered so that they all fit into each 
downwar� from the top of the other and are closely packed for transport on wheels. 
globe. When placed in sunlight or When a fall of snow occurs, the apparatus is to be 
near a gas or lamp flame, the IIt\d along the gutters of the roads to be cleared, the 

vanes revolve rapidly. Crookes' explanation of the width occupied being about 4 feet. A fire is then to 
radiometer is as'follows: "The interior of the glassves- be lighted in tlie furnace, the heat -from which will 
sel being highly'vacuous, the light or the total bundle pass along the horizontal tube, which has a flatly 
pf rays included in the term light, 'falling upon. the arched top. The snow is then to be shoveled on to 
blackened side of the vanes, become'il absorbed, and t.he heated tube, which will melt it, the resulting 
thereby raises the temperature of the black side. This water flowing away to the nearest gully. A trial. of 
causes extra excitement of the air molecules which this apparatus took place in the St. Marylebone dis
come in contact with it, and pressure is produced, caus- trict in February, 1885, on some snow which had fallen 
ing the fly of the radiometer to turn round." G. M. H. long, previouely and had been twice carted. Not-

. • •• I • withstanding the solidified condition of the snow and 
. ,.J.,�ncouractntri Inventor .. ', '  the imperfect condition of the experimental apparatus, 

Until very recently the propriety of rewarding �llven- . it is stated th"at 21 yards of the consolidated silow, 
tive genius, by securing to. the originator of a public weighing.10 tons 8 c�t. 3 qrs., and equal to 198 yards 
benefit certain rights, by whic� he might obtain remu- of freshly fallen snow, were melted in 10 hours with'a 
neration for the labor and .time expend�d by him in consumption of coke of the value ·of ls. 7d., or under 
perfecting his invention, has not been questioned. A l%d. pel' ton. 
uniformly healthy sentiment has prevailed on this sub
ject, which has materially assisted in increasing novel
ties of a useful character. The incentive of a pecuniary 

.. � ... 

Talcum Ffiter. 

reward has stimulated the efforts of men of ability in Talcum as a filtering medium, recommended by Dr. 
every walk-of life, and' as a consequence there has been Fr. Hoffmann, is reported by the Committee on the 
a marked improvement in the domestic economy of.all National Formulary to be better, cheaper, and afford
civilized peoples. ing quicket filtration .and clearer filtrates than other 

The Rl,ivantages of the patent right system are pro- media previously used. Finely powdered white talcum 
bably more apparent in the United States than in any should be well washed with hot water, slightly acidu
other country. No nation has produced so many use- lated with hydrochloric acid, and again washed with 
ful inventions as this, and to the effort!\ of American pure hot water until no trace of acid can be detected. 
genius'may be aScribed the complete revolution in It is then dried, and may be, used by adding the dry 
several &elds of labor which has rendered it possible powder to the cloudy mixture, and filtering through 
for men who were once slaves of toil to work and at paper; or the talcum filter may be constructed in th� 
the same time enjoy life. ,This has a forciblf illustra- following manner: 
tion ill the changed system of far:ming brought abo\lt �ake" a double filter out of. white filtering paper, 
by the patent agricultural "implements now in generitJ: 'and insel't it in a quart glass funnel; mix about half 
use; B!lfor� the introduction of these useful articles an /Junce· of talcum with one pint of hot water in 
every grain of wheat was paid for, literally, by a drop a bottle and shake well, then pour it immediately upon 
of sweat·; but now, . although the Jarmer is still com- the paper filter, taking care so to distribute t4e mix
pelled,toJabor, he does it under such improved' cir- fure that the entire filter from bottom to top is evenly 
cumstances that it scarcely seems burd-ensome, and .covered with the fine powder. The water will be found 
agricultnrfl, -as a consequence, has become a favorite to pass off rapidly and perfectly clear, after which the 
pursuit, �stead of· being avoided,as it was at one filter is ready for filtering any cloudy mixtures. The 
period. 

. 
same filter may be used frequently for the same sub-

It would be idle .• to' attri�ute the great strides made stances; but after it has been used the funnel should 
*Wiuinexperiineriting with candle bombs, a guatd of BOme sort should be covered with a glass plate, to exclude the dust and 

be provided, to prevent injury to the experimenter. preserve the filter clean for the next operation. 
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