
demonstrate that the machines constructed by Mr. 
Gramme are lighter, chea:per, and better, from every 
point of view, than tbose recently experimented with 
on the Rail way of the North. " 

These reservations made (and we see how necessary 
they were), we may go on to describe the experiment 
performed by Mr. Fontaine, with the concurrence of 
Messrs. Nysten, Dehenne, and Chretien, at the Electric 
Company's laboratory. 

The transmission was effected by means <>f seven ma­
chines of a unique type called " Superior, "  manufac­
tured by the inventor, Mr. Gramme. Four of these 

EXPANSION OF WATER. 

served as generators and three as receivers. Each of 
them developed, at its normal angular speed of 1 ,400 
revolutions per minute, an eleetromotive force of 1, 600 
volts and a current of 10 amperes. The four generators, 
excited in series, were mounted for tension, with three 
receivers mounted in the same way with a resistance 
of 100 ohms. The resistance of the armature was 4 '75 
ohms and that of the inductor 6 '5 ohms, say about 
179 ohms for the resistance of the circuit. 

The four generators (in the back part of the en­
graving) received their motion through the interme­
dium of two friction pulleys mounted on a shaft actu­
ated by the engine belonging to the works. These 
machines oscillated upon an axle placed beneath their 
base ; and springs regulated---the -pressm'e- oT the fric­
tion rollers against the driving pulleys. It was an 
hnprovement on the system employed at Sermaize in 
the experiments in electric plowing. 

At the receiving station (foreground of engraving) 
the three Gram me machines were mounted in a line 
and connected by coupli ng plates of the Raffaru sys­
tem. The m echanical power developed was measured 
by means of a Prony brake placed between the first 
and second machines. The total weight of the seven 
mach ines was 18,480 pounds, and their total cost was 
$3,300 

The following table summarizes the chief conditions 
of the experiment perform-
ed on the 19th of October, 
1886 : 

Speed of Gramme gene­
rators, 1,298 revolutions 
per minute. 

Difference in potential 
at the origin of the con ­
ductin� line, 5, 996 volts. 

Intensity of the current, 
9 '34 amperes. 

Power received by the 
driving shaft, 95 "88 horses. 

Speed of receivers, 1, 120 
revolutions per min ute. 

Power collected at the 
brake, 49 '98 horses. 

Industrial performance, 
52 per cent. 

1titutifi t !mtrJtau. 
doned the expression, in several distinct packages, 
each operating independently of the others, and with 
a satisfactory performance. 

Up to the present the problem remains intact. 'Ve 
do not by this mean to say that it is insoluble (the 
rational use of accumulators would cause many diffi­
culties to disappear), but that it is not yet solved ; 
and none of the experiments made in recent years 
shows an acceptable solution of it, since we cannot 
ad mit as practical the system that consists in actuat­
ing through the general transmission an electric gen­
erator. which in its turn sends the cur­
rent into other receivers, thus inter· 
posing four transforming apparatus 
between the first motor and the util iz­
ing apparatus, and reducing the per­
formance to 15 or 20 per cent. 

It is therefore necessary to make a 
distinction, and an important one too, 
between the transmissions and distri­
butions to a slight or medium distance 
that have passed into industrial prac­
tice, and of which numerous applica­
tions may be cited, and transmissions 
to a great distance, with high tensions, 
for the purpose of utilizing those natur­
al motive powers so improperly styled 
gratuitous. It is not necessary to 
enter into any great calculation to 
demonstrate that, in most cases, the 
best transmission, from an economical 
standpoint, is 'that by coal. This is 
the material that, for the many years 
still in store for it, will most simply 
and cheaply effect the transmission 
and distri bution of motiv9 power 
to great distal1ces. -E. Hospitalier, in La Nature. 

EXPANSION OF SOLIDS, LIQUIDS, AND GASES. 
T. OlCONOR SLOANE, PH.D. 

The fact that solids expand when heated having 
been shown, the unequal expansion of different solids 
when subj ected to the sallie degree of heat should next 
be illustrated. An old-fashioned piece of apparatus, 
the com pound bar, is generall y  used for this purpose, 
composed of a strip of brass riveted to a strip of iron. 
Each piece may be ten inches long, five-eighths inch 
wide, and one-eighth inch thick. A ri vet every inch 
holds them firmly together. If such a bar is heated, 
the brassex{ritmTs ao(fut�one-thil"d more in lineal direc­
tron than iron." - Ks the- two are rigI:1IY corinected,�tne 
only way in which this condition can be fulfilled by the 
components of the bar is by bending. The iron and 
brass bend, the brass following the outside of the curve, 
or position corresponding to the outer and longer arc. 

While this apparatus is very sensitive, owing to its 
absence of lost IlI otion, all parts being solidly connect­
ed, its movements have the d isadvantage of being 
very small in extent. After a high temperature has 
been reached by five m inutes' heating in an alcohol 
lamp, a straight-edge has to be held upon the bar to 
show the curvature. This is always unsatisfactory. 
Not only is it hard to be seen by many observers at 

7 1  
once, but, owing to the heat of the bar, it is far from 
pleasant to hold the straight-edge in contact with it. 

In the cut, a modification, as it may be termed, of 
the apparatus used for illustrating the expansion of 
metals is shown adapted to the compound bar. 

The base and two end standards are preserved. At 
the center of the base two higher upright pieces are 
placed. A bent wire runs across the top of the wooden 
uprights anu is attached thereto by staples, or passeR 
through holes bored through them. Instead of a bent 
wire, one of which is shown lying in front of the ap-

THE COMPOUND BAR. 

paratus, a straight piece j ust lon g enough to reach 
across may be used. In that case, a longer piece passes 
through a hole drilled in its end, so as" to represent the 
arm of the other piece. In the center of the transverse 
portion a hole is drilled, and a piece of wire is soldered 
therein. This piece should be about two inches long. 

The relative sizes of the wires are largely matters of 
j udgment. The cross piece may be about one· eighth 
inch, and the others one-sixteenth inch thick. The 
long arm is provided with a thread and weight, which 
are attached to its end. The thread is wound two or 
three times around the tubular axis of the index. 

The compound bar is placed loosely over the base, 
resting on the two end upri£Ms . .  A small piece of 
mefa1 oreven of wood of The generarsbapesnown ill � 
the cut is placed vertically, one end resting on the cen­
ter of the bar and the other end supporting the short 
arm of the wire above it. N'ow, it is clear that the 
least elevation of the center of the bar will raise the 
end of the short as well as long arm of the wire, and 
so will move the index. The bar can be lifted by hand 
to prove this, when the index will immediately begin 
to rotate. 

All being thus prepared, a light is  held under the 
!lenter of the bar. It may be a lighted match , or an 
alcohol lamp may be used to better advantage. The 
instant that heat is applied, the index begins to rotate, 

and continlles for some time 
to do so until the bar has 
acquired th e final tempera­
ture due to the heat ap­
plied. Then all remains 
at rest. 

The great sensitiveness 
of what is usually regarded 
as a very sluggish piece of 
apparatus is thus well ex­
emplified. An experiment 
that generally requires five 
to ten minutes' time for an 
unsatisfactory demonstra­
tion is here carried out in 
a most effective manner in 
a few seconds. 

The expansion of liquids 
is shown in all alcoholic or 
mercu rial thermometers. 
It  may, by the very simple 
apparatus next illustrated, 
be shown to an audience. 

A small round-bottom 
flask is provided ; a perfo­
rated cork and long glass 
tube �that fits it tightly are 
adapted to the neck of the 
flask. Now, if water is in-

The information gained 
from these experiments is 
that with seven Gramme 
machines of an ordinary 
type, weighing together 
about nine tons, and cost 
ing $3,300, it is possible to 
transmit a utilizable me­
chanical power of 50 horses 
through a resistance of 100 
ohms, with an industrial 
performance of 50 per cent. 
But to conclude from this 
that material forces can 
be utilized to a distance of 
30 miles is another matter. 
In fact, it does not suffice 
to produce this motive 
power at a distance, it is 
also necessary to distri­
bute it, if we may be par- THE RHIliOOEROS IN THE PA&K.�lFor description see next page.] 

" troduced into the flask, 
and is beated, b ubbles will 
gradually appear, due to 
separation of dissolved 
gases, principally nitrogen 
or carbonic acid gas. These 
would interfere with the 
qe!Donstration, w h i c h 
should be carri�t "tll 
a perfect lictl'itd. . Some 
water, thereforf.l. is "  boiled 
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for ten minutes, is cooled, and the flask is filled to the 
bri lu with it. The tube is inserted in the cork, so as 
barely to reach through it. The COl'k is now inserted 
in the flask, when water will  rise a short way in the 
tube. It should stand only an inch or two above the 
cork. If it stands too high, the cork should be removed 
and replaced, less water being intr01uced into the 
flask. Absolutely no ail' m ust be inclosed. On heat­
ing the flask, the water will very slowly rise in the tube 
as the heat expands it. 

The minol' point of boiling the water shoul d be at· 
tended to, as the effect i s  much hetter, and the demoll­
stration is a true one, when no b u bbles are discernible. 

The same flask and tube may be used to show 
the expansion of gases. It is em ptied, and inverted 
with the end of the tube under water. On heating the 
flask with a lamp, the air expands, and escapes in bub­
bles from the end of the tube. On removing the source 
of heat the water rises into the tube, and perhaps into 
t,he flask, owing to the contraction of the air as it cools. 

:aO • • . .. 

THE RHINOCEROS IN THE PARK. 

Bohu came to the Park only a short whi le ago, 
and is of that kinu of rhinoceros which has two hOrtls. 
Those of Asia have only one horn, and their skin lies 
in thick folus and segments, in shape l ike that of the 
armadillo. Nor are they by any means so rare as the 
one we have in the Park . As will be seen by the pic­
ture gi ven " of Bohu, d rawn by our own artist, the 
upper lip of this strange beast is much larger than 

" the under one. It is prehensile, that is to say, it can 
be made to curl about a branch or a wisp of straw, 
like the end of an elephant's trunk and with quite as 
much ease. Bohu is in the lion house, and at one 
end of it. The hippopotam us i s at the other. This gives 
those who like to study animal life a fine chance to 
compare two rare forms, often mistaken,  the one for 
the other. The last named, as will be seen by a visit 
to the Park. looks l ike a great hog i n  more ways than 
one. He has a bl unt snout, short, thick l egs, knows 
no such thing as grace when he moves, and to wallow 
is his chief delight. The rhinoceros, on the other 
hand, though in some ways like thA hippopotamus, 
differs in these respects. It i s  more com ely, or, rather, 
it is less hideous ; its legs are long, its snout sharp, i t  
does not need water t o  l i e  i n ,  can stand for a long time, 
and walks with a free motion. 

Bohu is still housed in the circu� wagon which 
has wheeled her frOID town to town, over high way:,; 
and country roads, for more than a year, aud its I,eeper 
told the writer that when, duriug her pilgrimag!', she 
caught sight of a fine wooded slope with verdant foli­
age anu velvety grasses, she was sur? to " make a 
break " to get out ; for the rhinoceros takes the saIDe 
pleasure i n  roaming over a wooded hill that the hippo­
potamus does in wallowiug in muddy, sedgy river bot­
toms. Unlike the river hog, however, the rhinoceros 
is at ti mes fierce, and visitors to the " sho w " of wh ich 
Bohu formed a part had to be warned not to come 
too near, and it was not thought safe to let any other 
than her k!'eper enter her cage. 

She belougs to the family Rhinoceros bico1"nis, h as, 
al:< the name indicates, two horns on the snout, olle al ­
most straight.. the other curved, and a narrow. COlll­
pressed, deep symphysis, or union, of the lower j,nv. 
She cam e  from the north of Africa, from Abyssinia, 
and is  said to resemble the specimen wh ich has li ved 
in the gardens of the London Zoological Society for 
nearl y twenty years. 

In their nath-e wi lds the rhinoceri, like bison, sleep 
during the h eat of the day, feeding at night and in 
the early morning on leaves and the succulent branch!'s 
of the t rees aud on certain kinds of bushes. Their 
t;ight is bad, and it is  thought by natural ists that this 
comes, a,t least "in part, from their nocturnal habits. 
'Fher make up for this def!'ct by a very keen scen t, and 
are oth e;'wise aided in escaping danger by feathered 
friends, called " rhinoceros birds,"  by which they are 
usual l y  accompanied while roaming. These birds, at 
the slightest alarm, run about their heads, flap their 
wings, and screech. a warning into thei r ears. 

'Vhen frightened, they go off at a sharp trot, and, if 
danger really menaces, break into a gallop, but are 
easily overtaken by a good horse. The broad-nosed, or 
Asian, variety inyariably run in a straight line, and it 
is said that all the hunter has to do to bring one down 
is to ride ahead, take a position to one side of the course 
followed, and let fly at short range as the beast goes 
by. The prehensiled lipped, or African, variety, how­
e\'el', will change his course when he sees the hunter 
close at hand, aud is not, thel'efore, so easily brOli'ght 
down. 

A strange "habit of this kind of rhinoceros is the guid­
ing o f  the cal f when in flight by pressing the horns 
a gainst its flan ks, as if  goading it on and steering it at 
the sallie t i me. The llIeat of the rhi noceres is said by 
h uuters to be very good (l uring the spring and summer, 
the rump beiIlg particularly j uicy and palatable. The 
remain s  of tbe rhinoceri were found in the earliest d e-

c poStj;i\ oJ" tkis conti!t.e,nt, and an authority h as fou n d  
reason for the beliejtf:h/l.t it made its first appearance 
here. He says : 

� tientifit !metican. [J ANU ARY 29, 1 887 . 
.. In the Eocene formation of the Rocky Mountains I wire crank shaft carrying at its forward end a trans­

are found many modifications of the primitive perisso- verse wire forming a sort of balance, and serving also 
dactyle (odd-toed) type, from which the rhinoceros may as a key for winding. The inner end of the cran k 
have originated, and various existing and distinct spe- shaft is provided with a loop to which are attached 
cies and grou ps in a fam ily, Rhinocerotidre, which is a rubber bands which are also secured to a post n ear the 
division of the perissodactyle section of the great order real' end of the a"pparatUis. T wo connecting rods 
of Ungul 7ta, or hoofed mammals, of which sectio11 the 
only other surviving members are the tapirs and 
horseE. " 

SCIENCE IN TOYS. 

IV. 
The ascensional power of heated ai l' is exhibited by 

the draught of every chim ney. It is  shown by the fire 
balloon and by the up ward tendency of e very flame. 
It is  the prime factor i n  the pro pel l i n g  power of one of 
the ancient motors-th e  windlu i l l ; wind be i ng" only air 
rushing forward to take the place of ail' which is rising 
because it is rarefied by heat. 

The power derived directly from an ascending column 
of heated air has never been ut i l ized except as a motor 
for running m echanical toys, and to some extent for 
operating small mechanical signs. 

'1'he toy motor shown in the annexed engraving is too . 
famil i ar to require 

HOT A I R  )IOT() H.. 

d!'scription. It is 
general l y  pl aced over 
a lamp chimn!'y or 
at the side of a stove­
pipe, where the rap­
idly ascending h eat­
ed air ' may i m pi nge 
on the i nclined vanes. 
The air, acting on 
the vanes accord ing 
to the well known 
law of the i n c l i ned 
plane, produces a 
lateral m ovement of  
each vane, and the 
van!'s being restrain­
ed at the center of 
the wheel while free 
at their outer ends, 

IU'e compelled to move circularly. 
1'he aerial top is  the reverse of t he toy j ust descri bed. 

Instead of being made to revolve by a rising colullln of 
air, it  is made to rise on a colulllIl of air by being re­
volved. 

It is of substantially the same form as the hot air 
mofor, b u t, it is maue much 
heavier, in order that i t  lIIay ac­
quire sufficient momentum to 
carry it high up in the ai r. 
With the application of a suf­
ficient amou nt of force, this top 
will rise to a height of 130 to 200 
feet. It  can hard ly be cal led a 
flying mach ine, as it does not 
carry its own Illotive power. III  
the next i l l ustration,  howevel', is  
shown a flying machine which 
i n  one sense cal'l"ies its own pow­
er, that is, stored )lower. 

I t  consists of a l igh t frame 
furnished at one end with a slen-

AERIAL TOP. 

HECH.�NICAL BIRD. 

placed on the crank are pivotally connected with t h e  
iShorter arms o f  t he levers of the wings. The rear end 
of  the backbone is provided with a ruduel'. 

The rubber ban d :>  are twisted by turning the shaft 
by means of the cross wire. 'Vhen the shaft is rc­
leased , it is turned by the rubber ban ds in a reHrse 
direction, cltUsing the crank to osci l late t h e  wings, 
which beat the ai l' i n  a natural man n er, and propel 
the device forward. The princi ple of the incli lled 
plane is involved here, but the plane, instead of being 
rotated, as i n  all the cases mentioned above, is recip­
roca.ted. 

The toy boomerang, wh ich is, i n  some respects, 
similar to the regular art icle, can not perform all the 
feats with which the 1I10re pretentious implem ent is  
cred ited ; but it can be projected, and made to re­
t u m  ov!'r nearl y the same path. 

'.r h e  t o  y 
boomerallg is 
made of a piece 
of tough card­
board cut on 
a p a r a b o l l c 
curve as shown 
iu the engrav­
ing, oue arm of 
the boomerang 
being It little 
longer than the 
other. 'Vhen 
laid on an in-
clined surface, 
as shown in the 
engl'aving, and 
snapped by a 
p e n c i l  h e l d  I firmly i n  one 
h a n d  a n d  

der rattan bow inclosed i n  a l itt l e  bag of tissue paper, drawn b a c k " BOOlfERANG. 
which forms a sort of rudd er when the fly-fly ascen us, 
and opens like an umbrella when it descends, forming 
a parachute, which ICreatl y retards the fall .  In the 

crosspiece of the opposite end is 
journaled a l ittle shaft. formed of 
a wire having on it�  i U ller end a 
loop rece iv ing a number of rub­
ber bands, which a;'e fastened to 
the opposite end of the frame. 
To the outer end of the l ittle 
shaft is  secured a piece of cork, 
in wh ich are inserted two feath­
ers incl ineu at an angle with. the 
plane of the shaft's rotation, and 
oppositely arranged with respect 
to each other. 

By turning the propeller wheel 
thus formed, the rubber bands 

TilE FLY-FLY. are twisted, and sufficient power 
is stored in them to turn the propeller wheel ir the di­
rection opposite to that req uired for windi n g, and thus 

and relea5ed by the fingers of the other hand, 
the boomerang is  set in  ra pid rotation by the 
blow, and i s  at the same time projected, the first 
part of  t h e  t mj ectory being pl"actically in the con­
tinuat ion of t h e  plane in which the boomerang is 
started ; but when the m oment um which carries it 
forward" is  exhausted, the boomeran g still revolves, 
and maintains its plane of rotation, so that w hen it be­
gins to fal l, instead of describing the same trajectory 
as ord i nary projectiles, it retul"1ls along the same 
path, or perhaps in It different path, toward the 
point of starting. 

The ·flatness or cnrvature of the boomerang and 
the form of its edges, as well as the position in wh ich 
it is placed for starting, and the speed and manner­
of starting, all have an effect in d etermining t h e  out­
ward as well as the return course of the proj ect i le. 

G. M. H. 

Treatlnent oC 'Vbooplog Cough. 
propel the device through til(' ai r. The following method of disinfection of sl eeping- and 

Another " device sti ll m ore nearl y approaching the dwell ing apartments and clothes is recommended by 
ideal flying machine is shown in the annexed cut. M. Moh n in the treat ment of whooping cough. It  is 
Fig. 1 being a pert>pective view of the entire bird and said to c nre the cases immediatel y. '.rhe children 
Fig. 2 an enlargeu perspecth"e view of the working are washed and clothed in clean articles of d ress, and 
parts. It is known as Penaml's m echan ical biru. removed to another part of the town. The bed room 

It is a pretty toy, imitat i ng the flight of a bird and sitting room or nursery are then hermetical ly 
very well indeed. It soars fOI' It few seconds, and "ealed ; all the bedding, playthings, and other articles 
t hen req ui res rewinding. T wo Y-shapell stauuards se- that cannot be washed are expos!'d freely in the room, 
cured to the rod forming the back bone of the ap- in which s ulphur is burnt in the proportion of twenty­
paratus support at their upper ends t wo wires, upon five grammes to the cubic meter of space. The room 
which are pivoted two wings formed of l ight .. i lk.  remains thus charged with sulphnrous acid for five 
The wi ngs are provided wit,h l ight stays, and are ('on- hoU1's, and is then freely ventilated. The children 
nected at theil' inner corners with t h� b�kbolle hy I r�t � r�l the 8ame/day, a nd may sleep and play in the 
threads. In the Y-,;haped standards HI Joumaled a I duunfected roollls.-·Lan(;et. 
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