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time fuse, Fig. 7, page 373, in the shell, explodes it at the pro­
per point in its flight. A 3 inch shell contains 48 stars; 6 
inch, 432; 8 inch, 1,674; 10 inch, 3,150; 12 inch, about 5,000! 

A rocket, Fig. 8, is at once a highly scientific device and a 
work of art. It must be light, strong, steady, and high soar­
ing; and it is sometimes demanded that it explode and liber­
ate stars, or a parachute with a pot of colored fire. The coni· 
cal cap is of no use, being merely a commercial ., finish." 
There is a hard, thick, well choked paper case, rammed tight 
with projectile composition, but having a central conical 
bore left, so that the composition burns along tIle whole 
length of this bore, and most freely toward the end of its 
flight. If it be intended to explode at the end, there is a 

'compartment filled with explosive powder, and with stars if 
desired, a pierced clay wad separating this from the regular 
filling. 

The" parachute," Figs. 9 and 10, is a muslin circle, having 
suspended from it It "fire'pot," which is lighted when the 
rocket explodes and the parachute is set free. The rocket 
stick is merely to balance and guide it. Rockets are used for 
throwing life lines to wrecks, and recently for carrying 
charges of gun cotton up into the air so as to explode over 
any locality where it is intended to give a warning. Some 
strong rockets can soar nearly a mile in height. 

A tourbillion is a case filled with projectile compound, and 
having its lower and lighted end pierced with spirally in· 
clined vent holes, which cause it to ascend and revolve. 

While at first thought a pyrotechnic display appears to be 
a very expensive luxury, it must be remembered that by no 
other means can an immense concourse be pleased, and that 
a display costing even $10,000, if witnessed by say 250,000 

people, figures up to but four cents a head for two hours' 
varied and unceasing enjoyment. 

.. '.1 .. 

THE GLASS BALL CASTER. 

The illustration herewith presented represents the tasteful 
exhibit at the Paris Exposition of the Adgate Glass Ball 
Caster, an exceedingly ingenious contrivance which offers 
many advantages over the roller caster in common use. The 
construction of the device e mbodies little that is not seen at 
a glance. Aglass ball, of size varied according to the weight 
of the article of furniture to be supported, is held in claws 
which are cast upon a shank, which 
last either ,slips into the legof the piano 
or other object, or is attached to it by 
screws. The mode of attachment, in 
fact, is the same as with the ordinary 
caster. As of course the ball touches 
the inner sides of the claws only at 
points, at these places metal projections 
are provided, and directly under the 
shank is inserted a piece of bone, as 
shown in the small engraving. This 
reduces the friction between the ball 
and its holder. 

The chief points of merit ofthis caster 
are its strength and remarkable ease of 
motion. When supported on roller cas· 
ters a heavy piece of furniture when 
pushed usually moves in any direction 
but the one desired. With this castel' 
the object is at once caused to travel 
as desired. The weight being placed 
directly above the ball, no leverage is 
exerted as in the case of the roller cas· 
ter to twist off arms or break the shank. 
The ball being perfectly smooth leaves 
no mark on the softest carpet, nor can 
it become jammed so as not to roll. 
The friction between ball and carpet is 
thus very small and the wear of the 
latter reduced to almost nothing. For 
pianos, we are informed, this caster has 
proved especially suitable not merely 
in rendering them more easily handled, 
but, according to the testimony of Mr. 
S. B. Mills and other well known per· 
formers, it very greatly improves the 
tone of the instrument. Patented April 
2, 18'78. 

For further particulars address the 
manufacturer, Mr. Charles E. Parent, 
96 John street, New York city. 

.... 

Firing Guns undcr Water. 
Dr. H. A. Mott, of this city, has 

recently conducted a series of interest. 
ing experiments on the range of small 
arms when fired under water, his ob. 
ject being to determine whether this 
mode of testing could be used instead of the usual practice 
of firing the weapon in the air. He finds that the United 
States Army rifle is capable of projecting a bullet through 
water for a distance of 4 feet 1ft inch, which 'corresponds 
to an air range of 3182'54 feet. The travel of a bullet one 
quarter inch under water is equivalent to a flight of 16 feet 
in the air. 

Dr. Mott concludes that by this mode of investigation 
range and . penetration can be arrived at with the great· 
est precision, and by the same means can be determined the' 
value of the numel'OUS gunpowders in the market in point 
of maximum and minimum effect,. the best weight of bullet 
for a given weight' of powder, and the best length of barrel 

and size of bore for a given weight of powder and bullet. 
All these observations can be carried on in a room less than 
10 feet square. Dr. Mott's report of his investigation, with 
tables, etc., will be found in full in SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 12'7. 

Oleomargarine Under the Microscope. 

Mr. Thomas Taylor, the microscopist of the Department 
of Agriculture, at Washington, has been examining under 
the microscope and comparing different speci�ens of butter 
obtained in the markets of that city, with the view of de· 
termining the difference between pure butter and that made 
from oleomargarine, or butter made by churning fat with 

assertions made by the oleomargarine manufacturers as to the 
perfect purity'of the fats used by them are not altogether 
correct. 

From this it would appear that oleomargarine may be 
easily known from butter by the aid of the microscope, and 
that any impurities in the fats of which it is composed may 
be readily detected; and that it would pay large consumers 
of butter to microscopically examine their purchases so as 
to be certain of the quality or purity of the article they buy 
for butter. 

THE INDUSTRIAL WEST. 

With the oversupply of labor and capital in the East it is 
natural to look to the great teeming West for an outlet for 
the surplus labor and for the employment of capital in great 
enterprises and achievements. The" West," that is, the 
great basin east of the Rocky Mountains and west of the 
Alleghanies, holds a variety of resource and offers an oppor· 
tunity for industrial employment not elsewhere found in the 
world. 

Bound by ties of blood in a common brotherhood, con­
nected by the iron pathways, and associated in trade and 
commerce, and political and sodal emulation, the East looks 
westward for her provisions and raw material, and for a mar· 
ket for per surplus and the employment of her overflow. 
How far is the world justified in its expectations of the West, 
and how much of hope is there of its industrial future? 

The West has just felt the full force of the wave of dis-
THE GLASS BALL CASTER. ruption and disaster which followed the period of inflation 

succeeding the war. Not until within the past six months 
cream. He finds that, when viewed under the microscope, has the foreclosing of inevitable re8ults fallen in its full ef­
pure dairy butter presents a uniform appearance as far as fects upon the industries of the central western country. 
color is concerned. The forms seen consist of oil globules, Some premonitions the West had from time to time in the 
and the crystals of common salt. When viewed by polarized disasters east of the Alleghanies, and the long shadows those 
light very little change of color is observed; but when a troubles cast westward; but the disruption and disturbance 
specimen of oleomargarine is examined in the same manner, of all fixed foundations and prospects have but come while 
the field is speckled all over with shining p'a.rticles which the East is settling up old scores and reawakening to indns· 
c.hange color with every quarter turn of the analyzer, and trial prosperity. In the past six months the great iron works of 
Mr. Taylor has demonstrated, that these glistening points the West have felt the force of the slackened demand for their 
consist of crystallized fat. In using a power of about 250 products, and the heavy decline of the price of goods conse· 
diameters, animal tissue is also seen more or less over the quent 'upon the lower scale of manufacture and the almost 
whole field, and a thin sheet of the fat III aced under a power l)ankrupt disposal of material. The great shops which are not , 

idle are too nearly so to allow of profit, 
and to keep the plant in operation so 
as to avoid the loss of r ust and waste in 
idleness is about the only effort. This 
is not the condition in a few instances, 
but in all the West beyond Pittsburg. 
The large shops at Chicago and vicin­
ity, at Indianapolis, Cincinnati, and 
Clev�land, and especially at St. Louis, 
are idle or but partially in operation. 
In Chicago and St. Louis the suspen· 
sion or winding up of more than half 
the banking institutions shows the 
pressure the country has had to meet. 

Nor are the iron works the only 
ones. Every industry in the Mississippi 
basin has had its share of the disaster. 
That the wave of difficulty is over is 
more than probable, for there is no 
fuel upon which the element can feed; 
it has spent itself, and the tide of reo 
cuperation is slowly at work. The 
foundation upon which the future 
prosperity of the West is to be built is 
about all there is existing,; but the foun· 
dation is firm, and the dear school of 
experience has been passed through, 
and the people have the knowledge and 
hold it worth all it so painfully cost. 

What is to be the future of the 
West, and upon what basis 'of enter· 
prise and achievement their prosperity 
is to be builded, can be only partially 
Intimated. The first principle is the 
value to be derived from and the de· 
pendence to be placed upon her broad, 
unobstructed agricultural adv3.ntages. 
No other nation or locality has suck 
resources and advantageous opportu· 
nities to begin with, and we are sat· 
isfied that the leaven of scientific cuI· 
tivation now slowly working is soon 
to produce astonishing results in the 
great West. Not one half the fertile 
land of Ohio, Indiana, and Illinois is yet 
under cultivation, while but half the 

THE ADGATE GLASS BALL CASTER. returns from the soil are received of 
which the land is capable. More labor 

of about 75 diameters exhibits the polarized light beautifully, will soon be given .0 ten acres than one hundred now re­
each solid fat cell showing all the colo"rs of the rainbow; and ceive, and the profits will be proportionately high. 
on turning the analyzer or polarizer the changing comple· Next after the agriculture the mineral resources of the 
mentary colors are exliibited: The process of grinding the West will yet be scientifically developed, and that to a pro­
fat by means of rollers destroys the solid crystalline cell con· portion ate profit. 1\,11 other things upon the earth and in 
tents; .b ut the glistening appearance remains the same, and under it are for the service of the farmer's pursuit, 
under 'polarized light, only subdivided, as a natural conse· and in no part of the world is it so apparent as in the cen· 
quence. tral Western States. No ,people can have more than they 

One specimen of the oleomargarine butter examined by Mr. produce, and' we are satisfied that no part, oJ ihe world 
Taylor was higilly charged with animal tissue and the urate 

I 
will take mOfe interest or more pride in the development of 

of magnesia, the crystals of which were well defined, showing their home ,resources to their utmost than the West. We 
that the fat used in this case was impure and probahly that 

I 
are satisfied, too, that' the

, 
ce

, 
ntr

,
al West is to be the great 

of a diseased animal, which would seem to prove that the inland industrial empire of the world. 
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