
silent and cold, a condition necessary and ideal for 
the generating or the purest ozone. A generator sim­
ilarly constructed but of much larger proportions, is 

'being extensively employed of late in flour mills, the 
arrHngement being to subject the grain to drafts of 
ozone. which tends to destroy fungous growth, insect 
eggs or any form of b acteria as well as accomplishing 
other desired results in the finished and by-products. 

• ••• • 

Ne_ Applications 01" • OlD pressed Air. 

Apart from its extensive employment in tunneling 
and foundation work, compressed air is being applied 
in rapidly increasing measure to various branches of 
engineering work with much advantage, says the En­
gineering Review. Pneumatic tools such as hammers, 
riveters, calkers, drills, and the like are fairly uni­
versal, but in addition to these, various new appli­
ances of quite different character are now finding ex­
tensive use. The adaptation of compressed air for 
raising water is a natural and logical application. 
Various devices have been employed and 
stantly being developed for this purpose. 

are con­
Some of 

these, such for instance as the air lift and forms of 
the direct displacement pump, fully hold their own 
by reason of convenience or compliance with condi­
tions prohibiting other apparatus. But all appliances 
of the kind suffer from the drawback that they are 
not economical in operation. The chief objection to 
the direct displacement compressed air pump is that 
it does not utilize the potential energy of expansion 
and allows the air to escape at full pressure. This dis­
advantage is obviated by the return-air pumping sys­
tem which embodies a most important invention. While 
the familiar direct displacement pump receives for each 
charge all the compressed air it will hold and rejects 
all of it, the return-air pump, working In 
a similar way, only uses the power actual-
ly necessary, and returns the balance to 
the intake side of the compressor. The 
return impulse of the air during expan-
sion converts the displacement pump into 
an economical machine, and opens up 
great possibilities of additional uses for 
compressed air in perma!lent pumping 
plants in connection with water supply in-
stallations, and, in fact, for raising any 
liquids that can be dealt with by other 
pumps. Another new invention related to 
the return-air pump, although employed in 
quite a different direction, is the electro-
pneumatic rock drill. This machine is of 
revolutionary character in design. The 
drill has no valve or valve motion. A 
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A HOME-MADE EQUATORIAL MOUNTING FOR 

TELESCOPES. 
BY CARL L. GRUPPEN. 

The accompanying illustration shows an equatorial 
stand for a small telescope, which may be made en­
tirely of wood. An equatorial stand is not a novelty 
by any means, but one made from wood is certainly a 
rarity. 

The illustration shows only the head of the stand, 
the tripod being fastened to the piece A. Maple is as 
good a wood as any on account of its close grain. 
The piece A is made of two disks, the upper 5 inches 
in diameter and %, inch thick, and the lower 4 inches 
in diameter and 1 inch thick. 

The pieces are glued together with furniture glue 
and when dry two pieces, the shape of B, 3 inches 
wide, 3� inches high and 1 inch thick, are screwed 
tightly onto it, with a space of two inches between 
them. 

The member marked C is 2 inches thick and the 
section of one end is shown at C. The whole piece 
is 6 inches long. At the upper end it 'has an arm, 
marked with a dotted C, which fits in between the two 
pieces of B. From its upper face to the end of the 
arm is 4� inches, and the arm is the same width as 
the pieces of B, 3 inches. The arm is rounded off to 
the same circle as B and at the center of each curve 
8. ill-inch ho·le is bored to take a bolt passing through 

. the arm and the two pieces B. By means of a thumb­
screw it is possible to clamp the piece C in any posi­
tion. A I-inch hole is bored all the way through C, 

and this forms the bearing for the polar axis. 
The piece D is formed of two intersecting cylinders 

each 2 inches in diameter. The longer piece is about 
5� inches and the shorter extends only 1 inch to one 

l small air compressor is fitted near the 
drill to be opera ted; two pieces of hose 
each connect one end of the compressor 
with one end of the drill cylinder, and 
there are uo valves or obstructions to pre­
vent the free flow of the air through the 
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hose or into or out from either cylinder. 
The compressor is driven by a smal l elec-
tric motor mounted upon the same frame. 
As the compressor piston moves to and fro, 
the pressure rises in front of it and fallS 
behind it, causing alternations of pressure 
at the two ends of the drill cylinder, and 
thereby operating the drill piston. After 
the first charge no additional air is taken in, except to 
compensate for leakage, and none is discharged. The 
drill piston is checked at each end by the elasticity of 
the air so that the force is not lost, but is transmitted 
to help the next stroke. Thus the important economy 
of the return-air pump is reproduced in another way. 
The new form of drill has been worked under exacting 
conditions for several years in this country. 

..... � .. 

Volcanic Dust Fog. 

M. Stanis las Meunier, the well-known authority upon 
meteorological effects, gives an account of a phenome­
non which occurred at Paris and which was no doubt 
caused by the eruption of Vesuvius. On the morning 
of the 11th of April a dry and yellowish fog extended 
over the city. It was strong enough to interfere with 
the navigation on the Seine, and the sun appeared 
under a peculiar aspect. Supposing that this phenome­
non might be caused by the eruption of Vesuvius, M. 
Meunier placed upon the r.oof of his dwelling a series 
of plates covered with glycerine so as to retain the 
floating dust. These plates when treated with water 
gave a rather abundant deposit in which soot and or­
ganic matter were visible to the naken eye. The fine 
portion of the deposit, which was separated by the 
Thoulet heavy liquid, gave an extremely fine sand, and 
a microscopic examination of this confirmed M. Meu­
nier's idea. 

Comparison of this sand with the ash sent up by 
Vesuvius in 1822, of which he had a sample, showed a 
complete identity with the latter. The main difference 
consists in the presence of some perfectly spherical 
globules of oxidized iron in the Paris dust. We may. 
lherefore, admit that the fog seen in Paris was caused 
by <he very fine dust sent up from Vesuvius. 

A 

A HO)[E-MADE_EQUATORIAL MOUNTING FOR TELESCOPES. 

side of the longer and is joined onto it 1 inch from 
the upper end. After the pieces D are glued firmly 
together, a I-inch hole is bored through the center of 
the smaller piece till it intersects the longer boring. 

The axes of the stand are made of l·inch dowels 
and a piece 8� inches long serves for the polar axis. 
One end of this piece is glued tightly into D but not 
far enough to in'terfere with the passing of a similar 
dowel through the longer cylinder. 

The free end of the dowel marked x' is rubbed with 
graphite such as that used on bicycle chains, to make 
it turn easily, and is pushed into the hole in the 
piece P. 

The member E serves as the bed of the telescope. 
A shoulder �, inch thick and of the same diameter 
and section as the longer cylinder D, is glued to the 
piece E which is made of any convenient size, accord­
ing to the size and curvature of the telescope. E is 
the section of such a piece. Into the bottom of this 
is bored another I-inch hole and another dowel is 
glued into it. The dowel may be left about 2� feet 
long. It is pushed through the long cylinder x', anl! 
thus forms the declination axis, 

The telescope is attached to E by means of strips 
of brass passing over its barrel and is fastened with 
screws on each side of E. When the telescope is 
mounted. a sliding weight, about half as heavy as the 
telescope, is adjusted on the free end of x' which was 
left 2� feet, and when the telescope is balanced by it, 
the dowel projecting beyond the weight is cut off. 

By means of the bolt passed through B and C the 
polar axis can be adjusted to the pole of the celestial 
sphere, no matter in what latitude the stand is used. 

The stand thus mane l1llSWerS nearly all the pur­
poses of the instrument purchased at a much �reater 
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cost, and if the builder wishes to attach a clockwork 
to make the telescope follow the object that is being 
viewed, it is as easy as the building of the stand. 
Get the movement of an ordinary alarm clock and 
procure a small gear wheel with 12 teeth, and mount 
it on the end of the shaft in the clock which carries 
the minute hand. Next get a larger wheel of the 
same pitch having 288 teeth, which can be procured 
at any hardware store. Drill holes through the hub 
of this and fasten it by means of four or five wo·od 
screws to the end of x" which projects through C. 

M.ount the clock by means of the block H on C so 
that the whe,el 12 engages the larger one 288. 

Next procure sCome woven shade cord, and making 
one end fast by means of a screw and washer, pass 
it a few times around the smaller cylinder in such a 
direction that in unwinding it will turn the polar axis 
in the direction necessary to follow the stars from 
east to west. Pass the cord over the pulley P and 
hang a weight on the other end. 

The shaft of the minute hand of the clock turns 
twenty-four times in one day, and as the larger wheel 
has twenty-four times as many teeth as the smaller, 
it will only turn once in a day. 

The clock is not. powerful enough to turn the tele­
scope, but it will re,gulate the speed of the telescope 
which the weight is trying to turn by means of the 
cord unwinding from D. The shaft of the clock can 
be turned without turning the movement in order to 
set the clock, so that the telescope can be turned on 
the polar axis without disengaging the clock from it. 

The weight on the end of the cord must be as heavy 
as possible, without being heavy enough to make the 
shaft of the clock slip in the movement. The alarm 
apparatus may be removed from the clock, as it is 

unnecessary. The description of the stand 
makes its cOJ;lstruction appear really much 
more difficult than it really is, but it is 
worth the trouble taken by anyone scien­
tifically inclined and with enough mechani­
cal ability. The writer has made one, and 
this illustration is taken from his instru­
ment. It "\\"orks as p€rfectly as necessary 
for mere viewing purposes, but for photo­
graphic work the bearing of the polar axis 
should be lined with a brass tube and the 
axis itself made from iron or brass rod. 

....... � 

Hay Fever. 

It is now known that hay fever is due to 
the invasion of the mucous membrane of 
the nose by the pollen of certain plants. 
This membrane is not equally sensitive in 
all persons; there are many who are quite 
immune from hay fever. Different pollens 
have not the same activity either; that of 
certain plants is innocuous, whereas that 
of other species is very active. The irri­
tating action is really exerted by the pollen 
itself, and not by a bacterium of any kind. 
This has been well established by Dun­
bar. At present a hundred and fourteen 
plants are known to have toxic pollen; 
wheat, rye, and quite a number of gram ina 
form a part of them. The active principle 
of the pollen consists of a granular amyla­
ceous material, and lasts a long while. It 

is possible by snuffing up dry toxic pollen, to produce 
hay fever during the middle of winter. The toxin of 
this granular material has been separated, and it has 
been used in manufacturing an antitoxin. But the 
toxins of the different pollens vary; their antitoxins 
correspondingly. We can scarcely hope to find an anti­
toxin that will permit of treating hay fevers due to 
different polle�s. It will be sufficient indeed to pre­
pare antitoxins corresponding to the principal toxic 
pollens. The antitoxin should be administered by 
preference in a powder-a mixture of sugar and anti­
toxic serum. It generally cures and confers a certain 
immunity. Out of 222 cases treated, these results 
were obtained: 

127 successes ................ say 57 per cent. 
71 improvements ........... say 32 per cent. 
24 failures ................. say 11 per cent. 

The proportion is very encouraging.-From L'Illus-
tration. 

. � .... 

An intermittent filter will shortly be completed for 
the temporary treatment of the Ludlow reservoir sup­
ply of the Springfield, Mass., waterworks. Its object 
is to remove tastes and odors from the water during 
the summer season, and it is not for winter use or 
for removing a large proportion of bacteria. It was 
designed by M.r. Allen Hazen, and is being constructed 
by leveling off an area of about four acres on a point 
projecting into the reservoir, and covering it with 
coarse sand. Water will be pumped from the reservoir 
through a 24-inch pipe to an aerating fountain and 
thence dlstributed over the filters. The efflmmt will 
be collected in R·inch (lrains t21h feel apart. leading 
to a collector which terminates in a' chamber where 
aeration will take place. 
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