
vigorously shaken. After standing a few moments, the 
liquid separated in two layers; the upper light-colored layer 
was the petroleum ether with the wax dissolved in it, the 
lower yellow brown layer was a clear solution of shellac 
with only a little petroleum ether adhering. Upon allowing 
the petroleum heat to evaporate spontaneously. the wax 
that had been dissolved out of the shellac was obtained as a 
white residuum. By using alcohol at 95 per cent to dissolve 
the shellac, and then adding petrobum ether, a perfectly 
clear solution was obtained that only separated into two 
layers after water was added. Consequently an alcohol 
weaker than 90 per cent should be used. 

The shellac solution obtained by means of petroleum ether, 
however, has the advantage that the shellac is left, after 
evaporation, in a coarser form, and easily separates; this 
may be obviated by adding one to three per cent of Venice 
turpentine.-A. Peltz. 

• fill •• 
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THE GAS MICROSCOPE. 

BY HENRY MORTON, !Ill. D. 

The projection of images from microscopic objects directly 
upon the screen with the gas microscope has always been a 
thing much desired by all those whe have made use of the 
magic lantern as a means of demonstration; but the diffi· 
culties attending this experiment have been found much 
more serious than was anticipated beforehand. This is es
pecially the case to one who has been accustomed to use the 
solar microscope, in which the advantage offered by the par
allelism of the solar rays is of no great value. On account 
of the smallneRs of the object illuminated, as compared 
with the errors of focalizing" or concentration in the cone of 
rays coming from the condenser, all the advantages in the 
use of a lens in a magic lantern, as compared with its use in 
a camera or the like, disappear, and the lens of the micros· 
copic attachment is left to its own resources*, without any 
of that aid from the condensers which they afford so effec
tively to the objective of the magic lantern in its best form 
of construction. 

Among the errors, which thus become conspicuous, the 
most manifest and vitally important is the want of flatness 
of field. By reason of this, while the center of the image 
is well defined, the edges are indistinct and unsatisfactory. 
To obtain lenses free from this defect has been the continu
ous effort of some of our ablest opticians for the last ten 
years; but the success so far has been very limited, and in
deed it would seem as if the problem was one for whose 
solution we could hardly hope, for it must be remembered 
that lenses whose flatness of field in the table microscope 
leaves nothing to be desired in that direction, are entirely 
unsatisfactory when used in the gas microscope. 

One of the most intluential causes of this we shall notice 
presently; but we will here only remark that, as the result 
of a larger experience, we have become convinced that one 
must be contented with a moderate amount of success in 
this direction, and not expect what is, at present at all events, 
impossible. 

The second great defect that we encounter in the use of 
the microscopic lens for projection is the irregularity of 
distribution of light upon the screen. B y  reason of this we 
may have a field of light, whh a small bright area at the 
center, rapidly fading off into darkness, with no well defined 
margin. The CRuses of this are. among others, the confu
sion or want of accurate concentration of the cone of rays 
from the condensers, and the smallness of the objective, 
causing it to cut off oblique or marginal rays. more or less 
according to their obliquity. To remedy this difficulty we 
can work in two directions. In the first place we may im· 
prove the spherical correction of the condensers or the con
centrated character of the source of light. The first of 
these improvements, as we have shown in another placet, 
has already been carried to its practical limit in the best sort 
of condensers, and the second involves the use of the elec
tric light or of sunlight. 

In the second place, any increase in the diameter of the 
microscopic lenses, without a corresponding increase in their 
actual len1th, insures a great gain as regards the equal illu· 
mination of the field. With this view alone, therefore, a 
simple uncorrected or single corrected microscopic lens, 
such as accompanies the regular gas or solar attachment 
made for the last 50 years and still made by Duboscq and 
other French manufacturers, would be the best form, and, 
as regards the equal distribution of light on the screen, 
this is true; but when such lenses are thus used, and are of 
sufficient size to secure this result, their errors of spherical 
aberration and want of flatness become unendurable. We 
are then fenced in on either side by the necessity of a large 
and short lens to secure an equal illumination, and the dif
ficulty in securing flatness or correction under these condi· 
tions. The most sll.ccessful compromise which we have yet 
found in this connection is the gas microscope objective (If it 
focus inch by Mr.J.Zentmayer, the well known manufacturer 
of microscopic stands and lenses. With one of these a well 
defined object, such as a lady bug, mosquito, or the like, 
may be thrown on the screen with a elear image. pretty 
well defined up to the margin, and a field of light so bril
liant and regular that it is hardly distinguishable from that 
of an ordinary magic lantern projecting a colored glass slide 
of the same object. Of course with such a power very min
ute objects must be rejected; but by a judicious selection, a 
large series of interesting ones can be secured, such as the 
lady bug or mosquito already mentiol'led, the ant lion, field 
spider, and various water insect.s, or larvoo of mosquitos 

"*On t.he subject here referred to, see SCIENTIFIO AMERICAN, 1873, volume 
XXIX, page 163. 
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Jtitufifit �mtritau. 
and the different sorts of flies, also wood sections, and even 
objects so small as the eye of a dragon fly ; but above all 
with this power may be most successfully shown what are 
by far the most popular illustrations with the gas m icroscope, 
such living specimens as the various larvre above mentioned, 
and such other things as are to be fOlllld III stagnant water. 
For these the very simple and effective form of live slide 
devised by Mr. S. Holman, Actuary of the Franklin Insti. 
tute, Philadelphia, is invaluable. It consists of an ordi· 
nary microscopic glass slip, of greater thickness and size 
than usual, with a spherical cavity about! of an inch across 
and i1f of an inch deep, ground and polished in the middle 
of one face. This, when in use, is closed by a thin glass 
cover, which is kept in place by adhesion and atmospheric 
pressure, the cavity beneath it being filled with water con· 
taining the insect or other object. If it is desired to use 
higher powers, we must be contented with a limited selec· 
tion of objects, choosing such as are strongly defined and 
well colored. Diatoms, blood dislts, or other objeots which 
are delicately tinted or colorless, are quite unfit for such 
use. A strongly colored eye of a fiy or sting of a wasp, or 
other parts of insects, such as a claw of a spider, answer 
well. 

In this case I have obtained the best results with Zent· 
mayer's T\ objective, using an extra condenser consisting of 
a plano. convex lens of about 3 inches focusandlt inoh diam
eter, placed about an inch back of the object. This greatly 
increases the illumination of the field. 

In using the gas microscope much depends upon the effi· 
ciency and convenience of the support for lenses and the 
stage, or what is known commonly as the gas microscope 
attachment. After many experiments and the frequent al
teration o f  other forms, I have settled upon that represented 
in the accompanying woodcut as the most desirable. The 
portion holding the lens slides on a square bar receiving mo· 
tion from the steep-threaded screw beneath, which is turned 
by the large milled head in the rear. This gives a very easy, 

smooth, and steady 
mo t i o n ,  abundantly 
delicate and yet admit. 
ting of rapid adjust
ment. The stage is 
perfectly flat and un
obstructed ; and two 
v e r y elastic spring 
clips, whose tension 
can also be adjusted 

by a screw at the side, enable objects of almost any size or 
thickness to be held in position. 

Within the large ring, terminating the apparatus toward 
the left, and which serves to attach it to the lantern, is a 
smaller ring which carries the extra condenser when re
quired. This form of microscopic attachment is manufac
tured by Messrs. George Wale & Co., Hoboken, N. J., who 
are instrument makers to the Stevens Institute of Techno
logy, of that place. 

•• 1 •• 
Minute Time Intervals Meallured by Frle.tlonal 

Electricity. 

.An invention which will enable us to estimate the veloci
ty of a projectile during its passage through the bore of a 
gun is one which the great advances which have been and 
are cons tan tly being made in the science of gunnery has long 
rendered desirable. To meet this requirement, Dr. William 
Siemens recently renewed investigations into the subject, 
undertaken as early as 1847, and his studies have resulted in 
probably the most delicate and accurate chronoscope ever 
devised. To understand the nature of the novel princlple 
introduced by Dr. Siemens, it is necessary to review briefly 
the previous labors of' others in the same direction. 

The first attempts date from 1837, and were made by Pouil
let, who measured the time employed by a projectile to 
traverse a given path by estimating the intensity of the elec
tric current provoked by the pulsations of a magnetized 
needle. Wheatstone, in 1840. Konstantinoff and Breguet, 
in 1842-3. and later De Brettes and others, sought an analo
gous solution of the problem in the use of magneto-electric 
registering apparatus, to which the names chronograph and 
chronoscope were given. Among these was included a de· 
vice invented in 1845 by Leonhardt, which consisted in a 
clockwork movement, the index of which was moved by an 
electric current. 
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contact with a wire, insulated by rubber or gutta percha, 
which enters the bore of the gun through a hole maae for 
the purpose. The battery is provided with a commutator, 
which allows of the jars being simultaneously charged by 
a Ruhmkorff apparatus. 

When the gun is fired, the projectile successively destroys 
the insulating envelope of the wires which end in the bore; 
the exterior armatures of the jars are then put in communi
cation with the gun, and hence with the earth. As the ro
tating cylinder is itself in connection with the earth, the jars 
instantaneously discharge through the needle and mark dots 
on the cylinder with great depth and distinctness. 

The intervals between thpse points is measured with a 
micrometric screw, and the cylinder is previously covered 
with lampblack. Each of the black dots is then surround. 
ed by a pale ring, and is easily recognized. The axis of the 
cylinder carries a gear,in connection with which the microm
etric screw is disposed. The gear has 100 teeth, and the 
head of the screw is divided into 100 parts, so that at the 
rate of 100 turns per second each division of the head of the 
s�rew corresponds to 0'000001 second, an interval which 
can be subdivided. With a little practice in manipulation, 
the apparatus is made to give, for each shot fired, a numher 
of indications of velocity proportional to the number of jars 
in the battery, and of communications with the gun. 

The great precision thus reached in gunnery experiments 
has determined Dr. Siemens to apply the same principle to 
the estimate of velocity of electricity even in suspended 
wires. The usual method has heen that of' Wheatstone, 
according to which electricity in copper wire travels at the 
rate of 62,000 geographical miles per second. Wheatstone, in 
in his experiments, used a rapidly revolving mirror, in 
which he observed three sparks, of which two came from 
the two ends of a conductor destined for the discharge of a 
Leyden jar. while the intermediate spark came from the 
middle of the conductor. Were the velocity of electricity 
infinitely great, the three sparks observed in the mirror 
would appear on a right lina, parallel to the axis of rotation. 
But such is not the case, and Wheatstone deduced the ve
locity of the electricity from the intervals noted between the 
extreme sparks and that at the middle. It is evident that 
this kind of estimate is very uncertain, espeoially since re
sults obtained later, by Fizeau, Gould, Gonnelle, and others, 
by different methods, differ greatly from those obtained by 
Wheatstone. Dr. Siemens' method of measuring the velooi
ty of electricity in telegraphic lines oonsists in causing the 
electric discharge from a Leyden jar to reach the revolving 
cylinder, part directly and part through the length of wire. 
The interval between the two marks then gives a measure 
of the time occupied in traversing the wire. The indica
tions have been noted with great accuracy, and they show 
that the velocity of electricity is jllst half that announoed in 
Wheatstone's estimate, or 31,000 geographical miles per 
second. 

.. I., .. 
Pneumatic Tubell. 

'fhe Western Union Telegraph Company, in its annual 
report to its stockholders, just issued, says, of the experi
ment in adopting the tube Rystem of transmitting messages, 
that during the past year the central office in New York has 
been connected with the branch offices at No. 14 Broad 
street, No. 134 Pearl street, and the Cotton Exchange by 
pneumatic tubes. The tubes are made of brass, each 2i 
inches inteual diameter and t of an inch thick, and are 
laid under the pavements in the streets at a depth of three 
feet. 

Messages are sent from the central office to the several 
branch offices by compressed air, and from the branch offices 
to the central office by atmospheric pressure or vacuum. 
The motive power is furnished by a 50 horse power duplex 
engine situated in the basement of the central office, which 
operates two double acting air pumps communicating with 
the compressed and vacuum mains termiJ...ating in the ope 
rating room. These are connected to the tubes extending 
under the streets by means of double sluice valves, which 
are so constructed that carriers containing messages may be 
sent through the tubes in either direction by turning a cock 
connected with the compressed or exhaust air mains. 

With the usual pressure employed-6 Ibs. to the square 
inch-the time occupied in transmitting a box or carrier 
containing mtssages between the central office, corner of 
Broadway and Dey street, to the office at No. 14 Broad street 

All these attempts, Dr. Siemens thinks, failed because the (700 yards) is about 40 se�onds ; and between the central of-
fice and the offices at No. 134 Pearl s treet and the Cotton electric current marks intervals of time, not directly, but 

through the medium of magnetic or mechanical apparatus. Exchange (900 and 1.100 yards) about one mInute and five 

He proposed, in the beginning, to use frictional electricity; seconds and one minute and twenty seconds respectively. 

but as at the time of his proposition experiments in that The operation of the pneumatic tubes is very satisfactory, 

species of electricity were little investigated, the methods resulting in a material saving of both time and money. 
The total cost of the system is less than $30,000, and in vogue were continued. Subsequently these have been 

greatly improved; but recourse has always been had to the about one half of the outlay will be saved annually, to say 

intermediary apparatus. This is the case in the Nobel and nothing of the saving in time, by the decreased cost of per

Boulenger machines, in which small errors in construction forming the service by pneumatic tubes between these sta 
tions as compared with the former cost by wire. lead to greater ones in the indications. Recently Dr. Sie-

There are several other offices in the city where the traffic mens has perfected and successfully tested his frictional 
electricity apparatus, which is constructed as follows. We is large enough to warrant their connection by pneumatic 

t 1 t th d . t' f th R ue 7:nd 8tro II tubes with the central office, and it is probable that the sysrans a e e escrlp lOn rom e ev .L' u .e e. 
tem will be extended to some of them after its value has A very light and highly polished steel cylinder is rapidly 

rotated by means of gearing, provided with a very sensitive been more fully ascertain:·
4• 

� 
• 

regulator, and capable of being instantly arrested in its move- A New Phylloxera Remedy. 

ment at will. The mechanism is so regulated that the cyl- M. Gachez recently announced to the French Academy of 
inder makes exactly 100 revolutions per .t!econd. The com- Sciences that red Indian corn (maize) is an efficient remedy 
pletion of each hundred turns is suitably indicated so as to against the phylloxera, and that when it is planted between 
correspond with the beat of a seconds pendulum. Near the the rows of vines in a vineyard. the vims are never in
polished surface of the cylinder is fixed a conducting needle 

I 
jured. Tbe insect, he says, leaves the vine roots in order 

connected with the exterior armatures of an insulated bat-
I 

to attack those of the corn. This is a new way of combat, 
tery of Leyden jars. The interior armature of each jar is in ting the phylloxera, and is easily tested. 
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