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spur gears, move in Iluides fastened to the inner faces 
of the cheeks. 

In their report of the tests w hich have already been 
made, in which 26 rounds were fired with a lO-inch gun 
llIounted on a carriage of this type, the Board states 
that, in the final firings for rapidity and accuracy, the 
general working of the carriage was satisfactory, al
l hough the loading angle was too great and the 
Traversing mechanism was too slow and uncertain. 
The retraction mechanism was also criticised as being 
too slow, while the height of parapet required is twice 
as great as that of the service gun. .. The great merit 
of the carriage," says the report, .. is the absence of 
sliding parts." 

• • • 

A SIMPLE ROTARY PUMP FOR LIGHT SERVICE. 

The Taber rotary pump, made by the Taber Pump 
Company, of Buffalo, N. Y., is an ingenious pumping 
apparatus which is intended for light service where a 
large amount of liquid is to be pumped against mod
erate pressure. It performs its work with but a small 
expenditure of power and in a comparatively short, 
time. 

The pump consists essentially of an outer shell in- . 
closing a piston-cylinder which is provided with open 
ways or valve slots. Sliding valves, which are con
structed with overlapping inner arms, are arranged in 
the ways so that they are forced through the piston by 
contact with the abutment and do not drop by gravity. 
Hence the pump can be operated at very slow speed 
to pump correspondingly as much liquid as at maxi
mum speed. 

Owing to the peculiar construction of the valves 
there can be no back lash and no lateral motion; as 
the driving shaft rotates, the valves pass in and out, 
back and forth through the cylinder, follow
ing the lines of the interior of the shell and 
creating a vacuum. The pistons are self-ad
ju�ting and compensating, and theil' opera
tion is not dependent upon springs, cams, or 
similar devices. 

A noteworthy feature in the construction 
is the absence of all gearing, the power being 
directly applied to the driving shaft through 
the mediulll of a belt and pulley or directly
attached engine or motOl·. The pump is 
positive in its action and does not depend 
upon speed to create the necessary vacuum. 
So large are the valve openings that the 
clogging of the moving parts is well-nigh 
impossible. 

Pumps of this type are capable of dis
charging from 25 to 600 gallons per minuie, 
depending upon the size of the pump, char
acter of the liquid, and height to which it is 
to be forced. The pumps are adapted for 
use in connection with hot 'or cold, thick or 
thin liquids, and have been long success· 
fully used in breweries, chemical works, soap 
factories, tanneries, creameries, oil mills, and 
packing houses. 

.... , � 
'rhe Diamonds of Steel. 

It has not hitherto been suspected that 
our great metallurgic establishments were 
manufacturing precious stones. Yet nothing 
is more certain. It is true this has been 
done without intention, and without knowledge at 
the time. 

Its possibility, however, might have been anticipated 
when M. Mcissan made his experiments, ending'with 
the artificial production of the diamond. 'He obt.ained 
this gem by suddenly cooling under high pressure the 
cast metal saturated with carbon. The same coudi
tions are realized to a greater or less extent in the blast 
furnaces for manufacturing special steels, by sudrlen 
cooling of the fused Uletal under elevated pressure. In 
this class of steels there must be diamonds, microscopic 
without doubt, and Prof. A. Rossel, of the UniverlSity 
of Berne, has been conducting experiments in the 
laboratory of inorganic chemistry for the purpose of 
ascertaining whether such diaillonds really exist. 

Already his conclusions have been presented to the 
Academy of Sciences, but one of his principal col
laborators, M. Leon Franck, has recently prepared a 
detailed statement of the methods employed and the 
results obtained. 

A considerable number of steels of various produc
tion have been examined and treated in the same man
ner. They all yield the same evidence. From a piece 
of compact steel a portion of about three hundred 
grauJlues was cut out and treated with nitric acid. The 
insoluble residue consisted principally of carbon, es
pecially in the state of g-raphite, combinations of sili
cium, etc. It was washed with water and then boiled 
three times with fuming nitric acid, which partially 
dissolved it. They even obtained a dilution of the 
deDsity of 1·t! by washing 'and successive additions 
of fluor-hydric acid; then of fuming sulphuric acid. 
There remained only graphite, which was washed, 
dried, and dissolved with potassium chlorate. This 
long series of operations was commenced again, for it 
was deemed necessary to pass the residue through the 

J tit.tifit jtUtritlll. 
whole series of treatment that has been expla.ined. At 
last, the chemist had the satisfaction, after a treat
ment of boiling sulphuric acid, of flnding a deposit 
that could not be attacked. 

The residue finally obtained with so much trouble 
fell to the bottom of a vessel filled with a heavy liquid 
as methyliodide. With the aid of a strong microscope, 
minute, transparent octahedrons were discovered, which 
burned on a leaf of platina, and in a current of oxygen, 
disengaging carbon, and almost without leaving 'ash. 
The proof was ample. M. Rossel had really discovered 
diamonds in steel. 

The higher the temperature at which the steel has 
been made, the more diamonds it contains. This ac
cords with the noted experiments of M. Moissan. It 
is probable also that the hardness of the metal in
creases with the number of diamonds it contains; in 
reality, they are the cause of its hardness. It- is curi
ous to observe that these diamond octahedrons are 
easily broken, so that in the steels worked, forged or 
rolled, only the debris of crystals were found. 

In a still more interesting trial, M. Rossel believes he 
has ascertained that the ordinary casting is not the 
best dissolvent of the carbon and that, in view of the 
results, the method suggested by M. Moissan can be 
improved and perfected. The trial to which we allude 
took place on a loup, that is to say, on a block of 
metal mingled with scoria, which is formetl'· at the 
lower part of the blast furuace when the operation il'l 
not perfect. This loup has been brought from a fur
nace of the factory of Esch-sur·l' Alzette in Luxembourg. 
It contained, among other things, a large quantity of 
crystalized graphite, and the washings isolated a large 
number of diamonds; all much larger than those 
that had been found in ordinary steel. One, that re-
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ceived the pompous name of the" Star of Luxem bourg," 
measUl:es more than five-tenths of a millimeter in thick
neES. Half a millim�ter, perhaps, cannot yet compete 
with the" Star of the South," or with the" Regent" ; 
but it must not be forgotten that it is a diamond pro
cured artificially. BeCore long the blast furnaces of 
Luxembourg may be able to vie successfully with the 
common'place mines of the Transvaal, where they are 
content to pick up what nature has already provided. 
-Le Diamant. 

. -... 

Utilization of Photographic Plates. 

The following method has been giveu by which pho
tographic plates, which have been fogged or accident
ally exposed to the light, may be utilized for making 
glass positives or lantern slides. A solution is made up 
of 100 parts distilled water, 6 parts bromide ·of potassi
um, and 50 parts chlorio.e of copper. The plate is 
exposed for one or two minutes at one foot distance 
from an ordinary gas flame and by Ol·ange or red light, 
is placed in the preceding solution for eight or ten 
minutes, then washed fifteen minutes in water and 
dried i.n the dark. Under the action of the bath, the 
bromide of silver in the plate is changed to chloro-bro
mide. The plate is then printed under a negative for 
twenty to thirty seconds in daylight, or from two to 
five minutes at one foot from a gas flame; it is then 
developed in the following bath: 

Water. _ . ...... . . ..... . . . ......... . . ...... .. ........ 1,000 parts. 
Hydroquiuoue . . . . . . . •  ,........... .... •• ............ 10 .. 

Sod i um carbonate . . . . . .  ' . . . . . .. . . .  , •• , . . ... ... ..... . .  10!) .. 
Bromide, 10' 

per cent solution ................. . ' "  • :.1 'to 3 .. 

The ingredients are dissolved in the order indicated. 
If desired, an ordinary hydroq uinone developer may be 
used, adding a considerable amollnt of bromide. After 
development, rinse and fix in a 15 per cent hypo solu-
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tion, or preferably a fixing bath of 1,000 parts water, 
11:10 parts hypo, 50 of sulphite of soda, and 50 of com
mon salt; the fixing lasts about ten or fifteen minutes, 
after which the plates are washed, as usual, and dried. 

.'e,a 

Incandescent Gas Light. 

The Photographische Chronik warns its readers, says 
The Brithsh Journal of Photography, against tables of 
the comparative chemical action of various kinds of 
light, when an incandescent mantel is used for a stand
ard light. ., Lux," a Dutch contemporary, has given 
the following information concerning the solutions used 
for the preparation of gas mantels, and it will be seen 
that the light varies considerably according to the 
salts used. 

FOR WHITE LIGHT. 

Zirconium oxide, . • . • . . . . . . . .  , . . . . . . . . . . . . . . . • • • • . . . • 40 per cent. 

Lanthanum oxide,.... • . . ... , ........................ 40 .. 

'.rhor ium oxide . .  , . . . . . . . .  .. • .... ................... 20 

FOR ORANGE LIGHT. 

Lanthanum oxide,........................... .' .... 40 per cent. 
Thorium oxide • • . .  , .. ............. ..... ...... .... 30 •• 

Zirconium oxide... . •• . . .  • • • • . . . . •. •  , ............ '... 27 
Didymium oxide ... . . . ..... . ... . . .. '" ............ 3 

FOR YELLOW LIGHT. 

Lanthanum oxide... " .............................. 40 per cent. 
(11loriunl oxide.............. • • • • • • • • •. . . . . . . . . . . .. . .  28 \' 

Zirconium oxide .... .............. . . . .. . .. . . .... . . .. . .  30 
Cer ium oxide..... • • • . . . . . . . . . . . . . . . , . , . . . . •• . . .. .... 2 

FOR GREEN LIGHT. 

Thorium oxide . . . , ....... : ........... ,........... .. 50 per cent. 
Lanthanum oxide . . . • • • • . . •• • • • • . . . . •••••••••••••••• £0 ,. 

Erbi um oxide . •  : .. . . . .... . .. ..... . . . ... ... _ . • . • . . .  ,. 30 

The mantel is afterward stiffened with a solu
tiOl) of water glass. Concerning the intensity of the 
light which may be obtained with gas mantels, if we 

take 60 candles as the equivalent of a man
teI, 1020 candle power may be had from 17 
mantels, which, with suitable reflectors, Illay 
be increased tenfold, say ] 0,000 candles in 
round numbers. By diffusing the light with 
pa'raffin paper screens a loss of 20 per cenl; 
results, but if we place two rows of 6 man
tels each On One side of the sitter, and a row 
of 5 mantels on the shadow side, there still 
remains sufficIent light to obtain full ex
posure in a few seconds. 

. t. t. 

Aerial Telegraphy. 

M. Tomassina, who has been making a 
n urn ber of experiments in aerial telegraphy, 
has invented a device to prevent the inter
ception of a message by an intermediate ap
paratus, and has cOIlJUlunicated his results 
to the Academie des Sciences. The fact that 
the message may be intercepted constitutes 
one of the chief drawbacks of the system. 
M. Tomassina proposes to overcome the diffi
culty by using a method based on the fact 
that the distance to which the electric waves 
may travel depends upon the interval be
tween the two spheres of the oscmator, and 
by thus regulating the length of spark the 
limiting distance of the signals may be de
termined beforehand. To the first. trans
mitter is added a second, whose manipulator 
s'ends an irregular series of waves quite out 
of connection with the 'waves sent by the 

first I rausmitter; the second set of waves is regUlated 
for a zone of action which is somewhat smaller than 
that of the first. In this way a receiver placed on the 
zone of the' second set will receive only a confusion of 
signals, and the message cannot be read. It is only 
possible to read the signals Of the first transmitter 
when the receiver is placed outside the zone of action 
of the second. The security will be greater as the two 
zones approach each other. 

. 1. . 
Discovery of, Standard Weights of Ancient Horne • 

The excavations that have been in progress for some 
months past upon the site of the ancient forum at 
Rome have resulted in quite a curious discovery. 
Under a large, square flagstone there were found three 
weights of twenty, thirty, and' one hundred Roman 
pounds dating from at least two centuries before our 
era. These weights, which are of irregular elliptical 
form, are of dark green marble and provided with a 
bronze handle in order t.o facilitate their'Inanipulation. 
In the opinion of Signor Giacomo Boni, who is super
intending the excavations, these are the most anciEmt 
specimens ·of standard Roman weights known, and, 
since;they are perfectly well preserved, without the 
leas'f fracture, they will permit archreologists to re
establish'the entire metrology of primitive Rome. 
They have already been compared with' the weights 
now in ruse, and it has been found that the an'cient 
Latin pound was exactly 325 grammes (10 ounces and 
75 graiils). The weights, moreover, are well propor
tioned according to the numerical indications that are 
engraved 'upon the stone and that are still legible. 
The 20-pound ,weight represents exactly two-thirds 
that of the 30�pound one and one-fifth of the largest, 
which weighs 30 kilogrammes and 250 grammes (about 
66� pounds) .. -La Nature. 
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