
The Effect of" Incrustation in Steam Boilers. 

From our foreign exchanges we learn that tbe Boiler In
spection Association of Munich has been carrying out a 
series of experiments as to the actual loss resulting from in
crustations in boilers_ Tests were made with purified water 
and a perfectly clean heating surface, liS compared with the 
result� obtained with ordinary feed water, which had, how
ever, been saturated with gypsum in order to abbreviate the 
du ration of the trials. The principal txperiment lasted day 
and night without intermission during a period of 195 hours. 
Eigbt observations were taken, in order to find what change 
had occurred in the results by reason of the augmented 
thickness of the incrustatiolJ. It will surprise our engineers 
to learn tuat although the latter bad attained a thickness 
one-fiith inch to one-third inch, no decrease in the working 
power could be noticed. Unfortunately, the principal trial 
bad to be interrupted sooner than was intended, as there 
were indications of the firebox being affected by the heat. 
The Eisenzeitung, in recording these trials, urges the ad
visability of their being carded out upon a more extensive 
scale witb various descriptions of feed water, different kinds 
of incrusta�ions being thus produced. 

Trials made at Mulbouse would seem to bave resulted in 
a diminution of effect only taking place at tbe commence
ment of the experiments, and to a small extent, there being 
no variation in the later period of the trials. The fact that 
there is a diminished production of steam, when a boiler has 
been left a certain length of time without cleaning, is at
tributed by tbe journal in question to tbe heating surface 
being covered witb soot and to the presence of ashes in the 
flue. The purification of feed water is, however, still recom
mended on aCCOUnL of the avoidance by this means of the 
injury and danger arising from the deposit of incrustations 
or slime upon the fire plate. These experiments confirm 
Peclet's conclusion that the relative conductivities of heat
ing surfaces in boilers have little or no effect on their effici
ency, which is a different thing from tbeir economy. A 
copper boiler will not make more steam in a given time than 
an iron boiler of the same dimensions. 
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FEEDER FOR MILLS, PURIFIERS, ETC, 

Our engraving shows an invention in wbich the bopper, 
or other similar feeding device, is provided with a feeding 
roller applicable to m ills, purifiers, and other machines wbich 
require an even feed spread over the entire length of the 
feed roller. Tbe quantity of material fed can be varied 
without interfering with its uniform distribution over the 
entire length of the roller. A stationary piece, B, is secured 
to the front of the hopper by bolts and thumb nuts. Along 
tbe front of tbe bottom of t.he hopper is arranged tbe feed 
roller, C, whicb may be either smooth or corrugated, and is 
driven by suitable means. On tbe front, over the opening, 
is hinged the swinging valve, D, extending below the center 
of the roller. Secured to the hopper at the sides of the 
valve afe two strips, E, that prevent lateral scattering of tbe 
mat erial beiug fed. Placed parallel with tbese strips are 
springs, F, secured above and baving their free ends resting 
on a tlange on the lower edge of the valve, which is thereby 
closad against the rolier. The tension of tbe springs is 
regulated by timmb screws, for the pUfpose of controlling 
the quantity of material fed over tbe roller and to suit dif
ferent substances being operated on witbout interfering witb 
the uniform spread of the substance over tbe roller. The 
upper ends of the springs are thickened and are made with 
grooves, K (Fig. 2), which fit over a rib, G, on the u pper part 
of the strip , B, for the purpose of holding the springs to their 
places and to admit of their easy removal, when required. 

The apparatus is also applicable to the feeding of sub
stances of different specific gravities, from wheat to the 
lightest stock made in a mllI. 

FEEDER FOR MILLS, PURIFIERS, E'l'C. 

Tbis invention has been patented by Measn,. W. S. Bon
nard and W. H. Grupe, and additional particulars may be 
obtained by addressing the former, in care of Seiberling 
Milling Company, Aluon, O. 
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A PONDEROUS ledger has just. been tnrned out of the Gov
ernment bindery for the use of the United States Suh-Trea
surer at New York, which weigbs 87 pounds, is 8 inches 
thick, and measures 21 by 32 inches. 

� citttfifi c �mtritan. s 
SHELL EXTRACTOR FOR FIRE ARMS, 

I 
absorb the oxygen. When water is made blue by indigo, 

Fig. 1 is a perspective view of the gun, between the bar- and hyposulpbite of soda is afterward added, the latter has 
rels of which tbe shell extractor (Fig. 3) is placed in any ap-

I 
the choice of two substances from which to absorb oxygen, 

proved manner; Fig. 2 is a sectional elevation between the and it deoxidizes the air in the water first. Hence the quan
barrels. The extractor is com posed of a stem, a head por- tity of hyposulphite used before tbe liquid is bleached af
tion, and a brace wbich braces tbe head from tbe stem. The fords a method of measuring tbe proportion of oxygen i n  
brace i s  made o f  steel in the form of a fin, formed or secur- water. 
ed in the angle made by the stem and head, so that while Wben the liquid is just bleached by adding no more hy
it braces the head, it at tbe same time stiffens the stem, thus posulpbite of soda tban is neccssary for the purpose, it can 

making tbe extractor strong and rigid in all directions, so be made blue by driving down air into it, or by pouring it 

that it is as durable as the other working parts of the gun. from one vessel to another. Tests of the Thames water 

To avoid the unnecessary
' 

cutting of the barrel, the fin is, show that at Erith (near the sewage outfall) it contains about 

beveled off at its inner eud. I % cubic inch of oxygen pel' gallon, instead of 2 cubic inches 
The utility of tbis device, wbich can be applied to any gnn I 

per gallon. But lower down, tbe proportion of oxygen 

1 
rises again, until tbe water is within 10 per cent of its ricb
ness in oxygen at Richmond. Thus the considerable power 
which flowing water possesses of keeping itself sweet and 

WAYMIRE'S SHELL EXTRACTOR FOR FIREARMS, 

by a gunsmitb or machini�t, is apparent. Tbe cost is trifling 
compared witb the advantages it possesses. 

Full particulars regarding both the United States and 
English patents may be obtained by addressing the inventor, 
Mr. N. O. Waymire, of Garfield, Kansas. 
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The Oxygen in Water. 

At the Royal Institution a lecture on the above named 
subject by Dr. W. Odling, F.R.S., was recently given. 

The lecturer began by stating that in 1823 Faraday proved 
that a gas or vapor is nothing but a liquid at a temperature 
above its boiling point; and he exhibited a number of glas� 
tubes containing liquefied gases, which had been prepared 
by Faraday, who liquefied nearly every known gas. It is 
only within the last six years, he said, that the five or six 
gases which had previously resisted liquefaction have becn 
reduced to that state by perfected modern appliances for 
producing cold and pressure. Wben gases are dissolved in 
water they somehow assume the liquid state therein, and in-
crease the bulk of the water. At 0" C. 100 volumes of water 
di�solve 4'11 volumes of oxygen gas; at 15' C. they dissolve 
2'99 volumes. At 0' C. 100 volumes of water dissolve 
6,886'10 volumes of sulpburous acid gas; and at 15' C. 
4,356'50 volume�. At 0' C. 100 volumes of water dissolve 
114,800 volumes of ammonia; and at 15' O. 78,270 volumes. 
Water at a temperature of 45° Fahr. dissolves 2'199 cubic 
inches of oxygen per gallon; and at 70' Fabr., 1'797 cubic 
incbes per gallon. 

The barometric pressUl'e hus a feeble influence in causing 
variation in tbe amount of oxygen absorbed by water; the 
variation not exceedillg a small fraction of a grain per gal
lon. Yet in a large river this means a variation ill the quan
tity of oxygen to be measur ed by tOilS. River water in 
summer contains about 4 grains of OX} gen per cubic foot; 
and about 5 grains in winter. Every 10 million cubic feet 
of water passing over Teddington Weir carry with them 
17�4 tons of liquefied oxygen, or about 50 tons of liquefied 
air, wben the water is at the temperatnre of 60' Fabr. In 
August, 1859, Dr. W. Allen Miller ascertained the propor
tion of oxygen in the Thames at low water, and found tbat 
as tbe Thames runs through London, the quantity of oxy
gen in it diminishes as compared with the proportion it con
tains at Richmond. He discovered that about 12 or 13 tOllS 
of oxygen are lost between Richmond Bridge and Somerset 
House. 

clean is no longer a matter of speculation, but one of posi
tive proof. Still tbe power, great as it is, may be overtaxed; 
and it often is overtaxed in some cases when the organic 
matter is non-living. As to whet.her it has the power of de
stroying those minute l iving organisms which are the germs 
of certain diseases, there are at present, Dr. Odling admit
ted, very great differences of opinion among chemists.
Tlw Journal oj Ga8 L{ghting. 
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Vertical FUght of" Bullets. 

Experiments have been made in Hartford, Conn., with the 
vertical firing Gatling gnn, in the presence of a number of 
mecbanics, military men, and others interested in gunnery. 
The inclination of the piece was determined by a combined 
spirit level and quadrant. At an inclination of fifteen de
grees, the time between the discharge and the return of the 
bullets into tbe river 011 the banks of which the experiments 
were made, was fifty-nine seconds. On an exact vertical 
fire, the time of return was fifty-four seconds. The force of 
tbe return of the bullets-44 caliber rifle-was sufficient to 
drive them tbrougb four inches of pine boards, enough to 
render any defenses not hom bproofs untenable against such 
a shower . 

.. 4. � ... 

MITER BOX. 

Tbe accompanying engraving sbows an invention lately 
patented by Mr. Joseph Cashin, of Newport News, Va. To 
one edge of tbe base of tbe box is attacbed a side plate bav
ing vertical slots, upon opposite sides of whicb an attacbed 
guide hal'S by bolts or screws inserted in transverse slots, to 
allow tbe bars to be adjusted toward or from each other. 
Between eacb pair of bars is a pair 0 f slides provided with 
grooves by which they are held as they slide up and down, 
and which are connected together by a projection on the 
face of on� fitting in an opening in the other. One of the 
slides has a beveled end and a notch in which engages a 
spring catch (Fig. 2) attached to the upper end of one of 
the guide bars, so as to hold tbe slides at the upper ends of 
the slots preparatory to placing th{; saw in position. 

In the base is supported a pair of guide bars that are 
secured to a plate haviug a pintle which rotates in a bracket 
under the base. The lower ends of the bars have flanges 
by which they are bolted to the plate, which is formed with 
slots 80 that the bars may be adjusted. The pintle is pre
vented from turning by a screw. A pair of slides, similar to 
those above described, is placed on these bars. 

An ordinary hand saw, without the extra hack commonly 
used in mitering, is placed between the slides of the bars on 

Other chemists have since taken up the work; and their CASHIN'S MITER BOX, 

results agree tolerably closely. One method of testing the 
proportion of oxygen in water is by means of hyposulphite the pintle, and between one of the side slots, and is moved 
of soda-a salt in an inferior state of oxidation to tbe sul- up until its thin back rests against the projections. Tben, 
phite. The hyposulphite used is not that employed by hy releasing tbe catches, the slides will be supported on the 
photograpbers, which is properly speaking the thiosulphate suw hy the prOjections, and will follow the SrtW down in the 
of soda. The byposulphite of soda used in the analysis of operation of sawing. The guide bars on the base may be 
wllter bleaches the ammoniacal solution of oxide of copper; turned to allow tbe saw to be placed in anyone ()f the side 
an'l
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.
'7,es indigo, ruagent�, �nd iodide of starch' j slots. �ith this construction t�e saw may be made to cut 

WhIte mdlgo IS made blue 1J�T tne aIr ID water; but does not any deSll'ed depth, and the deVIce may be adjusted to any 
do so if hyposulphite of soda is put in the water first, to tbickness of saw. 
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