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natural waters are coricenlecl, he found the giving-off 
of hydrogen to 11e an indication of the presence of 
microbes, and that the quantity in, which the gas is 
given off appears to increase with the imprvity of the 
water. Thus tlic waters on the uplands of Derby- 
shire give off less h ~ d r o g e n  n.lien sugar is added than 
the same waters tai;en lev-er down in the valleys, 
where sewage enlers the broolcs. The addition of 
pliosphate t,o tile vihters hat1 a powerful stirnulating 
influence ; and as t21c exainination of a soil for plios- 
phate is a rather te t l io~~s  process, and the condition 
of the phosphate a point diflicult t,o examine, Dr. 
Smith suggests tha t  ltis IIJ-drogen process may l>rovi, 
useful in the discrin~inai;ion of rich and poor soils; 
:~lso it is a test of the infiltence of chemical condi- 
tions on soils ant1 surfaces. And, obriously? if  the 
giving-off of hyclrogeil is ;L test of microbe activity, 
the process applietl l,o soils rriay afford a t,est of tlie 
rniasrnatic colrditioil of particular localities. Indeed, 
Ilr. Smith himself observes that the  new light which 
the process promises to throw upon cases where there 
is microbe action snggests the exainination of so rnany 
substances, that ' t l i ~  end of the inquiry seems far 
away.' Having stated his results, and their probable 
i~nrnediatepractical ntility, Dr. Sniith presents specu- 
lat,ions bearing on ideas whicll are just now very 
prominent in tlie minds of microbiologists. He tells 
us that  he  hoped to examine the known microbes of 
zyniotic diseases in order to see if they also produce 
hydrogen; ancl he evidently expected to establish a 
relation in this IT-ay betnreen such microbes and the 
microbes of upland waters. " I t  is probable," lie 
continues, " that in sewagi: we Iiave, a t  some stage 
or another, the gcrnla of evcry disease existing in the  
community, anti perhaps, if intensified er~ough, tlie 
germs of every possible disease;" and later on hc  
states the problem still more clefinitely. I s  any germ 
of disease, he  iilquires, dangerous or otherwise, ac- 
cording to the conili1,ions to >v-hicl.~ it is exposed? I s  
the activit,y of the microbes fouild in water diminished 
by aeration? Are niicrobes in water of value, and, 
as they assist in the procluction of hydrogen when 
sugzzr is present, do they assist in digestion, or are 
they obstacles to iligestion:' Do the microbes con-
stitute sonte of the secret qlialities of waters nhicll 
have been found good or ex-il in the opiilion or" so many 
of manltind? 111 other words, is absolutely pure 
water wholesouie:' curiocls speculation in n,hicll he  
inclulges is, t l~nt ,given the hydrogen test as a measure 
of the chernical activity of microbes, TI-e have the basis 
for calculating the electrolytic power of the move-
inents involveci in tlic life of a single microbe, and 
thus for arriving at  the mechanical equivalent of a 
disease-germ. I n  the second part of his water rc?port, 
Dr. Smith has described additional experimeilts on 
the elimiilation of nitrogen during putrefact,ion in 
watcr, ofl'eritig lortiler evidence of what he calls the 
nataral puriiicaiion of maters (first by putrefaction, 
and then by oxida!,ion) in continuation of the iiiterest- 
ing exposition in the report for 1882. 

I n  a third part, Dr. Stnitll gives the resu1t.s of a long 
series of experiments by nteans of Dr. Kocli's gela-
tine process on samples of water obtained from the 

niost 1-aried sources. Tlie metltod consists iri mixing 
a purified solution of gelatine with the water experi- 
mented upon. In very impure waters the gelittine 
is first rendered flnid at  the surface; and this fluidity 
grailually increases until the whole beconlcs fluid. 
The fluid swarms with bacteria. The results are 
registered by pilotographing the test-tubes. I t  is 
significant that  the results Ity tlie gelatirle process 
correspond very fairly with the indications by the 
hydrogen process, approximate gradations of activity 
in the salnp waters being slio~vn by botlt methods. 
The val~rc of these investigations r i l l  easily be seen. 

TIIEpast sunlrner has bee11 reinarlrahle all tlirongl~ 
the nortliern states for the great numbers of large 
scale or barlr lice. These lice have seriously injured 
our maples, white ashes, Iriclrories, sasssfrases, tulips, 
and elms. Tlie eggs of these coccids hatch in  N a y  
and June.  The young lice attach their force-pumps 
beneath the leaves, where tliey sap the vigor of the 
trees the summer through. As the drying-up of the  
leaves in autumn gives a prophecy of a wealiening 
stem, and prospective fall of the leaves, the  lice desert, 
the leaves, and attach their suction-pumps to  the  
under side of the twigs and branches. I fo~uldthat 1 
conlcl, by pluclting tlie branches, hasten the migration 
of these lice froin leaves to stem. The premature 
drying of the leaves caused the premature emigration 
of t>lle lice. I n  early spring the scales - for now the 
lice are plurnp, scale-like creatures -grow nivery fast ; 
and so rapid is  the nectar secretion which exudes 
froin the lice, that the leaves twinkle and fairly'drip 
with this bark-louse nectar. The grass anrl TI-alks 
beneath !,he trees become sticky with the nnctious 
sweet. 

'I'l~e species of coccid which infests the rnaples se-
cretes a cotton-lilte, fibrous mass, in which the eggs to 
the number of seven hundred or eight hundred are 
placed. This cotton-like niclus pushes out from be- 
hind, ant1 raiscs llie scale from the branch. I n  otlicr 
species the Ilunilreds of white eggs are concealed be-
neath the brown scales. 

'l'hc, nectar from these bark-lice is dark in color, of 
ranli odor, and bit,ter and unpleasantly pungent to tbc 
taste. Though the  bees appropriate this secretion, 
tliey rcflise i t  entirely when they can gather from 
flo~l-ers. I n  act.ions they say, 'Better this tlli~rl none, 
b r ~ tnever this mhen other is possible.' The bees re- 
gard this queslionable sweet just as they do grape- 
sugar,-only to bo accepted in lieu of naught else. 
'Slle odor of t,his nectar is so rank; that its presence 
on trees is oftcn quiclrly detecteil when one passes 
by. I n  many seclions the past season the bees gath- 
ered this liquid by tons. I lmonr of cases where l l ~ e  
odor in the apiary was so strong that  the bee-lteepers 
thonght they were victims to that  terrible fiusgoid 
malady, 'Soul brood,' which bee-diseasc is indicated 
by a nauseating stench. 

This bark-louse nectar presents a strong contrast. 
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to that  of Aphides. I t  is darli, not light, in color; of about two ounces of coal per ton of freight hauled 
disagreeable, not pleasant, to the taste; distasteful to one mile, at the rate of thirteen miles per hour 
the bees, and not coveted by thein; unwholeso~ne for including stoppages, and rising to  f i ~  e or Inore ounces 
winter food for bees, and positively injurious to honey per ton per mile on grades of frotn fifty to s e ~ e n t y  
which is to be placed on the market. feet. 

Yet this {lark-louse cloud has its silver lining. I n  
early spring, before the flowers bloom, it stinlulates 
the bees to  their highest ellcleavor in breeding, so EXPLOSIVES Ah7D ARMOR-PLATE. 
tha t  well-stoclied colonies greet the clorer-bloom. 
The apiarist has only to extract this darli, ill-flavored DUI~IXGthe last session of congress the theory mas 
honey at  the damn of the clorer season, to co~lvert a advanced that  the effect of a nloderate weight of 
seeming ill into an  uninixecl blessing ; especially as dynamite, exploded in contact with the plates of a 
this coccid nectar is equally as good as honey for vari- rnoderil arluor-clad ship, ~vould be disastrous to the  
ous manufacturing purposes, as the malring of print- Tessel. The Faual bureau of ordnance has tested 
ers' rolls, the flaroring of cigars, and the inanufacture this by exploding charges of gun-cotton and dyiia-
of honey-cakes. linowledge and caution on the part mite varying in weight from five to one l~uridrcd 
of the bee-lieeper mill lieep this dark horley wholly p o u ~ ~ d s ,  1ri11eagainst a vertical target coulposed of 
separate from the other, and thus eliminate all harm, layers of one-inch ~rrought-iron plates, strolyly 
and malce tlio former of no small advantage to him. backed xrith t~reil ty inches of wood, and braced so 

A. 3.Cool<. as to represent, as n-ell as possil,le, the stiffness of tlie 
--- -~~ -- --- sides of a ship. Though niuch more n~orlr was done 

than it is likely would ever be performed against the 

ECOLVOJIY OF' FUEL. ar~nored side of, a ship, tlle target was not materially 
injured. 

How much can be accoinplished in tlle Tray of In  tlle course of these experiments it was apparently 
econoinizi~ig in fuel is shown by the results obtained sllo~vil that the point at  which a cliarge of a high 
lately on a trip of the Burgos, a freight-steamer built explosi~eis igrlited has an important effect upon the 
to carry cargo cheaply at  a slow speed. Her e i~gi r~es  worli done, since the effects of these charges were 
are on the triple compound system, Jrhere the steal11 readily increased or diminished Tery matetially, 
-in this case from a boiler-pressure of a hundred according as they were ignited on the  side away froin 
and sixty pounds per square inch-is espanded in or adjacent to tlle plate; and this, too, notwithstantl- 
three cylinders in succession. The average speed at  ing the distance between the points of ignition in the 
sea, in all weathers, is very nearly ten nriles per 11onr. t\vo cases was only a foot. I t  is claimed that  this re- 
In  a voyage froin Plymouth, Eng- ,  to Alexandria, on sult shows that the charge of a high explosive caunot 
the \ray to China, with a cargo weighing 6,600,000 furnish ally tamping effect, but that to produce the 
pounds, and in a distance of 5,380 miles, the con- greatest effect the ignition must be at  some interior 
sumpti011 of coal was 126 tons (or 282,240 pounds), point of the explosire, well toward the rear. I t  also 
being at  the rate of 83.5 pounds per mile, or .03 of a appears that  the cffects. do not increase proportion- 
pound per t,on of cargo per mile: in other n-ords, half ally t,o the increase of the charge when the igilition 
an ounce of coal propelled one ton of cargo one ixile. surface remains constant. 
The Rnilr.ocld gcizette very neatly says, "Asstu~~irig The gradual ignition of the charge, even in the 
thnt paper is as efficient a fuel as coal, we have oilly case of so ~ i o l e n t  an  explosire as gun-cotton, was 
to burn a letter on board this steamer to generate a i ~ d  strikingly illustraled by the fact that when twenty-six 
utilize enough energy to transport one ton of freight pounds of wet compressed dislis of that material were 
oiie mile. I t  is diflicult to realize that so trifling an 1)iled np(,11 an iron plate, an& exploded froir~ the top 
act as burning a letter ior~olr~es sncli a waste of useful (withoi~t t,,z~nping or cover), accm.at,e irnpressio~ls of 
energy, or can have any reference to the energy sufli- the lo~ver dislis ill the pile Tvere stairiped upon the 
cient to perform a feat which, under less favorable iron ~ ~ n i i e r ~ l e a t h  I n  t,his case there (lid not them. 
circumstances, requires a couple of horses and a seen1 to be the least doubt concerning the complete 
teamster for about half a11 hour." explosioll of the cliargc. 

We may contrast with her perforn~ance that of the Experiments werc also successfully made in firing 
steaiilshi!~ Oregon, of the  Guion line, where every shells charged with gun-cotton from ordinary rifled 
thing is sacrificed to speed. The Oregon has engines cannon, t~re lve  ro~ulds  being fired fro111 the twelre- 
of 18,000-horse power, 12 boilers, 72 furnaces, a cargo pound I~on~itzer,  arid thirteen rounds from the eighty- 
capacity sorne ser611 or eight times that of the Eurgos, pound breech-loading rifle, and the ordinary ser-
ba t  intended for passerigcr business largely, attains vice charges of gunpowder being nsed in the gun. 
an  average speed of 17.9 knots (or 20.j miles) per hour, Three unfuzed shells, charged with gun-cotton, were 
and burns 337 tons of coal per hour, combustioil talc- fired fro111 the eighty-pounder against the target used 
ing place at  the rate of over 16 toils of coal for each , in Lhc' dynamite experiments. The shells exploded 
mile traversed. The cost of her coal for the voyage with great Tiolence, on impact; but tlle damage to 
is put at  considerably over ~18,000. the target was very slight, as tlie explosion took place 

The best locomotive pel.for~nance in this country of before any practical penetration was effected. I n  
which there is authentic record gives a co~lsurnptio~l vie~v of recent successful experiments with a fuze 


