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era1 morl~hological characters. R e  then de-
votes co~~sicle~~nble space to a consideration of 
the conclitio~ls, such as temperature, nutri t i~e 
sul)stances, alicl the like, favo~ing their g1omt1.i ; 
their effect in cansing the gronps of clia~iges 
incloded under tlie teilns fcrnleiltation ancl 
putrefaction ; finally, cliscusscs tlieir relation to 
discase. Of their ~ncthotl of action, he very 
properly refrains from cspressi~iq an opi~iion. 

The list of puthoge~iic microbin. accorcling 
to Zicgler, is a Imger one tlia~i the strictly cau- 
tious ol)serrcr will arl~iiit. For, to go beyond 
as  a lwoven fact that specific organisms have 
been foui?cI in connection ttitli otlicr discases 
than antllras, relapsing fer er, sel~ticaemia of 
mice, aiid probably nith tul)erculosis, gland- 
ers, malignant oedernn, and, l ~ t l d ~ r  the 11yl1ho- 
~nycetc~s,acti~lomjliosis, is, in tlie present state 
of our Bnon-ledge, unwarrantable. 

I n  regard to the mutabil i t~ of bacteria, tlie 
vie\>-s of various writers pro ant1con are given, 
but no definite corlclusior~ is espressecl. 

To the 1Iyl)holnycetes a chapter is tlcvotcd ; 
ar~d.  while giving a very good account of what 
is known in regnrd to their pathogenic, qualities, 
one can but be iml)ressecl witli the f'act of tlie 
estreiilc mengrcness of kno~vleclge of the rela- 
tion mliich the ever-present n~ould-fungi bear 
to disease. 

Tlie chapter on animal parasites contains 
nothing of' sl~ecial interest. 

The booli as a mliole shows eviclence of hav- 
ing been written hx a joutig innn. All that is 
new llas special stress laid ui)ol~ it, nhile the 
w o ~ k  of the earlier genelation receives less 
attention. The antlior inclincs to state things 
l~ositively, wit11 bnt little of the cautious seep- 
ticisni nliich mallis the w~itings of tlie older 
ai~clmore conscrrati\e \I orkcr u 110 is prepared 
to weigh every objection, ant1 combat eTery 
point. 

This latter quality, honrever, docs not in tlie 
least detract tiom the value of the n o ~ k ,  for 
tllc object for n liich it Tvns intended ; on t l ~ e  
contrary, mucli eahanccs it. For nothing can 
be more disheartening to the student bt~ginning 
a snl)ject, tlian to be plnngcd at  first illto that 
mire of doubt rrliich is ever present for Ilrn 
who atte1nl)ts a deeper iiisiglit i i~ln a science. 

r1l goodhe English traiis1:ttion is n re~llsi~linblj 

one. I t  is certainly as agreeable as i t  is rare, 
to read a smooth translation, nilere one is not 
coristantly reminded of the tongue from &-hiell 
it had its origili. 

The letter-press and wood-cuts are in11ch 
superior to those usually found in test-hoolis ; 
and lllsc~nillarl deserves n ith Dr. 31ciLlister 
the tha~ilrs of the English-reading professiori 

for. lxesenting Professor Ziegler's work in so 
a t l rac t i~e ant1 1.eadable a form. 

As a test-booli for s t n d e ~ ~ t s ,  l~liysicians. and 
those nien of science who are intel-estctl in the 
sciences vrpor~ which merlicine rests, it tills a 
gap mliicll has long beell felt. 

ECONOL1.IIC ENTOIWOLOGY IN ENGLAND. 

Report o f  ohrerc~niions o f  injuriouc incects cltcring the 
year 1882, zuztli nretl~orlso f  preuention nncl reazt,rly, 
and .specictl report on tatre-u.orms. Ry E ~ e ~ s o r t  
A O n a r ~ ~ t o ~ ,  London,F. &I.S , etc. 1883. 

98 p , illustr. 8 O .  


TIXIS is the fourt.11 of a srries of reportc, 
prepared hy Miss Ormerod for the use of tlie 
fhrmers of Great Britain. 7'he plan of t l~c~se 
reports is peculiar. Tliey consist laigely of 
abstracts fi'om co~~rcspontlrncetlie writer's ; 
the greater part of n liich is presun~sl)ly ill 
reply to circulars issuecl by her. 111tlins col- 
lecting and pul)lisliing the reqalts of tire es-
perience 6'f tlic niorc obse r~  ing agricr~ltarists, 
llliss Or~nerod is doing an important n o ~ k ,  
and the enthusiasm arid energy wliich she 1 1 : ~  
displfijed in it are dcsrrving grent praise. It 
is fhrtu~iate, however, tliat she 1i:ts not confillet1 
herself to the n orli of counpilation, but 112~s 
recortied the results of person:il ol)serv:ztions. 
And we rentnre to supgrst that milat she 
states on her on 11 a~~ tho l i tynil1 11e rent1 with 
more interest tlian the q11otec1 ~ ~ o r t i o i ~ s  of Iier 
rorli.  For no orie hut herself can jatlge of 
the relative va111e of the conclnsiotis of her 
various corrcspondeiitr. \Tre realize, however, 
tliat tlie pul)lication of the reports of these 
correspontlents is prol)nl)ly a consideral3le lmrt 
of the incenti! e to their co-operation nitli her.; 
and the system lias p~odr~cecl such good rcsnlts 
that one should he slow to criticise it. 

Tlie repolt for 1882 contail~s notes on niore 
tllnn tlliisty difft,rent spccics of insects inii'st- 
ing fruit, garden-\~egetaOlrs, ficltl-crops, and 
forest-trees. The most zerious it!jrr~~yreco~~clcd 
for that year is that to hops by ill,liides. I t  
is cstiiilated that the loss to the hop-growers 
of the United ICingtlom froril this cause was 
not less tlia~i £1.750,000. This injnr)- is the 
greatest 77 hich 11as been incurrecl for niany 
p a r s .  

Nearly one-half of the report is devoterl to 
an article on mire-worms, or cliclc beetles. T l~ i s  
article rvas compiled notes contributecl in 
r e l ~ l jto a circular isstled by tile council of tlie 
R o p l  agricultural society, and it doubtless 
givcls a very good idcn of tlie popnlar beliefs 
nonr lielcl in tlie 1Sritish isles respecting these 
pests. lJTcmish that the above-named society 
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would now affor(1 their entomologist, Miss Tile report is  well illnstratecl, partinllg. by 
Ormerod, an o p p o r t n ~ ~ i t yfor clirrctilig a series some of tile w e l l - k n o ~ ~ n  figures of Curtis, aild 
of cornparxtive experiments to test  the t ruth partially by original figures drnv-11 by the 
of these beliefs. antl~oress. 

MATHEMATICS. 
The elliptic differential equation. -31. Rurl. 

Sturn1 has here given a metliod of i~~tegra t ion  for tlie 

general elliptic differential equation --
dx 

2c " = 0,4s 47 
where X and Y a r e  quartic functions of x and y re-
spectively, say, S = E(x- a )  (x- b)  (x- e) (x-d), 
and Y a similar function of y. I-Ie shows that this 
equation can be integrated directly by aid of an 
integrating factor wliich 11e determines. Denoting 
by ,Tab . . . Y n b  . . . the products of two of the 
factors x - a,  x - b . . ., y - a, y - b . . ., then 

dz dl/
t he  left-hand side -:= O is

d x  \iY 
made the exact differential of 
2- 1( 

\ l X a h Y c d  TF \ l X c d Y a h js - ?J \  
by multiplying it by the quantity 

-- 7T [:(x+ 2 / )  ( C  + d )  - ry  -. t d ] \ l ~ a b ~ c t l (. 
-(Math. ann., xxi.) T. C ,  [238 

PHYSICS. 

Electricity, 
Efficiency of telephones. -K. Vierordt meas- 

ures the wealiening of sound through telephones by 
diminishing the sound a t  the transn~itter  until it 
just beco~ues inaudible a t  tlie other end. Tlie sourid 
is measured by the mass arid heigl~t of a small 
leaden sphere, wl~icli is dropped npon a tin plate. 
Using two Siernerls-Halske telephoner, of 203 and 
208 S. U. resistance respectively, he f o ~ ~ n d  that the 
loss over thirty-four in. of wire was less than seventy- 
five per cent of the loss ill air. -(Ann.phys. ellem., 
xix. 207.) J. T. 1239 

Electric lighting. -Ganz & Co. of B~ldapeslh 
find, that, with a contir~uous current, the carbon 
filarl~er~tof an i ~ ~ c a n d e s c e ~ ~ t  lamp gives out first a t  
the end where tlie positive current enters, a spot of 
carbon being deposited on the neighboring part of 
the glass. If alternating rnacl~ines are used, tlie life 
of the lamp is al~nost exactly doubled, and hen the 
deposit forms it is all arour~d the case. -(Engineer-
illy, June  15.) J. T. [240 

ENGINEERING. 
A great 'Sound steamer.' -The stcamer Pil-

grim, of the Old Colony steamship company, was re- 
ceritly added to the fleet now plying through Long 

Island Sound. The vessel is the largest and the 
most expellsively fitted up of all steamers which have 
get beer1 built for those wate~s .  The hull is of iron, 
double, and built in cornpartinerits. Tlie boiler space 
is so enclosed by iron bullrheads that the danger of 
fire is wholly avoided. The engines are of the stand- 
ard beam-engine type, arid fitted with the Stevens 
valve-gear. They were designed by Messrs. Fletcher 
& Harrison, and built by Rlessrs. John Roacli & 
Son. The steering is done by means of a Sickles 
steam steering gear, and the lighting is performed by 
Edison dynanios. The hull is :I90 feet long on decli, 
375 on the load line; the beam is 50feet over the hnll 
and 87.6 feet over Lhe 'guards; '  the depth of hold 
is 18.6 feet; draught of water, 11 feet. TIle ellgine 
has a steam-cylinder 110 inchcs in diameter ant1 14 
feet stroke of piston. There are 12 boilers of steel, 
anti calculated for a pressure of 50 pounds per square 
inch. The total power is estirriated at  5,600-horse 
power. The wheels are of the radial type, and are 41 
feet in diameter, weighing 83 tons each: 'The shafts 
are 26 inches in diameter. The cylinder weighs 30 
tons; the bed-plate, 30 tons; the beam, 33 tons; the 
co~~denser ,60 toils. The mach i~~e ry  will weigh, alto- 
gether, wilh water in the boilers, 1,365 tons. There 
are 103 water-tight cornpartrnents; and i t  is consid-
ered that i t  will be impossible to sink the vessel by 
collisiori or grou~~ding.  There are 912 electric lamps 
operated by two Edison dyrra~nos of a total of 11,4UO- 
caudle power. They are driven by an Arn~ington & 
Sims engine, built a t  Providence, of 150-horse power. 
The gland saloon is the largest in t l ~ e  world: it is 350 
feet long, and accorrlniodates 1,400 passengers, for 
wlion~ state-roorns are provided. -(Sc. Airier., Jilne 
30.) n. H. T. [241 

CHEMISTRY. 
( G ~ n e ~ a l ,  a?zdinorganic.)p h ~ s i ~ a l ,  

Apatites containing iodine. - I n  continuing tlie 
study of the formation of artificial apatiteq, A. Ditte 
fused baric iodide with a mixture of sodic iodide and 
ammonic phosphate, the lattcr in small quantity. On 
slow cooling, the rnass crystalli~ed in hexagonal prisms 
of the composition BaI, . 3 I3al(I'0 02 When am-
nionic arseniate was substituted for the pl~osphate, tlie 
corresponding iodarseniate, UaI, . 3 Ba,(AsO,),, was 
formed. Tlie iodvanadate, BaI, . 3Ba , (V04) , ,  crys- 
tallized in transparent prisms. The strontitiin com- 
pounds, SrI,  . USr,(PO,),, and SrI,  . 3 S r , ( A ~ 0 , ) ~ ,  
and calcic iodvanadste, CaI, . 3 Ca,(VO,),, were ob- 
tained. -(Cotnptes rendus, xcvi. 1226.) c'. F. M. [242 

The spectrum of beryllium --Mr. H. N. Had-
ley finds that the spectrurn of beryllium sl~ows no 
inarlred analogy with the spectru~n of cajlcium, mag- 


