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to  incorporate in this one the new rnatciial tiiat, 
as  he tells us, hc has prepareel for a coatiiiua-
tioil of his discussion. This new mateiial is t o  
appear soon in aiiother form ; and,  l~ritil  i t  ap-
pears. \J e mast postpone nnj- cletailetl ci,iticaism 
i n  these coluinils o' our author's brron~n ~ i c w s  
'I'hat the book cointains much fait clisc.nssioii 
of theories, ant1 a cry rcnclable collcctjoii ot' 
f:icts, is  plain cnough ; and,  011 tlie otlicr haritl. 
ollc need not ilnell on  the consiclciation, tliat. 
iri t h ~ i r  present form, these Iccturrs cannot I)e 
considerctl as  abreast ~yitli  the  ticlvanc~e of so 
1:lpiclly groning a study a s  tliis. \Vc blinll adel 
lierc only one criticisnl ; i~arncly, that  there is, 
in  this work, one o lv ior~s  iir~peifcction that  has 
es1)cciall~- t o  tlo with our author's l)iincipal 
purpose itself. Professor ( ' l~adboari ie  stuclics 
instiilct in anim:~ls that  he may t h r o \ ~  111orc 
light on tlie place ailrl relations of instinct in  
niaii. But, jas t  \rlien ,hc corncs to  speak of 
linrnan nature, liis psycliological founclatioll is 
so  :~ntiquated, tliat all his learning liclps us, 
liis readers, but, a little war .  I t  is tlie olcl 
schernatizerl ancl abistract psycl iolog~ that  is in 
his mind tlnoughout, with its ' ra t~ona l' ant1 

111ora1 n:~tiirc? ' of nlan, wit11 its I ~ I O ~ C  lessor 
coml~les  scllcnle of subcli~isions in eacli of 
tllesc ' natures.' a n ~ i  n i t h  i ts  riotion of all :tb- 
i t  I 'tctlv dofinecl 1iier:rrchy of hninan pon crs. 
! ',. , c  I , , , I  f ,  1l:iri inst~'r:ction. not in ps j  -
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tion, should be usecl bj iiiin for S D U ~a l ~ ~ ~ i p o s e  
in  a scientific course of levtures. Tf71iy mix to- 
gether utterly separate lincs of' conside~~at ion? 
Our bclicf in  tlie rcal gooillless of thiugs, ancl 
in  tlic n o r t h  oS life, gain5 110 v h i t ,  ancl call 
o n l ~losc fbice, h r  t ~ c i i ~ g  nit11 investi- confii 
g:itioiis into ~ h y s i c a l  ~ ~ I ~ e i l o n i e ~ i a ,  ( \ternal or 
ereri into tlie l a n s  of' the sequc3nce oi' niciltsl 
i ta tcs .  T h a t  tradition h:~r long since sanc-
tionetl this coiifitiioa is no jastllicntioll for it  
lie1c.  

('(t n ' ~:~lgcbra coritaiils two entircly clls- 
tiiict essa j s .  I n  the first oi' t l lc~ii,  with tlie 
hope of making the treatment, of ricgntivc 
cli~ai~tities stncient of elementary clear t o  Ihc 
mathematics. thc nr~thor  represents real quanti- 
ties in the usual n : ~ y ,-b r  lengths laid off upoa 
n straight linc, to\val.cls the rig11t Trom a fixed 
origin on the line if the qunntitics arc  positirc, 
towards the left if they are negative. -mrd 
cle\-elops sncccss i~  ely the rules for algel)rnic ad-
tlitioii, subtr:iction, ~nultiplicntioi~,and ilivis- 
ion, by tile help of tliis concrete conception. 
'L'hc rules thus obtainecl :ile tllcri s1io~r.n t o  be 
generally applicable to  all problems, n hetlicr 
the cliffeleilce betmcen positive and i l ega t i~e 
q u : ~ ~ ~ l ; t ; c si11 thein is one of' ol)l~osition i n  clirec- 
tioil 01 not ; :~81tltile cshtt\ ;-lose.. -r i t l l  O U I I ~ ~ ,  

i e~~rnr l t s011 llic goncr':iI~tuoC ';JL riiul:~s of t r ip  
c\i,o~,:ctl: ,incl ,tr':.;jt~v gcoriierl,\ ])lo\ect t.1~ , I  
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dr:ims an elanv~rlte j):irall~I i)et'lvi:el~ t11i ~ I I ~ I ( ~wine  ~nutitocls cht~rnrr~on bc i('~lc*e+ ren-t o  all of 
tions of th(> of obligation and tIi~?c> o r  
thil instincts. we feel that  the uniloubtecl nctr~:ri 
likeness of these tvvo sets of phenomena is 
distortecl in  his description, for the sake of 
fitting the facts to :In a p ~ i o r inotion about 
the .higher ~ p i i i t u a ~ ~  of man.  TYllennature ' 
he gives ns a n  elabolate ~l iagrain,  represe~lting 
the place of the instiiicts among human fac111- 
tics. we feel that  this c1iagr:~m represellti a 
sort of stufeci soul, bncllj mor~ilted, as  it mere, 
a11d 110 livino- so111 of man : ~ tall. When, 
: rg:~i~~,  a ~ - g ~ ~ n i e n t  pclcps oa t  :III for i i n n ~ o ~ t a l i t y  
from beliind our nr~thor'b classification of 
the Ijelief in imino~tai i ty  as  air instinctive 
111111ian belief ; wlieii, in  fact,  - r ~e arc told that  
one illstiiict ought to be :IS well i'orunclecl a s  
another, aiicl that  the Ijelief in immortality is as  
much :III instinct as  is tlie instinct of an illsect 
t o  lay eggs in n r~ tun~i r ,  e feel oilly n sense of -a 

\~exatiori tha t  a n  ill-co~icluctecl aiialysis of Iln- 
nian nature, accepted by our author from tradi- 
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few esnmylcs in firiding the equntiori of loci, 
n-herc soine Bolutions are lost in the course of 
tlie worli, o r  nliere some strange ones are in- 
troduced. The  distance of tlic point P' froin 
the point P seems to be ~ v ~ i t t e i i  indifferently 
PP' or P'P. 'I'he littl(1 boolc ~ o n l c l  ilonbtlcsi 
p r o ~ einterestill:; tlnd s~ iggcs t i \~c  to  any s t t ~ t l e l ~ t  

\),nh,~iic (li'gel),~,~, ov 0,f (ll~?/,9,(li( ~ Z ? U , L ~ I P ? , ~ ,  I/,? <cL~?b?~ l  

mgriil,i viriiii~ilii .ul notes o i l  tile r n ~ t h o r l ~  enz-
q f  ~ , P U A O ~ ~ Z ? ? ! ~  

played i n  I J P O I ) K ~ ~ K .I3y 1'roS. ItT.C11x, O.X.  Xe\v Yorli, 17(112 

,VOSIPII??I~ .1884. (Y:III Nobtri~lid's SC. ser., S o .  73.: 131 1). lqO.- .  .. " . ~ 

l i ' ~ s t i ~ r q - ~ n u i . / ~ i i i ~ s  ~ o i z ~ t i z ~ c t i o ? ~ ,: I I~e i v  ? ~ i < t o ~ i / .  (171d U.SP. L3y 
A\ ILTrrrrlr .Tr. A'COT'L'. NOWYOPI<,V(171 I\ii~i~r(lilc?, 1884. (Villl 
'inril.:ind's sc. pcr.. So.'74 ) 2-1".. .. - 1'30 11.

~ 

51'1d1'1 ~1 I C I )  / I # ?  I?,?/?!?o?i/ ( 3  f . s t ~ d i u  U C R I ~ I L -??~~(!8?6venze1lts,  
t'mtii2d,'1 i'r.'ic\ A,! /hi.  i , i i iu;,lio?, q f  . t ( ~ , l i ( (, f . e ~ d - o b i e ~ ~ ~ ~ t i o i ? ~ s .  

Uy Aurrrufi \\ I N Y L U W .  SE\\' 1834.York, P7<xri, ~ \ 3 ~ l , . a i ~ d ,  (VCIII 
l\'ortran<l's ac. scr., No. 77. )  148 p. '24". 

T?,Prlc~iii?-cii~:iiic i 7 ? d i ~ n t o r ,  ctc. B y  TV. I:.  1,~\.AN. Hew 
\-orit lSS4. (VJII Nosti;~t~d'shu. ser., Tie. 7 9 . )  
1 G l i p :  24". 



78 S C I E N C E .  JVOL. v., NO. 10.3. 

of matliematics wlio mould spend a couple of 
honrs in perusing it. 

The historical part of Abbott's ' Testing-ma-
chines ' is very brief, and consists of little more 
than a catalogue of machines built and used in 
thc United States before the mar. Tlle second 
part of the rolume treats of the constru~tioil of 
testing-machines, ancl tlie appliances used with 
them. 'I'he author describes very fully and 
clearly the apparntas made by the Fairbanks 
company. and ~iluch inore briefly the machines 
of Emery, Riehle Brothers, Gill, ancl 0lsc.n. 
The remainder of the book relates to the use of 
the tesling-machine. and will he foruld a con-
venient lianclbook oC instunction for beginners. 
I t  points out certain precautions which must 
he talcen before anrl during a. test ; slseaBs of 
the appearance o f the  fracture as an inclication 
of quality ; shows t hat effect is proclncecl upon 
results by varjing the s i ~ e  of the specimen, 
the time of maliing the test, or the temperature 
of the piece under exan~ination; and gives 
several valuable tables. 

The author has apparently been very forta- 
nate in obtaining definite indications of the 
' elastic l i~nit  ' by a method wliich he descrii~es 
on 1111. 81 and 139. As  sIion,a on his dia- 
grams facing p. 82 ,  this limit is  indicatecl 
hy a sharp change in the direction of the ' stress 
strain ' line, amounting to ilearly 90°, sliortly 
follonrecl by a suclden leturn of tlie line to its 
vL:gkql direction. 

These two 1 , c S y ~ t ~ nf inflection, occurring so 
uniformly in an otliernise 1b~11lar curve, wonld 
seem to point quite stlong13 to soli~li p-,cnl- 
iarity of his alsparatns. Incleecl, -nTe should 
exlsect sometliing'of the sort in the m e  of a 
testing-machine clriren a t  a constaiit speed, as  
soon as the test-piece begins to stretch faster 
than the rate of the machine. The apparent 
elastic li111it obtained in this ma\- wonlcl not 
depend mhollj- 1113011 the ~ n a t e r i d  testecl. but 
conlcl be nlacle to w r y  by clianging tllc sl~eed 
of testing. 

Most of \17inslon-'s little treatise on staclia 
su~veyiag is occupied by tnhles, -first, of 
horizontal distances and differences of le\ el, to 
be used in the reduction of staclia field-obser- 
uations ; ancl. second, of logarithms (to four 
places of cleciinals) of sines and tangents, -
hut is precedccl by forty-two pages d e ~ o t e d  to 
an exposition of the theory of stadia nieasnre- 
ments. This brief explanatory part woulcl 
havc been niorc satisfactorj- if it  had been re- 

In that paper it is shown, by MY.It. S. 
~Vootlmascl of the naval observatory, that the 
formula exgressing the relation between coil- 
jugate distances and the principal focal lenglh 
of a lens, or systein of leases, is exact if prop- 
erly intelpreted, and applies eq~~n l ly  towell 
any coinbinntion of lenses ; and that tlle ordi- 
nary fornula for the stadia instrument, if 
properly understoocl, is exact, n hatever lnay 
be the number, lrind, or disposition of the 
telescope lenses, so long as  they are properly 
centred. This criticism, however, does not 
affect Mr. TVinslom's statement of the geue~a l  
principles of staclia practice, but really con-
tirms our llelief in the superiori t~ of stadia 
measurement to orclinary cllaining. The eight 
pages of tables, previously used on tlie geo- 
logical surrey of Pennsylrania for reduction 
of obser\-ations, me think rrill be fo~ulcl service- 
able to  engineers engaged in staclia work. 

Le V:rn's little book was prepared originally 
as a series or  articles for the iwechanicul engi- 
neer of Sem-Pork City. I t  Iias now been re- 
vised, extended, and re-written to some extent, 
for publication in its present form. I t  is an 
elementary treatise upon the inclicntor, and 
evidc.ntly intended solely for the class of renders 
to rrhich i t  rras aclclresscd a t  its first appear- 
ance, -to those n hose education," as its 
author says, " lias beer1 and innst be rather 
in the engine-room tlian in the class-room." 
I t s  publication in the periodical for which it 
was prepared is  not a matter for pnljlic criti- 
cism ; nor, perhaps, mould be its \)I-esentctiioii 
in this later form, e\:c61~t tor the fact that 
the excelleilt v,ok of Porter, its reproduatio~i 
with clonhtf~~l propriety by an Alnerican eclitor 
and publisller, ancl the issue of the worlc of 
Mr. Pray (nnotlier ' expert ' of unquestionable 
practical exl~erience and slcill) . have haidly 
left a place for it.  I t  IncBs the precision of 
the first, and the thoronghly practical cliarac- 
ter of tlie otlier. 

TVe Bncl no satisfactor- clescription of thc 
rainiliar forms of instruinent i11 the hoolr. The 
introductory part contains a misleading calcu-
lation of the gain in f ~ ~ e l  by eslmnsion, sho~v- 
ing an increase of economy which is never 
reached in the best of engines, and ncvcy 
even al~prosiniatecl in ordinary forms of the 
motor. The explanation of the indicator dia- 
grain, and the nletliocl of working it up, nlll 
be useful, ancl nil1 be most carefully stucliecl 11y 
thc reaclcrs for ~vliom tllc book is 13repared. 

visccl after it., appcarance in Vat2 hTos t~c~~zd ' sThe fact that its author is thoroilghl\ fa~nili:lr, 
engineering magazine, so as to obviate thc by practical usc, with tllc iiistr~u-~ient nlllicl-i he 
criticism wliich appcared in thc nnmk~er of thc dcscribes, is evident throaghout ; and tliis will 
same magazine for June of last year. probablr aid in securing for i t  a sale. 


