
the fact on(l the inlportnncc of' that naste hy 
cylintlcr-conc1er~s:rtioa wlriclr is only to-day 
becolning recognizc~cl as an essential elcnient 
in the theory of thc ' real ' stcam-engine of tlic 
cnginccr, ns tli~tingl~ishctlS~orn tlrc ' ~tleal' 
engine of the authors of the tlicory of tlrclmo- 
d j  naliiics, niid which is recogilizcd os ini-
perativcly Clern:tutling considcmtion, if that 
thcor.~is to k)e rnede of practic:ll use in clrgi- 
neering. Watt 's diseovc3r.y of this ' c j  lincicr- 
condcrisation ' lcd lrilir to the invention of his 
sel):ri:rte conclcnscr, and of the long-neglected 
but non7 familiar steoni-j:rckct, -:~n attaclrmcnt 
wliicll was, for rn:rny J eals, only seen upon the 
Watt  or Cornish cnginr, and nas  alnlost never 
usetl else\~hcrc. It 11:rs liow conic\ in with the 
compor~irtl engi~rc, ontl is fiimilior to every 
cnginec~r. Mr:ltt t~lso founil that this action 
pl:rt~edm.1early limit to the gain t1crival)lc by 
exp:~nsioi~. 

The \vo~li of T\TntjL in the sjsteinatic cspcri- 
mcntol strltly of' the stc:rm-cng~ne w:rs not 
taken 1111 ljy his succcisors in the yrofesiion 
until abont tlic loeginiri~rg of the l)rcscnt half- 
centu~y,or :L little 1:rter. when Jlirn in France, 
aiitl Islreinootl on<! tk~c rial-y ilc~snrlnlcnt in 
this country, begnn tlre worli \\hitah 11:~s now 
kjecome classic.. Defective as some of this ear- 
lier wollc rn:ry I)c by some rcgartlecl, it mas of 
i~~estiniabie\ alne ; ant1 11i111, :~nti his assiht:rnt 
nncI collcaguc, ITall:iuer, nil1 lie\ er I)e forgot- 
ten :IS plomiiicnt among tlie pioneers in this 
all-iruportant linc of rc~scarclr. BIT. U. TC. 
Clnlke of Gleat I:rit:~in, one of tllc first of the 
ncm race of erigiucers, interc.slct1 nlil\c ill tlre- 
01.1 aiitl in experimcirt, f:tmiliar :tlil\c witli 

thc scicnce ant1 tlre ~jrncticc or cnginccring, 

ninst bc plncecl beside these invcitigntors as 

ha^ ing l)ersistentlg a:tlled :~ttention to tlre loss 

of energy re~e:~lctl  11y tkicm, ont1 1 1 1  hi3 o w l  

investig:rtioii of the \%:tiles oc~curling in thc 

stc:iiii-cj lintlcr of thc loco~notisc. 'I'his worlc 

bcgrrr, ill I~is c:lse, as long ago :IS 1855. 


11:~llauer was oitc. of tlic first to recognizr, 
ant11 fr:~nlzly to admit, t,hc ilelbcts of lhc 'ideal' 
treatrneut of ~ I I Ptlieoly of tltc stc:~n~-c.nginc, 
and n a s  :IS 13i'onit)t ill his :tccel)tan(~c oi' the 
ine\it:~l)leas was his prccepto~.. As IIirn ~ 2 % )  s, 
1)rrnking away irotn the old sgstcm, Iris pmq-
ress n:ls r:rpitl miil sat,isfactory. Seizing nitli 
ayidit? cul)erirnentnll;v cletcrrni~~ctl f:icts, 11e 
licltl I>rst to tlic ltno~vlctlge thus :rccluired, and 
demanded t11:lt tlloory sho~ilrl precisely confor111 

to the pc~forniancc of marine engines, ant1 tlc- 
duced, from his examination of tllc pl~cnomc~na 
liere rcvealccl, thr proper inctliotls of increasing 
their cilicicncy. I'niting, ill a rare clcgree, the 
~ ~ x t i c a lsense x it11 the i~~tellcctuol cast o f l ~ i i ~ ~ d  
of the scicnlific man. lie was :rble to malic his 
nrorli inimcdintely ttnci most efkctively rrscf~~l. 

I<cfenilrg to Iris 1)~5011al ch:u.:rcter, Ilirn dc- 
sc~i't)csliiln :IS 1)ossessi1ig t11~ most adrnir:tblc 
clnalities. ICintllg, aircctionote, inotlest, 2nd 
y ~ tiiitellectrinlly great, 11nll:lucr unitctl with 
tlicse l,rcpossessing cli:rr:rcteristics the most, 
irrepr(1ssible encrgy ant1 mc~ital force. The 
lost morcls in t l ~ e  e111ogy by his fricnrl IIirn 
arc those of personal rcgord 2nd of cleepest 
afii,ction. 

1l:rll:lncr ~vrotc niany pnpers,l tlic first being 
:rn account of tlic rncthod aclol~tecl by 1 lirn for 
dcternlil~ing thc quwlity of ste:1111 by means of 
the calorilnctcr. 'L'lic greater ~ ~ n m b c rwelc 
descriptive of his esper~mcntal in~estigations. 
Tle w:ls an 11ono1,ary ii~ernl~er of the Soci6tB 
indrtstriellc tle ~lnll ionse,  and of tlic ~2mcr.ie:rn 
society of mrc~1iairic:rl enginc~ers, :rntl was a 
me~nhcr of tlrc Socii.16 clcs i11g6nie~11 s ci\ ils clc 
I'aris. '1'11e writer nislrcs to adtl to the eulogy 
of l l ini ,  if it bc possible to so acltl to it,  this 
triktute of ltiiitl rerl~en~brnucc of one who, c \  en 
ncrc he not so tlisLi~~g~~islicd n colle:~gue in the 
profcssiorinl finternilics, woultl none tlic less 
denlaird tlie rriost earirest csl)ression oC adrni- 
ration, estce~n, ancl ~espect .  

~ ~ ~ I : E R T  I iz lON.11. 'i'rrr 

Tirl. scconil 1101 tion of I'rofessor 61 nj 's 

' Sy1101)ti(~tlflor:~ of X o ~ t h  Anictica ' has ap-

pearetl, six )cars :~ftcr tire ~)nhlic~:~tion 
of the 

lirst, l~nr t ,  rvlric31i contni~~t~t l 
tlie gamopc~t:rlous 

ortlcrs Iblloninq C'onrpo\itnc.. 'I'lrc prcscnt in- 

st:tlmcnt of tlrib iinl)ortant ~yoilc -the n ~ o s t  

iml)ortnnt c*ontl ibntion (wit11 the cscelttion, 

l~cr l~aps ,  pl:rntarr~m oC 1Sentllanl 
oS ilic Gc~rcr:~ 

:tntl IIooBcr) rnatle ill late J c:trs to s j  stenlatie 

1)otnny-treats oS tlic ~)lnrris of Nortl-I A~nericn 

(csc~liisire of i\lexico) I)elonging to tlic fainilies 

w11icl1 ljrecedc ilioic el:rl~or:~tccl in the pre\ ious 

volume, ~vliic.11 toolc up  the ' F1o1.a' \vhcic it 

mas left more tlinn forty j cars aqo, at  the end 


to fact. IJis xvorli nlton the cwlnl)ol~ricl eu- of tlrc srcontl volrnne of Tovrey ant1 (:ray's 
ginc w:ts cspcciallj fiuitful ; :rncl his lc~~omlctlgc ' Flora.' Thc prcsci~t prihlicntion is tic\ oted 
of ti~c>ory, and his skill in its ,zl)piication, ren- to all cla1)orntion of tlrc f:~lnilies (Cnprifoliacrae 
clcrecl his work a t  once avai1:~blc. I Ic  studietl to Comljosit:~~) e~lih~ncetlill t11c second \~olunlc 
also the datn given hi111 by \Viclrnaiin, re1:~tivc 1 I 'ubi~slr idby ( : . i ~ ~ t l i l ~ l - \1llrlza,PJ~JS. 
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placed as a i:tmilj- be-
and Gcntiannceae, in 
Borreria is rccluced to 

of tlie old ' Flora,' and is therefore in a certain 
sense a ilem edition of that work, altllough 
entirely recast and rewritten. 

The present rolume is of special importance 
ancl value. I t s  poblication llas long been 
looliecl for ~vitli irnllatience, aiicl its pages nrill 
be esalnined nit11 tlie deepest interest by all 
students of American botany. I t  contains tlie 
mature triews of the most acute a ~ i d  profo~~nd 
student of the great ancl ~lifficult order of 
Compositae, to which not less than one-eighth 
of all thc flowering plants of North America 
must be referrecl, -all orclcr, as represented 
on this co~itinent, to the comprehension of 
whicl~ he has given his bcst efforts and un-
flagging indc~stry for more than half a century, 
ancl which, it is safe to predict, no other hota- 
nist would ever ha1 e been able to so eluciclate. 
Tlie plants, belonging to .ifamilies, 274 gene1 a ,  
and 1,767 species, are cliaracterizecl in this 
volume, nliich contains, exclusive of its very 
fnll index, 446 pages, of which all but about 
50 are devotecl to Con~positae, with 237 genera 
and 1,610 species. 
k brief and necessarily imperfect colnparison 

of tlie families here elaborated, as represented 
in this country at tlie l~rcsent time, with what 
was linown of tlieni when the second volume 
of Torreg and Gray's ' Flora ' al~pearecl, be- 
tween 18-21 ancl 18-23, will show tlie extent and 

of this orcler, is now 
tween Asclepiadaccae 
tlie preceding volume. 
hpe~macoce; ancl IIetlj otis is split u p  among 
Ilo~istonia, Olclcnland~a, and I'entoclon. Ue-
siclcs tliese cllangcs, eight genera not in tile 
olcl ' Flora ' are represented b- plants, mostly 
of West-Indian or Mexica~l origin, n41icli recent 
exl)lorations ha\ e brought to light in southern 
Florida ancl alo~ig the &Iexicaii bo~~ndary .  
Iielloggia, a inonotj pica1 genus of tlie Pacific 
slope, coinmenlorates tlie botanical labors ancl 
zeal of Dr. R l h e ~ t  Icellogg, one of the early 
explorers of Califolnia botany. The large 
genus Gnlinm is increased from eighteen to 
thirty-seven species. 

I n  Valerianaceae, Plect~it is  and Fedia are 
melgecl in Valerianella, while tlie species of 
l'aleriaiia are increased f ~ o m  six to eiglit. 

The extension ancl changes in Co~npositae 
duriiig the last forty j ears, a i  was to have been 
expected in a family so largely represented in 
our flora. ancl of sue11 wicle and general distri- 
bution, far exceed, in number anc1 importance, 
the changes in the smaller orders allucled to 
above. 

This .older, :ls iepreseiiteci in Sort11 America 
a1 the time of the publication of the old 
' Flora.' was groupecl in eiglit tribes : in the 
new elaboration, rel~resentatives of eleven 

character of the work n~liiell Iias occ~il)ie~ltiibes al,pear. I t  non contains representatives 
Professor Gray of' late years, ancl the impor- 
tance of tlie service which he has performecl, 
a s  well as the zeal ant1 industry of the 1,otanical 
travellers and explorers who have long beer1 
busy, under his general clirection, in all l~a r t s  
of the country. 

ad ox:^, transferred from Araliaceae, now 
appears, representecl by its single widely clis- 
tributecl species, among Caprif'oliaceae. Acl-
ditions to Sa~nbncus are S. rnelanocarpa (of 
the northern Rocky Moontains) ancl S. Mexi-
cans (a  Alexican species of tlie bounclary ancl 
of so~~t l iern  California). The Texas station, 
near San Antonio, of this tree, is not given. 
I n  Viburnum, IT. lensi if lo ruin -a southern 
species, as Professor Gray remarlis, too near 
V. aurifoli~inl-is aclmittecl. SJrnl~lloricarpns, 
a North-American genus, is increased by a neJT-, 
long-flonered sectioii vitli tlirce species, of the 
south-vvestern ~nountaiiis : Loiiiccra coiijugialis 
of the Sierra forests of California, and 1,. 
Utahe~isis of the norther11 Rocky Jlonntains 
ancl Utah, are aclditions to that genus nliicli 
sho~vsbesides m:rlly important changes in the 
ranli ancl position of various species. Irnpor-
tant changes appcnr in Rubiaceae. Loganieac, 
which apl)earccl in tlie olcl ' Flora ' as a tribe 

of 237 genera and 1,610 species ; while forty 
years ago therc were, w itliiii tlie liinits of the 
~cg ion  cmbracecl 1)) Torrey ancl Gia j ' s  pobli- 
cation, only 199 gcllera and 1,011 species. Of 
the 1:uge genela, Aster, wliicll Dr. Gray le- 
marks ' '  is far the most diflicult of our genera, 
both frorn the setllenient of the names of the 
species and frorn tlleil limitation, in respect to 
~\liicli little satisfaction Ilas been obta~ned as 
the res~ilt of long ancl repented studies," lieads 
the list ~vitli 144 sl~ecies,-set en less than the 
aotllor's elaboration of this genus for the old 
' Flora. ' 

This diminution of species is clue to the fact 
that set era1 of tlie Linnaean species have been 
clrol)l)e~l,from one cause or another, and be- 
cause Astcr, largely a genus of eastern America, 
has not receivetl manj- adtlitions throogli -rest- 
ern expioiations. 'l'he same reinarlis are true, 
too, of Solidago, our seconil 1:lrgest genus of 
Coml~ositae,~ I O T Trepresentecl in our flora by 
74 species, althongh not less tlian 94 were 
atlnlitted in the old ' Flora.' Sollie species 
ha1 e been clropped entirely, and others reilnced 
to I arieties ; rhile few IICIT n.~lilitio~lsto tlie 
gerins hare been macle. Erige~oii ,on tile eon- 
trary, has been nearly doubleil , inc~easing from 
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40 to 71 species. Bigelovia, which fifty years 
ago had a single representative in the Atlantic 
states, now, as extended, contains 19 species, 
with its centre of distribution beyond the 
Rocky Mountains ; whence, of late years, have 
come, of course, the principal additions to our 
flora. Similar comparisons might be made in
definitely between the composition of our flora 
as now understood and that of the earlier part 
of the century, were such comparisons neces
sary to illustrate the importance of the work 
under consideration, or to impress upon our 
readers the sense of our obligations to its au
thor. Were it necessary or proper to say any-
thing at this time in regard to the part played 
by Professor Gray in the development of bo
tanical science in this county , it would only 
be necessary to point to the fact, that, of the 
North-American Compositae as enumerated in 
this volume, more than 600 species and 30 
genera have been characterized and enrolled by 
him since the publication of his previous study 
of the order. TweiuVy-eight species are first 
described in this volume. 

The present volume, like its predecessor, 
will be found a model of comprehensive ar
rangement, and neat, concise, and clear expres
sion. Unlike its predecessor, it bears upon the 
titlepage, in addition to the names of Professor 
Gray's New-York, London, and Leipzig pub
lishers, "Published by the Smithsonian insti
tution, Washington," where copies, no doubt, 
can be obtained, as well as from the author at 
Cambridge. 

THE LANGUAGES OF AFRICA. 

A sketch of the modern languages of Africa; ac
companied by a language-map. By ROBERT 
NEEDHAM CUST. London, Triibner, 1883. 2 
vols. 16 + 566 p. 8°. 

T H E Caucasus is st}Tled in the east, from the 
variety of idioms spoken b}r the man}^ tribes 
that are harbored in its recesses, the ; Mountain . 
of languages.' This variety, remarkable as it 
is, becomes insignificant when compared with 
that which exists in Africa, which might well 
be called the c Continent of languages.' In these 
volumes of Mr. Cust, we read of no less than 
five hundred and ninety-one distinct idioms, of 
which four hundred and thirty-eight are classed 
as languages, &ncl a hundred and fifty-three as 
dialects. And even this does not complete the 
list; for there are several unexplored regions, 
of whose tribes and languages nothing certain 
is known. 

A closer scrutiny, however, lessens the mar

vel materially. Of the idioms enumerated, no 
less than two hundred and forty-eight belong 
to that portion of the continent which lies south 
of the equator. All these idioms, as is well 
known, compose only two linguistic s tocks ,— 
the great Bantu family, which occupies the 
whole of the wide territory explored by Living
stone and Stanley ; and the Hottentot-Bushman 
family, comprising the tribes of dwarfish people 
who seem to have been the aboriginal inhabit
ants of South Africa. The Bantu nations now 
speak, according to Mr. Cust, two hundred 
and twent}T-three languages and dialects. B u t 
as philologists have no doubt that all the 
idioms of the Indo-European stock are the off
spring of a primitive mother-tongue, which was 
at one time spoken by a single tribe, and earlier-
still by a single household, so we may feel as
sured that all the languages of the Bantu family 
have their origin in the speech of a single clan. 

There was reason to hope that in Mr. Cust 's 
elaborate work we should find this process 
of reduction continued, and the vast variety of 
African tongues brought into the manageable 
compass of a comparatively vfew linguistic 
stocks. This expectation, unfortunately, is 
not fulfilled. Mr. Cust has chosen to adopt 
the classification of the eminent ethnologist, 
Prof. F . Miiller, who arranges the languages 
(or, more properly speaking, the tribes) of 
Africa in six main divisions, — Semitic, Hamit-
ic, Nuba-Fulah, Negro, Bantu, and Hottentot-
Bushman. This arrangement, however, was 
proposed by the distinguished Viennese pro
fessor, not for linguistic, but mainly for eth
nological, or rather anthropological, reasons. 
Only three of these divisions — the Semitic, the 
Bantu, and the Hottentot-Bushman — are true 
families. The other three divisions are styled 
by Mr. Cust, ' g roups , ' — a word which in 
comparative philology has, at least as here 
employed, no scientific meaning whatever. 
The connection of the tribes composing these 
groups is not even geographical: it depends 
merely upon some physical resemblances ; and 
these, it m&y be affirmed, are not nearly so 
strong as those which exist between the Hun
garians, the Germans, and the Basques, whom 
no philologist would think of classing together. 
In fact, the word ' group ' in this case is simply, 
as Mr. Cust frankly admits, a confession of 
ignorance. 

The ignorance which is thus confessed is, on 
the author's part, to a large extent voluntary. 
With the immense mass of linguistic materials 
which he has collected, and which far surpasses 
all that earlier inquirers have been able to ac
cumulate, nothing would have been more easy 


