
The formcr fignrc is in some respects bctter than 
Scoresby's, as to form arid proportions; but a rnost 
singlilar trcatmcnt has cvidcntly been accorded it. 
Tlic elements of tlic figurc have been transposed, and 
the bclly made to scrvc the purpose of baclr, and vice 
versa. I t  is evident that the figurc was ~ 0 l ~ i e d  from 
a real modcl, as tlic baleen is shown correctly, though 
i t  projects in onc place outside the moutli. 

The remaining poilit relates to the authorship of 
the volunle on wlialcs in the 'Naturalists' library.' 
The portion of t l ~ c  titlcpage of our cdition rclating 
to this point reads as follows: "Manlmalia-whales, 
ctc. Ily 12obt. IIa~nilton, Esq., M. D., P.R.S.E., ctc." 

Wc now desire to ask our critic how much rc~nains 
to justify the serious charges which he has caascd to 
be distribated wide-cast over tllc scie~ltific world, to 
more or less inevitable damage to institution and 
person. J. 13. 1101.m~. 

If Dr. EIolder is satisfied with the way Ilc has met 
' tlic serious charges,' I am qaite willing to lierc rest 
the matter; failing, as I do, to scc that any of them 
are n~aterially vitiatcd by his defence, while, amid tlic 
obscurity of much irrelevant matter, all of the more 
important oncs arc virtually conccrled. 

In rcgard to tlie authorship of tllc volume on whales 
in thc 'Naturalists' library,' not only have I, as I have 
said before, cxamined anonymous copies of thc ol:i- 
ginal cdition, and found i t  Vlvcn as anonymous in 
bibliographies, but havc sccnyt attributed by contcm- 
porary British cctologists to Jardinc. Tlie discovery, 
liowevcr, of a copy by Dr. IIoldcr, having IIarnilton's 
rlarne as arltlior on tlic titlepage, of course settles thc 
question. a .J. A. AI~I.II:N. 

Achenial hairs of Senecio. 
Mr. Jos. P. James does not ltnow of any expla- 

nation of the use of the threads whicli are projected 
frorn the hairs on Lhe achenia of most species of Sene- 
cio, etc. Hefore calling on S c r ~ e x c ~to help lsirn, he  
might read up his text-boolrs, say Gray's Structural 
botany, p. 306. UOTANICULUS. 

Kalmia or rhododendron. 
Tn reply to Dr. AbbotL, in SCIENCEfor h u g .  17, I 

will call his attention to the fact that the woods of the 
lralmia and the rlioclodendron are quite distinct in 
appearance, and arc not lilrcly to be mistatten the one 
for thc other. The Bal~nia wood is frcqucntly fourid 
in commerce, in the form of handles for tools, sucli as 
cliiscls and tlie like. Thc wood is of a very light pirik, 
with darkcr strcalts through it resembling cclls filled 
with woody fibre. 

Tlie rhododendron wood is destitute of such marli- 
ing. As to size, I have seen plenty of the lialrnia, 
four and five inches through the butt, in the rrloun- 
tains of Virginia; and have had in my possession 
sticlts, large enough for any s~scli purpose as the 
Doctor narries, from eastern I'ennsylvailia. Tlie rlio- 
dodendron is an extremely rare plant in Chester and 
Delaware counties, I'enn., but thc lralrnia is cornniou. 

S. P. SETAI~PLICS. 
Boston, Aug. 22. conirnission was not mcll snstainctl. Congrcss 

reCused to continue its appropriations ; and i t  
T H E  SOCIETY OF M E C F I A N I C A L  censer1 to exist, despite the protest of all thc 

ENGTNEEIZS .  leading teclmical societies, polylechnic schools, 
Transactions qf the American society o f  mec7~onical thc principal colleges, a r~d  such associations as 

oct:ivo of over thrcc hundrcd pagcs. I t  con-
tains a list of the officcrs and members of the 
society, its rules, thc proceedings of the I'hila- 
dclptlia n~eeting of' 1882, arid tllc proceedings 
: ~ ta mernori:~l sessiorl in remembrance of Dr. 
A. 1,; IIolley, a disting~~ishcdengineer and :I 

i'oundcr of the society. The proceerlings a t  
the 1:~tter rrlceting consistcll of' arl introt'lue-
tory address by president R.11. Tllurston, in 
eulogy of the tieceasecl, and a form:~l tributc 
to his memory by Mr. ,J. C. Uayles, the ora-
tor appointed by a committee for thc occasion. 
Many nlcml~crs, as wcll as the :~ppointcd ora- 
tors, paid earnest and clo(~uent tribute to the 
great cnginccr. 

Among the more generally interesting and 
import:~nt papcrs, are those of Frofcssor 14;gles- 
ton, on tlic appointment of' a government corn- 
mission to test iron, stccl, and other metals ; 
G .  W. 12oncl, on the Pratt, & Whitncy ' staud-
ard gzatrgc system ; ' l'rofcssor Robinson, on the 
tllcrmodyn:~mics of' the Worthington pulnping- 
engine ; an essay on thc progress of enginccr- 
ing science from 1824 to 1882, hy Mr. Fralcy 
of the Fr:~nklin institute ; thc windmill as a 
prime motor, by Mr. Wolff; and a long p:per 
on thc several cfficicncics of the steam-engine, 
by Professor 1L. 11. Thurston. 

Professor Eglcston gives n history of a 
movement :Lmolig tlie engir~eers :~nd scientific 
and bnsincss men of tlie co~~ritry,  to sccurc the 
csk~blishment of a pcrm:~nent commission to 
dctcrmine, by clircct investigation. the a1)solutc 
ancl relative v:~lues of construotive ~r~atcrials in 
the Unitecl States. Undcr the lead of the So- 
ciety of civil engineers, sucli :i comrrlission m:~s 
tlcmandcd by a very large nu1111)er of thc lead- 
ing rnen of the co~nitry, :~nd was created by act 
of Congress in thc year 1875. I t  consisted of 
Col. L:~it'llcy, Gcn. Gilmorc, Com. Be~~rdslcc,  
Chief-enginccr Smith, Dr. A. 1,. IIollcy, and 
Professor Thurston, the latter acting :LS sccre-
tary. This commission, in the conrse of t v o  
xcars, morlting amidst many discour:~gernents, 
clitl an enormous :mount of work ; tlic results 
of which arc p~tblislicd in a report consisting 
of two large ancl fullj illustratctl volrimes re- 
ccntly issuctl frorn the government press. The 

engineers. Vol. iii. New York, 1882. 350 p. 
illustr. So. 
TITIS third volume of tlie transactions oC the 

youngest or the tliree great societies of engi- 
neers in the Unitccl States is a well-printed large 

tliat of tile iron ancl steel rnakcrs. 'rhc eff'ort 
is now making, to rcvivc this commission, and 
to securc the continnancc oC its work. The 
p~tblication of tlic enormous mass of inCorma- 
tion accpirctl by thc boarci during tlic period or 
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its short life is hoped to give good argument 
in favor of prompt and liberal action by an-
other congress, in which, it is believecl, there 
may be a s~lfficient number of intel l ige~~t and 
patriotic members to carry the measure through 
without regard to politics. 

N r .  Bond describes the method adopted by 
Professor Rogers of C'ambriclge, and lii~nself, 
to secnre for Xessrs. Pratt cP; 'C7Tllitnq of Hart- 
ford a standard s j  stem of exact measures for 
use in creating n basis for gauges to be used 
in the Unitecl States in general macliii~e con- 
struction. The comparator built by the firni, 
~ulder the adlice of tliese gentlemen, is used. 
I t s  readings. a i th  its 'E ' microscope, are 
macle from divisions lneasuriag 0.00001G 
iaches. The compai~y has nonr n set of end 
measures run~ling by sixteenths to fo~lr  inches, 
and a con~plete plant for making them accar-
ately to withill the forty-thonsandth of an 
inch, a magnitude which can be cletected by 
an expert nrorkman. 

l'rofessor Robinson gives the theory of the 
peculiar form of pumping-ei~gine known as the 
Worthington engine. This is a TJ-olff forin of 
con~pouncl engine in its general arrangement, 
built ~ ~ i t h o u t  fly-wheel and in pairs, aacl so con- 
structed that each clonble engine has its valve- 
rnotion operated by the opposite machine. EIe . 
shonrs that, theoretically, the ' tandem ' type of 
this combination excels all the other possible 
aqjustrne~its of the engine, in its probable 
efficiency. The efficiency is not nlodifiecl per- 
ceptibly by the ordinary slight variations of tlie 
exponent of the expansion curve. Sumeri-
cal results of the use of the formulas are given 
in tabular form. The paper is illustrated by 
engralings of tlie several forms and parts of 
these engines. 

Dr. Fraley describes the formation, the 
growth, and the worli of tlie Franl<lin instit~lte 
of the state of Penusyl~ ania. I t  R as organized 
in 1824, and has been i11 active 01)eration ever 
since. I t  established tlie first regular draw- 
ing-school in tlie Ui~itecl States, ailcl has kept 
it in successful operation for fifty years. I t  
has occasionally given eshibitio~ls of domestic 
manufactures and proclncts, has gathered to- 
gether a great library, cabinets of materials, 
n~oclels, and macliines, and has for many years 
regularly published a jourilal clevoted to ap-
plied science and the arts. 

311'. TVolff gives the results of investigations 
of the efficiency and power of wiadmills, and 
presents a table, calculated in tlie course of 
his stuclies of the snbject, of the relations be- 
tween the pressure and the velocity of the 
wind a t  various temperatures, -the first in 

which the density and temperature of the at- 
mosphere are talien into account. 

Professor Thurston occupies nearly fifty 
pages in the disc~~ssion of the several efficien- 
cies of the steam-engine, including the total 
commercial efficient-. Espressions are given 
by which to determine the best proportions of 
steam-boilers for given costs of boiler and fuel, 
storage, etc. The best area of heating surface 
per pouncl of fuel burned on the grate varies 
as the square root of the quotient of all annual 
expenses variable wit11 the cost of fuel, recli- 
oned per l)oand of coal and per square foot of 
grate, by the sum of all annual expeilses per 
square foot of heating surface and per square 
Soot of grate, the latter being reckoned only 
so far as they are depenclent on the size of 
boiler. The efficiency of engine is found to 
be clepenclent upon both the ratio of expan-
sion, ai~cl the method of variation of waste by 
internal cylinder concleasation with tlie point 
of cut-off. Tables are given of the probable 
best points of cut-off in the various stanclard 
types of engines, at  various pressures of steain ; 
and also of the probable rninirnum weights of 
steain and of good coal required by such en- 
gines at  various best ratios $f expansion. 

Tlle 'efficiency of capital ' is found to be 
depenclent upoil similar quantities, as well as 
upon the costs of filel, attendance, operation, 
etc. The theory of the efficiencies of the ideal 
engine with 11011-conducting cylinder is given, 
and both algebraic and graphical methocls of 
solving problems are presented and illustratecl. 
The theory of tlie efficiencies of real engines is 
nest  treated, and the defects of the Rankine 
system are remedied. The ' general equatio~l 
of all stcam-engine efficiencies ' is given, as 
deduced by Professor Thurston, and a series 
of problerns falling under the general head are 
treated by the prodnction of the necessary 
forin~llas and by a graphical construction i11- 
volving the use of his newly discoverecl < curve 
of efliciency.' One-half of the paper is de- 
~ o t e d  to the solution of mrious important 
problems arising in the practice of the engineer 
ancl pre~iously unsolved. Tables follow giv- 
ing tlie results as applicable to the comlnon 
forms of steam-engine, and showing the enor- 
mous differences in economy and in the best 
ration of expansion, size of engirle, etc., pro- 
duced k)y the occurrence of cylinder condensa- 
tion, a form of m s t e  hitherto untreated by 
writers on tliermodg-namics and tlie theory of 
the steam-engine. IIe says, '<By the use 
of this, or some Inore exact metliod, the art 
of proportioning the steam-engine can be ele- 
vated to the rank of a branch of the science of 
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engineering ; and that part of the science mllicli 
has  hithcrto bee11 in a rnost nnsatisl'actorj- coil- 
clition, a s  ~ie\vccl from the stan(1point of tlie 
engi~iecr  cngagetl in  i ts  al)ljlic*ation, inay be 
f'ont~tl to  take a comparatively conlplete ant1 
uiefbl fo1,111." 

T h e  qeolo,q?/ o f  Pl~ilniiell~l~icz:1cctur.e be-a de/i~.ci~ctl 
J ~ r e  t i l e  E'rci,iklin i i~si i tr i t~,Jtrn. 12, 1883. by
Profesjol- I l t i s ~ t ~  l'lliiadel-CARVILL I i ~ ~ i 7 ~ s .  

phia, 1883. 21 13. 8 O .  


TIIE antilor 11as clistribntcil his paml)lilct 
eilition of this ilnportant l)apcr, \\ liicll cleser~ cs 
extentled notic(., alltl has placed him 111 tllc 
front l a r k  of the J onug prosecutors of origi~ial 
it~scarcli111 thc field 01' geology in tliis coniitry. 
r 7Illis n~emoir .  aild liis ~ ) ~ C T ~ O L I S  (111~ C C ~ L I I C  the 
Ice  age in l 'eni~~ylvania,  ha\ e tlie rare ~nc,rits 
that  they are solid contributions to  our linon 1-
edge fi.onl the first to  the last pages;  t l ~ t  
they arc  almost csclnsivcly clue to  the 1)crsonal 
labom of the jonnq gcolog~st  who brings them 
in their very co~nplete for111 bethrc tlic. w o ~ l d; 
that  tiicy are clo3ely ant1 faill) reasonril out,  
:ind lucidly expressed. Tlie great societies of 
the lenined nhich require for ~ n e ~ n l ~ e r i l i i p  tllc 
procluction of a vork  slioming i~uportal l t ,  l ien,  

I t  will already appear to be tile writer's 
vien , that  his matter,  ant1 his manner of pre- 
stilting it,  Ilaie been fonntl admirable, t h o ~ ~ g h  
as  to  tile latter,  liis s j  stem, while supported 
by a clcar st! le, ill necessarily present sotne 
difficulties t o  tlie sul~criicial reader. I Ie  could 
either have begnn from the exterior a ~ ~ d  older 
hounclarics of llib superficial formations, and  
have yioccccletl ~nwarcls tom~nrcls the prcscnt 
ri\ er I k l a n  are ; or hc could 1ia1 e atloptecl his 
prcscnt l j l :~~iof co~rilnencing i n  tllc micldle 
wit11 the red glavcl, - inr crting somewhat the 
ortiel. of tlie ovellj  ing s c d ~ ~ n c r ~ t s  by consitier-
ing the allnviotn ues t  (nrhicli is  a t  the top of 
a l l ) ,  taking ncvt  the Trenton gravel (which 
lulderlies tlie latter) ,ancl completing the upper 
part of tile colitml~ by trcating of the l'llila- 
delpl i~a brick clay (nhich helongs bet~vcen tile 
npland terrace material, first nientioucd, and. 
tlic Trenton gravel),  -ant1 t l l c~ i  folloniilg the  
c o l a ~ n nclo~vn\~rardthrough tllc red, yellow, and 
B r j  n-Mawr gra\ els, li~iishing by a shoi t slcetcll 
of the uucle~lyiiig ~ o c l i  folniations ; or he might 
h a r e  procceclecl gcograpllically from the neivcr 
clel~osits on tlie r i ~ e r ,  ontn7ards t o  the Bryn- 
Jianrr terl nee. 

T h e  mritcr confesses, that ,  ill view of the per- 
fectly coni is tc~l t  theory ~v l i i c l~  Professor Lewis 
has ~ ~ \ o l v e t l .  i t  noultl see111 easier t o  follo~v the 

ancl original researches, ha\  e ncceptetl m:~ny  'chronological ortlcr of the events which this 
cssnj s inferior in  all tliesc p:rrtic.ulnrs to  tile 
sol~jcct  of this rcr icw. T o  fuliy appteciatc~ i ts  
merit, one ninst consider how veiy r agnc were 
tile i~ot ions of geologists (inclitdlng the large 
and gron ing clasi of I'liilatlc~lpliia geologibts) 
a s  to  o ~ u  saperlicial ilcposits, hefble its z11)pc:~r- 
ance. Tlie great  inlluence of Louis .iga.;six, 
ant1 his theories of uni\~ersal glaciatio~l,  h:u1 
restlicted the nnm1)cr of those nllo sought t o  
ilefitie tile action of  glacierr in  our co~itiricntal 
geology, by e s t e n i i i ~ ~ g  tlic linlits of this aetlon 
01cr tlie tropics. Tlle esl)lanation of any thing 
obscure b j  tlie words glacial action ' bec:~~ne 
alinost as  common as  the exp1:lnntion of any 
thing tliflicult in  p h j  siology usecl to  be by tile 
a o r d s  ' la ius  naturae.' 

I t  required, tlicrefore, l t ec~~l ia r  independe~lee 
of thought to  brcali loose from these fictive 
(aln ays the most insurmoutitnl)le) ktters,  :111cl 
to  see the phenomenn ~ i t h  one's OF TI^ exes. 
I3esides this, i t  required laborions jot1rnc.j s ,  
patient note-taliing, and attentive rearling of 
what others had done, in  order to do j~lstice to 
the subject, and prepale a monograph n p o ~ i  it .  
All t l ~ e s e  I'rofesior 1,en.i~ has accompllslie~l ; 
sncl. thong11 lnncli re~na ins  t o  be  clone, few 

,~resentec?so  complete and neat a ien uf 
bobject :ts lie has. 

tlieory comprellcntls, c rcn  though the gco-
g~:~l)llic:ilseqllence were somenhnt clisturbed; 
b ~ tthis cr i t ic~sm cloes not aff'ect tlie real ~ a l u e  
of his results. 

Tilose n7ho reacl this essay as  carefully a s  i t  
dese~ , resn ill be ren.arcletl by obtainillg a \ c r y  
1~obak)le  history of this portion of our conti-
nent during post-tertiary time, ~ i t h  i ts  suhmer- 
genccs and and the conseqnences e l e v a t i o ~ ~ s  
thereof. I t  is  pelhaps to  be ~egret tecl  tliat 
I'iofessor Lewis has not treatecl ~ r i t l i  the same 
c:we tlie stthorclinate part of his subject, to  
mllicli he devotes a fen conclncling ~ v o r d s ;  
that  is to  say, the ' gneiss,' the ' anror:~l lime- 
stone,' and the ' triassic snnrlstone.' Thus,  lie 
coniba~lcls the views of two niasters of our 
Anlerican geology in ascr~bing the gneiss of 
Philadelpllia in  tlie same breath to the IIuroni- 
a n  and tire AIont Alba11.l 

I t  is also somewliat r a g r ~ r  to  say ' the gneiss 
of the Rocky nIountains of Coloratlo ;' since 
there are cliKerent grieisses belonging to cliEer- 
ent  ages there, some of them grobably Mont  
Albau, s o n ~ e  Hnronian, ancl some very likely 
L a ~ ~ r e n t i a i i .  

Again : i t  is  concedecl by  rnost l'liilatlell~hia 

' (:omp:tre Dr. 1'. S t c1 . r~  IIunL'o vicm, 2d gaol. su1.v. of 
Penn., vol. E. p. 200. 


