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goocls-engines.' The  steam-cylinde~s me1 e inside the 
frames. The forward wheels were conpled, instead 
of, as usual, the after-wheels; thus getting a set of 
small traili~lg-wheels, short outside couplir~g-rods, 
and a large boiler. The centre of gravity of the en- 
gine mas purposely made high, as is the practice in 
this cou~ltry in the constn~ction of the wide-firebox 
engines of Mr. Wooten, for the purpose of malti~lg 
tlie engirle move more easily at  high speeds, and, as 
both these clesigners believe, malring them safer; the 
rollirlg being less se~ious  at  exceptionally high speeds 
than in engines having a low centre of gravity. The 
action of the high centre of gravity in throning the 
pressure mainly upon the outer rail, in rounding 
curves, was tllougllt to be another advantage of ap- 
preciable value, pelmitting the inside wheels to slip 
Inole readily. Six wheels were used, wlthout truck 
or ' bogie.' 

I t  was asserted that  the cra~ikcd hxle, ant1 other 
palls of the machine, clo rlot breali if properly pro- 
portioned, although i t  mas evidently felt that  the axle 
is a source of danger in greater degree than nhen  
straight, as in outside-connected engines. The steam 
was given an acl~rlission varying from twelve to seven- 
ty-eight per cent, the engine running very smoothly, 
and with great economy, a t  high speeds, with the 
shorter cut-off. Tlle compression is tllus made acl- 
vautageous in both ways. I t  was considered that 
co~npoundingwould not be of sufficient advaritage to 
justify its adoption in such engines ;although it might 
prove useful for heavy, slow-moving engines, morlr- 
irlg with little expansion the greater part of the time. 
The Westinghouse bralre was fitted to all these en- 
giues, aucl gave thorough satisfaction. I t s  pump had 
been fitted witli a water-connection, and i t  could thus 
be utilizecl as a boiler-feeder when on sidirlgs. The 
boiler was made of Yorkshire iron, witli joints but- 
ted, edges of sheets planed, holes drilled. after bend- 
ing the sheets, and all ha~~d-riveted.  The steam 
used amounted to about twenty-six ponnds per liorse- 
power per hour, on a road on which the average is 
thirty. One pound of coal conveyed one ton thirteen 
~uiles ancl a half, a t  the speed of 43.38 rniles an  hour. 
I-Ieating the feecl-water saved two pounds and a half 
per train-mile. 

SBAII - CENYEh'NIAL OF 7'HE L YCE-
UAif OF NATURAL HISTOKY AT TT'IL-
LL4;lfS COLLEGE. 

IT will be news to many, that a natural history 
society of college students has had an uriintcrral~ted 
existence of fifty years a t  Williams college, in the 
little villagr of JVilliatnstown, Xass. I t  is nevertbe- 
less trne, and its semi-centennial mas celebrated on 
April 24. 

The exercises were opened by the president of the 
society, Mr. Henry U. Ward, with a s l~or t  llistorical 
sketch. "Fifty years ago," said lle, " 011 t l ~ e2d of 
April, eight students of TVillia~ns college fornled a 
society for the study of natural history in its various 
departnients. At  first secret, under the name of 
@_I3 0, within six 1no11t11s it adoptecl its present 

name. Professor Albert Elophins, spealcing twenty 
years late^, said that it had sustained from the begin- 
ning a spirit of enterprise. The h~story  of its early 
years remarkably verifie? his assertion; for ~vitliin a 
year from its foxmation it mas large and actixe 
enough to send to Xova Scotia an expedition of 
twelve membels ancl three professors. This espe- 
dition gave the lyceum a considerable reputation, and 
i t  was leferred to by a French scientific journal as 
tlle first of the ltincl attempted in America. I n  the 
spring of 1840, only four years later, an  expeclition was 
sent through Urrlcsllire county for study and collect- 
ing. By these two expeditions ancl irldividual effort, 
the collections well filled the society's rooms in East 
college. When that  builcling was clestroyecl by fire, 
in 1941, the collections also perisllecl. Contributions 
from all sicles, and hard worlc by the members, soon re- 
stored them so me11 that  the looms in South college 
became too small; and in December, 1834 a circirlar 
was sent out, forcibly setting forth the needs of the 
lyce~ull, ancl asBirlg for twenty-five llundred dollars 
to erect a building. This circular mas brought to the 
notice of Mr. RTatlian Jackson of Xew York, a rel-
ative of Col. Williams, ancl grancl-uncle of the pres- 
ident of the lyceum at that time. H e  sent a checlr 
for the whole amount; and in a few months Jaclcson 
hall v a s  completed. A t  commencement, Bug. 14, 
1855, the lyceurn was addressed in the forenoon by 
Prof. William 13. Rogers, and in the afternoon helcl 
a public meeting in its new rooms in Jackson hall, 
to dedicate the building, and celebrate its tnentieth 
anniversary. At  this time Mr. Jacl<son sent a thon- 
sand dollars to make up the full cost of the builcling. 
I n  February, 1857, desiring to fill the cases in Jacli- 
son Ilall, the lyceum sent an  expedition to Florida. 
Sixteen members, under the guidance of Professor 
Chadbourne, spent a nlonth collecting on the Florida 
sllores, witli great success. The expenses were pro- 
vided for by the liberality of Mr. Jaclrson and other 
friends of tlie society. I n  1860 another expedition 
under tlie charge of Professor Chaclbourne was 
arranged to Labrador and Greenland, a description 
of vliich has been recently published by Prof. A. S. 
Paclcard, a guest of the lyceum on that trip. I n  1867 
a n  expeclition under the joint auspices of the lyceum 
and the college was sent to  South America, under 
the charge of Professor James Orton, a former pres- 
ident of the lyceum. A small party proceeded from 
the northern coast by the courses of the Orinoco and 
Rio Negro to the Amazon: the main body crossed 
the Andes from the western coast, and descended the 
Amazon in canoes. I n  1870 an  expedition from both 
the lyceum and college spent four months collecting 
iu Central America with great success. The expe- 
dition of 1877 to the northern Rocky 3lountains mas 
broken up by t l ~ edeath of Professor Tenney, its 
lender, juzt as it had stalled. 

"Nany have been tlie professo~s who have aided the 
lyceum in its work; but to Professor Albert Hoplrins, 
Dr. Clladbourne, and Professor Tenney i t  owes a 
debt of gratitude ~vhich  can never be co~ilpnted." 

Dr. W. K. Broolis, a for~ner  presidelit, then nd-
dressed the lyceurri on Life. IIe spoke of t l ~ e  age 
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of biology, the study of life, and said that  modern 
biological study began with Darmin's vi.it to the 
Galapagos Islands fifty years ago. "Activity of pro- 
toplasrn cannot be called life. Vital phenomena are 
distinguished by what is done, not by the constit,uer~ts 
of the organism. There is no  necessary connectioxl 
between life and protoplasm. The cornnlon charac- 
teristic in all life is education. Life is education, 
and education is life. Kick a stone and a dog: the 
difference in the result is caused by education." H e  
then referred to examples of natural difference in life 
as caused by edncation, and adjnstment by education 
to varied circumstances. "The common character-
istic irl all these forrns of life, from the lligllest to the 
lowest, is education. If, then, life is education, in 
seeking the latter we are advarlcing the former." 

At the close of the lecture, Dr. Brooks mas tendered 
a reception by the lyceuni, at  its building, Jacksoxl 
hall, where letters arid speeches from old members 
showed that  their int,erest was still great. 

The lyceum is the orily active college society in this 
country which has its omn buililing. I t  has now 
about twenty worlrirlg-members and holds its meet- 
ings every week, at  wllicll reports are given by mem- 
bers appointed in advance, on the subject which they 
are studying. Sirice Dr. S. F. Clarke took the pro- 
fessorship of natural history in the college, a strong 
interest; in biology has been aroused in the society. 

ilrnong the member' who have devoted thelnselves 
to science after grailuation, the follo~virig are the best 
know11 : Professor Adilison Ballard, '42 ; Nr. William 
H. Edwards,'42; Prof, W. D. Wllitney, '45; Hon. D. 
A. Wells, '47; Dr. P. A. Chadbourne, '48; Dr. William 
Goodell, '51; Prof. EIenry A. IITard, '55; Professor 
James Orton, '55 ; Mr. Sarnuel H. Scudiler, '57; Dr. 
11. H. Ward, '55; Dr. E. TV. Morley, '60; Prof. F. 13. 
Snow, '62; Dr. G. Stanley Hall, '67; Dr. W. K. 
Brooks, '70; Dr. E. A. Birge, '73; atid Xr.  J .  S. 
Kirigsley, '75. 

TFIE UATTTED S1'A TES A T THE FISH- 
ERIES EXIITEITION. 

I r  is impossible to do much inore than in- 
dicate the contents of this immense volnme 
of over thirteen hundred pages. I t  is entitled 
' Deseliptive catalogues ;' but, as observed by 
Mr. Goode, it really partakes of the character 
of a report on the part played by the United- 
States exhibit a t  the London fisheries eshibi-
tion, -not only that of the governnieiit, but 
also that due to private Ainerican exhibiters. 

consiclerable part of the volume mas printecl, 
and distributed to visitors, cluring the exhibi- 
tion. 

There is a short i~ltroduction by the com-
missioner, followecl by some data from the 
census ; a list of forty-two golcl, fiftx-five silver, 

I t ~ p o r t  upo7z the exhibit of the.fls1cerie.s andps71-culluve of the 
Cnizited Siaten, made a t  the London $shevies exhibition, 1,983. 

Propared under the direction of G. BROWNGOODE. (U. t. 
nat. mus., bull. 27.) Washington, G'over71n~ent,1884 ElSSSJ. 8 . 

and thirty bronze medallists ; beside somewfifty 
other a ~ a r d s  to American exhibiters, f o l l o ~ c d  
by a report on the collectire exhibits of the 
U. S. national museurn and the U. S. fish-
commission. It is needless to say that every 
branch of the subject is thoroughly presented, 
either by specimens, models, illustrations, or 
lit,crature. There is i~~clnclecl under these a 
nseihl series of catalogues by AIcssrs. Rathbu~a 
(Economic invertebrates, except molluslis) , 
lliclgmay (Water-hi&) , TJTiaslow (Economic 
molluslis) , Brown (TT'liale-fishery), Bean 
(Fisl~es, anel illustrations of fishes), Rathbnr, 
(Scientific appliances for deep-sea. investiga- 
tion), True (Aqnatic mammals), Capt. Collins 
(Vessels and boats), Ear11 (Fishing-tacltle 
and appliances), Clark (Fishery products), a ~ i d  
Earl1 (Fish-c~llture) . 

Tlie catalogues of birds and fishes are of 
particular interest ancl \lalue, apart from their 
present connection, to all interested i11 tliose 
clepartn~e~itsof biology. Tlie catalogues of 
1no1lusl;s and other inrerte;l)rates are necessarily 
much less complete, and are expanded and 
improved from the centennial catalogues of 
JIessrs. Dall and Rathbnn, prepared for 
Philaclelphia. 

The volalne is a monu~nent of well-system- 
atizcd labor, but moulcl probahlj- liave been 
niorc convenient for reference if i t  had been 
divicleil into two volumes. Thc authropolo-
gist, ori~ithologist, ichthyologist, fislierman, or 
~nanufact~lrercan hardly fail to find useful and 
~velconie i~~formation in tliese pages ; while, by 
the staff of the commission aiid niuseum, the 
book can harclly be contemplated without a 
feeling of thankfalness that the period of 
estraorcliiiary clrltdgery, apart from their usual 
and regular duties, R hich the vol~n~ieco111-
meinorates, is at  last entirely over. 

PIIYSICS OF T H E  EAB TN. 

TFJISis an admirable booli. Dr. Giinther, 
whose thoroughness has been well s1lovc.n in 
his earlier ~rritings, malies Inany phxsicists, 
matl~ematicians, and geographers his debtors 
by preparing so able a ~vorli on the subjects 
where the;y meet on colnmoii ground ; and, if 
all teachers of physical geography ancl geology 
had the good fortline to possess the advanced 
training that this volu~ne gives ancl'reqnires, me 
should hear less from the classical me11 of the 
insufficient discipline afforded to the scholars 
in our seconclary schools by their natural-his- 

Lelcrbrrch d n  g@ophy.rik iwzr7 pl~ysikulis( ,hen grographie. 
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