
~ ~ , 

SCIENCE. 


AN I h l P R O V E D  M E T H O D  O F  O P E R A T I N G  T H E  tors ancl 26,266 students ; in tlie collegiate departments, 

S P R E N G E L  AIR-PUMP.::: 3,203 instructors ancl 30 368 students : unclassified, 1,353. 


They had 2,187,932 \,oluines in their libraries, aiid the .value 

BY P R O F E ~ S O ROGDEKN, ROOD. of their buildi~igs.grounds, and auuaratus was 8 ~ 6 , 8 7 1 . 2 1 ~: 


Professor Rood's paper gave a n  account of his their 'Kinds, $3 j ,07~;G5~; income > r o k  these 


experinlents lvith the  pump for the purpose of obtaining 	 funds, $2, j48,324 ; receipts f ~ o i n tuition, S1,,j5j,& ; re-

the  highest possible vacua.  H e  first experimented wit11 a n  	 ceipts from State nppropri;ltions, $622,577 ; agg-regate 
amount of scholarship funds, $1,719,426.


arrangement sirnilar to the  orclinary form of the Sprengel Of tlie students in the preparatorj- departments, I S , ~ S Iare

pumll, ancl reducecl the pressure to one three-millionth. males and 6779 females ; 6,j76 are preparing for a c la~s ica l  

T h e  exhaustion \vent 011 very rapiclly a t  first a n d  then course and 5,621 for a scie~~tif iccourse. 111 the collegiate 

very slowly-slower t h a n  the  increased rarefaction departments, 1j,So3 (14,152 n?ales and 1,6j1 females) are in 

seemed to call for. T h i s  indicated a leakage, a n d  it was  classical course, and 3,893 (2,724mides and 1,169 females) 

found tha t  this leakage amounteti in 0r.e minute to one- are in scientific course.
I 

eighty-seven ~nilliontliof a n  atmosphere. T h e  form of The summary of college entlancc examinations gi\-es the 

the  pump w a s  modified to correct the leakage, arltl a follo~vingfacts : Total nnmber of candidates, j,297 ; ad-

vacuum was obtained with a pressure of one-sixty- mitted without conditions, z , j j3 ; conditioilecl in Latin, 

riii l ior~th.  I t  was  imposstble to ge t  beyond tha t  point, 822 ; in Greek, 577 ; in iiinthematies, 1,068 ; in history and 


and  it occurrtcl to  Prolessor Rood tha t  the  potash he geography, j 8 j  ; rejected for deficiency in Latin, 34 ; in 

Greek, 70 ; in mathematics, 66 ; in history and geogi-aphy,
used might have given out  moisture, H e  therelore sub- 	
22 ; in two 01- 111ore subjects of examii~ation,424.

stituced sodium, and  the  pressure rose only to  one-four- There are also statetilints of the nuilibers preparing for

m~ll ionth.  Anhydrous phosphoric a c ~ dw a s  substituted college, classical, and scientific courses, :is follo~vs: nuin-

for the  sodium, and the  pressure frll to one-millionth. her p~epari i lgfor classical course in acaclt~ilies,6,206 ; in 

I t  finally struck the experimenter tha t  the  trouble w a s  in preparatory schools, 4,195 ; in u~liversitlesand colleges, 

the gauge,  and  when a correction was  applied to the 6,576 : preparing for scieiltific course : in acadeiilits, 2,167 ; 

gauge,  vacua wele obtained with pressures of o c e  ninet l- in preparatory scllools, 1,107 ; in u~?i\-ersitiesand colleges, 

lour-m~llioiltb and one - hundred - and  - ten - mill~onth.  5,621 ; in preparatory departments of scientific schools, 

Higher vacua even can be  obtained. 1 , sjo ; total, 27,422. 


r t  had recently been stated in ~\'nt?cre,said Professor Students in institutions for superior instruction are dis-

Rcocl, tha t  his airangeinent  was  e x h ~ b i t t dfour years ago tributed thus, viz.: in colleges, 30,368 ; in scllools of 

at the  I<eiisington Garden,  aiid he would not, thereforr, science, 11,603 ; in schools for the superior instruction of 

call it new, But  the best result obtained in England  was  ~vomen,IS, 11j ; in all 60,086. 

one-twenty-millioi~th,a n d  111e best result reached by a n  The Co~nirlissioiierpresents a brief oat l i re  of the move-

ment in colleges to satisfy the de~naiidthat tlie study of


eminent French chemist was  one-seventeen-millionth, science and sociology be advanced to an equality rvith the 

H e ,  theretore, thought  there niust  be a t  least something classics and mathematics. \TTithout sacrificing anything of 

new in his metlioci of using the  Sprenge1 air-pump. the forriier curriculum, t e m ~ o r a r vi~rovisionfor the nelv 


1 studies has heen made in h o s t  .ir;staiices b ~ .a system of 

1 electives. The action is traced through the r&ord20f Har-


OF CoS1hllSS1oNEK OF I vard and Yale C o l l e ~ e s ,and the views of Dr. 3lcCosh. 

'TION, F O R  1878. president of princetog College, Dr. pea hod^-, of ~ : r r v a r d  

I B~lvncts ,i Uiiir-ersity, and Prof. B. L. Gildersleeve, of Johns Hopkins 
University, with reference to the most important conditions

'TEXT-GOOKS 'INU COLTRSES OF  STUDY. of tlie c l l a ~ g e ,are cited. 
The lack of uniforniiiy in the conditiolls of public edu- Some llave feared that in this readjustment of college 


cation in ttle different States is illusrratcd in tlie 1-epcrt on  courscs the classics mould be sacr~ficcd,but tlic present 

text-books and courses of study. tendency is toward greater thorougliness anti a iiiore cx-


Returns froril 31 States present the following informa- tended range in classical studies ; nor under tlic elective 

tlon : system is the number of students 1v11o take the inoder~lin 


The State boartl is empoxvcrcd to decide these matters i11 place of the classical coursc sufficiently large to create any 
California, Connecticut, Delaware, Louisiana, Nevada, ant1 ap~i-ehensionas to the future influence ot classical study. 
Oregon. I11 ICansas, Nebraska, New York, and Rhode The prevalent views oil this subject are well represented 
Island, the State superintendent or co~niiiissioiier lias au- in letters from Professor Hzckcl  of Jcna and Professor 
thority to rccoliimeilii tlie text-books to be u s i d ,  but their Zarncke of Leipzig, wliicli arc given ill full in tlie report. 
adoption and the coursc of study arc filially dcciucd by the 
sclinnl committee... .. or distr~ct boartls. In Iowa and South SCIIOOLS O F  SCIETCI:. 
Carolina iliesc matters have been decided by a coillmission 
appointed for the purpose. In Maine, authority in ttiese Of this class 76 scliools, includillg the United States 
matters is delegated to tile town super,Tisor scllool 	 Naval and hlilital-J. Academies, were reported to the

coullty commissiollcrs ; ill I Bureau. 'rlley nllliibelrCi 809 inst1-uctors ant1 13,155 stnd-
; in Jhryland,  to 

Massacllusctts, to the scllool colllmittcc ; ill jersey, to ellts. The colnparativc table for the years from 1870 to 
scllool of districts actillg witll the county supelin- 1578, inclusive, s h o ~ ~ sthis to be an increase in all particu-

for  any p r e v i o ~ ~ s  Thetendents ; and ill pcnnsylvallia, to directors toll-
I lars over the figures reported year. 

trollers of each school district, acting with the tcacliers. increase above 1877 was in number of schools, 2 ; instruc-

District o r  local boards or ill  collcel.t t o r ~ ,28 ; stud-nts, 4,594. The numbel- of students in prc-

with s u p e r i ~ l t e n d ~ ~ t s  decide tllese ill ParatO'Y 2~~alld teacllers 	 departments mas 1,436, viz.: 1,153 lnalcs and 
Rliclligan, hlississippi, 31isso1u-i, and iviscollsin, 	 fcmalcs ; the number in scientific departments was in reg-

ular course, 4,806 ; in partial course, 772 ; number of grad-In followillg ~ ~ ~ ~ N~~~~ I ~ -~ ~ l~ i ~~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~ , ~ 
Tennessee, T ~ ~ ~ ~ Virginia-thc, uate students, 97. 'rhe liuinbcr of volumes in generalvirgil1ia, and \Vest libraries was 119,164, an increase in tlie last school year ofof study is law, bu t  in the applicatioll discre- 3 543 ' tlic nunibcr in society libraries was 7 737 The
tion is given to supcrintcndc~lts,local boards, teaclicrs, k c .  hf grounds, 	 rc&rtcj,alld was 


I11 Indiana, North Carolina, and Vcririont no definite pro-

vision ivitli rcfcrcnce to these matters llas been made. I $7,587,421 ; productive funds,  $5,020,446 ; iiicornc from1 the same, S319,j03 ; receipts from tuition fees, S68.660 : 

USIVERSII'IES ASD COLLEGES. from State app~opriat ions,$484,742. 
T~~ total nulnbcr of ul,ivcrsities a n d  is .With refcrcnce to schools of science the Commissioner 

358, with 3,885 instructors and 57,987 ln~pils .  I' the prc- : 

paratory delIartmcilts of tilese institutions irere 662 ilistruc- ' '  BY act of 1862 donating public l ~ n d sto tlic s e ~ e n l  
Statcs aiid Territories wliicli should nrovidc c o l l e ~ e sfor the 

~ - --

<:Readbefore :he Satiollal Academy of Sciences, N. Y . ,  1880. benefit of agriculture arid the mecli&iic arts, tlieilovetnent 


