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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 nlathematics, 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 svstem 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 superintendcnt or co~niiiissioiier lias au- in letters from Professor Hzckcl  of Jcna and Professor 
thority to rccoliimeilii tlie text-books to be usicl, 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 ; ill 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 1~11dsto tlic seven1 
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 



292 SCIENCE. 

toward scientific trainiug became national, the prospectix-e 
institutions mere sufficiently cndo\ved for the initi.lti;ry 
stages, and each xi7ns free to suit its organization to the 
wants of its locality ; the scici~tific schools prerlously 
established had been organized and  tle7-eloped in  accord-
ance with strict scientific principles, n i ~ d  their cx,imp!c >I .  
forded a powerful opposition to the infl~ie~lces n,l!ii,h tencl?cl 
to holcl the new schools to a lifeless routilie of 1nec11a;icnl 
exercises on the one l l a ~ ~ d  theor to a feeble modificatiou of 
methods of classical colleges on the other. The reports of 
tlie year indicate that the future of tlicic insli~iitionsa s  
schools of applied science, concluctecl according to tlic l;i\vs 
of intellectual Ijrogress aucl directed ' to the l i l~eral  nntl 
practical educatioiibf the industrial classes' is 2ss~i1t.d. :tnti 
tliat in the main the character of each scliool is to l ~ e  dcter-
mined by the iiiaterial condition of tlie sectio:~ ili ~vliicli it i's 
placed. Thus,  in the East, the t c n d e n c  is to the trainiirg 
of cl~giileers and scici~tific experts ; in the great :i:;rlcultui::l 
section of the \Vest and South, agriculture and li<)rticulttil.e 
rcccivc most attention ; ~v11ile in the miueral regioti of lie 
Pacific section mining and metallurgy ale u~ntlc prominc~it  ; 
but even wllerc these special tendencies are ~narl<e:l, other 
brauchcs of scientific and industrial insrrucrion 11al.c :-c- 
ceivcd attelltion proportionate to the d e m a ~ ~ d . "  

Interesting facts are presented illustrating the practical 
advantage of these institutiolis to our pi-ogress.i ~ l d u s t r i ~ l  
The Commissiol~cr atlds that therc hns 1:eea illn:.l;eil atl- 
vance in the general organization of these scliools ant1 in 
their pleparation for T I - o ~ ~ ;  scies~cc aiid 1115-cilicient in 
chanics. 

SCHOOLS 0 1 7  1 l l~ I ) IClSE.  

The number of schools of ~ncdicine,  dentistry, nnil phnr-
macy I-eported to the Rurc:ru clurjl~g tlie year Tr7ns 105. 
Thcsc had 1,337 instructors ariil 11,Sgo student=. The  
regular school of lnedicilie alid surgery reported 64 insti- 
tutions, 915 instl-uctors, 8,279 students, 2,506 grndliates, 
46,065 v o l u ~ l ~ e s  iil grountls, l~uiltl- in libraries, S1,65;,2jo 
ings, atid apparatus, $214,347 of prodacti\.e funds, yicl~ling 
an income of $13,186, aucl tuition teceipts lo the x i l o ~ i n t  ~r 

tific collegcs conferred 6,367 in coursc ant1 338 11onorar~- ; 
c:~lleges for xvomen, 674 ill coursc anil r honorary ; profcs-
sionnl schc~ols, 295s in course and 7 honorary. 

EDL-C 11I I lC)S.lI, 1~EKL:~:lC~'l'I!~;S~. 

The total amount of educationnl benefactions is  Sj,103,- 
239, xvliich is  distributed as follows : universities, and col- 
leges, $1,3S9,633 ; schools of scielice, $4(9,2So ; schools o i  
theo1og)-, $307,552 ; ~11001s of law, $roo,ooo ; :cl~ools of 
mediciue, $1S,562 ; ins t i t~~t ionsfor tlic supcrior instruction 
oi  xvomen, $241,S20 ; prepnl-atory scliools, i!i)7,191 ; insti-
tutions for scconclary ~nstruct ion,  $7jg,S17 ; ins t i tu t ion  for 
the dcaf aiid dumb, 'i;:i),~ 34. 

Durinr: the ?car 137s tlic sun^ of 53,103,298 was pre-
se~;ted to v d r i o ~ ~ s  educational establisl~nients in thc Cnited 
States by private il1dividi1ais. 

Of this slim S1,jPg,6j3 were placcd at thc disposal of 
t~n i re rs i t i t s  and colleges. T7'e reprct to find that \vhilc 
Theoloqy received neai-11- :i+oo,ooo, but  $49,280 \$,ere 
d;voted to Scicncc, and SrS.562 to Rleclicilie. Schools of 
I,aw rcceived $~oo.ooo. Tlic deaf and dumb rcceivcd about 
the same R I I I O L I I ~ ~a? Science. 

Tlic University of California I-eccived $I~.<,OOO, $25,000 
tc' build a lil~r-aiy building, and $jo,ooo to purchase boolts. 
'rhis amount tlid nnt iriclude n coilcctioll oC x~7orl:s of art and 
;1 lilirarj- \-alueci al S;o,aoo. 

'ale College received S18g.si)o. Bos to~l  University $30:- 
ooo towards the porchase of the Sl~epard Collection of 
mi1,crnls. From onrious soilrces Harxr'ird Univcrsitp rc-
ceivecl $1;j,207 ; D,~rt!noiith Collcge, Sjj,ooo: Cornell Uni- 
rersitj-, $ 2  7,663 ; Uiiion Collegc, N. IT.,$8~.ooo: Ober l i i~  
College, O., Rzj,ooo ; Universitv of Virgini?, $jo,ooo to en- 
dow Schuol of Geoloqy and Nat i~ra l  History ; \Vclleslcy 
Colle!:e, SiS;,c~o? ; Tliayer ZLcatlemy, A'lass., S4~7,ooo; 
Dcerh.10. Alcademy, IIass. .  $SS,ooo ; Dean Xcadcmy. 
SjB,ono. 

"*-------. $289,j98. Tlie eclectics reported 6 instit~itions, 51 iilatruc- 
tors, 448 st~idents ,  211 gracluatcs, 3,000 \-olumes in 1il~ral.ies. 
$161,000 in grounds, buildings, and apparntus, nud jd,gCo 
receipts from tuition. The lio~nccopatliists rel~ort t t i  r 1 

schools, 158 instructors, 1,215 s t~ ldents ,  363 p~.atl~~riti.cl. I n  a inenlolr, on the Iiisects in the 1)evonian of New 
39,800 rolumes in l ib r~r ies ,  f j49,coo in groui~ds ,  hliil:lings, 
and apparatus, and $95,471 receipts from tuition fees. 

Tlie dental schools report as  follon-s : numljer, 12 ; in-
structors, 161 ; studcnts, 701 ; gratlu~rles, 21s ; T . o I ~ ~ I ~ ~ v siii 
librarjes, j o j  ; value of gro~untls. buildings, and :iljp:rr:r:as, 
$66,000; 1-eceipts from tuition f tes ,  $60,734. 

Tllc pharinnceutical scliools numbel- 13 ; instruc~c~rs,51 : 
studcnts, 1,187;  21-aduates, 3So;  volumes in lil~r;lriuz, 
5,175 ; value of grounds, buildi l~gs ant1 apparatus, % I S  GOO ; 
receipts froin tuition fees, $25,497. 

COLLEGIATE .1SD PROFESSIOSAL DEGRELS 

" This Office," says the Commissioner, " is informed that 
the better colleges and universities of the country :ire I]>.. 

Bru~is~vicl;,i\lr. S.11. Sciiddcr d~-ri\vs the following conclu- 
sioiib in rcg:lrd to thr: earliest Irnown insects : 

" It only remains to sum u p  the 1,esults of this re-exam-
itintion of the Devonian Insects, ant1 especially to discuss 
their rclntion to lntcr or nom existing types. This may 
best be done by a separatc consiclcration of tlie follo\ving 
pcints : 

" Tilere is notlii~ig in the structnrc of tlicse earliest Itnoivn 
insects to interfere wit11 n former conclusioi? t!i;it the gen- 
eral tj-pc of \ving stlucture has remained una l~ered  ~I-OIII  the 
earliest times. Three of these six insects (Ccrephcn~era,  
J301110thetus, Xcnoncura) have been sholvn to possess a 
veiy l)ec~iliar n e ~ r a t i o n ,  dissinlilar from both Carboniferous 

comiug increasingly car-eiul in the bes to~ra l  oi  lioi~oi-,cry and modcln types. As  mill also be shown under the tenth 
degrees. At the same time it is well l ~ n o \ ~ ~ n  head, the dissimilarity of structure of all the Devonian In- r l~at  the sale of 
diplomas by persons who hare  obtained control of colic-i- sects is muc!~  grrater than n-ould be anticipated ; j-ct all 
ate and un~versi ty charters IIJ' ~ ~ u r c h a s e  ir:u~d is still the f c a t ~ ~ r c s  har-or of ueuration call be hrought into perfect 
going on. This disgraceful pi-oceecli~lg- has already injureti ~ I I ~ I I ~with the s;.st~:nl laid down 117 I-Ieer. 
the reputation of A~llei-ican l e a r n i ~ ~ g  " illsects were I-Iexapods, and as far as  the nnd the value o i  A l ~ ~ i - The  earliest 
er ica~i  degrees in other c o u ~ ~ t r i e s  ; bul thr Fedri-ril Go\-ein- 
mcnt did not create the corporations which are cau,;ilip illis 
scandal and has no power to cancel their charteri. It is for 
the authorities of the State to move in the 111:rtt:r and tlins 
viilclicate the honor of the nation and of r l~nerican scliol- 
ars." 

The following suminary of degrees in course anti hos~or- 
ary conferred by reputable institutions of l e a r l l i ~ ~ g  l~eecli no 
furthel- cxplana~ion : 

The tiuinbcr of degi-ecs of all classes confe1.1-ed n7ris, in 
course, 9,999, 110~101-nry, 396, divicleil as  :f o l l o ~ ~ - sletters, 
in course, 3,631, honorary, 114 ; science, in colu-.;e, :)go, 
honorary, 6 ; philosopl~y, in coursc, 222, h n n n ~ a q ,  31 ; xrt, 
in course, 46 ; tlieologj-, in coursc, 222,  1 5 0  ;I io~~orary ,  
medicine, in coursc, 3,514, lionor~iiy, 4 ;  laxr, in coursc, 
r,ooo, honorary, 78. 01 these degrees, classical and scien- 

record goes, prccedcd in time both Arachnids and Rlyria- 
pods.
" 7'!1ev were all lv~vcr  lietcroinetubola. 
" Thcp :ire all allied or Ijclong to the Ncuroptera, using 

tlic wcrd in its \videst sense. 
,' Keailr  all are syntlietic typ-s of com!,aratively narrow 

range.
" Ycnrly a11 bear i~llai-1;s of afinity to the Carboniferous 

Palrcod~ctyopte~-a, in reticulnted sulface of tileeitllcr the 
TYIII?;its l~ngi tud innl  neuration, or both. 

'. On the other 11ar1d tlicv are ofton of more and not lcss 
complicated structure than most Palzeodic~yoptera. 

'*Kit11 the exception of the general statenlent under the 
iiftli licad they bear little special relation to Carboniferous 
forms, having a tlistinct fncies of tlieil- ov7~i.  

" Tlic Devonian Insects were of great size, had nlernbrarl 
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