
Canyon, Holly Canyon ancl Cool Spring House 
011 Cajon Ifesa. I t  is proposed that these 
groups be made a national monument. 

THE agricultural appropriation bill, carrying 
$68,981,553, was passed on January 3 by the 
~ o r i ; e  of Representatives after Speaker Gillett 
had thrown out on a point of order a motion 
to send it back to committee with directions to 
include $360,000 for congressional free seed 
distribution. 

AT the annual meeting in a joint program on 
the last day of the session of the societies com- 
posing the Federation of American Societies 
for Experimei~tal Biology at Toronto, a very 
interesting scientific program consisting of ten 
papers on the newer discoveries of various 
laboratories in the Unitecl States ancl Canada, 
led by the laboratories of the University of 
Toronto, was held on the subject of the pan- 
creas and the specific pancreatic secretion, 
insulin. At  the annual dinner held on the one 
hundredth anniversary of the birth of Pasteur, 
December 27, 1922, lectures were delivered on 
the life and works of Pasteur by the following 
speakers : Sir Robert Faulkner, University of 
Toronto; Graham Lusk, Cornell University; 
Albert P. Mathems, University of Cincinnati; 
F. G. Novy, University of Michigan. 

THE Cellulose Division of the American 
Chemical Society has been authorized as a per- 
manent division of the society and wishes to 
enroll as members in the division all those who 
arc interested in cellulose chemistry either from 
a scie~tific or praotical standpoint. A11 mem- 
bers of the American Chemical Society wishing 
to become members of this division are re-
quested to send their names and bnsiness con-
nections together with one dollar for dues to 
the secretary, L. F. Hawley, Forest Products 
Lahoratosy, Madison, Wisconsin. 

UNIVERSITY AND EDUCATIONAL 
NOTES 

PUSS for a new chemical laboratory for the 
Johns Hopkins University, to be erected a t  
Homewood, a t  a cost of about $600,000, have 
been completed. The details of the building 
have not been made public, but it is known 
that Ohe type of architecture will conform to 
the colonial style of the Homewood group. 

Bids for contracts for the new $1,900,000 home 
of the Johns Hopkins School of Hygiene and 
Public Health, which will be on Nonument arltl 
Wolfe Streets, as a part of the hospital group, 
will shortly be asked. The plans have been 
completed. This structure will be of Italian 
architecture of brick and stone, and is pro- 
vided through a donation to the school by the 
Rockefeller Fonndation. 

A FCND amounting approximately to $3,800 
has been subscribed in honor of Professor 
Appleton, of Brown University, to be known 
as the John Howard Sppleton Lectureship 
Fund to provide annual lectures a t  Brown on 
pure or applied chemistry. 

BROWN V~JIVERSITY has received $50,000 
from the cstate of the late Robert P. Brown, 
to endow a professorship in biology. Slbert 
Davis &lead, head of the department of biology 
in the university, has been appointed Robert 
Perkins Brown professor of biology. 

DR. H ~ R R Y  second president PRATTJUDSON, 
of the Uni~~ersi tyof Chicago, holding that 
position for sixteen years, has resigned and 
mill retire from active work on February 20. 
Dr. Ernest DeWitt Burton, head of the depart- 
ment of New Testament and early Christian 
literature ancl director of the libraries, has been 
elected acting president. 

THOZIASB. BBINSha3 accepted a positlon 
as assistant professor of mining engineering at 
the University of Illinois. 

HERBERTR. HANLEYhas been appointecl 
associate professor of metallurgy a t  the JGs- 
aouri School of Xines. 

DISCUSSION AND CORRESPOND- 
ENCE 

BALANCING CHEMICAL EQUATIONS 
INthe issue of SCIENCE for September, 1 

(page 258) ithere is an anticle describing an 
algebraic method of balancing chemical equa- 
tions. The method, which assumes a knowl-
edge of the formulas of the initial and final 
substances, consists in finding, algebraically, 
sets of values for the coefficients of the equa- 
tions. The author seems to have discovered a 
nearly constant relation between the number 
of elements and of ccnnpounds represented in 
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the equation. To the rvriter 1.he ratio does not 
s e m  to hold very strictly even in the equn- 
tions cited ill the articles; but this may he due 
to a lack of underst,anding on his part.  IVl~en 
unilerstood it may be assumed to he accnrate, 
alld may be.nseful and rapid in  the hands of 
those whose ~nincla run along majtbe- 
111atic.nl cl~nl~nct-.T t  Itlay ill-o be adva~itageons 
i n  I , I I ~ I . ~ ~ ~ P I ~ I . ~ : ~ !  tvhere the endi;.~l~(:~,;~toriv-, 

sought is rini1)ly t lw i.el;~ii\.i.weights of mate-
iials taking par t  in  reactions because, being 
illlatihematical, i t  suggests a n  elenlent of cer-
tainty to the conclusions. T t  may be especially 
irseful in those comn~ercial laboratories where 
the wo~l<el:s have only a superficial knowledge 
of $he principlea underlying chemical changes 
a.nil therefore can not, mith certainty, apply 
chelninal metlioci~ of balancing. 

Hut w!iero the end bought i+ a clear under- 
itanding of the pi.ineiples of the subject the 
inethoil deec:r8ihed has in it, ns in all meclianical 
methods, an elcmci~t of danger, since it, may 
lead the worker ro the belief that the bal-
ancing of a n  equation i5, per se, proof of a 
thorough ~mderstauding of the c2lemi..;".1.y 
involz7ed. T,o ,the \i7rjter it: 9st.ifl seems nncel*- 
bain whether the ueiwr method has a l g ~ b ~ a i c  

of z i ~ ~ c  ant1 sulfuric acid) ant1 there a r e  pro- 
duced 6 atoms of silver, 2 molecules of arsiac 
and 8 molecules of water. Thus the smallest 
coefficients necessary to balance t,he equ~at,ioo 
are easily found, and there is the added acl- 
vantage that the principle anti n~echanisn~ of 
the reacti'on a1.e reviewed. 

The other illnstlwtions used bp the a u t h o ~  
ore as easily analyzed ancl balanced if there is 
kept in  mind the additional thought ,that the 
salts behave as though they were colllposed of 
two oxides each (2ICXnOs + ICz0, R1;1?~O'iand 
RzCraOr -+ I T 2 0 ,  BCrOa), 1116 latter oxide in 
each case being I-educecl to the lo~vest oxide. 
Finally all  the oxides react ~ v i t h  sulfuric acid 
io form sulfates. 

I11 detail, t~t-o nioleoules of the permangallate 
mnst lose ,5 atoms of oxygen and these corn-
hine mith an ecinal nuunher of atoms of the 
oxygen Y~om 6 molecr~lesof the hydlwgen per- 
oxide, forming five molecules each of oxygen 
and water. The three ~llolecules of oxide 
(1C20, 231110) tllell react ~ i t hthree n~olecules 
of sulfuric acid to form one ~nolecule of po!as- 
sium sulfate, t ~ o~noleculei of manganese sul- 
fate autl !!?yea :t<1ditional lnolecules of water 
(eight i n  all). ~ h cequation can tllell 

any advantage, either ill certainty of conc1~1.- .written vc.iill tile ,,rope7 coefficients. 
sion or  i n  rapidity of work, over the strictly 
chemica.1 m e h d  of balancing. -4 tompasison 
of lthe two metl~ods may he made by roilside?-
ing the first equation i n t r o i ~ u m i ~  by the arrtlzo~. 
of the article in question, via., the reduction of 
silver ar.senate by the 11~tlrog.en ~i-oduceil by 
the acdion of zinc with sulfuric acid: 

n.4gsAls0, -:- bZ11 -.I- cH2804 -+ 
dA.sIT, --t-eAg .I-- fZaROj - gKzO. 

Since the eqnatioa s1~01v.s that !-he salt is re-
tluced to silver and a~s ine ,  it  takes but a glance 
to see that for  each ~molennle of the sa19t theye 
is needed snficient. hydrogen ( 3  atoms) to com- 
hine with the four  al-01% of oxygen (forming 4 
molecules of 17-ate:.) and additisonal hydrogeri 
( 3  atoms) to combine ~si , th  'the arsenic (form-
ing one molecule of arsine). That is, 11atoills 
~f hr;ilrogen are iieerlecl fur each ~nolecnle of 
ille salt. Since nn otlrl ii~ullhei. of atoms of 
11ydrogen can noi he made hy the act-ion of 
sulfuric acid on zinc bke one molecnle of salt 
mnst be ~nnltiplied 115' Live, and.  these require 
35 atoms of hyilrogen ( f ~ o n i  I 1  molecules each 

T]le ledaction of the dichro.omote i s  Inore corn- 
plieated only ill this, that t ~ v o  reducing agen,tf 
ape inrolved, both of ~y\.hich are  ,assumed to 
oxidizect-an ta5sull1pti~n TThaell pmhab12- ~ o &  
,lot 1 ) ~vel.iscrl by espeyimflt. 

!rllis note is \vritlell, not to criticize the alge- 
braic n-~cthod of balancing equatious, but xa.ther 
as a caution to teachers (especially young and 
i~~expe~ienee i l  anct whoteachers) students 
n~lgh t  ailopt i t  as a means of partially solving 
a rather tlifficult teacliing problem-the writimzg 
of eqnatjon.. I t  might he a help in solving 
this prohlern, but only a t  the expense of most 
importallt ant1 viital teaching points; for the 
proper 11-riting of equations is not a n  e i ~ l  in 
itself, but only a ineans of enforcing important 
chemical facts and principles, of studying the 
mechanis~n of reactions, ancl of practicing elear 
chcmical thinking. dl1 meci~nni~a lmethods of 
halancing ecl~lations disregard t11e.e impor!w~t 
elements in  erl~~cation. 

J A J ~ E SI-I. RAXSOY 
DECATUR,ILLISOIS 


