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On y-dicl~lordibrompropio~~icand y-dichlor- 
bromacryl ic  acids. 

BY C. F. MABEBY A N D  11. XI. NICI-IO12SON. 

~YIIEX dry chlorine is passed tllrougli P-dibroma- 
crylic acid, the reaction is easily accoin~)lislierl, and 
the product tilay he purified tlifiicnlty by ~ \ , i t l~on t  
crystallizatiori froiu ca~bollic disnlpliiile. This acid 
is very sparirigly solnl~le in water, rnore sol1~1)lein 
hot than in colt1 car1)onic dis~llpliido and clilorot'onll. 
I t  rilelts at  I O U 0 .  I t s  salts were carefully stl~diecl, 
but t l ~ o  silver salt was foiind so uilslnble t1~1t it 
could not be prepnrcd in a state of pnrily. Since 
P-clibrornacrylic acid lias, without doubt, the form 
CEr, 

I 1  

CEI , the clilorine addition product would hare  
I 

the forin d H c l  . This acid is entirely decomposed 
I 

COOH 
when heated wit11 an esccss of any alkaline liyilrate. 
If, hovi.erer, the reaction is alloxved to pl,ogress in 
the  cold, Beeping the hydrate in slight excess, the 
elements of l~gdrobroi~~ic  areacid easily reinovecl, 
with the formation of the correspondi~ig diclilordi- 
bromacrylic acid. In order to disti~iguisli t,liis froin 
two other protiucts whicli liave already been obtained, 
it will be called tlie y-acid. I t  is prepared by the ac- 
tion of baric liydrat,e upon y-ilichlordibrompropiorlic 
acid, ancl the  reaction proceeds so rapidly that  i t  is 
difficult to keep the solution alfialirie. Upon acidi- 
fying the baric llyilrate solution with hydrocllloric 
acid, y-dichlorbron~acrylic acid is precipitated partly 
as a crystalline solid, aud is easily p~wified by crys- 
tallization fro111 liot water. I t  is spnringly sol~tble 
in cold, readily in hot water, and in alcohol, ether, 
carbonic disulphide, and cllloroform. I t  crystallizes 
in pearly-white scales, wliich inelt at  i S o  to SO0. For 
furt.her itlentification, the acid was analyzed, and its 
salts subnlitted to careful study. 

The sub-aqueous dissociatioll o f  certain salts. 
BY J O I I N  W. LAXGLEY 4Xn CIIARLES I<. hI'GEE 

O F  A N K  ARI:OII, AIICII. 

THE question as to wllether salts are dissociated 
into their components ~vheil  simply dissolved in water 
has been attacl:ed by different chemists in various 
ways. The metl~od described in this paper seeins to 
have fnrnished some remarliable results, which may 
help in pointing the may to the final answer of tliis 
important problem. 

Sainte Claire Dcville has called attention to ap-
parent clleinieal clianges which a salt may undergo 
by the mere fact of s o l ~ ~ t i o ~ i ,  aud that  such changes 
may increase in extent with the mere addition of 
water. I-Ic concludes that there is 110 absolute dis- 
tinction between solution and chemical union; that 

the difference is rather of degree than of Irincl. 
From this point of view, a salt in dissolving has its 
particles separated nlucll as if it were vaporized by 
heat, and the heat units necessary to perform this 
sort of vaporization are taken froin surrounding 
bodies. As the heat absorbed increases with tlle de- 
gree of dilution, it will eventually become sufficient to 
dissociate into its elements a salt dissolved in a snita- 
bly large quantity of a neutral solvent, sncll as water. 

Assu~ning that salts tend to dissociate by solution, 
and are decomposed when suiticiently diluted, me 
slionlcl expect them to break iiito simpler molecules 
first, and, of course, alo11g the  lines of least resist- 
ance. \Ye lriay take three views of the possible con- 
dition of a salt dissolred in a sinall qual~ti ty of Tvater 
-as, for instance, oue inolecnle of sodic sulphate in 
t x o  molecules of water: 1. That it is attached to 
tlie nater by a sort of 1:liysical adhesion, wllicl~ may 
be rcpresellted by [Xa, SO4 , 2I-I, 01. 2. That the 
water and salt are united ill a new group vhich acts 
as a co~n~iourid molecule so long as the ainount of the 
solvent is small; this might be [ 2  (Na O H ) ,  H, SO,], 
thc conlrna i i~dicati~ig molecular distinguisheda as 
frorn an  atomic union. 3. That -we liave in these 
cases a certain quantity of different Irinds of mat-
ter liel[l inoinentarily in equilibrium, but ready to 
form definite combinations when the external forces 
change. The last view monld be expressed by [Na, 
11, SO,], ailtl does not require that  S a  be conibined 
with >I, S, or SO,. 

Tlie beat of combination between IT, SO, and 
2Na 014 is less than that in tlie formation of sodium 
lrydrate starting wit11 metallic socliunii and water, or 
of sulphuric acid starting with SO, and ~ ~ a t e r .  There-
f o ~ e ,in the g ronpxa ,  $1, SO,, the  line of least resist- 
ance probably passes thro~igll wliere the comma is 
placecl in tlle arrangenient 12 (Na O H )  , Ii, SO.,]. 
Then the first stage of dissociation will be the appear- 
ance of free sodium hydrate and free sulphuric acid. 
The change will be partial for finite ratios betxveen 
quantities of the salt and tlie water, and shoald grad- 
ually increase ~v i th  augnlented dilution to a point 
where free acid can be shown quantitatix~ely. 

For the present occasion, advantage was taken of 
the circ~ulinstance that in sorne neutral salts tlie bases 
have less power to turn litmus blue tllall the acids 
have to turn it red; and also, that in certain other 
salts the conrerse is true. Thus  the  po?Ter of the  
hydrates of zinc, iron, and copper, to tun1 litrnus blue, 
is quite feeble; while the power of tlie nlineral acids 
to redden litmus is very great. On the other hand, 
the hydrates of the alkaline nletals are singularly 
pomerfal in turning litinus blue. Kow, if the power 
of the base to produce the blue is not the exact quan- 
titative coui~terpart of the acid to produce red, the 
differelice of color-producing power must increase in 
proportion as thc solution becomes inore dilute, if the 
theory of dissociation is well founded. 

The method of experi~nent may be briefly stated. 
A series of test tubes was prepared, holding respect- 
ively one, two, three, four, etc., portions of sul-
phuric acid; and each was then diluted with litmus 
solution to an  equal amount. The tubes thus filled 



presented a series from neutral purple to decided 
red. This formed a scale of colors for reference. 
Saturated solntioni were prepared of the sulphates 
of Zn, Cu, Pb,  Ag, Ca, Ka, Hg, 3111,Al, and Fe, and 
Zn CIL. To  each of these solutions, enough litriius 
solution mas added, in a series for each salt, to exactly 
correspond in aiiionnt with the snlphuiic-acid tnbes. 
As each tube of a dissolved salt was prepared, and 
also as it was s~~ccessivelydiluted with increasing 
amounts of litmus, it was compared mitll the tubes 
in the color-scale, by loolring across the two tubes, 
until its corresponding tint was found. A complete 
record of these correspondences was made; and it 
furnished the means for constructing a diagram, in 
5% hich the results are plotted in curves. 

Tile follon,lng \\ere tile chief results: Ca So, and 
Na, bo, each coiitillueil to act as a n e u t ~ a l  d t ,  nltli- 
out effect on th t~  Iitnius thioughout tlie range of dilu- 
tions. Ag, SO, was the only salt mllicll cl~nrigcii the 
s o l ~ ~ t i o n  The results with Fez (SO ,),alldto a bhe .  
Fe SO, -Ivrre niisatl~factoiy because of a. tiirty pre- 
cipitate, ba t  both made the litmus red. %n.(3, pre- 
sented a sinlilar tllfficulty. There is a do~tbt  about 
the result with I3g SO,, aml sorne obscurity about the 
greatly dlluted solutions of AIL (SO, ) ,  and Co So,. 

On account of inqtability of color, probably caused 
by oxidation, a flesh color-scale had to be prepared 
every day, and the niixtures mere made under a film 
of par<xffine. 

These experiments seem to indicate that:  10. Snl-
phates of the alkali metals, except silver, are strictly 

neutral under all degrees of dilution. 2 O .  Sulphates 
of the R. SO, type, where R is a dyad metal, show an 
amount of dissociation proportior~ed to the  degree of 
dilntion. %O. Alurniriic sulphate, and other donble 
triads, are not ueutral when concentrated. TT'l~en 
diluted they soon become strongly acid. When the 
clilntion exceeds a certain limit, they lose acid a t  a 
clerreasing rate. 

Suggestions for computing the speed of chemi- 
cal reactions. 

BY R. B. wanr,er, oe CINCINXATI, O .  

THIS paper urges a thorongb discussion of data 
upon the subject indicated in its title, for the follow- 
ing reasons: lo. To discover and investigate the  

causes of certain discrepancies between published 
observations ancl cnrucr~t theories. 2O.  To  obtain 
more defiuite informatioll as to tlic: ~ ln ture  of certaiil 
reactions and t l ~ e  conciitioils iletcrmi~iing their speed. 
3 O .  To aiTortl ii~uncrical ilatn for a iullcr atndy of 
relations bctmecn the spccd of reactions ant1 other 
physical co~ist,xnts. 4O. To suggest f r i ~ i t f ~ ~ l  liues for 
f in the]  researcli in cllemical ilgl~amics. 

As instances of tlie iieeil of sucli ~liscnssion, the de- 
terrrliuations by I'rofessor JLenscl~utlrin, of tlle speed 
ancl limits of tlie etheriticntion of the several alcoliols 
and acids, give r~ntnbers foi  the initial speetl of reac-
tion in one hour wliich are not proporlional to speeds 
during tlie first ri~iili~le. Prof. I,. AIeyer in his Dpaa-
vzik dcr citomen passes very lightly over both tlie theory 
and the gbservations of speed during a reaction. 
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The prevalent tlieory of the action of Inass is ex- 

pressed, % = k u v  . . . in i r~hic l  the differelltin1 

expresses the rate of change in any substance, u and v 
represent the n~asses taking part i n  the cha~ige, and k 
is  a constant. Somc observations by Ostwald and 
othersindicate that sonie modificatiolis of this theory 
are needed. Determinations of the speed of reaction 
require special care, both to measure time in relation 
to mass, and to control temperature and otlier condi- 
tions. Tlie cliemical section of the Ohio niechariics' 
institute has recently undertaken some work of t l ~ e  
sort, and invites co-operation. 

The following provisional systeni is suggested: for 
volume, one cc.; for mass, the clieiliical equivalent 
expressed in mg.; and for time, one hour. Tlle unit 
of speed would be the transformation of unit of 
each active body per unit of vollune and time. 
Possibly tlie comparison of the constants of speed 
or of chemical affinity with those of heat, elec-
tricity, etc., could be better made from tlie unit of 
one second or 1,000 seconds. At  least tn-o observa- 
tions of time and t~r-o of mass are required, and 
preferably several, to determine the limits of error. 
Determinatio~is which do not accord with the liy- 
pothesis that dimir~ished speed ancl diminished prod- 
uct vary in the same ratio, need special investiga- 
tion. I n  reciprocal reactions, some of the ratios 
may be combined wit,h constants of speed already 
determined. By bringing all the facts into syste- 
matic order, these data can be made of use for coin- 
parison in otlier physical-science fields. The paper 
concludes with an extended bibliograplij~ of the sub- 
ject, which will be very serviceable to \vorkel.s in 
this branch of research. 
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Twelve months of lysimeter record a t  tlie New- 
York agricultural experilnent station. 
BY E, L. STURTEVANT O F  GENEVA, N.Y. 

TIIE lysimeters mere described. They are boxes 
of peculiar construction, containing selected sanil~les 
of soils in layers. Tlie relative percolation of rain- 
fall through these different soils, and the evaporation, 
are determined by observations of the iustrulr~ent. 
The results are summarized as follows: Sod l ~ r l d  
allowed 1l.GS of the rainfall to percolate; soil of 
which tlie surface mas simply bared a l l o ~ ~ e d  25.88 per 
cent percolation; the cultivated soil passed 37.93 per 
cent. The evaporation from the first of these was, 
of course, 88.32 per cent; from the second, 74.12; froni 
the third, 02.07; the sum of percolation arid evapora- 
tion being held to account for the entire rain-fall. 

The conlposition of American wheat and corn. 

THISpaper gave an account of resnlts obtained by 
the author in his work as first assistant chemist of 
the U. S. department of agriculture. More than 200 
ana l~sesof heat, and 100 of corn, have been made 
d u ~ i n g  the last ten gears under his supervision. I t  
appears that while our vhra ts  are of somewhat lighter 
weight, they contain less water, about the sanle ash, 
rnore oil, less fibre, and less albumcn, than tlie foreign 
wheats. Among our wheats, only those ftonl Colo- 
rado, Daltota, and Minnesota equal the European in 
albnminoids and in size of grain. The wheats of the 
Atlantic states are poor in nitro gel^. Corn, cornpated 
with wheat, contains twice as rrinch oil, less starch, 
more water and fibre, and less of alburninoids. The 
follo~r~ing thetable gives a co~ldeiised statement of 
wheat analyses :-

Average percentage of nitrogen, albumen, etc., in wheats of the world. 

COUNTRIES. analyses. I 
Ii I 

I l u r s i a .  . . . . . . . .  

I t u s s i a .  . . . . . . . .  

Nor th  Germany  . . . . .  
Sou th  G c r n ~ a n y  . . . . .  
Germany  . . . . . . . .  

Ciermany . . . . . . . .  

Spain . . . . . . . . .  

P r a n c e .  . . . . . . . .  

Scotland . . . . . . . .  

Austral ia  . . . . . . . .  

E g y p t  . . . . . . . . .  

Al l  bu t  Russia  . . . . . .  


America . . . . . . . .  

America, except Colorado . . 
Colorado, IS81 . . . . . .  
Colorado, 1882 . . . . . .  
Minuenota . . . . . . .  

3 l i c l i i p a n .  . . . . . . .  

Nissonri  . . . . . . . .  

Oregon . . . . . . . . .  


___I 

24 
5 

25 
13 
--
S -

14 
2 
6 

176 

254 
163 
33 
12 
12 
58 
10 

- _ _ _ . - _ _ _ _ _  1 --

3.12 10.48 24.56 10.08 1 - 1,asl;owsky. 
- I 

1 

2.34 l4.63 6 14.24 3.1110 5 . 1 0  2,000 VOII Uibra. 1 

2.11 13.10 
2.08 13.01) 
2.10 13.13 1530 
2.08 13.00 
2.01 12.56 
1.60 10.00 

i 
2.05 12.70 1 7 6  10.85 3.394 3.690 I I  

1.02 12.00 14.47 9.13 4.116 - v6 1 Kcdzic. I 

1.83 11.44 12.44 10.50 3.502 3.867 3.008 / Ibichardson. j 
1.46 9.17 10.63 8.05 4.800 -

At1 a n t i c 8  t a t e s .  . . . . .  1.79 11.15 14.00 S.98 3.057 4.628 1.830 
I'ennsylvania . . . . . .  23 1.a0 I 12.78 9.45 3.211 4.083 2.526 
Nor th  Carol ina.  . . . . .  21 1.67 10.46 12.43 5.93 3.782 4.628 2.780 
Alabama . . 17 1 1.82 11.32 j 13.61 9.80 3.137 4.647 2.011 

I 
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T h e  sotol ,  a M e x i c a n  forage  p lant .  

B Y  CLIFFORD RICHARDSOK OF WASHIKOTON, D.C. 

THIS plant, Das~l in ion texanum, grows mild and 
extensively on the borders of the ltio Grande and 
elsewhere in Texas, and in ISexico, on a rocky and 
gravelly soil. The l>laius covered n i th  it loolr like a 
Tast cabbage-field, Sheep feeding ou it go without 
mater for many weeks. Only the bulb is eaten. I t  
is split open by the shepherd, n h o  carries a knife for 
the purpose. Mexicans eat the bulb after roasting or 
baking i t  in pits. Also a liquor is obtained from it ,  
by fer~~leriting and distilling after roasting, called 
' sot01 mescal,' and possessed of highly intoxicating 
powers. 

The plant is described in Watson's Re~is ion of tile 
North-American Liliaceae. About 18 per cent of 
sugar can be obtained froin the outer Iluslrs; in the 
interior, more than 10.5 per cent exists; and in the 
~ v l ~ o l ehead of the plant t h c ~ e  :s probably more than 
15.5 per cent of sugars. No staicll sccms to be ires- 
ent. 

A proximate analysis of the soft interior of the 
head gave 17 per cent sugars : GR per cent of this 
soft substance in the head, when fresh, is water. 

As a food-plant in dry distiicts, the sotol is of 
great ralue;  as a fibre-producing plant, i t  nil1 not be 
of any importance, o.i\ing to the shortness of the 
cells. 

American b u t t e r s  a n d  the i r  adul tera t ions .  

BY H. TV. WILEY O F  T3'ASHINGTON, D.C. 

A SEI~IESof elaborate experiments and analyses of 
various samples of butter, oleomargarine, tallow, and 
lard, have been made by Professor JViley, che~nist  
of the U.S. department of agricnltnre. The paper 
contained a description of Professor JYiley's method. 
I-Ie talces a weighed quantity of the butter, puts it in 
a sand-bath, and dries for t u o  l~our s  a t  100°. The 
curd or caseine is determined by ignition: five grains 
are used for tlie purpose. Dry combustion in a tube 
is difficult and unsatisfactory: he  therefore uses the 
moist-cornbustion method, with permanganate and 
nesslerizing. The amount of salt he consicleis im- 
portant. I t  is usually determined by ignition, and 
weighing the residue; but he found that so ~ n u c h  
chlorine was thereby lost, that the result was not 
trustworthy. H e  washes the butter by shaking it in 
a separating funnel with hot water, and then deter- 
mines the chlorine ~ 4 t h  standard silver nitrate and 
potassium bichromate as an indicator. 

Professor TT711ey lias devised several novelties for 
these analgses. One of the lieatest is for ascertain- 
ing the melting-point. The butter is packed in a 
U-shaped tube, of xvliicll one leg is longer than the 
other. The tube is placed uprigl~t irl a vessel con-
taining sufficient mercury to overflow the top of the 
tube. This vessel is placed in another containing 
water, and heat is applied beneath. Tlie -,%ater, 
heated, in turn heats the mercury surrounding the 
tube, until the contents of the tube are melted. As 
soon as the  melting takes place, the melted material 

leaves the tube, and floats on the surface of the  mer- 
cury. Another method consisted in laying platinum 
wires upon the sample of butter, etc., heating the 
wires, and noting the heat required to cause them to 
disappear by siriking into the sample. These meth- 
ods deterniirled not o11ly the nielting-point of sainples 
of butter, oleoinargariile, tallow, and l a ~ d ,  bnt also of 
the fatty acids. But the variations in tlie rnelting- 
point of geiluine butter are so wide, that no certain 
conclusion can be arrived at  by comparison with 
melting-point of oleomarg:lri~ie, etc., to test the 
question of genuineness. Thus it \Tins found that  
first-~ate butte1 fro111 an Aldcrney corv at  one time, 
owing to special feeding, llad a higher melting-point 
than oleon~argarille; \rrliile a f e ~ v  weeks Inter, with 
different food, the same cow supplied milk from 
which was made bntter with a laxer melting-point 
than oleomargai'irie. 

Iri regard to other tests, concerning which full 
details were given in  tlie paper, i t  inay be briefly 
stated, that, as a general rule, the ailloui~t of caseii~e 
present in pure butter is much greater than ill oleo- 
inargarine. The specific gravity of genuine butter is 
lover. Tlie saturatiorl co-efficient for the irisol~xble 
acids in the gei~uine butter is low, in the imitations 
it is high. Professor Mrilep seeuls to place rliore reli- 
ance on tests for saturation co-eficient than on other 
methods. The soluble fatty acids in pure butter 
range from three to five per cent;  while in oleo- 
margarine, tallow, etc., they are either absent, or 
show a mere trace. The aut,hor also called attention 
to polarization tests. The genuine butter gives a 
uniform field in polarized light : oleolnargarine gives a 
field with mottled and crystalline strncture. IIe had 
made no anillysis of butter known or suspected to be 
adulterated by mixture. IIe considered it unwise to 
decide the question of genuineness from ariy one of 
the constituents or conditions of a sanlyle; believing 
that all the different tests sllould be brought to bear. 
He presented elaborate tables of analyses of different 
lrinds of butter, etc. ; specifying for evch the place of 
purchase, name sold by, price, color, percentage of 
water, of caseine, of salt, specific gravity at  40°, melt-
ing and solidifying points, percentage of soluble and 
of insoluble acids, and the nleltiiig and solidifyii~g 
points and the saturation equivalent of the insoluble 
acids. 

The disc~~ssion respecting the  analysis of butter 
~vhich was brought about by this paper revolved 
al.ountl the question of the value of the data pre- 
sented for the pra,ctical worB of the cletcrminatio~l of 
actual proportion of adulteration. Mr. Noyes held 
that the variations in pure butters i n  specific gravity, 
i n  melting-point, in saturation co-efficient, and in 
caseine, as determined by Professor TTilcy, would be 
of little vnlne except in cases where the adulteration 
was very great. Mr. Springer held that the principal 
constituent to be taken into account in the determi- 
~iatioriof adulteration mas the amount of caseine, and 
that although there were some difficulties in the way 
of its accurate cltiterniiriat,ion, they nrightbe ren~oved, 
and h e  should then have more faitli in this than in 
the comparison of other data. ZIe suggested that tlie 
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accurate determination of caseine might be effected 
by some rapid-fer~nentatior~ caseineprocess by ~vhich  
could be broken up into other organic prodacts that  
could be separ:~ted by alhurncn. EIe lleld to this 
point as to caseine, because it cannot convelxiently be 
added in the manufacture of oleomargarine; while 
the acids npon which the ~at~ura t ionco-efficient 
depencls could readily be adder1 as sociinni corn-
poarids. 

On account of the difficulty of gett.ing accurate 
results in deterrnining nitrogen, it was thought l~cs t  
to use t l ~ e  wet-conlbustion metliod with permanga- 
riate, because a small ~luaritily of mt~terial might be 
used, and there mould 11e fen-er ch:llices for loss th:~t 
other~viseoccurs in nitrogen determinations that are 
effected by the cornbustion of butters. 

Dr. Wheeler called tlie attention of the section to 
tile use of what is 1rno~r.n as 'cotton-seed-oil stock,' 

PROCEEDIKGS O F  SECTION 

PAPERS EEAD BEFORE SECTION D. 

A comparison of terra-cotta lumber with other 
materials. 

TIIE material called 'terra-cot,ta lrnnber' is made 
out of clay and sawdust. Tlie investigation which 
forriled the subject of this ljapcr mas to ascertain 
certain qualities of this artificial prod~tct. Tlie paper 
also described the a p p a r a t ~ ~ s  Tllensctl for the tcsts. 
results indicated that tlic material was SSi5 limes as 
permeable to air as pine, and 13.5tinles as bricli, Air 
was forced by pressure of a colunnl of water. Other 
tests showed that the n~aterial  vas  fonr tinies as hard 
as pine, but not so liard as brick. I ts  grip on nails 
ilrivell into it was about 11alf that of pine. Tile 
author mas careful to clisclaim any intention of advcr- 
tising the nlerits of tlie material, but he evide~itly 
regarded it as serviccablc for the purposes for ~vhich 
i t  is intended. Spccirncns wcrc exllibiteil. 

Improvements in shaping-machines. 
BY J. BURKlTr WEDC O F  ITHACA, S.IT. 

INtlic ordinary shaping-machinc there are two de- 
fects, one of which is fourlil also in the planer. The 
rani of a shaping-machine is a bar sliclillg in bearings, 
and carryillg at  one end the cutting-tool. If me rcp- 
resent by a the variable horizontal distancc frorn the 
tool to the first bearing (or nearest cncl of the long 
bearing), and by b tlic variable 1lorizorit:ll tlista~ice 
from the tool to the second or farthest bearing (back 
end of long bearing), and by c tlle length of gtrolie, 
we shall have, -
Maximum valne of u = (lninirnurn value of a )  + c. 
RIasimum value of b = value of ( ~ n i n i ~ n u m  b)  + c. 

I n  other worils, the lcllgtii of tlie ran1 is variable, 
and tlie spring of the ram froni the work is variable, 
the tool springing away frorn its ~ ~ ~ o r l r  niorc at  tlic end 
of its stroke. This springing talrcs place mostly ill 
the joint betweell the ram and its bearings, a1111 ca1111ot 

in the manufacture of oleomargarine. This, doubt- 
less, contains considerable nitrogen, and, of course, 
would reduce the value of the caseir~e-test for adul- 
teration. A sample rvas showll, supposed to contain 
cotton-see(!-oil. 

Tlle sense of the discussioll .rr7as, that i t  mas very 
desirable that Professor IViley sl~onld continae his 
experiments, as they are of great value; but there is 
yet a great deal of worlr to be done in the investiga- 
tion. 

List of other papers. 
Thc follo~vinq additional l.)apers mere read in this 

sect,ion:- Tlie formation and constitutiori of chlordi- 
brorrlacrylic acid, by C. li. 3Iribei.y and Rachel Lloyd. 
Orthiodtoluolsulfollic acid, by C'. li: Jfebe~yand G. 
.ill; pa line^. Estimation of carbon and nitrogen in 
organic coml~onnds, by C. Leo  Mees. New forms of 
burettes, by 1.17. 11. Senl~aan. 
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be rrholly avoided without a change of construction. 
To reniedy the defect, the author proposes a reversed 
construction of tlic sliding parts; the two bearings 
(preferable to a long bearing) to be fornied on the 
ranl, so as to ~nalie tile distances a and b constant, 
and the long slide being part of the bed of tile ma- 
chine. 

The s&ond defect, which is also colnrilon to the 
planer, is in Iiavillg a 'tLro1j-blocli' ~vhicii fits b ~ ~ t  in-
diffcreiitly between the jarv;: arid z~gailist the bottom 
of its seat. Fro111 the necessity of the nsnal constrnc- 
tion, the tool attaclieil to this bloclr will have more or 
less spring. Tllc renicdy is to dispense with tllc tlrop- 
block? ancl i~ltroduce an  antonlatic 1notio11 to lift the 
tool on t,llereCur~~ strolic, as has been done, tllc author 
has understooil, on some large machines. 

Regularity of flow in double-cylinder rotary 
pumps. 

BY J. TiURI<I r r  TVEBG OF ITIIACA, N.Y. 

TEE spealier introcluced his subject by exhibiting a 
nlunber of moilels of t,hese pulnps from t,llc cabinets 
of Cornell univc~rsity, mliich has recently pnrcliased 
copies (243 in n u n ~ b n )  of tile celebrated models of 
tllo 7:culen11x collcctiori in Eerlin. Class I. of this 
collcctio~l is tievotcil to tlicsc DIIII:~% The spealrcr 
tlicn lwoducetl and tlcmonstrated a forrrlula for ?he 
flow of these pr~rnps, aiiil sllo!vetl that the regularity 
of flow tlcpei~tletl npon otlier prir~cjples opposite to 
tliosc which have bceri given for iletcrminil~g this 
point. T l ~ e  formula given for tlic flow was:-

51fy2 .+ p ' 2  - (r'2 f r"l)]= IFlow for 
one rcvolutioll, ~vlieii R' and 12" (generally equal to 
eacli other) arc the extreme radii of the two revolv- 
ing ~vlleels; and r' aucl 1,'' are tlie radii (often, per- 
haps generally, variable) from Ilic l~oirit of contact 
betmeen the ml~eels to t.hcir cent,rcs. I t  was sliown 
that  tlie regnlarity of AOTV depends upon + 1."" 
cor is ta~~t .11'and II" may be called the 'piston radii,' 
an11 v' arid r" tlle ' valve radii.' Tllese pumps are 


