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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,' 
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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 
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calletl I)y Re111t.au.u 'k',lp.c.l ~,ac\rrwe~,ke,' 'cham-or 
bel-crunh trains,' accoldl~ig to ICe~~nedy. 

List of other papers. 
The following additional papels were read ill this 

sectiou, some of tlle111 by t ~ t l e  o111y :-A uetliod of 

testing long plane surfaces, applicable to the align-
lnelit ofjplai~er-beds lathe-beds, heavy sl~aftilrg, etc., 
by I.V. A, lio!lei,a. Tile comrne~cial and dyi la~~i ic  
eaciencies of tbe steam-erig~ne ; Centrifugal action 
i l l  turbiues, by li. 15. Tl~uroton. Velocity of the  
piston of a crank engille, by C. 17% I.Voodwu~*d. 
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THEREis a special appropriate~~ess in the associa- 
tion of gt~ogvapl~y wit11 geology, as indicated ill the 
i~ssig~lrrielrto f  bciences to section E;  for the latter 
gives us all account of tlie origin of every topograpli- 
ical feature of the earlll's surface, ~vl~et l ie riblaud, 
coihti~irl~l,nloti~itain, plaleau, valley, or oceanic de- 
]~ressio~r. If we woultl properly untlersta~rtl tlre sig- 
~~ificanceof the earrll's weco~l tou~a,  n ~ u s t  u ~ ~ r a v r l  
the ~nysteries of geology: so a krlowletige of topog- 
~.alrl~y to tlie con~plete compreliension of is esse~~t ia l  
t l ~ egeological featlives of any country. If a geologist 
were taken by a balloorl to an u~iexplored part of tlie 
cwrtli, lie woulcl insta~itly recognize, frl~rn their topo- 
gl.alil~ical outlines, volcal~ic a ~ ~ d  granitic colies, lime- 
StOlle I~ills, elevated plateaus of basalt or Ilorixontal 
san(isto~irs,a ~ ~ dspecial ty11t.s of orogr:~pliic h t ~ u c t u ~ e .  
I l e ~ ~ c e  geologist first draws the contours the 111o1ler11 
of his di5trict before applging the colors of geological 
;tge Tlre existing 1,elief features of tlie e;~vt11 have 
bevn protluced one by one in successive periods; and 
it, is the taslc of tlie geologist to tliscover what were 
tile ,characteristic pl~ysical d e v e l ~ ~ g ~ ~ i e n t s  tlieof 
>evrl.al ages. I-Ie can delineate a connected l~istorical 
slitatch of the l iegin~~i l~g,  ofgrowth, allti co~np le t io~~  
a colitine~it. Such 11Isto1.ies are rare, 1)c~cause at,ten- 
ti011 has but ~ . rce~i t ly  illto tliis rlirectior~. ber3n t ~ u , l ~ r d  
0 1 1 c t  of tlie first American geologist* to f~ , ame  such 
:in outli~ie is Prof. J. D. I)a~ha, to wliont we owe the 
e ~ ~ u ~ ~ c i a t i o ~ ~of this fu~~danients l  truth. - that  the 
iil,*L fol.lued land 11as always rtll~~ainetl above water, 
i i ~ ~ d  sedi-11as .been a 1rucleu3 about which zolles of 
I I I ~ I I ~  accu~iiulated. We call recogriizeliave now 
this primitive continel~t, ~vitli all its successive stages 
of grr~wtl~ ,upon every geological Iriap. 

l'ime would fail us to ~irc.sent, tlie elitire physical 
11istor.y of our conti~irnt;  and we will tl~cirefore eonfine 
our ,attelltion c>hirfly to its ea14ier chapters, noting 
those 11oi11ts wl~icll al,e n r ~ d r r  tliacussio~~. As we a1.e 
e~i(lt.avori~~g ul)onto adcnnce rriencr, we I I I U S ~ .t o ~ ~ c l i  
delratable topics, a ~ ~ dliope by friel~cliy discussions 
to heco~~ie  ~ i b e r .  

We n1u.t assurne the correctiress of the comnionly 
~eceivrel olrillio~is corlcenlir~g tlle czarliest History of 
trur p l a ~ ~ r t , ,  it passe11 t h r o ~ ~ q l ~  -that tlie contliliol~ 
of a iiebula, and the11 of a buri~irig sun, tlie ~reriod of 

igneous fluidity. Uy subsequent refrigeration it has 
beco111e either partially or wliolly solid. Not u ~ ~ t i l  a 

crust had fon~red, and the earth had cooled enougll 
to allow water to ~.ernaiu pennaneritly, was it I)OS-

sible to talk of dry land ant1 ocean. Wit11 these prem- 
ises allowed, it beems to us evitlent that the niattarial 
of the e;trlh I I I L I S ~be disposed ill concr~it,ric z o ~ ~ e s ,  
arranged accortling to density, tlie Iieaviebt being at, 
the ceutre. If the various elemeuts were fret: t~ 
niove, a.s is the case in all natural or altificial igneous 
fluids, we must expect to tint1 t l ~ e  heavier rnelals 
bituated b('neat11 the others; ar~rl, fo l lowi~~g the. 
analogy of extra-terrestrial bodies, the cell tral t~uclells 
may be princil~ully iron, like tlie l~eavier meteors. 
Zoi~es correspondi~ig to stony meteors, lavas, the t~.;~,p 
farr~ily,a ~ l d  succeed i r~  orcfer, granites would r~at i~ra l ly  
the last ~ ~ a m e d  at  Tllis ourter being the surface. 
zone is also characterized by the prescllce of I I I I I ~ ~ I  

silica and oxygen. The primeval ocean carlle froin 
the vapors surrounciing the igneous sphrre, con-
densed to liquidity as soon as water could re111:iin 
upon the solid crust withoul i~unlerliate v :~l~or iza t io~~,  

'I'liis original c~ ,us t  may liare bee11 essentially a. 
plain, and conseq~lently entirely ~~overecl by w;tter; 
for if the land were uow levelled ofT, t l~eoc~ea~ i~voultl 
submerge every acre of the cout~i~~erits. As refrige- 
ration progressed, ridges anti v;tlleys wonltl f o r ~ ~ i  
in accortlai~ce wit11 that f u l i ~ l a ~ ~ i e ~ ~ t : t l  prilkciple tllat 
the outer e~~velope  to t l ~ e  sl~~.~ull icir  niust cotif'rirl!~~ 
nc~cleus; and this contraction gives 15se to tl~at, 
t;rrige~~tialforce or lateral pressure? wlricti Itas acten 
t l~roughall t i ~ i ~ e .  Wliether these earliest ritlgrs I.use 
above the ocran would t l rpe~~( l  I ~ullon tire a k l ~ r ) u ~ ~ t  I 

elev;ttior~. Some antkors argue tllat tliese 1.it1g1.s fol- 
low t l ~ e  course of great circles. I f  there are calises 
a d e q ~ ~ a t e  si~cll l .es~~lts,  or any ot l~erto, produce -
world-wide arra~lgenreut, ~ n ~ ~ s t  (.om--they liave 
nlericed to oprrate a t  the very b e g i ~ i ~ ~ i n g  coiitrac-uf 
tion. &[(>st ;~uthors i~iaiutili~i that  tlie very tliick 
strata of the older rocks have b p t ~ ~ ~  i'or~nrd jrcst like 
rno(1rr11 serlime~~t?;, having bern I)rokeu oif the Ir~lges, 
a11d tra~~sprll.terl illto o~eilnjc basilis ill I~orjzolrtwI 
attitude. If so, there I I I I I ~ ~have bcen grrat IIIULIII-

taillous elevatior~s, lleep oceanic deprrssitrli~, ii1111 
extri~+iv'eaqueous actioi~ ; si11t.e the tlli(!kllt!~s of tile 
cr!.stalli~ie schist.; is gr,eater t11ar1 that  of the stl.ata 
in tlie fossh1ifero11.s ayes. T h r  axnot~nt of distortion, 
c r ~ u ~ ~ l ) l i ~ ~ g ,  ofaud f a u l t i ~ ~ g  the crystalline pr~cks is 
also greater. 'J'l~ese same authors l1o1d that tlie 
original strata were ill all respects like 111o~1cr.ri sands, 
gravels, arid clays, and  that their present cryhtalline 
structure is due to n~eta~~iorplrism. KO one 11as yet 
discovered any uucrystall i~~e beds; nor pre-Ca~iib~iarl 


