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ALUM IN BAKING POWDERS. on the pulley. A good hold on the sand is secured by the 
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In the current issue of the SCIENTIF IC AMERICAN SUPPLE- use of four sticks of yellow pine, each 12 feet long and 12 
MENT will be found a communication from G. E. Patrick, inches square. These are planted horizontally nine feet be. 
Professor of Chemistry in the University of Kansas, giving low the surface, and above them is a well, made of concrete. 
details of a series of practical tests to determine whether the Across the top of the well lie two other similar timbers, 
hydrate of alumina is dissolved by the gastric juice. The which are strongly fastened to their fellows below by long 
question has a vital bearing on the discussion as to the and thick iron bolts. Mr. King says this foundation will 
safety of using alum in baking powders. Professor Patrick resist a strain of 100,000 lb., While the utmost strain that 
attacks it without prejudice, by strictly scientific methods, wind and gas united can exert on the connecting rope of 
and arrives at results which are certainly gratifying in view the balloon will not exceed 22,000 lb. 

___ .. �. n. M� __ A. E. BEACH. of the wide use of alum powders in our kitchens. On its trial trip the balloon ascended three or four hun 
TERMS FOR THE SCIENTIFIC AMERICAN. Professor Patrick takes his text from the published opinion dred feet, and shortly afterwards a second trip of seven 

One copy, ope year, postage in�luded . ............................ ..... $320 i of a prominent physician, who says, after stating the difficul. hundred feet was made. At this height the view was pro· One copy, SIX months, postage lllcludeu ..... . ............. ..... ... 160 · nounced mag 'fi t b th 11 t k' th fi Clubs.-One extra copy of THlll SCIENTIFIC AMERICAN will be supplied I' ties attending a thorough mixture of the ingredients of alum ill cen y e sma par y rna mg e rst gratis for every club of flve subSCribers�t$3.20 each; additional copies at bak' g powders ' venture. All the ocean approaches of New York harbor same proportIOnate rate. Postage prepald. In ." 
nr-Single copies of any desired num�er of the SUPPLEMIONT sent to one I "But even if the exact proportions were maintained the were at their feet for a radius of thirty miles; and inland addre" on receipt of 10 cent. , 

t h ' . Id th t d 't' b t h Remit by postal order Addre" salts formed would retain their injurious properties as thcy I ' c'y cou see e numerous owns an Cl les a ou t e .\IUNN&CO., 31ParkRow,New York. . ,  
bav ofNew Yo k Al th S d t "'l h' th The Scientific American Supplement would dissolve in the gastric juice. The gastric juice con· . . r . ong e oun 0 .!.' us mg, up e 

is a distinct paper fro'n the SOIE'1TIFW AMERICAN. 'rHE SUPPLEMENT tains not only lactic acid, but a large amount of hydrochloric Hudson River as far as Tarrytown, and the Orange Valley, is issued weekly. Every number contains 16 octavo pages, with handsome . . and other . 't, f N J f P t P h cover uniform in size with SOIEN'rIFlC A�ERICAN. T!,rms of subscription aCld, and both the sulphate and hydrate of alumma would pm s 0 ew ersey as ar as a erson, ert f8�����Pr.�'�l:;�;· !ft��e�re.r�ar.,��trl;o��h% �r tj.�sc"��'i��. 
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�xport Edition. 'I acid, and finding the weight of evidence to be that the Mr. George M. Hopkins, of Brooklyn, N. Y., during a 
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hgF�h�: it exists in bread after baking, wben made with alum by a sbarp crack or by a succession of taps. Tbis occurred t�)o��gCtl��inf�\�,:;;J'if�a�e
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e�:�'.: : powders, will be dissolved in thc fluids of tbe alimentary wben the discbarge was so distant that tbe tbunder was in­n
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:��cft��e:&�i!;Ii'����S throughout the world. Address MUlliN -t This question could be determined only by careful tests before tbe lightning could be seen. There was a marked - - - I with living animals. Professor Patrick. found cats to be difference in the cbaracter of the discbarges, some that ap. VO� XLL, No�)NEW SERIES.] Thirty-fifth Year. i most nvailable. Having made biscuits with an acknow· peared single to the eye were really multiple. Often the 
NI�W YORK, SATURDAY, .JUL Y 19, 1879. i ledged alum baking powder, using twelve times the propor· discharges would consist of a series, beginning and ending -------- - .------- I tion of powder directed on the labels, and employing for with discharges larger than the rest, thus: _ ' _ _ _ .. �, 

Contents. each experiment a distinct sample of powder, he fed the sometimes it would be thus: _ - . - .. , sometimes the reo (Illustrated articles aro marked with an asterisk.) I biscuits to cats that had fasted from one to two days. The verse, and often a single crack. 
1}�;�\:;i'�i.:gpOwd·ers:::::::::: � �[st,:;;uJ�;;;�.nt��::: .... ::::·.:: S,� amount eaten in each case was enough to give at least half a The gas and water pipes were used, being the most con. Alum not in English bread. .. .. 38 NICkel and cobalt, malleBble .... , 3 " I t ful f wder to e h expe 'me t Aft II ' . d h . h f d f Antiquities from Chiriqui. ....... 3S Notes and queries .......... .4:1.41 easpoon 0 po ac n n .  er a owmg vement an at t e same time t e sa est con uctors or the 
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p���:;vati(;nOf �! I. for digestion 20 illinut�s, 45 minutes, 1� hours, 2 hours, I purpose. Special apparatus might be devised, having a Balloon, captive, ateoney Island !:l �����t:;.��:r�c:t��'i:i� i:er::::: 42 and 2� hours, respectively, the cats were killed, and the good ground, and a series of points for gathering the elec. ll�ii;'7,iJ'i��W1P:.:·::::::·::.::: 4 3 Pi C I I d 37 h d . f !loat., motors for [441 ....... .. 4! Pi��: ng�:�t t��g B'rancii: ::::::: 37 contents of the stomac an small intestmes were care ully tricity from the air, but in uBing apparatus of this kind there 
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�I���Y�Yt���]:·.'.:·:·.:: !t examined for dissolved alnmina. In each case undissolved is always more or less danger. 

Chemistry, molecular .... . " .... � ���s�e�lf�����a��lu���w*::::::: �J hydrate of alumina was found, but of dissolved alumina 
gg:}

,
t�W::V'��ig�·Coa8i:::::·:: .

.. 
35 Railway bridge, steel, new ........ 3) there was never a trace. 
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.���:. U that the organic matter of the flour might have interfered A new and splendid railway bridge over the Missouri 
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01 fl Professor Patl'iClk made two crucial experiments. In cach, opened for traffic by the Chicago and Alton Railway Co. 
Emery wheels. solid [30].......... � �rll'i.i'ife�\�o::,�lt�fI?z�[�jC.

r
.8 [22] i� I two teaspoonfuls of the powder were mixed with watcr The bridge is located at Glasgow, Mo. The constructing 
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.. C·:,:(I'P" 34 8t h' tl' I ' ", . s G W S '" 'th Th . 1 F�ing imprements inMOl'OCCO 3 3  St:;':.�i:g'tre��'fh����Iar::::::::. 42 and baked at the ordinary temperature of thc oven. The engmecr wa en. m. ooy DUll . e mp.tel'la was 

��':t�;';,";���':;nding'tli7j ... :::::·:: �� ��fe�Eog�:%k:'1�k'ltg;rg ' indict:: �g 1 mass was then fed to a cat (under compUlsion) and after a furnished by the Hay Steel Co., of Chicago, and while the 
Geysers of the .\zorc8..... .. .. 37 Tobacco, substitute for [iB] . .  " 43 specified time the stomach and intestines were cxamined as structure is stronger than an iron bridge its weight is thirty. Glossing phot()�. helintypes [6J ... 43 Torpedo vessel, French, new .... 34 
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uf������:;c'h:iie�: .. :. l11' before. In neither case was a trace of dissolved alumina three per ccnt less than it would have been had iron bcen 
Ice box, to make [1] .... ....... 43 Vessels, s.mall forW!'r..... ...... 31\ discovered. cmployed. The time of construction was only one year. Ink.blue[7] . ... : ................... 43 'Vashbaslll vaives, Improved' ... . 35 . Th t <11> 450 000 '1'1 f ll ' th " ld' Inventions, agrlCultural, new .... 4l water meter,new* . ............... 34 Similar experiments were then tned with unbaked (gela. e cos, 'I' , • Ie 0 OWIng are e pnnclpa Imen· Inventions, mechanical. recent . 36 Water to pUrlfy [12] ................ 43 . f l ' l' b h f d' 'sions' Inventions, miscellaneous ........ 39 Water, to test[21] .................. 43 tmous) hydrate 0 a umma. all( In ot cases a trace () IS· 'I . 
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�::.:.:::.::: �. solved alumina was found; the inference being that it is. Five spans, 314� feet cach, from center to center of piers, 
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at
j��::::: .... !� 1 not safe to eat dough made with alum powder-it should II 

three auove aLd two bclow grade; all steel; depth of truss, 
Lime jllice 11;. alcohol ............ 42 I Wood finishing, suggestions on ... 42! always be baked. Another important practical point was i 36 feet ,;enter to center of pins. Height of . through spans 

TABLB OF CONTENTS OF I also suggpsted-namely, that if bread is carelessly mixed or' above high water, 50 feet: East approach, Hon trestle, 210 
THE SCIENTIFIC AMERICAN SUPPLEMENT with insufficient water, some of the powder may remain feet; two deck spans of Iron, 140 feet each, 280 fect; west 

N 1a� dry and thc alum not changed to the hydrate; in which case approach, iron deck span, 140 feet; west approach, i!'on <>. . 
the effect would probably be inJ·urious. trestle, 510 fcct; west approach, wooden trestle, 864 feet For the Week endin� July 19, 1879. 

Price 10 cents. For sale by all newsdealers. In ordcr to test this question, and also to fnrnish a check total length of the bridge proper (steel) 1, 573t feet; total 
1. ENGINEERING AND '1Ef:HANICS.-Cur Building. Resume of the on thc other experiments with biscuits Professor Patrick length of bridge and approaches, 3,577t feet. Pruceedings of the Master Car Builders' Association at Chicago. ' 

Improved Shaping Machine. Illustrated. hau a batch made in which the mixing- was less thorough ---......... 4 ••.. The Conversazione of the Institution of Civil Engineers., London. . . 
Higgins electric lamp (illustrated) -SIemens lamp.-ElectrlC motors' j than usual and wlth less water. These were fed to cats, The Silver DepoliiUs 01' Leadville, Colorado. -Three cylinder englnes.-MeasuflDg instruments (illustratea).-..AB- . f d' . bestas packing , -Catching rain water.-Testing machines. and Rubsequent tests developed m every case a trace 0 IS- Says a correspondent of the Boston Adveri!ser: The ore 'l'he Excelsior Disintegrating Middlings Purifier. 4 figures. . . h'l . h f . . . solved alumma. These expl'nments, w 1 e provmg t c ro- beds vary rom one to forty feet m thlCkness. They are 11 TECHNOLOGY AND CHEMIS'rRY.-Alum in Baking Powders. De· . . . . . tails of Experimental tests by Prof. G. E. Patrick. i liability of those first de�cnbcd, go to sh07l, Professor Patnck generally undulatmg hke the waves' of the ocean so that the Manufacture of Spirit Varnishes from Shellac. Varnishes lor leather. I . . . f l ' hid' . . ' . -Pohsh for furniture. I thmks, that to msure the cntlre absence 0 a urn m t e, Istance from the surface vanes With the undulatIOns. The Annatto Yellow on Cotton By M KmJ,MEYER. b d h . .  t b d 'th I t f t A I .  f . .  I' . .  O . . On the Componds of the Terapenes with Hydrochloric AcId. By. W. rea , t e mlxmg mus e one WI p en y 0 wa er. s size 0 a mmmg c aim IS III most cases 3 0 feet mSlde by 
\���iIi�i�·Ink. a simple precaution it might be well to mix the batter too 1,500 feet long, being about ten acres in area. The ore 
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onJ?: l�����C'l!�:::,:rartaric Acid. By F[CINUB. thin at first, and stiffen it by the addition of pure flour. known as "hard carbonates" conHists of silver mixed with 
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l'��e�{ �i����e C';irb'i>���'b:u:l E. DREcnS"I,. Tests of this nature are obviously worth any amount of iron or lead. The soft or sand carbonates resemble common Ultramarine. �y MM .. KNAPP and llfuELL. theory ' and if there is no radical difference between the road gravel yellow and red ocher and gray sand Chlorides Improvements In Coatmg MIrrors. ' , .  

bglg��� �t��:!:�aphs, gastric juices of ClltS and men, it sl;lems to be conclusively of silver are frequently visible in the hard carbonates. The 
lII. METALLURGY.-Some Experiments on Alloys of Silver with Em· established that alu,n baking powders may be used without usual size of a shaft is 3� feet by 7 feet, and is substantially 

RfI�\�
i
W!.IYa'ii:lghia�)��ilv�r �i¥���:����.�wtt'k a�N;:;�'i,;.t:....Wrt�lli�: injury to health. timbered. After the ore deposit has been penetrated, the muth .-With silver bismuth alloy.-With silver and letld.-Tables .. , • , ... "main entry," "parallels," and" cross cuts" are exca.vated, 

B�y's:t':;'�����t��{��I� Cast Iron by means of Ether or Petroleum. 
THE CAPTIVE BALLOON AT CONEY ISLAND. leaving the remaining ore in blocks while the work of explo. IV. ELECTRICITY. LIGHT. HEAT. ETC.-Refraction of Dark Heat. Not the least of tlJe many attractions of Coney Island this ration is going on. In sinking a shaft we usually penetrate, B

ij,Ke��S01Tr�e Telephone. summer is Mr. Kinx's captive balloon, "Pioneer," the first fi t d 't f 1 "  h" f 20 t 100 f . 
The Electric Light. By. J. JAMIN. � rs, a eposl 0 grave or was rom 0 eet m 
��'i�lI�'i,I�:t�.l'��OPh�9�'ri'.���at�Te �it71�Wa�fh

d':;'����DePth Below ascension of which was made on the afternoon of July 1. thickness, frequently containing bowlders which have been 
the Surface. By P. VAN DIJK. This balloon is not as large as the Giffard captive balloon at subjected to abrasion. Not unfrequently a stratum of 

v. ��r;,��<;r�n;-§b��L:��A,n:k��17�ifI3 i�Kstratr,n�ROTE, A.M. (con- Paris, but is said to be much more perfectly constructed. It "cement" a few inches in thickness is encountered, resem. 
Suspended Animation. By Dr. HElmy WARD RICHARDSON. The is sixty·five feet in diameter, and has a capacity of 150,000 bling Roxbury pudding stone or an old cemented cellar floor. philosophy, methods, and means of suspending animal life. Mandra-

gora. amyl nitrite, woorali. chloral hydrate, cyanogens, alcohol,oxygen. cubic feet. TlJe material is Irish linen in two thicknesses. Next we come to calcite, or porphyry-sometimes soft like 
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�f�'j?r';,��1i The basket or car of wicker work weighs 476 lb. Above i "fire clay," either pure white, gray, or red-the latter show-Acclimation Society. (a) Silk producing bombyces with closed cocoons. ' 

(b) Silk producing bombyce. with open cocoOns. the balloon is white, to reflect the sun's rays; below it is or- ing an iron stain. The soft porphyry runs from one incll to 
ed{,��tfJ�

on. President Eliot'. idea of the essenti .. part of a liberal namented with dark red and green, to make it a conspicu. several feet in thickness. The hard porphyry is often " pick. 
VI. SURGERY AND MEDICINE.-Extirpation of the Kidney. Descrip- OUS object against the sky. It is inflated with hydrogen, ing ground " (i. e., porphyry rock, which can be excavated tion by Dr .J. MAUION SIMS� of a remarkable operation performed by 

Dr. Martin and in c:tlm air shows on the dynamometer a lifting strain by means of a pick), but frequently it is blasting or" shoot. 
t
nteI2n����l;,�medY for Toothache. New use for the compound tinc. of 1,400 lb. The gas is made on the spot by Mr. A. O. ing rock." Following the porphyry is iron ore, varying in 

'VII. BOTANY.-The Eucalyptus. The source of its .curative Influence. Granger, by passing steam over hot iron. Wound about the thickness and sometimes containing a fe,'y ounces of silver. Its aromatic oils and resins. Uses of eucalyptus oiJs. Eucalyptus 
soap. drum of a very large windlass is 1,215 feet of1� inch rope, Following the iron we find the" pay ore," more or less rich 
th�l�;r:lro���i��l�R��h���fo?uests. The fertilization offiowers and through the center of which runs a telephone wire. An in silver. 
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nd their pro- end of this rope is carried through a trench to the center of The generally accepted theory is, that this region was once 
VIII. THE FAI:M AND Sl'ABLE.-Worn out Pastures. Hogs as farm the inclosure, where, after passing around a pulley, it is covered with a lake, the waters of which held in solution w* , t:��are of Horses. How to choose a horw, and how to care for fastened to the balloon. The pulley is attached to the silver, lead, and iron, which were in time precipitated on the 
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·and the Oaks. Do�cription {with il1ustrn- foundation by a universal joint of iron, so tl1at, in whatever I bOtt01TI of the lake. The porphyry, gravel, etc., were sub­

t�'i.n:l"of the English race horses" Sir llevys" an.l "The "hueJ. uf 1'0,- direction the balloon may pull, there will be no side strain sequently deposited. After the precipitation came the age 
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$dtutifit �tUtritau. 33 
of disturbance, when by volcanic action or tbe shrinkage of I-The difference in tbe volumes of tbeir cblorides, KCl = 37'4 Those who desire more detailed information on these points 
tbe eartb's crust tbe deposits became contorted, sometimes and NaCI = 27 '1, is 10 '3, or practically one balf tbe difference are referred to tbe above memoirs, and also to Liebig's An­
tilted or broken like a "chop sea," or gently undulating like of tbe metallic volumes of K and Na. The same result is nalen for 1878, and to the Berlin Ohem. Gesell. for May, 1878. 
tbe "ground swell" of the ocean. obtained from the bromides: KBr = 44'3, NaBr = 33'4; dif- A very important corollary follows from Schroeder's law . 

... ,.. .. ference, 10'9. And from tbe iodides: KI = 54, NaI = 4 3 '5 ; If bodies combine only in whole volumes or steres, we can 
FarlDing IlDplclDcnt.s In Morocco. difference, 10'5. Now considering tbe Cl volume the same determine the molecular constitution of solids, because their 

An undeveloped yet promising market for farming imple- in both chlorides, tbe Br volume the same in both bromides, molecules must contain a sufficient number of atoms to bring 
ments is reported in Morocco by U. S. Vice-Consul Jobn and the I volume the same in botb iodides, it is evident tbat out tbe volume of each constituent as an entire multiple of 
Cobb at Casablanca. In a recent communication tbat officer, tbe metals in tbese compounds have been condensed to one the controlling stereo Thus the volume of silicon determined 
wbo takes a lively interest in the promotion of American half their original volumes. 

' 
from its density was found to be 11'3, and its stere is conse­

trade, writes that farming implements are mucb needed in When other metals are compared in this manner quentl,5'65. To express the fact that the silicon molecule 
tbat country, no improvements having been made there in with their isomorphous compounds it was found that in occupies two steres, Schroeder writes Si,', the upper right 
that line since tbe days of Mobammed tbe Great, nearly 1,300 pairs containing strontium and lead, sodium and silver, hand exponent representing the number of steres, and tbe 
years ago. Mr. Cobb believes that our manufacturers will magnesium and nickel, aluminum and iron, the heavy lower the number of atoms. Now the volume of quartz, to 
find a large field for operations tbere, as many of the Moors metals often entered into combination with their volume un- wbich allusion has been made before, is just double that of 
bave money and are particularly fond of useful inventions, changed, while the ligbt metals were condensed one half. silicon; consequently it contains four steres, two of wbich 
Theyare very conservative, however, and must see an article Schroeder believes that this occurs too frequently to be acci- belong to oxygen, and its molecular formula is written 
in use or under conditions in wbicb it can undergo a tborougb dental. In tbe rhombic sulphates and carbonates of stron- Si,' 0,', with a line over Si to show that the compound is 
investigation before they can be made to believe in it. I tium and of lead, in their oxides. in the bromides, chlorides, controlled or dominated by the silicon stereo In his calcu­
American goods are favorably received by them, and can be and iodides of sodium, and of silver, etc., the differences of lations Schroeder marks the steres witb a line drawn above, 
made to take the lead. Possibly our manufacturers interested volume are equal to the unchanged volume of the heavy' and the volumes with a line drawn below the figures; thus, 
in the export trade may find it worth while to correspond metal minus one half tbe volume of tbe light one. - --
witb Mr. Cobb. While comparing the volumes of I:tumerous compounds in Si,2 0.2 = 4 X 5 '65 = 22'6, Take ano ther example: 

.. , • • • this manner Schroeder was struck by tbe fact that the oxy- , COlmndum Al.2 Os' = 5 x 5'14 = 25'7. This means that 
PEIJULIAR STEAM WHISTLING. gen in quartz would have exactly the same volume as tbe in corundum, as in most oxides, each oxygen atom occupies 

Some of our river pilots have become so proficient in silicon associated with it, on tbe supposition that tbe silicon one stere; that aluminum is present with one balf its metal-
tbe use of tbe steam whistles of tbe boats under tbeir retains the volume that belongs to it in the free state. Find- . 10 '28 

k d 1 · · · ·1 I '  . d '  d hc volume, �
2

- '" 5'14; that the aluminum stere 5'14 im-charge as to be able to rna e so un s tbat are a most artlCu- mg SImI ar re atlOns m other compoun s, he conCClve tbe 
late in their signification of tbe wisbes or tbe feelings of tbe idea tbat tbe molecular volumes of the constituents migbt presses itself upon all tbe atoms present; and that the ob­
pilots, bave a common measure of which they are all multiples. To served volume of corundum, 25'7, is made up of the equal vol-

Recently a large steamboat, well laden with passengers. this common measure he gives tbe name of stereo A few ex- urnes of five such atoms, two of aluminum and tbree of 
Wa,'> unable to reach its dock on account of a row· boatman amples will illustrate bis meaning: oxygen. 
who, while leisurely rowing about, bad been surprised by Volume KI = 54'0 KCI = 37'S But this is not all. If the atomic weights are taken in 
the sudden appearance of the steamboat, and in bis efforts to Nul = 43'2 NaCI = 27'0 grammes, tbe volumes will be expressed in cubic centimeters; 
get out of its way became confused, and by rowing first one K _ Na = 10'S K - Na = 10'S = 2 X 5'4 thus Ag,' = 2 x 5 '14 = 10'28 means that one atom of silver 
way and then another, annoyed the steamer's pilot; and be, Volume NaI = 43'2 NaCI = 27'0 or 108 grammes occupies a space of 10'28 cubic centimeters, apparently becoming impatient at tbe delay, expressed bis Lil � 37'S J';CI = 21'6 
feelings by causing tbe steamer's whistle to emit a series of 

- or of two silver steres, each equal to 5 '14 C,C. 

sbort peculiar wbistle sounds, whicb expressed sometbing Na - Li = 5'4 Na - Li = 5'4 = 1 X 5'4 A few examples will suffice to show the manner of arriving 
V I RbI 70 2 RbCI 54 O at the molecular formulas of compounds. to the effect of, " Come I come I take one way or anotber, and 0 ume = '  = ' 

get out of my road some time to-day," so plainly that some KI = 54'0 Kel = 37'S Tbe observed volume of chloride of silver is 25'7, as has 
R" K 1 been stated before. This is equal to five silver steres t5 X of the passengers of a neighboring boat noticed it, and one, ,u - = 6'2 Rb - K = 16'� = 3 X 5'4, 

laugbingly referring to the wbistling, said: "Tbat is almost Again, twice the volume of LiCI (2 x 21'6) is equal to the 5'14 = 25'7). As two of these belong to the silver present,: 
equivalent to swearing by steam," Tbe row-boatman seem- volume of NaI (43'2); twice NaCl (2 X 27'0) = KI (54'0), etc. we bave left three for the chlorine, and we write Ag;' CI,' = 

ed to understand it, for be immediately took one way and Hence 1 volume 1=2 volumes CI, 1 volume Na = 2 volumes 5 x 5'14= 25'7, 
got out of tbe steamer's course, I Li, and 1 volume K = 2 volumes Na. We have found, tben, The observed volume of iodide of silver is 41'12, or eight 

And again the otber day we heard the steam siren tbat these substances, as well as tbeir differences, bave II times tbe silver stere, Subtracting two steres for Ag, tbere 
whistle of one boat caused to salute another, in a most � common measure; and this is what Schroeder means by tbe remain six for the iodine, and we have Ag,' L" = 8 X 514 
laugbably sarcastic manner, as if to say: "Whyl how do i expression tbat tbey have tbe stere 5 '4 ,  
you do?" The pilot of tbe otber boat endeavored t o  re- I' But tbis is not all. Comparing still furtber, we get the = 41'12, 

f 1 The observed volume of bromide of silver is 30'84, or 6 X spond in tbe same tone, but probably because bis boat's I following differences 0 vo ume: 
whistle was of a different style, he was only able to make it RbI = 70'2 KI = 54'0 Nal = 43'2 LiI = 37'S 5'14, Our formula is, tberefore, Ag,2 Br,' = 6 X 5'14 = 

sound sometbing like the first crowing efforts of a cbicken. RbCI = 54'0 KCI = 37'S NaCI = 27'0 LiCl = 21'6 30'84. 
We have some of the best pilots in tbe world to manage 1- CI = 16'2 1- CI = 16'2 1- 01 = 16'2 1- CI = 16'2 = 3 X 5'4 The volumic constitution of the iodides and chlorides of 

our river steamboats; and perbaps very few persons think In otber words, iodine and chlorine have the same stere as the alkaline metals is determined from tbe data already 
of tbe great responsibility resting on these men. At times tbe metals with wbich tbey are 'in each case associated. given: 
a moment's delay, resulting, perbaps, from sudden sickness I From tbese and many analogous examples Schroeder has K,' I,' = 10 X 5'4 = 54'.0 
or slight mistake of tbe pilot or engineer, would end in a quite recently generalized the proposition: "In every com­
fearful loss of life and property. and yet accidents rarely pound a definite volumic measure or stere predominates and 
occur. We hope, however, tbat the steam wbistling profi- causes all tbe components to subordinate themselves to it." 
ciency above mentioned will not lead to any mistakes in re- As many isomorphous bodies, such as KCl and NaCl, mag­
gard to the correct interpretation of tbe established code of nesite and calcite, potassium sulphate, selenate and cbromate, 
wbistle signals, L. L, D, have the same stere, it was natural to connect the latter witb 

... , • • • the crystalline form. Further extensive research has sbown, 
MOLECULAR CHEMISTRY.-No.4. bowever, that tbe stere does not depend directly upon the 

H. Schroeder began the study of molecular volumes of form; tbat there are isomorpbous bodies witb unlike, 
solid bodies in 1840, and he bas continued it up to the pres- and heteromorphous bodies with like steres. It was 

Li,' I,' - 7 x 5-4- 37'S Li,' 01,' - 4 X 5T � 21'6. 
Rubidium was found to contain three steres mo::e tban po· 

tassium; we have, therefore: 
Rb,'l,· -13 X5-4 -70'2 RlI,' Cl,S - 10 X 5'4-- 54'6 

Again, rubidium was found to bave double the volume of 
ammonium, and w e  must, tberefor'�, write Am.' CI,· = 13 x 
5'4 = 70'2, or twice the observed volume 35'1. The bro-

ent time, His views, which bave been repeatedly modified found that tbe stere of II compound is determmed en- mides have been calculated in the same way. 
by his researcbes extending over so long a period, may be tirely by that of one of its elements. wbich impresses its own The difference in the densities and volumes of the two va· 
st ated as follows in their matured form, stere on all tbe rest_ Tbe fact that isomorphous bodies so rieties of cinnabaris explained as follows: Amorphous black 

In any mechanical fraction of a uniform mixture, or of a often have equal steres is explained by the reason that their cinnabar is 'Hg," S.· = 11 x 5 '5Th = 60'72, or twice tbe ob­
compound, the constituents are contained in exactly tbe controlling elements are also isosteric. Tbus tbe rhombo' served volume 30'3ri; wbile red rhombobedric cinnabar is 
same proportions by weight as tbey are in the whole mass. bedric carbonates of magnesia, manganese, and lime, are - �-

Hg." s.· = 11 x 5 '30 = 58'30, or twice the observed vol­
Tbe same must hold true for tbe proportions by volume, isosteric because Mg, Mn, and Ca have the same stere, From ume 29'10, In the black variety the mercury stere predomi· 
provided the given substance is bomogeneous_ Thus, in de- these observahons Schroeder deduces the following law, 

nates, while the red is ruled by the sulphur stereo 
tonatin g gas, made by mixing two volumes of bydrogen witb I wbich be calls tbe steric law: "In every compound tbe stere Scbroeder bas the modesty 16 call his steric law simply a 
1 volume of oxygen, we may say tbat H bas tbe volume 21 of one of the components predominates, in consequence of h ' b h b I' th t 't 'II f 't ' t and 0 the volume 1, although in reality both are diffused i tbe forces active during crystallization, and impresses itself, hypot 
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, " , " 0 owmg genera s a  emen S. 0 lescom me on y m  w o e urnes, 3, When tbe mIxture IS exploded we get only 2 vol- IS 5 '14, one half the volume 10'28, calculated from ItS denSIty 1 h '  hI t . t th h 1 h 1 urnes of H.O instead of 3. The condensation so produced I and equivalent. AgCl has a volume of' 25-70 or 5 x 5'14; 
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t . , atoms. Imp e vo umlC re a lOns are percelve lO g(1ses a may be vlCwed m two ways. We may suppose tbat the AgI = 41'1, or 8 x 5'14; AgBr = 30'84, or 6 x 5'14; Ag,O 1
" 

't d ' I' 'd t t t . , , equa tempera ures an pressures, m lqUl s a empera ures compound IS condensed as such, or else tbat ItS constItuents = 30'8, or 6 x 5'14; C.H,O.Ag = 51'4, or 10 x 5'14, All d '  ' 1  t '  f th ' d' I'd " ." " pro ucmg an equa enSlOn 0 ell' vapors, an lO so 1 s suffer a cbange of volume before entenng mto comb mat lOn, these volumes are exact multIples of the SlIver stere, and con· h th t f th ' til' 1 t t' d , , " w en e s eres 0 elr con ro 109 e emen s are ascer aIDe . and tbat the volume of the compound IS the sum of the vol- sequently tbe other elements assocIated WIth Sliver must also C F K urnes of its condensed constituents. Tbe law of multiple have assumed volumes divisible by 0'14, as tbe law requires. _ •• I • 
' . . 

proportions by weight may tbus be made applicable to vol- The steres of all the elements bitherto determined lie be· Formation oC Coal. 
urnes. Experience bas shown that every element varies so tween tbe narrow limits of 5 '0 and 6 '1. Tbus carbon bas a E. Fremy holds tbat there are several kinds of isomeric 
much in volume throughout the series of combinations into stere of 5'11, which it impresses on a series of organic bodies; cellulose, constituting the skeleton of plants. Coal is not an 
which it enters, tbat the volume of its molecule may be 2.3, phosphorus and arsenic cause most of their compounds to organized substance. The vegetal impressions presented 
4, 5, 6, etc" times as great in one compound as in anotber. assume tbe stere 5'3, etc. I by coal are produced as in shales or other mineral matters. 

Among these numbers the factor 2 predominates just as it In Liebig's Annalen for 1874, and more recently in the re- The cbief substances contained in the cells of plants under 
does in gases, where, for example, H, is first condensed to 1 port of the session of the Munich Academy of Sciences, De- tbe double influence of heat and pressure produce bodies hav­
volume and then combines witb 0 to form 2 volumes instead cember 1, 1877, Schroeder shows the applicability of his law ing a great analogy to coal. The pigments, the resins, and 
of 3, In the case of solids these condensations of'volume to five important groups: the fats of leaves, if submitted to heat and pressure, yield 
seem to depend on the forces that cause bodies to crystallize, 1. Silicon, quartz, sillimanite, disthene. Stere, 5'65, compounds which approximate to bitumens. The vegetable 
since an element belonging to two bodies that have the same 2. Aluminum, corundum, chrysoberyl, diospore, andalu- matter which gave rise to coal has undergone, first, the 
crystalline form (isomorpbous bodies) is usually condensed site, Stere, 5'14. peaty fermentation, the coal being then formed by a second· 
equally in both, In other words, the volumes of elements 3, Magnesium, periclase, spinelle, olivine,diopside,humite, ary transformation. 
common to a number of isomorpbous bodies are generally and garnets. Stere, 5'52. 4 , • I .. 
tbe same, The volume of potassium (K) found, as has been 4. Oxides and silicates of manganese. Stere, 5'52, I H. W, WILEY finds that one part of uranine in one mil-
explained, by dividing its molecular weight by its density, 5, Sulphides and arsenides of iron, cobalt, nickel, copper, lion parts of water is readily detected by means of the spec-
45'3; that of sodium (Na) is 23'9; difference. K - Na = 21'4. , zinc, and lead. troscope. 
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