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knowledge increased,and the more subjects are opened to one's 
view as he proceeds,he feels his ignorance,and is thus nerved 
for stronger efforts to gain the upper branches of the tree 
of knowledge. In the majority of schools, boys are taught 
geometry before they have chosen a profession, bec

.
ause it 

teachps them to reason logically, and expand s the mmd by 
causin<r them to upe their common sense; and in the same 
manne� algebra shows them how labor is saved and time 
gai ned by the use of symbols, and by preserving a method in 
all their work so that if they do not require a knowledge of 
these subjects

'
in after lifp, they will have improved the mind 

liO as to evpr benefit them. In preparing engineers for the 
BritIsh navy the plan' adopted is, to see that thay havp 
a thorough knowledge of geome1ry and algebra, and with 
this good groundwork to build on, they take tJigonometry, 
mechanics, and chemistry, hand i,n hand, as they advance tak· 
ing the highpr bNnches of mathematics, so that in the end, 
they have often as good a knowledge of all branches of me· 
chanics as those who rave stuoled at the universities. At tDe 
same time, they have a complete knowledge of practical en· 
gineering, which. together with the theoretical, makes them 
fully fit for thtir arduous duties at sea. J. H. RICKARD. 

91ifton Springs, N. Y. 
---------.�� .... �--------

Electro.Ma�netlsnl as a Motive Power. 

MESSRS EDITORS :-1 notice in the SCIENTIFIC AMERICAN 

of July 8th, under the head, "The Imp088ible in Constructive 
Science." a well written article from the Engineer, in which 
"Electro·magnetism as a motive power" seems to be very 
summarily disposed of. Believing that the ioeas spt forth 
in said article are calculahd to have a tendency to check the 
ardor of some who are endeavoring to produce a motive 
power safer and in all respects more de�irable than steam 
power. I propose, with due defprence, to offer a few remarks. 

Engineer 80YS that" we now know that nothing can be ex· 
pected lrom electro.magnetism as a motive po"," .. r," and th,t 

"all the power which an electro.magnetic engine can pro· 
duce is represente.! by the qxida'ion ot a given wehrht of 
zinc." But what electro·magnptic engme? Henry's, Page'8, 
Vergne's, \<VickersbaIll's, or Stpwart's? Because each of the,f' 
wiII give It diff�rent rpsult with a given curre ,t. Could the 
power of !'teaIll be definitely ascertained' by experimenting 
with the engines of Hero ot Alexandria, Blusco de Hal'ay, tbe 
Marqu',s of Worcester, Denis Papin, Captain Savery, Ot even 
of Newcomen? And yet the power of steam was as great 
1,000 years ago as lo.day . .  The arrangement of James Watt 
simply developed a greater percentage of th" power ot �team 
than those ot his predec�s80rs. Now it is highly l,roiJauie 
that the best electro.m· gnetic engines do not dev.,)op on" 
per cent of the electro-motIve force,. and are in fact mere 
whirligigs, like the reloplle, showing something of the veloc· 
ity whh bu t little of the force of the current. 

Engineer says it is tar more economical to burn coal to stor ... 
up power in water th�n to burn it to stOle up power in zinc. 
N ow the electro.wagne�ic force is derived from the oxidailOu 
of pure zinc. which is obtained from the ore by the combus· 
tion of coal . The dmy performed by the coal being simply 
to drive off (not store up) foreign matter. and not oxydize the 
zinc-a pound of pur�. zmc giving the maximum of' electro· 
motive force, the combu"tion of coal bf'ing at the miuimum 
(or rather, nothing). So that it IS easy, even for an unlettered 
man, to see that there is no connection or relation whatever 
between the power represented by the oxidatbn of a givpn 
weight of zinc and the coal necessary to produce the zinc 
from the ore. 

Engineer says" that the discovery of the conservation of 
energy dashed the hopes of the in ventor to the groun.:!. "Bur, 
why 80? What is the amount ot coal mCfs.ary to oxydize 
onp pound of ziDc? Zinc melts at 7730 Fah., and at a con· 
siduably higher temperature passes off slowly in the form 01 
vapor. More than one hundIed pounds of coal would be reo 
quired to oxydize one pound of zinc. equal to twenty·five 
horse.power per hour. But again, Miller, in his work on 
electricity and magnetism, btates that, .. from the exppri
ments ot Weber it may be calculated tbat if the whole of tl,e 
positive electricity required to decompose a grain of wah,r 
were accumulated upon a cloud 1,000 meters (3,281 f�t't) 
above the surface of the earth, the attractive force exuted 
between the cloud and the portion of the earth beneath it 
would be equal to 1,497 tuns." Now, to decompose one grain 
of water, 3 63 graiDl; of zinc are rt-quired, and the plectricity 
derived h-,·m a pound of zinc and situated as above would 
give an attractive force of 2,384,742 tuns! JOHN CI.ARK. 

.. .... 
Removing Shellac from Watchmakers' Lathes. 

MESSRS. EDITORS :-A s�e,d� mode ot dismlvin/l -hellac 
upon watc!,makers' lathes is ,eeded. The article t urned is 
takm off by the heat of " lamp, and some substanc .. , liquid 
or solid, which w"uld. with or without hpat, soften the shel. 
lac, so that it could be quick:y removed with the brush, 
would be a de8ideratum. Alcohol is used, but it is too slow. 

h. R�R 
[We know of no ready solvent of shellac tbat will not act 

chemically ul,on metals, excppt alcohol. Shellac dissolves 
easily in dilut .. muriatic and acetic acids. By the aid of heat 
it is also easily di8solved, by a solution of borax If dny of 
our corresp .. ndents know of anything better than alcohol, we 
shall be glad to hear from th�m.-EDs. 

----------.. � .• �---------
Mode of Dividing Glass. 

MESSRfl. EDITORS :-The following plan, to break a bottle 
or jar acroes its circumference, so as to form a battery cup or 
vessel for other 1 ulposes, may be of some sprvice to your 
readers. I have performed the operation successfully many 
timES Place the bott.le in a vessel of water, to the height 

J citutific !mtticau. 
where it is designed to break it; also fill the bottle to the 
same level. Now pour coal oil inside and out on the water; 
cnt a ring of paper, fitting the bottle. Saturate with alcohol 
or benzine, so thfl.t it touches the oil. Pour, also, some inside 
the bottle. Set on fire; the cold water prevents the glass 
from heating below itl! surfae-e, while the expansion caused 
by the heat will b reak the vessel on the water Ime. 

J. T. PEET. 
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prominpnt business men, lawyers, hotel keepers, p:>rk packers, 
and so forth. A writer in the Chicago TrilJun� makes this a 
subject of sport in a very humf)rous "take off," in which theae 
gentlemen are regardpd as professors, reading papers upon 
the subjects peculiar to tileir several occupations. We ex· 
tract the following, which show the satirical h umor of the 
article: 

"In looking over the list of the Chicago 8avan8, who can 
hplp being proud of the contributions they will make to the 
scipntific knowledge of the world at their first meeting, the 
record of which will undoubtedly appear in the daily press The common ldea in regard to physical strength is that it some"'Vhat after the following fashion: dt'pcnds solely upon the amount and quality of muscle. bone "The session of the American Scientific Association was and sinew. In the training of athletes for the performance one of peculiar interpst, from the large number of essays of physical feats the prominent features are the means for de· which were read. Professor Jprome Beecher read a paper 

velopment of the muscular tissue and the inuring of muscles on the relations between gas and dividends, showing that to severe work, so that the soreness which results from the the pIe. historic man never recAived any profits from its illum. pxtraordinary exercise of the body not thus inurpd, shall no inuting propertips and that Soloruon was quitp irregular in longer be a sequence of physical exertion. This is right so paying the gas bills of the Temple. 
for as it goes. Development of muscle, strenllth of bone, and " Professor Edward Ely then occupied the attention of the firm elastic sinews are '8SSell tial elements of strength as well association with a paper upon coats and neck.ties, ill ustrated as endurance, but they are by no means all. Were that the with diagrams, in which he proved conclusivply that the case, strength could be estimated by weight approximately. automicity of the torso of a coat (that is, a coat without a tail But the facts are that many small mm having no supprior or sleeves), was equivalent to one atom of an element in a training or no b�tter apparent health, have often been more coat with a tail, united to one or more atOll s of a second 
than a match for larger men. The strongest man with hand c'Hil ; and that the moral influence of the ftuctIations 
whom we were ever acqua.intPd, DtlVer wPlghed over one hun· of a neck.tie upon a well regulated mind could hardly be 
dred and fifty pounds. We might tell some large stories of the computpd. 
feats M this remarkable man, but the point which we wish "Dr. Clinton Briggs gave the algebraic formula, starting 
to make will be ilufficiently illustrated witbout any such on the basis of x. which keeps Merchants' Union stock at 
particulars. The peculiar feature wbich always forced itself 24. This view was also corroborated by un able paper read 
upon our attention when he was powerfully exerting him· by Profes,;or C. B. Farwell. Professor C. M. Cady nelivered 
self was his perfect placidity of countenance, and the want an oral argument proving that a Steck piano han been dug Of that turgid congested appearance of the face which often up underneath the· sktlleton f)f a mastodon in an alluvial foraccompanies such exhibitions. Furthpr the muscles not mlltion, and tbat the skeleton of an aborlgine wa� seated at 
specially employed never exhibitro rigidity, as is often seen it From the position of the petrified fingers on the keys, he 
in feats oj strength, but were soft as though he werp. reclining had di�covered a chord in the touching song' Let me kiss at his ease. Except he was doing some labor which causpd him for his mother,' thus proving the immense age of this 
much motion ot the muscles of the chpst, he never appeared balllld. to be " winded," as it is called. " Dr. George H. Dun lap, N. W. R R, read an essay on the 

We have often set ourself to the solution of the reason of comin� railroad from Chicag" to the moon. He stated that the different degrees of strpngth possessed by diffprent indio Professor Perry H. Smith would probably locate himself at viduals, or rather, we have attempted to get at the secret of thp moon terminuA, to see that its perturbations did not.affect strength which lips bllck of bone and muscle, and we have the stock, and he had no doubt, moreover, that as soon as no doubt it is the peculiar exercise of  the will: the concentra· they settled the uncertainty relative to the moon's s"mi. tion, so to speak, of the nervous energy upon one muscle or dia'neter the stock wCluld be at a premium. Telegraph sta. 
set of muscles, without the distribution of it to mUB.les not tions would be under the cf)ntrol of the man in the moon
concerned in the act to be accomplished. This was proved not Pmfessor Smith, but the other man-and t,he stockholders in the case alluded to by the fllct that in fpats which in· would be given a free annual ride to the octants in the orbit, 
volved the exercise of nearly all thp muscles, his power was corner lots in wh1ch were now for sale. not so perspicuous. In special feats, as for instance the rais· " A recess was then jlranted, and the association lunehcd 
ing and sustailli.ng it heavy weight at arms length, his great at the residencp of Professor Dr. Dyer. During the inf'irmal 
strength, and also the concentration of will to which we have conver�ation reference was made to the old slow coach days alluded "'a ... most conspicuou!;. This man's strength was un· when Chicago had but one 8avant-the late Colonel Graham
doubtedly to be attributed to his shortness of liwb in some and the famf)us Dyer story was revived. At a dinner partv 
degr"e as, with equal development of muscle increased Dr. Dyer sat. next to Colonel Graham. In response to a toast iength of bone is a disadvantage. Each bone in the animal the Colonel arose and after paying his respects to the com. 
Irame is a lever, and the mu,cles are so attached that the pany, said he had an important d iscovery to make known. 
motion they impart to the bones is multiplied through its He had labored upon it for years, and had now arrived at the 
transmission by them to weights or resistances. Too great conclusion. atter long scientific explorations and many anx. 
length of bone in proportion to amount of muscle is not con· ious niO' hts of studv that there was a tidal wave in Lake 
ducive t6 superior stren�th although it adds to fleetness. Michig:n of at least 

';ne third of an inch. Dr. Dyer, who was 
The diff erences in the structure of the bulldog and the grey· sitting next to the Colonel, sprang to his feet and exclaimed, 
hound are good iIlustrationsof this fact. in utter amazement, 'G)od God! Colonel, you don't 8ay so. 

The elements of phy"ical streugth may then be lltated to I always thought there was something the matter with that 
be in healthy subjects, development of muscle, strength cursed lake.' '' 
of bone and si'new, small relatIVe length of bone in pro· ._ .. portion to m uscle, and power to concentrate exclusively upon OXYHYDROGEN LIGHT.-The experiments commf:'nced last 
the muscles employed the nervous energy which· produces year on the Place de I'Hf)tel de Ville, in Paris, on the oxyhy
contraction. There is DO doubt that this power can be culti · drogen light, are about to be continued by order of the Em. 
VRLPd, like other powers by proper discipline; and it those porer, in the court of the T uileries. The magntlsia cylinders 
who are oblig"d to lih hel\vy weights or to make other great having been found to corrode and waste away too rapidly 
exerti:m at times, would bear this in mind, they would be en· for the purpose ot a continuous light, an arr,i\lery offi'ler, M. Car. 
abled to accomplish their labor with less exhaustion than is at on aftf'r eXIJerimp.nting with a variety of substance�, has 
pr!'seIit the case. Tbe view herp takenof the concentration of 

I ad�pted zircon, a suhstance which Berzelius pointed out as in.  
will seems to be sURtained by the opinions 01  the eminent chem· fu�ible, and gi viug forth a very brilliant light under th e 
ist and physiologist, Liebig,who states that it is just as imp"s I blowpipe. It is said that M. Caron has had a cylinder 0 f 
sible by the combustion of a piece of dried muscle to calculate this substaDce in use with t he oxyhydrogen ligh� for a month 
i·s efficiency in the living body (the assumption of some phy. Without the slightt:st trace of volatilization .. The luminous 
sicists), as it  is by the combustion ora dried bee to estimate power of zircon, under the oxyhydrogen jet, is about one·fifth 
the work whi1!h it accomplishes in its flight of many hours, more thau th\t of magnesia. The zircon employed is an 
carrying the 'Veight of its own body several miles. 

. oxide of zirconium; it is found princi pally near Miask, at 
The muscle in a living- tJody acts like the apparatus m a the foot of the Ural Mount.ains. M. Caron eCf)nomizes the 

watch. which gradually "xpends the power stored up in it; a I zircon by mounting a point of it on a smaIl "tick of  magnesia 
freshly severed frog's leg Ie presents an apparatus of this kind or fire.clay, the zircon bl'ing ml,l.de to adhere by compression 
",ith an escapement,  whilp the newly removed heart of the and afterwards baking.-Journal of Society of Art8. 
fame animal corresponds to one without any escapement; the .� ... _--_--_ 
frog's heart beating for hours toge1ther jupt as in the living MILK.-The milk supply of this city comes chiefly over the body, while the frog's leg moves as soon as on irritant sets it 

Erie and Harlem Railroads. The Erie, however, brings the 
for a moment free f�O� the .escapemen�, and if small wpi�hts largest quantity. The milk train on this road runs out as are hung on them, It IS pOSSIble lo obtam work from a paIr of I r as Portersville a distance of seventy.six miles from the 
severed frog's le�s; that is, th� wP

.
il!'hts "'.ilI again and aglll� 

� c�:v, and gathers
' 

up on each trip at the various stations 
be alt .. rnately raIsed to a «ertam hlgot, WIthout blood or th, 

I about 3,800 ten gallon cans, the transportation of which 
supply of any kmd of nutrimAnt. yields a revenue to the road of m,arly $2.000 per day, and is 

It woul� spem from these st�tements that th.e m
.
uscl�s �re probably the most profitable of all the fifty odd trains which 

ta be conSIdered mer�ly '\s vehIcles of a force whICh IS 1m· daily pa8S over the eastern division of the Erie. 
parted to them .. TIllS forcp-the nervous energy, whatever I The milk train arrivP8 at Jersey City a little past midnight, 
that may �,e--:-must?f course. bpcome soo�pr ex�au.sted, and and lrQm that hour until morning a string of milk cans are 
als I lose m ImmedIate effiCIency by. b.mg dlstnbuted

. 
to engaged in cdrting the ItIHk away for distribution to the 

muscles not required for the performance of any speCl fic families in the city. The conductor a8sured us that the milk 
work. was delivered to the train perfectly pure, and if reduced at 

---.----•• �.. all by water it must be done by the milkmen after its de· 
The ()hicago Savans. livery to them. Thus, while the denizpns of the city are 

The American Aseociation'for the Advancement of Science, ! snoring in bed, the ag�ncies employed in supp�ying their 
Opt of g ratitude for the hospitality shown them by tht citi- wants are gomg on with �easeless energy, reachmg to the 
zens of Chicago, admitted to membership some two hundred furthest bounds of the contment. 
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