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what ought to be or seems to be the case. limit to the height the atmosphere reaches don and, operation, .01, trolley lines. "The 
We are very certain that stones and iron in unless there is a limit to its rarity? I ask Electrical· Rai'lway· 'Pocket 'Book," by the same 
the sunshine become hotter than the surround- this question, not to dispute other assumptions, author, pI'ice .'$5; 'is' valuable. 
Ing air during the day !tnd colder during the but to grasp the Idea that would enable one (8411):: 'A.: D.: aElll:.s: .. , Is the :voltage of night, and that this fact explains the de- to figure a limited height of the atmosphere. . 
posit of dew upon such articles. We also A. The older estimate of the height of the cirCUIts' 'cut 'down when, a rheostat is used, 

HINTS TO CORRESPONDENTS. think that if the air were 98 deg. and a bar atmosphere was based upon the law of ex- I 
and Is. I� cut, down when , a I�mp is use�? 

N&mes and Address must accompany all letters o r of Iron In the air were 98 deg. the hand in pansion of gases as the pressure Is diminished. am burnmg' a '105·-volt lamp 'm' series WIth a 
no attention will be paid thereto. This is fol' the same position would not be 98 deg., since 'rhls law is that a gas expands In the same w�ter rheostat on a 210-volt alternating clr

Refe';;!�:;��mf��':,ra�ti��!.rg� E:���;i���Uld give the hand Is cooled by the evaporation of per- ratio as the pressure Is diminished. If the CUIt. Does rhe�stat ·cut down the voltage to 
date of paper and page or number of question. spiration, which would be rapid at that high pressure is halved the volume Is doubled ' 105, or does It sImply cut down the amperage? 

Inquiries not answered in reasonable time should be temperature. For that reason the iron 'would If reduced to one-third, the volume become� A. The voltage of a circuit is not affected by 
::eat:gJw���rer����:n��t w11�it��!"��e��� !��� feel hot to the hand. An article cannot feel three times as great, etc., for any pressure. a rheostat. From one pol: of the circuit to 
though we endeavor to reply to all either by hot to a hand which is at the same temper- In addition to this the effect of temperature the other In the case you CIte Is 210 volts. .If 
lette r or in this department, each must take ature. It would certainly be very rarely the I t you had two 105-volt' lamps across that clr-his turn. upon the air to contract t and preven a cuit half the drop wouid be taken by one lamp Buyers wishing to purchase any article not advel'- case that a thermometer laid upon the open portion of the expansion must also. be allowed and the other .half by. the other lamp. Your tised in our columns will be furnished with skin exposed to the air would Indicate 98 f Th t t f th f II addresses of houses manufacturing or carrying or. e empera ure 0 e aIr a s one rheostat simply takes the place of one lamp. 

speJ�l wri�ien Information on matters of personal 
deg. Controversy upon such a matter ought degree for every 300 feet of ascent above sea and in the rheostat there is done exactly the uot to be possible. The demand should be IQvel. Allowing for both these laws, we have same electrical work which would be dorie �;';\��';,tt��':n,f��::fi���terest cannot be expected immediate: "To the experiment. Test the the result that if the ba�ome�er st�nds at in the lamp if It were put In .place of the scie��:cat��
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sc��{:r���hto may be temperatures and find what they are." 30 Inches at the sea level, It WIll IndIcate 29 rheostat. The· current 'which flows through Books referred to promptly supplied on receipt of (8404) C. U. M. writes: A claims Inches at an altitude of 910 feet above the the rheostat heats water to 'a certain degree 
Minfr�c8e. sent for examination should be distillCtly that a rain gage, or pluvlometer, of small sea level, and 28· inches at 1,850 feet. At The same current· would heat a lamp so that 

marked or labeled. diame,ter, say, from 4 inches to 6 Inches, 16,000 feet the barometer would stand at 16 It would: shine. If your lamp takes a haif 
which stands perpendicular, will under all Inches, at 30 miles it would read five-thou- ampere, you pay for 'a half ampere at 110 

(8403) A. A. D. writes: In the past circumstances show the actual rainfall, while sandths of an Inch, and at 45 to 50 miles volts. ' You ·get . light for a' haJf ampere at 
summer It has often been unpleasant to handle B maintains that the gage wlll show the actua: the reading would be .too small �o be made. 105 voits' and �aste In the water one-haIf 
Iron exposed to sun rays with bare hands. rainfall only while the latter descends per- 'rhe ·mercury in the cI�te:: and m

l 
th� tu� ampere at' 105 · volts. Without the rheostat 

It is not easy to convince men who handle pendicularly or nearly so, but that when it would apparently be a e same eve . . you could, not put a single lamp on the clr
such burning bars of iron that such iron Is descends at an Inclination It will show less, that altitude the air has become so very thm cult. Alone' It would get a -Whole ampere 
not hotter than the air they breathe. Many and that the greater the Inclination the as to be incapable of producing pressure sulfi- and that wouid burn,the lamp out Immediately: 

clent to be measured by a barometer. Hut . ' . .  
well-informed engineers stoutly hom that iron greater the difference between the actual fall h t th . The rheostat adjusts the resistance of a Clr-
does absorb heat from sun rays, and does be- and that shown by the gage. Which is right? that is not the same as saying t a ere;� cult to.: the, :work' to be done and enables one 
come hotter than the air. To deny this is to A. The object of the rain gage is to collect 

I 
no air above that leve.!. M:teor� are sm� to change the'current'as desired. 

rule the sense of touch out of court as a the rain which would fall upon a certain area bodies which are movmg t
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s (8412):iI"V asks' ,Can I obtain a . . f h S . 

I 
exactly the same manner as e ear move . . .  

WItness. Perhaps the edItor 0 t e CIENTIFIC I of the earth. This it does WIthout reference . h S f th encounter steady: 'current o'{ ,about 100 volt's , from 15 AMERICAN can turn his searchlight upon this I to the angle of Inclination of the descending around t : S
h
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th rth's th th In t elr Ig an en er e ea Grove cells' by passing the current through an 
matter, and perhaps many of his readers will drops. The same amount of water is collected e ear 

A th h th gh the at t h ey rus rou induction · coil? 'If not, please 'advise me as 
disagree with his conclusions. If iron ex- as would fall upon a sheet of white paper or a mosp ere. s

f ' tl I t th 'r
-

h th ert rIC on aga ns e al to 'how' to get a' current of, about 100 volts 
posed to sun rays rises in temperature above of soil of the size of the opening of the rain mosp ere 'eY

I 
ex

f· d d suit ' 
I b h just as a tra n 0 cars oes, an as a re as steady or continuous as possible without 

:�:;�;:d�:�. 
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I: �:.� that heat radIates fro� all objects at hIgher one square foot, and that each squa�e foot 
tile are heated and fall hot to the surface of known way. The Induction coil gives either an 

temperature to all objects at lower temper- of the surface of the earth upon WhICh the y 
M f th h b II t d alternating current or a pulsatory' unldlrec

ature until all are at one dead level of tem- rain falls were provided with Its rain gage, the earth'
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t' . . . . Some of t em ave een oun w 1 e s 1 0 tional current' according ' to· circumstances. '1'0 
perature. In thIS view iron in sunlight is the entire shower would be collected m the from their rush through the air. If a meteor obtain a 100-volt continuous current. with a 
not warmer than the surrounding air, and gages. ,Each gage would catch the water 

happens to be observed by two persons at Grove · battery ",'ill require' 'from 50, to 60 
Iron In water or In snow Is not warmer or 'which otherwise would fal? �pon. a square 

a distance from each other and its angle cells connected In serles. ThIs will be as 
colder than the surrounding water or snow. foot, no matter what the mc�matIon of the above the horizon noted a triangle can be steady .as tha( of apynarrio. 
Yet it is not easy to flatly contradict one's falling drops. If � Is right thIS ought not to drawn which shall have the meteor at one senses. If Iron in the sunshine on a hot day be true . when the rain falls Obliquely.. But eorner and the observers at the other two 

(8413) . C. H., A. as�s: Will you please 
Is not hotter than the air, our senses decided- the entIre rainfall must be caught m the corners. If the distance between the observers explain how, If I' know the power of· !!ach lens. 
Iy deceive us. When this question was stated gages, and hence each gage must catch wh�t 

is known In miles, the other two sides of the I can find the combined, PQwer of two or, more, 
to Dr. IL W. Wiley, Chief Chemist of the falls upon Its square foot, even when the ram trian Ie can be found also In miles; that Is, as In a microscope or telescope? Should not 
U. �. Department of Agriculture, he at once i falls obliquely. h

g 
I ht of the meteor can be measured. In one rule apply to either miCroscope, or �.�le-

replIed, "Place a wooden rod, a glass rod, an the e g scope if there Is no difference other than .'the 
. b b I j' ht h t (8405) A K S asks: Please give me this way it Is learned that meteors take fire high-power objective I.n one and th e ,verY \n":" ll'on ar, a copper ar n sun Ig on a 0 • • • 

t h r than 100 miles above the sur- ' ., ,"",' 
day. They soon acquire the same temperature, simple definitions in Notes and Queries of the a muc �o e 

th d f th 'r power in the other? ' A. In 'obtaining 0t� 
yet the wooden rod and the glass rod seem following: A volt, ampere, watt, induction. face of t e ear , an , 0 course, e aI magnifying power' of' 'a' m1cro'SCope, the fact 
to touch, not warmer tha n the air, becau� A. 'rhese terms have been defined repeatedly extends . a considerable distance above th�t is used 'that the. limit of· distinct vision ,by 
they are not good conduc tors of heat. The In our columns. The volt Is the unit of elec- point, smce the . meteor ha� gone through a�r the eye is normally 'ten 'Inches;· 'The IInt'ar 
Iron bar may be too hot to hold in the hand. trlcal pre·ssure, the cause of the flow of an elec- enough to heat It a�d s�t It on fire be�ore ,t magnifying power of the o1)jective apd of the 
The copper bar may seem still hotter, it may trlc current. About one and one-tenth volts became visible.. It IS dIfficult to conceIve of eyepiece is found by dividing ten Inches by the 
burn the hand, because It condUcts heat is the pressure of a Daniell's or gravity cell anything so thm as the air �ust be at these focal length :of the lens,' Thus a half-Inch ob
rapidly. In a very cold day the wooden rod at Its best. The ampere Is the unit of cur- great heil?hts, but we are .compelled .by the jectlve'magnlfies a line 20 times. The lens Is 
and the glass rod seem not colder than the rent, strength, and Is such a current as would reasons gIven above t� belIeve that It does said .to· magnlfy ·20 diameters. A 2-lnch eye
air. The iron bar �ay freeze to wet finger�. be given when the pressure Is one yolt and the �o
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The copper bar may seem yet colder, for It resistance Is one ohm. The watt is the unit of mI es a ove
r t H much magnifying 'power . of the' two' lenses combined 

I t I I th I en h the estimate, but 0 measure men . ow I th d t f th . t If I rapidly conducts heat from the hand, yet e ec r ca power, e power g v w en 
I tends Is a matter of estimate. s e pro uc 0 elr. separa e magn y ng 

on the hottest day and on the coldest day pressure Is one volt Imd the current Is one farther t ex 
t' . d H there be powers. In the case above this would be 2').,by 

all are at the same temperature." A bar of ampere. It Is 1-746 of a horse power, or The other ques IOn raIse , ow can 5, or lOO d,iametllrs. T,he . magnifying poWl'r 
746 watts will do the same work as a horse a limit to the atmosphere unless there be f t I I th tl t f d b d' 'dl . Iron exposed to sun heat on a hot day does a limit to Its rarity? may be answered that 0 a e escope s e quo en oun y IVI ng 

&how a higher temperature than a ther- power. IndUction is the effect of an electric 
there is a limit to its rarity. Matter is not the focal length of the object glass by that of 

mometer not far away. This Is partly, per- current upon a wire In Its neighborhood, set-
Infinitely divisible, though space may be. The the eyepiece. An object· glass whose foclli 

?aps, accoun�ed for by the black color of ting up a current in the wire. There are 
limit to the rarity of the air is ultimately length is 6 feet, or· 72 Inches, with an eye

Iron, for whIte reflects and black does not numerous kinds of induction, however. 
reached when the attraction of the earth, piece of 2 Inches focal 'length will magnify an 

reflect. heat rays. But this does not explain (8406) G. C. L. asks: Can you tell which we call gravitation, is unable to hold 
object 36 diameters. The sup'erficlal magnlftcA.-

why It Is that when the temperature of the tion will In both Instruments be found by . me If the quadrants of paper on a Toepler- the molecules of oxygen and nitrogen upon aIr Is say 98 deg. F. and the temperature of 
Holtz electrical machine ought to be Insulated the earth. The energy of these molecules squaring the linear magnification. 

the b�r o,f Iron Is also 98 deg., and the tem-
from the tinfoil disks which they cover? A. keeps them in constant motion. They collide (8414) W. O. B. asks: Will you kindly 

perature of the human ha�d Is also 98 deg., 
The paper sectors should be In contact with with one another and bound away without Inform me If winding should be changed In 

heat �ho�ld rush fro� the Iron In,to the hand, 
the tinfoil, not Insulated from It, on a Holtz ceasing their motions. As we go above the motor described 'In' SUPPLEMENT No. 641 to 

carrymg. the s�nsatlOn of scaldIng, bu.,nlng machine. earth the distance between the molecules of run on 1 10-volt circuit, .or would It be ad-
heat.

. 
If the Iron has . but 98 deg. temper- the gases becomes greater through which they visable' to use resistance coil? A. A, rheostat 

ature It must, In conveY I�g heat to the hand, (8407) J _  C. P_ asks: To settle a dis- must move before they strike another mole- may be used or the 'winding. may be changed, also at 98 deg., reduce ItS own temp�rature pute kindly state In the Notes and Queries I At the greatest heights the molecules using No. 28 B. & S. on field and No_ 30 on 
below 98 deg. It may be that the aIr, and �u e

'h I f th . column of your valuable paper if the Idea that m t e outer ayer may move away rom e armature. 
all objects exposed to sunshine on a hot day, II h I ff d t I b 'Id' b l t ·t · · to are at the same temperature but it Is not easy 

g tn ng rods a or pro ect on to UI mgs earth and e ost 0 1 ,  passIng away m , Is not. rapidly becoming obsolete. A. On the what we erroneously call ernpty space. From to convln:e one who . h�ndles Iron on a .hot contrary, lightning rods are regarded as a such considerations it Is thought that, the INDEX OF INVENTIONS 
?ay that It Is a fact, If I� Is a fact, that Iron great llrotectlon to buildings. heavier gases of the air are more abundant IS not hot�er �han the aIr. . A. It Is a very near the surface of the earth and the lighter 
difficult thmg mdeed to convmce �eople t�at (8408) J_H _ asks: 1. A few months ones extend higher above the earth. It may 

For· which Letters Patent of the 
the sense of touch Is a very unrelIable gUIde ago I noticed, that whenever I touched metal b th t th h b gases in the In reference to heat and cold or relative even e !l . ere ave een 
temperature. An experiment which will 

an electric · spark with a crack passed off atmosphere WhICh have now entirely . escaI?ed un- my finger to' the metal, and In about ten f It A d th rocesses may be stIll gomg settle one's faith In his feelings may be per- minutes I could repeat the same again. For 
rom . n e p " kn 

United States were Issued 
for the Week Ending 

October 15. 1901, 
formed as follows: Take three dishes. Put on. We have not reached the hmlt of owl-

three or ·  four successive days this occurred. edge even In regard to so common and free AND E A C H B EAR I NOT HAT 0 A T E. Never. before or . since had I noticed same. a thing as the air we breathe. Into one Ice cold water, Into another hot 
water as hot as can be borne by the hand, and 
into the third a mixture of these two, so that 
It may have an Intermediate temperature. 
This dish should be set between the other 

During that 'time I was occupied 'With the (8410) J. M. C. asks: 1 .. What do 
I 
lSee note at end of list about copies of these patents.] 

same business as before and after. What . 
caused· the electric sparks? A. The spark you consider the best compound for pouring Abrading disks, m�chine for making, Gard-
was caused, by the condition of the air. In on wires of a newly-wound armature to act . ner & Cadman .... : ...... : ... , ...... ,'. 684,568 

two. Put one hand Into the Ice water and dr cold weather It Is very easy to obtain as an insulator? A. Shellac. 2. How may ACId storage tank, J. Vollmer,.,., . ... , .... 684,655 
�h th I t th h t t till h h d Y 

I 110 It t 500 It . Adding machine, A, K. Ersland ........... 684,682 
• e 0 er n 0 e 0 wa er eac an a spark by, simply rubbing the shoes on the run a -vo mo or on a -vo CI�- A!r brake hose splicer, D:, .C'. Carr ...... , .... 684,495 
is well accustomed to the temperature of the carpet as we 

.

. 

walk and then presenting the 

I 
cult? A. If the motor Is a small one, It A!r brake system, P. Wbltmg ...... .. _ .. .. 684,735 

t 1 h· h It I Th I kl t f b 'th I t nce de of lamps ' All' compressor valve, W. H. Caster .. ...... 684,565 wa er n w IC s. en qu c y rans er finger to some object. The gas can be lighted can e run WI a res s a rna , Air heating and· agitating apparatus, E. F. 
both hands to the middle dish, the water in In this· way. 2. How Is the electric current if more current than a lamp bank will fur- Porter .. ..... , ....................... 684,458 
which will feel hot to the cold and cold to the generated In the air? It cannot be through nish Is required, you will have to re,,:,ind the ±�r�.f." ESee M��!ri:����· ............ .. .... 684,707 
hot hand. A second experiment will convince the rotation of the earth, as the atmosphere motor. 3. How may I ring electrIC bells Animal· trap, J. P.· Martyn ............. .. 684,518 
one that articles of the same temperature do moves with earth, and between atmosphere (run on battery) from a 5�0�volt circuit 'I AutO:J�'I�.��!:���:.��� .. s:::���� .. ����, .. ?: 684,7M not feel equally hot. Take a silver half dollar, and th.e ·empty space· there can be no friction Have ·you SUPPLEMENT co�tamI�g s,"ch a Autom?blle 'vehicle, :G . .  D. Leechman ....... 684,516 
a copper washer, an lron washer and a piece to produce It. A. We do not know. ?Iagram? A. Put the b�l� m serIes WIth five :t;��, J��hrc'�,,&,lQ�±i;;,�;,,;,:::::::::::::: �::�� of wood, all of the same size and shape as mcandescent lamps reqUIrmg 100 volts each. Baby walker mid' .table; ·N. Renner ........ 684,589 
near as may be. Place these in an oven till (8409) H. B. writes: I notice in your The bell will probably get voltage enough Badge, G .. ' B,': A<l,anj.s ..... ,., .... , : ........... 684,491 
they have had time to acquire the temperature issue of SCIENTIFIC AMERICAN for September through the lamps. 4. How should I regulate Bag fastener, lI, W. Howe ............ _. - 684,573 

Barrel, .B. O. Dorn{ ......... � ........... 684,605 
of the oven. Then reach one hand into the 7 an article on · the depth of the atmosphere the pressure of a trolley pole against the Bath apparatus; 'vapor; 'p:. 0'.· Garrett. ..... 684,753 
oven and test the several pieces one after surrounding the earth, which Is variously trolley wire? I mean by this how may 1 Battery. plate holder, elect ric storage, C. 8. 
another. The silver will feel hottest, next estimated from 40 to 216 miles. I can under- know when the pressure is too great or not Batt�r�Ufp'f:t�� 'sto·r;.·g�:c.'·s'.'Kauf����:::: 
will come the copper, then the iron and last stand how the depth of atmosphere could be enough? A. The pressure Is regulated by a Bearing,. ·roll�r, 'or· F ... , Foster ............ . 
the wood, which may not feel hot at all, unless estimated by its weight per cubic foot; but as spring.' 5. Where should the trolley wire BedG���ril�afti��::���,.::v.o.�en:.:v.l�::_�._,.�: 
the oven Is very hot Indeed. A silver spoon there is no Umlt (apparently) to Its elasticity, be on a curve-In the center of the track, Bedstel\d brace, G. E. Smitb ......... ,., .. _ .. 
from a cup of tea may burn the mouth when and as every foot ascension makes the same near the outside rail or near the Inside? A. �f�;'Cl��l'6. s�EJ',?;,ti�:.?:. �' .. �.o.,;::::::::: 
the tea which it contains will not. Such atmosphere· rarer and necessarily occupy a The wire Is as nearly as may be over the .Blind fastener, J. Davies ................ . 

684,643 
684,642 
684,422 

684,569 
684,556 
684,760 
684,469 
684,491 
684,694 experiments ought to c","vlnce any one that 

the testimony of a reliable thermometer should 
be taken as final Instead of speculations about 

greater space, and as far as we know from center of the track. The book upon "Electric ������gVi�:�hi,;'dicJorKf��n:�b���i;';':' j: 'j>: 
practice Its' denslty decreases at a given ratio Railways, " by Dawson, price $12.50, gives Holland _ ..... ,....... . ............. 684,421) 
as the height increases, how can there be a full details upon most points in the construc- (Continued on page 270) 
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