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Tl4'elpfJ tn a r;j('am built-'ll', would the lightllillg' ('1111<.11 to thai of the respective size of wire'! 1 last iraCf'B of moisture and othf'r impllrities. 
paSl:'illg ih,'ollgll that grounu affe�t the sleam Is the abuve common rule only correct for rnWl'C will be nothing remaining but pure 
boiler'! A. 'rbe question you propose concerning static electricity and not for currents'! Why': oxygen, nitrugen, and argon. 2. \Vhat is the 
a lightning arrester connected to a steam boiler A. Electric tube wires are more expensive than difference between static and dynamic elec­
as a ground, may be answered by saying that solid wire. Ribbon wire is not suitable or eas- tricity t A says that they are the same, and 
the lightning would pass through the steam ily manageable in the wiring of electric plants. B says that they are different. A claims that 
boiler to the earth. We do not see that the 'J'his form of wire is the same for static and I if the secondary of an induction coil gives 
metal of the steam boiler could have any elec- electric currents. 

I 
static eledricity, that they are the same. He 

HINTS TO CORRESPO�DENTS. trkDI ell'ect '.lPOll the lightning. 'rhe case is (9427) E. J. B. says: Please inform asks the question: "Can a Wimshurst ma-

Names and Address must accompany all letters or perfectly parullel to that of i ron Sbill� at me through the columns of your valuable 
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110 attention will be paid tb{T(>tO. This is for sea. 'They are frequently struck, and the hght- paper concerning "The' "'hite Horse of the I
,
f ,It can, he says, stat,Ic 
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and dynamIc elec­

our iu formation and not for publication, ning passes off from the hull Into the water 
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Chalk '-':liffs of England" and oolige a diligent tnclty are the same, but If It cannot, then an 
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1��� without damaging the hull. but unsuccessful searcher. A. T'he "\Vhite Horse induction coil does not give static electricity, 

Inquiries not answered in reasonable time should be (9424) J. K. asks: Will you please of the Chalk Cliffs of I';ngland" is an image of as a transformer is nothing but an induction 
t d d t '11 b . . d ih l coiL" A. Static electricity is- electricity in ��:e

a �n�w���r�srq��r�n
n�t

'� IHt�:r
r:;�p��,��, �:lld, tGll me if a lightning rod placed on a pole II a horse which may be seen near Ashdown in the condition of a charge upon a body. Th8 

though we end Pavor to reply to all either by few feet from a barn will insure the safety o[ Berkshire, on the cliff which rises above the word static means without motion. The charge l;;;te{
ur

� in this departmeut, eaeh must inl'" the barn. In other words, if lightning is in a valley. The legend ascribes it to Alfred the is at rest, but under tension, ready to move. 
]luyers wishing to purchase aIlY article not adver· straight COllJ'se for a building will a pole and Great, who overcame the Danes in the valley Dynamic electricity is electricity in motion in 

Used in our columns will be ,furnished with rod placed in said position attract the light- below, and had the horse cut in memory of the condition of an electric current. The dis­tg2r��:�
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Special Written Information on matters o f personal: standing above a building but attached to a em em 0 the axons. uIS Image IS re� 
t b h' h th d't" d d 

rather than gem'ral interest cannot he expected I [JOle several feet from the building will make quently alluded to in the opening pages of llippa�a us y w IC
, 

e con l.lOn 1S pr.o uce . 
A WlmshUl'st machme when m operatIOn but without remuneration. it less likely that the building will be struck ""r'om Brown at Rugby," not producing a spark is in a static condition; SCie��c a�'i'�:i���c�UP�I:i�eenli:' �����r��

c
1� may be lJy lightning. It does not act in the manner (9428) J. N. H. says: 1. Of what is when a spark is passing the discharge is a 

1300ks referred to promptly supplied on receipt of you describe, by drawing a discharge which is sewer gas composed? A. Sewer gas is com- current and is dynamic. It is of enormously 
price. aimed at the lJuilding and is coming through pOSed of the gases of fermentation and foul high potential and low amperage, and is mo-Min��l:k:Jn�r f��

b
:t:��ination should be distinctly the air from its source and away from the odors which are conveyed in the moisture- mentary in duration. It will not light a lamp, 

building. A flash of lightning takes place in saturated air, all holding the germs of disease because of these conditions. An incandescent 
I some such way as this: A cloud comes over' 1 that are constantly poured into the sewers. lamp, 1G candle power, requires considerable 

(9420) L H. C. asks: 1. What power! a place. The eloud is charged with electri- See SCIENTU'IC AMEHICAN SUI'PLEIVIENT N o .  current at a low voltage and continuing for 
would be required to operate a fan 7 feet! city. 't'his attracts electricity of the opposite 1037 on "Analysis of Sewage Water," and No. a time to bring it to the temperature of in­
diameter of the best design to carry air into kind from the earth and into the highest olJ' 418 on the "Dangers of Sewer Gas," ten cents candescence. Nor will an induction coil light 
a cylinder the same diam'eter at the speed of jeds of the earth under the cloud. These each, mailed. 2. Why will plumber's wiping 

I 
such a lamp, and for the same reasons. An in­

G,OOO feet per minute: A. A 7-foot fan cannot charges of electricity in the cloud and the solder remain in a molten state longer than I duction coil arranged to transform a current 
be practically d1'iven to a greater speed than earth react upon each other until they pull pure pig lead '! The former is composed of I at the proper voltage and amperage will light 
[,00 revolutions per minute, at which speed it strongly' enough upon each other to rupture forty parts tin to sixty parts lead and there- a lamp, but is not then in a static condition. 
should deliver 1 GO 000 cubic feet of air per the air between them and then the flash which fore melts at considerably lower temperature. It is sending current, which is dynamic. When 
minute wilh a vel;city through a 7-foot tube, signals their coming together is seen. If the A. Pluuber's solder is fluid at a greatly less a dynamo is running but no current is being 
without back pressure of 4 �10 feet per min- most intense part of the charge on the earth temperature than lead and the heat lost is in drawn from it, the potential is there as a 
ute. To run the a!Jov� fan 'at WO revolutions is in the building, the flash will go to the proportion to the fluid temperatures. Hot static charge, and the machine would charge 
per minute will require 3G horse-power. 2. building; if it is in the lightning rod the bodies cool faster than cooler ones. a condenser. The circuit is then in a static 
What pressure would be exerted upon a cir- f'ash goes to the rod. Now the chance is that condition. Turn on lamps or a motor and cur-

" t b' '11 b t "' "1 h d (9429) J. W. V. asks: A very long and 
cular surface 7 feet in diameter by a wind the ilighes 0 Jects W1 e mos u1gu Y c arge rent flows. The machine has become dynamic. 
blowing 70 miles per hour-! A. The pressure by the action of the cloud, and thus be the narrow strip of country near here has lately It is a dynamo now, as its name implies; it is 
of wind on a flat sul'face at 70 miles per hour points to be struck. No power can divert the been swept almost bare by a "cyclone" or tor- sending current through its circuit. .A's argu­
is 2G pounds per square foot, or 1,000 pounds discharge when once it starts for its destina-

I 
nado. Not only were the few houses in its ments are sometimes right and sometimes 

on a circular surface 7 feet in diameter. lion, which is the most intense p lace charged path demolished, but large trees in compara- wrong. He does not seem to keep in mind the 
by the opposite kind of electricity to that of tively deep and narrow valleys were uprooted, meaning of the terms he is using. 3. We (9421) F. G. B. writes: 
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the cloud. It goes to that point and to no parts of barb wire fences taken out of the have an alternating current here for lighting, or two ago, in your column other. Nor are we to think that the flash ground and the wire inextricably tangled, and, 
correspondents, there was given a solution always starts from the cloud and falls to the it is said, even rocks weighing several hun- of 220 volts. I can short-circuit this through 
of the problem of obtaining the number of feet, earth. It as likely starts from the earth as dred pounds and lying flat on the ground were an ordinary quart fruit jar, filled with water, 
board measure, in a telegraph pole. Please from the cloud, and starts from both at the moved considerable distances. Can you give and with two lead plates, about one inch wide 
give me the date of paper. A. To obtain the same instant. It sometimes flies back and me a brief explanation, in your paper, of how ?y fiv� long,. in it. Can I get � spark with. an 
contents of a telegraph pole in board measure, forth many times from cloud to earth and such results are accomplished'l Is there any lllductlOn COl I as long, USlllg th1S cUlTe�t wlth­
add together the squares of the diameters of from earth to cloud before the surging action foundation for the current belief that a "vacu- I out a conde�ser, as I can USlllg lJattenes w1th 
each end in feet or decimals of a foot and dies out. Hods protect by furnishing an urn" exists in the center of the whirlwind, a condenser .. A. When :'OU put

. 
the poles of 

th d t f th d· t f h d M I ' th h' h . t . d '  h d t t' ./ the alternatlllg current mto a Jar of water e pro uc 0 e lame er 0 eac en , u - easier path for the discharge SInce ey are w IC aSSlS s In Olng so muc es ruc lOn , as described you have a water rheostat, which tiply this sum by 0.78G4 and the product by metaL Much may be learned upon this topic I cannot see how a vacuum anything like com· can be used to control the llmount of current the length of the pole in feet and divide the from Thompson's "Electricity and Magnetism," plete or sudden enough to cause the air con· which shall flow for any purpose. It' .t last product by 3 for the cubic feet. For the tained in houses to burst the walls outward IS qUl e price $1.50 lJy maiL commonly in use for this purpose. You can in board measure multiply the cubic feet by 10 (9425) J. J. A. asks: Please answer I by its expansion, as is said to be the case, this way run an induction coil for any desired to allow for scarfs and waste. the following: Is it possible to recharge a
' could he formed. A. The tornado is a violent, length of spark. Such coi I .ooes not require a 

(9422) J. M. S. writes: There is some dry cell'! If so, let me know the proper way. :b��rl!��oc���r��e�S��� I�o:n�:��g �it!a�O�:i�e�� condenser. 4. How many amperes can No. 
device on the market for cooling water, etc., A. A dry cell can be recharged in the same a few rods wide. It is believed that the up- 20 B. & S. magnet wire carry without becom­
without the ice coming in contact with the way as a storage cell is recharged, by sending rush of air in the center of the storm some- ing perceptibly heated '! A. At an allowance 
water. There is a container that you put the a current through it in the opposite direction times reduces the pressure of the air by as of 4 00 circular mils per ampere, No. 20 B. & S. 

freezing matter in and set it right into the to that in which the c urrent comes from the ,. wire of copper can safely carry 2'h amperes. 
't h I h t . h t I I I  h . . f . h' C t much as a fourth of the normal pressure. 'thIS Th' '11 . ·t t t f b PI c er or vesse or w a ever you WIS 0 coo, ce w en It IS urnls Ing current. onnec

. reduction would be 533 pounds per square foot. IS WI raIse I s empera ure 0 course a ove 
We saw an item concerning this in the SCUJN- the positive pole of the charging cur:ent to I This amount of pressure is sufficient to move that of the air. Any current will raise the 
TIFIC AIVIEmCAN about a year ago, but we were the carbon of the dry cell and the negatIve pole stones and almost any other objects with temperature of a wire. No carrying capacity 
not interested then very much. Will you be of the current to the zinc of the dry ce IL We great violence. Such a diminution of pressure is given for wires under No. 18, since the Fire 
kind enough to advise us what you know about have published a good mode of doing this in Underwriters do not allow them to be used in 
it� and greatly oblige '2 A. 'l""he material used our SCIENTIFIC A)"IERICAN SUPPLEMENT No. will burst a house outward, as is often done, lighting and power circuits, and carrying 
for cooling is nitrate of ammonia dissolved in' 14G1, price ten cents. �:�'d

sc�����n
t�� ���ri=i/�� ��� ::�:�r �t�h��� capacity has no significance except in relation 

its bulk of water, in which the temperature (9426) A. F. asks: 1. What are the storms has carried objects up into the air and to lights and dynamos and motors. 
falls from 50 deg. to 4 deg. F. Thus, by set­ dropped them at great distances from the 

point from which they started. Thus a piece 
of tin roofing has been carried 17 miles, and NEW BOOKS, ETC. 

ting a vessel of water into an ordinary water advantages of using unsaturated (superheated) 
cooler with water and dropping in the nitrate steam in running an engine 'f rr�he superheat­

in small portions, the water in the inner ves- ed steam arrives at the cylinder having a 
sel will soon be cool enough for drinking and high temperature, consequently there seems a letter has been found 45 miles from the place 

may be frozen with a full charge of the nit- to be a small loss in condensation in the pipe where it was when the tornado struck it. It 

rate. 'l'he method you describe is also a conducting the steam from the boiler to the is pretty certain that the wind in a tornado 

practical way of cooling a pitcher of water engine. The pressure, however, of this steam attains a velocity much more than 100 miles 
is not higher than that of the saturated steam pe;: hour, some say 300 to [,00 miles par hour. 

ROOF FRAMING MADE EASY. By Owen B. 

Maginnis, Architect. New York: 
Industrial Publication Company, 
1903. 8vo.; pp. 150. Price, $1. 

by filling a tin cylinder with equal parts of 
in the boiler. What 1 would like to know is nitrate of ammonia and water and setting it 
this: Is the small condensation in the steam. in the pitcher for a few minutes. See SCIEN­

TIFIC AMERICAN SUPPLEMENT, Nos. 32 and conducting pipe the only .advantage of using 
605, for illustrated examples of this class of superheated steam. or has It any �pecral qu�h­
domestic refrigeration, ten cents each mailed. 'ties or advantages w
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(9423) A. T. L, asks: 1. Suppose a cause the pressure is the same as that of the 
jar which is a perfect vacuum to be instantly saturated steam in the boiler-say 90 to 95 
opened, will there be a time when the air that pounds-and hence for doing an equal amount 
fills the jar would be at a greater density than 
the air on the outside of the jar? A, If a 
small opening were made into a jar in which 
was a perfect vacuum, the air rushing in 
would fill the jar slowly. In this case the in­
rushing current of air would be diminished in 
quantity gradually until the jar was full, 
when it would cease. 2. If there is a time 
when the air in the jar is at a greater density 
than that on the exterior would this density 
be increased by holding 11 funnel over the 
mouth of the jar while the ail' is rushing in to 
fill said jar? A. If the opening into the jar 
were very large as compared with the size 
of the jar, so that the time of filling the jar 
would be very short, it is probable that the 
air would rush in with a concussion, and 
would oscillate somewhat to and fro before it 
settled to rest. This is because the air is an 
elastic body, and would rebound upon itself. 
In this latter case it might be that the air 
within the jar would be momentarily at a 
greater density than the air on the outside of 
the jar. If noll' the air were passed into the 
jar through a funnel, the action would be no 
different from that in the first case supposed, 
since the funnel would simply constitute a 
small opening into a larger place, and there 
would probably be no time when the air within 
the jar was denser than the external air. 3. 
/Suppose the ground connection of a lightning 
arreste.r for a telephone !Yf dynamo to be eon-

of work, the engine would apparently consume 
an equal amount of saturated or unsaturated 
(superheated) steam. A. 'l'he advantages 
claimed for the use of superheated steam in 
engines are the saving from loss by condensa­
tion in the steam pipe, steam chest, and cylin­
der, and the gain from expansion of its volume 
by its increase in temperature; against which 
are the loss of lubrication of the cylinder walls 
lJy the condensing of wet steam and the cost 
of superheating, unless it is done by waste pro­
ducts of combustion after they leave the boiler. 
2. Can superheated steam be used in any en­
gine or is a compound or expansion engine 
necessary to utilize it '! A. Superheated steam 
may be applied to any engine, but is most ef­
fective in compound engines. 3. Please to ex­
plain the expression, "the f'ngine consumed 
7.2 kg. steam per K. W. hour." (This ex­
pression was used in a German article.) A. 
The expression means 15.84 pounds of steam 
per' 1.34 horse-power or 1L84 pounds of steam 
per horse-power hour. 4. Are steam turlJines 
of about GO horse-power mannfactured in this 
country: "lhich seems to be more economical, 
especially regarding the steam question, en· 
gine or turbine, for electric lighting? A. Steam 
turbines are favorably considered for electric 
lighting on account of their high speed. 5. If 
electricity is always on the surface of a con· 
ductor why are larger wires not made hollow 
or also in thin itripi whose Ilurface would be 

(9430) R M. C. asks: Will you please 
The fact that this small handlJook has 

reached its second edition is sufficient evidence 
that it has been found most valuable by at'chi­
tects and builders. 't'he author treats very 
explicitly of the construction of all sorts of 
roofs, such as roofs for studios, towers, etc, 
The book is thoroughly practical in character, 
and is well illustrated by nearly one hundred 

inform me through your "Notes and Queries" 
how to make a simple device for varying the 
speed of a small battery motor, one that runs 
on three or four cells of battery (or advise me 
where I can find this information) '! A. The 
simplest method of regulating the current from 
a primary battery is to raise or lower the cuts. 
plates of the battry by some mechanical de- PRACTICAL LAWS AND DATA ON TIlE CON' 

vice so that less or more of them may come DENSATION OF STEAM IN COVEHEU AND 

into action according as you desire less or BARE PIPES. To Which is Added a 
more current. You can in this way secure Translation of Peclet's "Theory alld 
the amount of current necessary for running Experiments on the Transmission of 
a motor at various speeds. A form of battery Heat Through Insulating Materials." 
for this purpose is described in our SUPPLE- By Charles P. Paulding, M.E. New 
MENT No. 792, which we will send for ten York: D. V an Nostrand Company, 
cents. Should you desire, however, to con- 1904. 8vo.; pp. 102. Price, $2. 
struct a rheostat or current regulator with The object of this monograph is to give to 
wire in the usual form, you will find descrip- engineers a rational method of estimating the 
tions which will aid you, accompanied by dia- loss of heat from steam pipes and hoilers cov­
grams, in our SUPPLEMENT Nos. 8G5 and D85, ered with any of the standard non-conducting 
price 10 cents each. Of course you will re� materials. Far from being new, the method 
quire only a small apparatus for three or four to which attention is here called was worked 
cells of battery, and would better use rather out by the French physicist l'(,clet in 1850, 
a large wire, perhaps No. 16 iron wire. We I but, in the alJsence of translations of Peclet's 
think, however, the first method which we pamphlet, his deductions seem to have been 
suggest would be the more satisfactory. generally overlooked in this country. The 

(9431) F. H. asks: 1. What are the principles involved are so general that the loss 
chemicals used for the purification of alr after of heat from covered pipes is only one of their 
it has been breathed? I have seen the state- many practical applications. To those who 
ment several times that there are such chem- have to deal in any way with the problems of 
icals, and I would like to know what they are. 
A, To secure pure air, pass the air through 
clean cotton to remove dust; then through sul­
phuric acid to remove ammonia and moisture; 
then through calcium hydrate and potassium 
hyiJrate to remove carbon dioxide; then 
through a solution of lead acetate to remove 
sulphur compounds, and lastly, through cal­
cium ehlorlde and soda Ilme. to remove the 

cold storage and refrigeration, the information 
and the formulas given in this volume will be 
especially usefuL 
THE LOCOMOTIVE SIMPLY EXPLAINED. By 

Charles S. Lake. London: Percival 
Marshall & Co., 1903. 16mo.; pp. 72. 
Price, 25 cents. 

)Thls handbook forms No. 17 of the "Model 
Engineer" series, and It was written to describe 
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