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(8454) J. W. McD. asks: Where can 

obtain the best works on building up-to-da te, 
modern electric generators and motors of small 
sizes, of from 4:; to 1]0 volts? Twenty to 
fifty 16-C.I·. lamps. A. The most recent work 
giving plans of dynamos is a book called 
"Electrical Designs," price $2 by mail. This 
does not contain large machines. The plans 
for these can hardly be found outside of the 
shops of the companies engaged in manufac­
turing them, for the reason that they cannot 
be built economically by amateurs. It would 
not pay to publish such a work because each 
company has its own designs, made oy its OW�l 
engineers. 

(8455) I. S. W. asks: 1. At what tem­

perature does frost form? A. At 32 deg. Fahr. 
2. In magnetizing a piece of iron or steel with 
a permanent magnet, does the permanent mag­
net lose any of its magnetism '! A. No. On 
the contrary it tends to strengthen the mag­
net. 3. What horse power engine is required 
to run the 8-lamp dynamo of SUPPLEUENT No. 
600? A. Three-fourths horse l,ower. Also 
what horse power to run the ]] O-volt dynamo 
of SUPPLE�IE:<T No. 86:; '! A. About one horse 
power. 4. How is the horse power of a wind­
mill calculated'! A. Approximately by multi­
plying the area of the slats in the plane of rev­
olution by the cube of the velocity of the wind 
in feet per second, and divide the product by 
4,000,000. 

(8456) G. L, M. asks: 1. Please give 

me the difference between Eastern, Central and 
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1902 promises to be a year of interesting and important human achievement. This 
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the achievements of 1902 are not yet accomplished, the prospectus of a magazine that 
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A NEW NOVEL BY BOOTH TARKINGTON 
A utbor of .. rrhe Gentleman from Indiana" and h Monsieur Beaucaire" wiJ1 shortly he�in publication in McCLUltlU'S MAGAZINE. It is a beautiful and romantic love story. of love t.llwarted but triumphant. of gallant men and beantifur women. The scene is lajd in Indiana at the time of the Mexican \Var. 
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A Battle of Millionaires 
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TransportatioD in the Great Cities 
Wm. Barclay Parsons, cbief engineer of the new underrOUll� railway system in � ew York. will C OlU-
8t���oe a�Ji�U:w w���'kL��ed�lvfuS:j�L:e:���'I:�S��� will tell of the thousand and one difficulttes of every imaginable nature whicb beset those who plan and execute these great nndertakings. 

With Baldwin to the Pole 
With the most completely organized expedition ever sent out E. B. Baldwin hopes to reacb the Pole during' the rear. McCl ure's Magazine will publish the account of hls success. as well aR a llY other important tidings he may send back in the meantime. Nansen says he cannot fail. 

A New Race of Forest lJwarfs 
(not merely a new tribe) has been discovered in Cen­tral AfricR. Sir Harry H. Johnston. the discoverer. will descrIb� these stran�e men, and his own photo­J.!raphs and drawings wilJ be reproduced. 
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Wester. standarrl tilDe and where it is changed. Reminiscences of a Famous Journalist 
Cannot be described in advance, as they will be se­cured as great issues arises. 

A. Eastern ti me has the 7 :;th meridian west 
of Greenwich as its central line and is 5 
hours behind Greenwich time. Central time 
has the !lOth. Mountain time the lO;)th, and 
Pacific time the 1 �Oth meridian as its center. 
Theoretically the meridians half way between 
those above named are the lines where the 
change of time is made, and each is one hour 
earlier than the next to the east. Practically 
the convenience of the railroads controls the 
matter in the United States. Thus, the change 
of time is made at Bull'alo on roads starting 
from that place, east or west. It is made at 
Pittsburg for roads having that as a center. 
This is better than changing the running time 
an hour at some small way station. The line 
north and south along which the time changes 
is not a straight line. 2. Also the difference 
between Eastern, Central and Western sun 
time and where it is changed. A. Sun time is 
the time at the particular place. It is noon 
by the sun when the sun is exactly south of 
one, and clocks which are set to sun time are 
said to keep loca� time. This is not called 
eastern or western. It is the time of UIS.t 
meridian only. It is the same local time upon 
a line due north 01' south over the earth. For 

For thirty years George Washburn Sma11ey was the chief American newspaper cltrrespondent in Europe. received everYWhere, enjoring the confldence of statesmen. the companionshIp of Ilenerals in the field, the friendship of writers and actors. Mr. Sma11ey writes a series of aIticles on the people he knew-the late Queen Victoria and LOld Salisbury, George Wynd­ham. Asquith. Lord Rosebery, Sarah Bernhardt and Sir Henry Irving. Mrs. Kenda11, Browning, and Ris-
::I���e���it�r�yb:�ttBt;��a���f them in groups-

Clara Morris 

:�iln:��;�ti�je�r� s=I!�l,01isen�dB��:b���faCW:::: 

THE GREATEST of the OLD MASTERS 
By JOHN LA FARGE 

'l'his modern master will write witt'l the authority and understanding Clf a painter. the clearness and charm of a literary arti�t. on the great painters, Michael 
�r��e!c:ti�:p�fe�heR::��:li�tin Vil��::��b:�cOf 1�: ID8¥8zine. He personally over8ee� tbe illustrations. WlllCb will be reproductions in tint ana black of 

THE WORLD'S GREATEST PAINTINGS. 

hardt, Kachel, etc. 
OTHER F ICTION 

William Allen White I . 
Wtll write of sucb men of the day lUI Quay, Platt and Rudyard Kipling 
others. Without tbe partisan bias of the day. That he New Stories in the old virile mnnner. can dl) th1s he bas sbown in bi8J:ortratts of Br�an. 
���t�o�e���fe,,�l��s�':,'iIs���\;I. lie ��\t':,sl�o�' �'t:e . George Ade 
real man wbo stands mlsund�rstood between tbe ad- Humorous Stories with ulso deep meaning. 
�:���i��Oigl�T':tf��drb:nf�l::er���d��ed�fe!]\� ��e� F. Hopkinson Smith 
form that will last. 

BORDER FIGHTS AND FIGHTERS 
Cyrus Townsend Brady 

wi]] furnish arttCles on Daniel Boone. David Crockett, Sam Hou�ton. Kit Carson. Georg'e Rogers Clark. John Sevier-the men who built the foulldations of the present United States and carried the frontier farther and farther west. 

,.- _, _ vf a typical Americnn Sen Captain. 
Jbel Chandler Harris 

rrales of Southern Life and Character. 
Hamlin Garland 

Indian St.ories, picturesque and realistic. 
Octave Thanet 

Western Stories t bat stir with Western spirit. 
a change of one degree of longitude the le,cui NEW EST SCI ENCE and EXPLORAT ION 
time changes foul' minutes, being four min-

Jack London 
Adventures in the wild NorthweAt. 

utes earlier for each de/l:ree to the west, and Marconi's Latest Discoveries in Wireless W. D. Hulbert 
later by the same amount for each degree tv Telegraphy 
the east of any place. This is the ti,n,l that 
was kept everywhere in the oVul'ld befor� 
standard time wa" introduced. Now pe"rly 

Animal Stories ('i'he Lynx. The Trout, etc.). 
Norman Duncan 

rrales of Fisllermen and the Sea. 
Josephine Dodge Daskam the whole ciyilizerl worlrl has "tandard time Edison'S New Storage Battery 

based upon the meridian of Greenwich. Will be the subject of an article by Ray Stannard :\lore stories about boys and Io{irls. 
(8457) W. B. M, asks: 1. What is the 

nature of the conductivity of .elenium in 
carrying a current of electricit>', as affected or 
infi uenced by I igh t:; A. We do not know the 
nature of electrical conductivity in any sub­
stance. :!. Iloes the exposure or influence of 
light act on selenium gradually or instan­
taneously'! A. All action of light is practically 
instantaneous. �.]s selenium a non-conductor 
in the dark, i. e., absence of light '! A. Selen­
ium is to be classed among non-conductors. 
4. Do any particular colors or rays of light 
affect it more quickly than others? A. We 
have no rlata at hand on this point. The best 
method of leal'ning all about selenium is to go 
to some first·class library and go through the 
reports of learned societies. You will then 
have it all. We can send you articles in our 
SUPPLE)IE:<T Nos. 462, 484, 4!l2 and 1348 for 
ten cents each. 

(8458) E. H. H. writes: I wish to 

break an electrical circuit a certain number 
of times in a second by means of a spring and 
electro-magnet, something like the electric tun-

(Continued on page 354) 

Baker, wbich wi]] teJl at flrst hand of an invention which i. almost revolutionary in it. character. I George rladden Martin· 

Th W d f M d S Emmy Lou Stories. e on ers 0 0 ern urge ry A mong the other short-story writers of the year will By Samuel Hopkins Adams. will set forth the latest I be Allthmiy Hope. Henry Van Dyke. Sara Orne Jewett, developments in a science which has been making Mary E. 'Vilkins, Robert Barr, .Mary Fulton Cutting, wonderful progress in prolonginf! human Hfe. Booth '!'arkington. 
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ing fork, but only using one leg of the fork. 
\\'hat numb"r of vibrations (double vibrations) 
is it possible to attain'l C of the treble clef 
has 017.3 double vibrations in Ii second. Would 
it be possible to attain foul' octaves above that 
= 8,276.8 double vibrations; that is, break 
the circuit that number of times? A. \\,ith 
that number of breaks Iler second the current 
would be apparently continuous. A dynamo 
making 1,8\10 tums pel' minute makes 3\1 tums 
pel' He('ond. and if there are :!4 coils on the 
armature, there are only 7:!0 impulses of the 
E.�1.1". pel' second. \\'e call Hnch Ii current 
continuous. and it has not a tenth of the im· 
pulses you name. 

(8459) B. C. B. asks: Can you fur· 

1 Hi Barclay SI.. NEW YO R K nish me a book of instl'llction on the wiring 

J���O
am�a�113 �L c����g2 of an electric light plant that explains fully 

817 Wyandoile SI.. the testing of lines for breaks, that explains 
KANSAS CITY. MO. the arc lamps, the incandescent lamps. the 

209 North 9th SI. transformers and everything about an electric 
432 Dia mon�TSt

L
.
OUIS. MO. light plant? I have a book from YOUI' house, 

PITTSBURGH, PA. "The Practical l\lanagement of Dynamos and 
5 North Calvert 51.. )Iotors" but it does not explain the wll'mg, BALTIMORE, MD' j " . 636 California St.. lIghts and tranHformerH. If you have such a 

SAN FRANCISCO. CAL bool<. what is the price'! A. There iH no sin· 

to 50% 011 'rypewriters of ail �ie:-.i1Js��:lef(��(�u��'i(;�U�� gle book whi<'h covers the l"tlnge of topics upon 
which you desire information. VlTe can fur· 
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ing." Yol. 1. "The Generating Plant," price it::!; 
Vol. :!, "Distributing �YHtem find Lamps. $3; 
lIerrkk's "�witchboards," $3; Kilgour's 
"Eleetrkal Distribution in Theory and l'rac­
tice," $4; Kapps' "Transformers," $1.7u. 

(8460) B. A. T. asks: 1. How many 

ampere hOUl'S will a Fuller battery give? A. 
About 68 ampere hours. 2. Does a Fuller bat­
tery give the same voltage after it has been 
charged some time as it does when it is freshly 
charged? A. No. 3. Does a porous cup that 
is used in batteries weal' ou t·? A. No. Does 
battery carbon weal' out? A. No. 

(8461) J. R. T. writes: In your Notes 

and Queries. 8404, (', 1\. ;\1.. you say that a rain 
gage will register the Hame whether the rain is 
falling straight down til· obli'luely. I fail to 
underHtand why you Hay thiH. Let us Huppose 
the rain gage is l:! inelws in diameter and the 
rain was falling in a Holid straight down, then 
1� inches of rain would go in the gage; but 
supposing the gage was not level. but stopped 
at an angle of say 40 degrees, there could not 
be room for I:! inches of water to come per­
pendicularly into the gage. HeverHing this, if 
the gage is bent and the rain is falling 
obliquely. or at an angle of 40 degrees from 
perpendicular. the result would be the same. 
If the gage is l:! inches wide. the body of rain, 
if a beating rain-or falls sloping-must not 
be over 11. 10 or [) inches in diameter to go 
in, because the mouth of the l:!-inch gage will 
not have a capacity of over 11, 10 or [) inches, 
according to the slope of the rainfall. I have 
used common, every-day language to explain 
my position. See if I am right or wrong. 
Take a square or round box. any size in 
diameter, hold it in front of you and it will 
indicate say 1:! incheH. I\ow slowly tUI'll it 
one side. still looidng at it; the top or opening 
will look smaller and smaller until it will not 
look half as large. A. \\'e regret that we can­
not reach the same conclusion as our cor· 
respondent. We of course agree with him that 
all the rain gets into the gage when the rain 
falls straight down. We also think the same 
quantity gets into the gage when the rain falls 
slanting. When the rain falls at a slant the 
lines in which the rain falls are brought nearer 
together than when it fallH straight. Suppose 
that the same quantity of rain falls in two 
showers on a field; in one it falls straight, 
and in the other at a slant. In the second the 
drops will bp nparer togpther. and the Hame 
quantity will fall on onp Hljuare foot. A 
diagram will make this plain. 

A Reader asks whether or not 

13-inch guns in the superimposed 
turrets on the battleship "Oregon" are con· 
stl'llcted to permit of elevation and lowering 
in aiming and firing. A. There are no super­
imposed turrets on the "Oregon," each pail' of 
13-inch or 8-inch guns being in separate tur­
rets; all of these guns are so mounted and 
the turrets so constructed that a considerable 
range of elevation and depression is possible. 

(8463) H. E. G. asks: What will a 

voltmeter register when placed in series with 
a 1l0-volt, 'h -ampere lamp (on 100-volt cir-
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other makes. We have been in business 3U years and 
know how to make a good lamp for little money. 
The Turner Brass Works, 102 E Kinzie St., Chicago,lll. 
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W'3lls, Oiland Gas Wells drilled 
by C(lntract to any depth from50 
to 3£kX) feet. We also manufac-
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same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
ie required and send for illus .. 
trated catalogue. Address 

AND SUPPLY CO. 
YOUK, U. 8. A. 

"LIGHT OF ASIA" LAMP 
T he Smalle st Porta· 
ble Ele ctr ic Light. 
Unlike aU other portable 
!�t��Titt�� �:;[:riela�p t�eo 
nut de. eriorate unle�s used 
�'o:, a g-ood lighl. for short 
intervals, this lamp 18 unex­
celled. 'rhe 0' Ligbt of Asia" 
Lamp is made with a view to 
belluty, and is mounted in an 
aluminum shell covered with l1ne 
leather. Weight, 5% oz. � In. di­
ameter. 8 inches long. 

Larl!'er sizes at S3 & S3.50. 
E L E CTRIC C ONTRACT CO., 

63 MAIDEN LANE, NEW YORK. 

$2.50 

BEW ARE OF THE WATER 
an,1 ,lou:} itRYpb U 1�il� E R1M�I�t

Rl(r'oIFt'IF�rje� Rhrough!l 
the filtel BIg pdlll'iple of whidl is the Tripoli stollt!. whkh, whilt: allowing tht' watt'r to pll.� frt'el.Y through the pores without dcg¥.illg them, arrests aliltIlJluriti .. a 011 tIle outer sur-
r:�\(>;kI��:I�t'u�. o('�n ��t����c}te,l'��i!i��lfal��:��r, Gal vanized 

Write for particulars. t=if" AKentf!4 "' olltrd E. G. SMITll, • • COLUMBIA, PENN. 
ELECTRICITY 18Vll'TA:�� 

How to Make a Dynamo: How to Make a Storage Bat· 
tery; How to :Make a Voltmeter. Ten cents each. Hana 
Dynamos. $1.00, $2.75. �.OO. IH'llIER J'I·n. L'II., no. 7011. I.y ..... Ma ... 

Sent by mail if your dealer does not supply you 
Williams' Shaving Stick, • ZSC • 
Yankee Sha'/ing Soap, (Round or Square), IOc • 
Luxury Shaving Tablet, • • • 2Sc. 
Swiss Violet Shaving Cream, - • SOc. 
Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, I lb.� 40c. Exquisite also for toilet. 
(Trial Size) Williams' Sbaving Tablet for 2e. stamp 

" Ii U II Stick It lOco U 
Th� on{r firm J'n th� 'World making a spuiaily 

of SHAVING Soaps 
THEJ. B. WILLlAnSCO., Glastonbury, CL 

LONDON PARIS DRESDBN SYDNEY 

PATENTS THE WEALTH 
OF NATIONS PATENTS 

A PATENT GIVES you an exclusi\'e right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the 'markets of the world. 
The value of a successful Patent is in no degree COll11l1el.· 
surate with,the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en· 
abIes us to prepare and prosecute Patent c:ases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent­
ability of your invention. 

�.-,�������������� cuit)? A. A voltmeter in series with a lamp H d B k P as above stated will register nearly the whole I 
an 00 on atents, Trade Marks, Etc., Sent Free on Application. D L HOLD�'" 

"s 
.R[AL[STATE. TRUST BLDG PttlLA,PA 

REGEALED ICE MACHINES 
<,[[ IIf\ST PAC.t s( tr-.T .1. Jo ..... [RI AI\ ,!PT :: 13<;� 

voltage, perhaps 106 volts. This is because 

as cnmpored with that of th� lamp. rbere Branch Office, Main Omce: 
the resistance of the voltmeter is vel.y

,
lal'ge \ MUNN 6. CO .• Solicitors of Patents 

(Continued on paue 355) tiZS F Street, Washlnjfton. D. C. 361 BROAOWA V. NEW YORK. 
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ELECTR I CA L  ENGI NEER I NG 
TA U G HT BY MA I L .  

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELEC­

TRICAL ENGINEER ? "  
\\'e ttach Electrical EngineeringJ Eledl'l(� Lightinf2;. 

Electric Rallways, Mechanical Engineenng, Steam Engl­
n�t!ring'. !l.Iechanical Drawing, at your homf' by mali. 
Institute indorsed by Thos. A. Edison and others. ELECTRICAL ENGI"'EEU INSTITUTE, 

Dept, A. 240_242 W. 2Sd St. New York. 

Don't Live 
without ambition. W e  will qualify you to 

E a rn M ore �� y��thOe';" i�
U
"i���� 

study in your spare time. The best courses for 
home study are ours. Electrical. Mechani­
cal, Steam, llfining and Civil Engineer­
ing ; j}(etallurgy, Art, Architect ure, 
Jonrnalisln, English Branches, Steno .. 
ffr

a
::f'n��Iat���!?c��i::�:�:r!\�cl�r:nit��� 

subjects interested when writing to 

T H E  C O N S O L I D AT E D  S C H O O L S , 
Embracing the United Correspondence Schools, 
The Jnstitute for Home Study of Engineering, 
and the Correspondence School of Technology, 
154. 156. 158 Fifth Ave., N4 Y .. � for Cat..:llogue No. 6. 

"All about the Telephone" I 

are 110 volts between the termlnal8 ot the 
circuit. This drop takes place through a 
lamp and a voltmeter, in proportion to the reo 
sistance of each. The lamp has a few hundred 
ohms. and the voltmeter severa I thousand ohms, 
hence most of the drop is in the voltmeter. 
In a measurement we just made we had l U i  
volts ; the lamp took 5 volts. the voltmeter 
took 110 volts. The voltmeter had 14,013 
ohms. We did not measure the cold resistance 
of the lamp. The current shown by an am­
meter was one-hundredth of an ampel·e. and of 
course little heat was produced in the lamp. 
Both instruments were Weston standard in­
struments and our results are correct. You 
can easily calculate the resistance of the lamp, 
of course. I n issue of October 2G, in replying 
to A. D., yon stated that the voltage of a cir­
cnit was not affected by a ,  rheostat. Now, 
is not the drop in volts equal to amperes X 
ohms ? So if a rheostat of 20 ohms R. �arry­
ing a current of one ampere were placed in a 
circuit, would not tha t reduce the voltage 20xl 
or 20 volts '! A. The voltmeter in this case is 
simply a very large rheostat. It therefore 
leaves very little drop for the lamp. not enough 
to light it at all. It does not affect the volt­
age of the cil·cuit. 'l'hat remains 1 10, u nder 
any and H I I  al'l'angements for disposing of it. 
In the case you cite. if one ampere is to flow 
through a lamp on' a circuit of 1 1 0  volts pres­
sure, and the lamp has but DO ohms of resist­
ance, a rheostat of :10 ohms must be put into 
the circuit in series with the lamp. There will 
then be 110 ohms in the circuit. and 1 1 0  volts 
will force a CUl'l'ent of 1 ampere through 110 
ohms. Now a voltmeter across the tel'minals 
of the lamp will show a drop of no volts, and 
across the terl'linals of the rheostat a drop of 
20 volts, making 1 1 0  vol ts across the whole 
circuit. 'l'he rheostat does not reduce the volt­
age of the circuit. It only takes a part of the 
drop into itself. so that there Il)ay not be too 
large a d l'op in the lawp. A voltmeter must 
be placed in shunt in order to get a reading of 
drop of voltage with it, not in series as you 
desired us to place it, 

( 8464 ) C. F. J. writes : In your Notes 
The A.  B. C.  of the Telep hone 

is a practical treatise jllSt published, giyiug a vast and Queries cohunn of Oetober :lOt your cor� 
amount of valu.able and usefu l up-to-dat" information respondent · A. A. D. diseusses in Query No. 
:e�:n�h�f�iI°I:f���

i
O�f' �:I���:l�!�Ol���a:il��f a;;li= 840a the q uestion whether iron in the direct 

ances. Order to-day or send fOI' catalogu�. rays of the sun on a hot day becomes hotter 
P RICE $1 TO AN Y ADDltESS. than the air, and quotes Dr. Wiley to the con-

T H EO. A U DEL & CO. . trary. You reply, "Test the temperatmes and 
68 Fifth A.venue. NEW YORK; find what they are. -' This may not be easy 

THE I R R E SISTIBLE JOKER I 
THE OPTIMISTIC P H I LOSOPHER I 

T H E  LAUGH-MAKER I 

WELCOMED 'N EVERY nOME, 'N EVERY CLUB, �HD 
'N EVERY LlBR�RY. 

J O I N  OU R C I RCLE. 

HAVf A �Mllf WnH U� 
America's Createst Cartoon Weekly 

four months on trial for $ 1 ,  with four 
pictures in co lors- f � E E - reproduc­
tions of drawings of beautiful women by 
Stanlaws, and characteristic water-color 
studies by the most famous of carica­
turists, " Zim." Send for folder and 
choose your pictures. 

J U DG E  C O M PA N Y ,  
PUBLiSH ERS, 

JUDGE BUILDING, NEW YORK. 

THE WATERB URY 

Emery Grinder, 
with adjustable table, for fiat surface 
grindlng and finiShing, and for ordi­
nary too] grinding, 

ur Semi tor Cataio(IUe. 
B L A K E  & JOHNSON 

P. O. B O X  T ,  
WATERBURY, CONN . 

" Big Pour" 
Best Route to 

California 
Colorado 

Texas 
Via 

St. Louis 
WARREN J. LYNCH, W. P. DEPPE, 

Gen'I Pass. & Ticket Agt. Asst.Gen'IP. &T. A. 
CINCINNATI. O. 

�TELESCO P E � ,C F," WI C A TA Lp G U E:  
w. & D.  M 0 G E Y. 

_/ , B A Y O N N E  C I T Y N J 

to do in the case of iron, but it is easy to do 
with mercury, l'lace a thermometer in the 
shade, and it indicates, for example. D8 deg. 
Move it only a few inches to direct sunlight, 
and it is very likely to go up to l :!O deg. I t  
will not b e  claimed that the ail' i s  s o  much 
warmer. The wind may be blowing several 
miles an hour, and the time of its passing from 
the first to the · second position of the ther­
mometer may be only a thousandth part of a 
second. It cannot be supposed that the ail' 
changes twenty or more degrees in temper­
ature in that brief interval of time. Yet the 
mercury in a few minutes goes up to that ex­
tent. If the mercury becomes :20 degrees hot­
ter in the sunlight than the ail', why may not 
the iron do the same '! Being black and dull 
it may natu rally be supposed to absorb even 
morC heat than the men'u l'y. If Dr. "'iley 
or any one else" can explain this any differently 
your readers would doubtless be glad to heal' 
from him. A. 'l'he temperatui'e of the ail' must 
be that indicated by a thermometer at the 
place of observation. If in the shade a ther­
mometer indicates D8 deg. and when moved 
"only a few inches into direct sunlight" it in­
dica tes 1 :20 deg" we see no escape from the 
condusion that the temperature in the sun's 
direct !'ays was 1 :!0 deg. As we understand it, 
we base our knowledge of temperature upon 
the thermometer. and not upon our judgment 
of what we think the temperature ought to be. 
lt has many times been pointed out that sev­
eral objects at the same temperature do not 
feel equally hot, because our feelings are pro-
duced by the rapidity with which a body can 
communicate its heat to us. It is a matter of 
conduction only. Silver, iron, wood and air in 
the same oven will feel very differently. Silver 
will but'll the skin at a little above 150 deg. 
Fahr. It will but'll the tongue at 150 deg. 
Iron must be hotter than that to burn us. 
Wood can be handled at 200 deg. or above. 
while men · have been into ovens at 600 deg 
without injmy. 

( 8465) H. J. H. writes: 1. Kindly ex­
plain why. when you shock yoursp1 t'  with a 
five-bar generator, and put one tinge, on one 
binding-post and another finger on the oti,e" 
the shock is more severe than having one finger 
on the two alone ( binding-post ) .  A. because 
the path is longer and the nerves receive more 
shock than when the path is shorter through 
the body, from one binding-post to the other. 
2. Why is a genera tor stronger when turning 
to the right than turning to the left 1 A. It 
may be that the eal'th's magnetism assists that 
ot the field in one position and acts against it 
in the other position. There is no reason in 
the machine itself why it should generate more 
in one direction than in the other. 

( 8466 )  T_ D. asks: ' Will you please 
tell  me the resistance and ::;afe capacity ot 
copper wire No. 3 6  B. & S. gage ? A. At 68 
deg. Fahr. the resistance of No. 3 6  B. & S. 
Capper wire I s 2,414 feet per ohm. It will 
Carry between two and three amperes In the 
open air without charring the Insulation 

N E H R I N G 5S 
fOCUSING fiNDER 

May be used with any Folding Camera such as the Premo, 
Poco, Cartridge Kodak, Century. Wizard, etc. Lt tells 
exactly whether your picture is in or out of focus and 
does away witb the Ilround glass and the cumbersollle 
focusing' clott.. Pictures of parades, children at play. 
animals and scenes t'rom life can now be made when the 
object 8bow� at its best in the finder, and as the lens in 
snme is of the sume focal length as thelensin the camera, 
absolutely sharp pictur�s will result. No lilting neces­
sary. Send focus of youI' lens ; if Y(lU cannot measure It. 
send shutter and lens to us witbyour order. Price com­
plete . ready for use, 4x5, $5,00 ; 5:<7, $7.00 ;  6>2x�, $10.00 ; SuO, $15.00. 

U. N E H R I N G ,  Dept. S, 1 6  E ,  42d Street, New York. 

W I G S !?t�J·!t�y N 
n�a�? '!In I't\�! 

selected hair, faultless in fit, 
natural and graceful in appear­
ance, comfortable and healthful. 

The lowest prices consistent with first class work. 
Send for circular containing Tules for lIleaStlre­

The Best" Light 
f�; ggG�b��/�e�a���'ir.p��t�����tb���; its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No Orea8ft. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere. nlent, and prices to 

ROBERTS SPECIALTY COMPANY, 
1 1 4  DEARBORN S TREET, CHI CAGO. 

THE " BEST " LIGHT CO. 
81 E. 5th Street, CANTON. OHIO. fJ 

S I XTE ENTH REV I S E D  A N D  ENLA RGED E D I T I O N  OF 1 90 1 .  

� The Scientific American � 

Cgclopedia of Receipts, Botes and �nenes. 
1 5 .000 RECEI PTS. 

Price, $5 .00 in Cloth. $6.00 in Sheep. 
734 PAGES. 

$6.50 In Half norocco. Post Free. 
This work has been revised and enlarged, 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 
in every home and workshop. A circular containing full 

TABLE OF CONTENTS" will be sent on application. 
Those who already have the Cyclopedia may obtain the 

1' 90 1  A P P E N D I X .  
Price, bound i n  cloth, $ 1 . 00 postpaid. 

M U N N a, CO.,  Publ ishers, 36 1 BROADWAY , NEW YORK CITY . 

1 P:�iP ��.� al�:�����:::tes for $ 25 
The "WILLARD STEEL RANGE" 
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"UA�rA]\,TEED TO BE AS REPR¥SENTED. Write for free descriptive 
Circular::; and testimOlllals from parties 111 your section who are USing one. 

WM. U .  WILLARD, Dept. 1 4 ,  619 N .  4th St., St. Louis, Mo. 
AGENTS WA NTED TO SEI,L FIIR CASH OR ON CREDIT. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventionsdeveloped. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin S quare. New York. 
w Ai:�T;,�·D�i��,-:;�<;,�

A
iS t�!;tiit�v���!�f;,:t�� WIlJ be held at the Naval Academy. AnnapOliS, Md .• Ja!lUary ]0. 1002, for a first.qlass marine engine and bOIler dr�tsman �t $6.00 per dIem. For app1ication and further Inf0rmatlOn, apply to Superintendent. !\"aval Academy, Annapolis, Md. � H. P.  GAS ENGI NE CASTI NGS 

Materials and Blue Pripts. Write for Catalogue 9. 
S H 0 R T HAN 0 '·itC:����d, 1{��t

e
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rse PARSELL &; WEED, 129-131 W. 31st Stre!'t, New York 
Pott" Shorthand College, Box 33. Williamsport Pa. 

Z Battery Call N EW YORK SHOPPIN(� by a re.ponslble amJ 
T I h f eXI)erienced lady, Send for circular. e ep ones or M R S. LORD. 125 East 23<1 i;treet, New fork City. 

$ 4  .. 50 
Good for 6IJIJ feet 

Me ta l l i c  Circuit. 
'����j TV PI:; WHEELS. MODELS LEXP£RlMENTAL WORK.6WoAUMAtHINERY 

NOV[L:TI[5 It E.le. NEW ':.0 ,sTENCIL WORKS lOll NASSAU S: N'T .. 

2 Generator Call $7 50 FRE E ���
a!i?:.\':n�I1f�g���ctural, i;cientillc 

Telephone for + Pr,!,pectusfor 1002, for "Architects' and 5 BUIlders' MagaZIne," monthly $2 a year. 
GOOd for 3 miles single Iron Wire. WM. T. COMS TOCK. P u b . ,  23 Warren St., New York, 

" Batteries included." SentC. O. D. if $1.00 sent wlth order. 

FARR & FARR, 1 1 9 W. Jackson Boulevard, CHtCAGO. AGE NT S I -�1;i�al�,tle�a��e�
y 
b ag:���yS�!��h��� and physician. Sayers & Co .• D 50, 408 Blive, St. Louis, lUo. 

Th e " Wolverine " Three 
Cyl inder Gasoline Ma­
rine Enlli ne. 
The only reversing and self­
st.:lrtin� �asoline en�il1� on 
the market. Lightest engine 
for the power huilt. Practi­
cally no v�bration. Absohlte­
I)' saf�. SIngle, double and 
tl'iple marine :l.nd stationary 
motors from lJ{ to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rap ids, Mich. 

I CE ��IC�m:r�; �r!�i�rll::,:,
i
Dlj,\'l:f'VW;f.��� 

M�-G, GO., 899 Clinton Street. Milwaukee Wis. 
MATCH FACTORY MACHINERY. W. E. 

WILLIAMS. Mfr., 1001 Monadnock BIock, Chica�o, U. S. A. 

G ERE GASOLINE ENGINES 
S'MPlUT BOAT EN61NE6 MADE 

'ft ....,.=r""F"1'�nF"li11 CAB I N h. OP E N B OATS 
• --::!=t:er UtG!N� CAITINGI. BOAT f'AAMU 3 _ GtO.H.GtRt Y"" "li."u"(H�, 

N EW  CAT FOR 4 STAMPS GRAND AAPIDS.MI(HIGAN. 
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Cotnpressed Air 
ITS PRODUCTION. USES AND APPLICATIONS. 

LAR G E  8VO. 

By GARDNER D. HISCOX, M. E. 
AUTHOR OF " MECHANICAL MOVEMENTS." 

8 2 0  PAG ES. 547 I LLUSTRATIONS. 

PRICE. bound in Cloth. $5.00. Half Morocco. $6.50. 
A complete treatise on the subject of CDInpressed Air, �onlprising it.s physical �n� operative 

properties from a vacuum to its liqui� for�ll.. Its therm.odyn�mlcs. compreSSlOll, �ransmlsslOn, expan­
sion and its uses for power purposes In nUlling and englneenng work : pneumatic motors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts, pum1?ing of water,. ac:ids and. oils ; 
aeration and purification of water supply ; . railway pro�ulsion, pneumatIc. tt1�e transmlSSlon, r�frtgera­
tion. The Au Brake and numerous apphances In WhICh compressed air 15 a Illost convenient and 
economical vehicle fo; work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air. 
� A special illustrated circular of this book � 
IlIJlIIIII'I"' will be sent to any address on application. .......Jr 
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