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HINTS TO CO.RESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles 01' answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 
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Special Written Information on matters of personal I 
rather than general interest cannot be expected 
without remuneration. 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

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

TRICAL ENGINEER?" 
We tt'ach Electrical Engineering, Electnc Lighting', 

Electric RaIlways, Mecbanical Engineermg,Steam Engi
neering, Mechanical Drawin�, at your hom� by mail. 
Institute indorsed by Thos. A. Edi.son and others. 
ELECTRICAJ" ENGINEEU INSTI'l'U'I'E, 

Dept. A, 240-242 W. 2Sd St. New York. 

The American School of Correspondence 

located in Boston, the educational center of the country. 
offers courses by mail in 
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IItlnUng� VentllAliOIl and Plumbing, lUeehnnit·nl llrawing 
under instructors trained and teaching in the great 
technical schools for which Boston is famous. 

}'or R limited Hnu', f'aeh tit,udent enrolling for n full 
englnee.-ing Clourse will I'('f'f'h'e our lIew 

Relerenee Library 01 Engineering Practice 
This handsome set of books is bound in half l eather 
and contains over two thousand pages carefully 
selected from our lesson papers on Steam, El ectrical 
and Mechanical Engineering, forming a unique and 
inval uable technical reference lihrary. 

For full information and large Hand·book giving 
terms, methods, etc., apply to 

AMERICAN SCHOOL OF CORRESPONDENCE Boston, Mass .• U. S. A. 

The 'Best" Light 

Scientific American Supplements referred to may be 
had,at the office. PI'ice 10 cents each. 

Books refprrpd to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8444) F. W. T. writes: I have been 
informed by lightning-rod men that if a rod 
be strapped to a roof (wooden or metal) it 
absorbs all electricity on the roof or in its 
neighborhood and prevents a discharge of light
ning striking roof or rod (wooden or metal). 
Is this a fact'f Is a circuit necessary', A. 
We think a lightning rod should be attached 
to a roof at many points, though it is not for 
the reason that iron absorbs electricity, but 
because the iron conducts the electricity away. 
A rod should always go to the ground and tel" 
minate in moist earth. 

(8445) C. W. B. writes: In your re
ply to .1. G. B. (8:179), Odober 12, "What 
causes the humming of telephone and tele
graph wires 'til you say, "The humming of 
wires is due to the vibration of the wires_ The 
vibration is caused principally by the friction 
of the wind_" Now I have many times heard 
them hum the loudest when there was, appar
ently no wind or slightest breeze whatever. 
Do you not think· sudden changing of temper
ature from warm to coldN' will cause them 
to hum', A. When the wind blows hard the 
wires do not hum to any degl·ee. A very gen
tle draught of air is best adapted to give a 
rapid vibration, just as is the ease with an 
Eolian harp. \Ye have often heard them hum 
when there was no wind at the ground, but 
there was a breeze at the tops of the poles, 
somewhere not far away, we are sure. Tem
perature could not change in iron fast enough 
to produce a note_ 

:�; g�G�b�is��e�a���k-.p�':��sl���tb���� its own gas. Brighter than ele ctricity or 1 
acetylene, and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere. 

(8446) R. H. asks: 1. The tendency 
of an electric current is to place a magnetic 
needle at right angles to it_ Why does not 
the needle ever attain this angle? A. Because 
the earth's magnetic force tends to pull the 
needle back into a north and south direction 
again. The position taken by the needle at any 
time is such that the force of the current is 
exactly equal to that of the earth_ If the 
needle is controlled by a magnet, the reason
ing is the same as above, only substitute the 
force of the magnet in place of the force of 
the earth. An astatic needle will tUI'll so that 
it stands at right angles to an electric cur
rent. 2. Please tell me how to make a prep
aration which will stain the skin about the 
color of a Spaniard. I would prefer a com
pound which will not produce any injurious 
effects on the skin and wash off easily. A. The 
pastes and powders used by actors in their 
making-up will do what you desire. They can 
be purchased from costumers. :1. I wish to 
make a scale for a galvanometer: how can I 
make the scale', A. A scale of degrees is used 
when the reading of the needle is taken di
rectly. When a beam of light is reflected from 
a mirror attached to the needle, a scale of 
equal divisions of any sort may be used aud 
the value of one division found by comparison 
with a standard instrument. 4. I have heard 
that an iron bar increases slightly In length 
on magnetizing. Can you describe to me an 
apparatus which will show this? Preferably 
simple. A. A lever which will greatly multi
ply the motion of the end of the bar will ac
complish this. There is no special apparatus 
ftlr the experiment. The iron core of an elec
tro-magnet is used, and the short end of the 
lever bears against the end of the core. When 
the core is magnetized, the long end of the 
lever moves far enough to be seen, if the ap
paratus is properly arranged. 
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p_ubJic, with confldence, tbe �., ll. & In. Com�onnd Engine 
Pn

i
,�

e
4��

n
s��tk�.Y

l
�e�;ha{�l���� 21 in, Base 8xl2 in. Weight, Engme. 

95 1 bs. 3 crank shaft bearings. All 

��
ki

g, �
e
:���[:c�

f 
s��

o
e��

e. 
Afr

i
B!�� 

boiler pumps connected from cross 
head. PlaIU ,Ide valves. We also 
build running gears and make parts. 
SllAEF]<'ER, BUNCE & MARVIN, 

Always 
keep it 
on hand 

EVERYWHERE - 2Sc. 
or Square), 10c. 

Luxury - - 2Sc. 
SwiSS Violet Shaving - SOc. 
Williams' Shaving Soap (Ilarbers'), 6 ROWld 

Cakes, I lb., 40c. Exquisite also for toilet. (Trial Site) Williams' Shaving Tablel lor Ze. stamp .. .. " " Stick "IOc. H .. 'Tbe on!y firm in tbe world making a ,puialty .. of SHAVING Soap, THE J. B. WU:'UAnS CO., Glastonbury, Ct. 
LONDON· PARIS DRESDEN SYDNEY 

(8447) E. R. H. asks: 1. Is liquid air 
obtainable for experimental and demonstration 
purposes. and if so, where may it be procured? 
A. We do not know. Very recently none could 
be had. If any machine is running we are not 
aware of the fact_ 2. In operating a small 

' hand-power dynamo, the current fluctuates 
every few seconds. the minimum current being 
less than one-half the maximum_ The speed 
and the resistance remain constant, the dy
namo being connected in shunt. What is the 
cause and how may it be remedied? A. We 
suspect that your speed is not as constant as 
you think. We do not know any other reason 
for a drop in the action of the machine. 
3. What Is the minimum spark gap of an In· 
duction Coil which will operate an X-ray tube 
and what primary current Is required? A. The 
spark gap depends upon the size and exhaus
tion of the tube. For the highest effects a 
coli giving 14 Inche� spark Is required. 

Don't buy until 1/0U (Jet our cataloj}'Ue- Enclosed Mechanism 

100 pages of 11umey saving values. Superior Workmanship 

AMERICAN DESK & STOOL CO •• 33 Howard St., New Ynrk A Card Gets a Catalog 

OR-EST 
3, 5. 7 H. P. MOTORS. 

Sparking Pugs and CoilS. 
CREST .\I}'G. co., 

Cambridge, Mass. 

Century 
Vehicle 

Motor 
Co. 

Syracuse, N. Y. 
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GUARANTEED TO BF AS REPRESENTED. Write for free descriptive 
circu1ar1'! and te!'ltimonials from parties in your section who are using one. 

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

Materials and Blue PriI1ts. Write for Catalogue 9. 
PARSELL & WEED, 129·131 W. 31st Street, New York 
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and phy sician. Sayer8 & Co •• Doo. 4080Jive St. Louis, Mo. 
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MFG. CO . . �99 (;linton Street, Milwaukee Wis_ 

MODELS & EXPERIMENTAL WORK. 
Inventions developed, Special Machinery. 

E. V. BAILLARD, Fox Bldg., Franklin Square. New York. 

lllATCH FACTORY MACHINERY. W. K 
WI LLJ.A MS. Mfr., 1001 Monndnock Block, Chicago, U. S. A. 

SHORTHAND "�a�����';d1{��n�����rse 
Pott� Sborthand College, Box 33, Williamsport. Pa. 

�HO WILL DEI,IVII]R in G<!rmani planed slats for 
bhnds, mad€' of the lightest, flnest whit� pine free from 
knots, 6� cm. wide and 3 mm. thick by 3-4 meters long 1 
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TWO IMPORTANT BOOKS 

American 
Engineering Competition 

The results of an investigation by the London "Times" on 

the ·progress of American industry-engineering and manufactures. 

The great American enterprises and business firms are described 

here itt a thorough and trustworthy manner. It is a most im-

portant book fo.r information and should be widely distributed by 

our engineers and manufacturers. Cloth, $J .00. 

ENGINEERS· 
POCKET - BOOK 

By CHARLES H. HASWELL 

This is a book that is indispensable to the engineer and me

chanic. It contains in handy form all tables, rules and formulas 

pertaining to mechanics, mathematics and physics, including areas, 

sq uares, cubes, roots, etc.; logarithms, hydraulics, hydrodynamics, 

steam and the steam engine, naval architecture, masonry, steam 

vessels, mills, etc.; limes, mortars, cements, etc.; orthography of 

technical words and terms, etc., etc . 

Leather, pocket-book form, 982 pages, $4.00. 

HARPER 6. BROTHERS, New York 
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