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Young men, are you satisfied with your present position and income, 

or would you like to know more, be more important in the world's work 
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Perhaps you are tied down by circllnlstances, and cannot spare the thne or tnoney neces
sary to go to a technical training-school-then let the school come to you. The study room 
is your own home. The study hours are whatever time you can give to it Your lesson 
papers are exatnined and corrected by college professors, and everything is nmde clear, 
tnteresting and easy. If you act quickly you can take advantage of (Jur correspondence 
course and secure a technical education for ahnost nothing. By vote of the Trustees of the 
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young men a limited number of 
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LATEST MAP OF THUNOER MOUNTAIN, JUST OUT. 

For pr()spedus and mformation abllUt the installment pla.n applY to the Compan.Y's Fiscal Al,(ent.'l, • 

THE MUTUAL SECURITY & TRUST COMPANY, 
Mining Department, Room 1119, 

219 Uearborn Street, • - - • - Chicago, Ill. 

dUST PUBLISH.ED 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 
THE SALE OF PATENTS. 

An Elucidatiun of the Best lIet.hods Employed by the 
Most Successful Inventors in Handling Their Inventions. 

By F. A. CRESEE, M. E. 
Vi2 Pages. Cloth. Price, $1.00. 
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ful Inventors in handling their patents. It is 
written expreSSly for Patentees by a practical 
Inventor, and is b asen upon the experience of 

some of the most successtul Inventors of the day. 
It'gives exactlv that information and advice about 

handling pal,ents that shoulrl be possessed by every In
v�ntor who would achieve success by his ingenuity. and 
WIll save the cost of many expensive experiments as 
well as much valuable time in realizing from your in
ventions. It contains no advertisements of any deSCrip
tion and is publlshed in the interests of the Patentee 
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ly handle his patent successfully, economically and 
profitably. 

It gives a vast amount of valuable infcrmg,tion along 
this lIne that can only be acquired by long, expensive 
�:��

nce in realizing from the monopoly afforded by a. 

Il1rSe'lld Jar Descriptive rircular. 

(8668) A. M. asks: 1. I have made 
motor deRCl'i bed ill Kl'l'l'LK.'IEXT ::'\0, li.-tl and It 
I'nns perfectly u:-; a motor. but will not gf'nel'Hte 
any current when driven as a dynamo. It Ls 
series wound. Please let mt� know the l'enleuy. 
A. �mall motors YPI'y often are not wound }=(} 
that they will "x('ite their own fields and tl",,. 
('au not bp lll;;ed ns d�'namoH. except by discoIl
necting the field and using a battery to excite 
the field. :!. Would therp be any practical way 
to run it on 110·volt alternating lighting cir
('uit 'f A. X o. 

(8669) R M. W. writes: We under
stand there i:s an easily prepared paper which 
mal' be used for the finding of the negative 
and positive po les of an electric wire. Wi II 
you kindly inform \IS how to make this paper 
and whether it "'ill keep', \\'e only wish for 
a small (juantity. A. "-e give below 1\\'0 
methods fo], this [lUrpOSe, both of which arB 
easv. }<'irst nwtllOd: Dissolve sodium SUlphate. 
a teaspoonl'ul. in a half pint of water, in whieh 
:11:-:;0 dissolve about tile �ame quantity of pota::::-; 
Billm ioui�p and of starch. To dissolve the I 
sta ['eh tlw \Va tel' must be Iwated. Roak white 
blotting paper in this Holution and dry it. 
Cut it into strips of any convenient size, a 
half inch by two inches is suitable. Keep the 
paper in a dl';Y plae(' Rueh a:-:; a tin box or a 
glass bottJe. To use. moisten a strip and 
place the two poles upon it, nearer together 
or farther apart. according to the voltage of 
the current. A dark spot will appeal' at the 
jio8it,irc pole. Second method: Ilissolve IG 
grains of phenol-phtalein in a half ouncp ct 
cOlllmon aleohol. Dissolve alRo :!O grains of 
Rodium sulphate in 4 ounces of water. Souk 
blotting paper in the first solution and drain 
off the superfiuous liquid. Then soak it in the 
:-:;econd solution and dry it. Afterward treat 
it in the same manner as in the first method. 
.'\. red spot appears at the nf'lIlJtir(' pole. 
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Jli�t being intruduced to the pub lie. Clocks are fo:, eatalog, presses, type, paper, etc., to 
Self-winding and run a year wit bout attent.ion: factory, The Press Co., Meriden, Conn. 
no one will buy key wound clocks when tbey see 
and have an opportunity to buy the late.8t 1 hing; 
full line of �amples now ready; parties having )f.500 
and upward to invest and ability to manage can 
secure agency for cities not already taken; partie� 
making arrangements now will bave name appear 
in our advertisements. Andress rrb e TTnited �tates 
Clock «'0., executive offices, No, 406 Broome Rtrf'et, 
New York, 
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Experimental & Model Work 

liquid and solid blacking are given in 8UPPLEME�'l' 
Nos. 1213 and ] 239. Price 10 cents each. For sale 
by Munn & Co. anLl all newsdealers 
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some that the large numher of overhead tele- Friction Pu II eys, Clutches & Elevators motors, freezing apparatus, machiI.esand utensils there· 
phone wires that go right by the church and PROVIDENCE, R. I. _
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tend to attract lightning. which strikes the � the telephone station lust a('ross the street 
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WORRF.LL, rods would prevent (Iamage. while others • Hannibal, �Iu. 

claim that lightning rods are incapable 
of carrying tlw g'1'f'at amount of electri
city forming RU('it a bolt of lightning. A. 
1. 'Ve should not dare to have a building 
with an iron top dis('onnected with the earth 
metallically, as is thiR ('hurch spire. It is an 
invitation to a visit of the lightning. The 
lofty '\\'ashingtoll ;\lonument, in ,,'ashington, 
was struck and damaged tm its metal tip was 
grounded by a lightning rod. since which it 
has been repeatedly struck. but without dam
age. Rnita hIe lig'htning rods cel'tainly are of 
service in proteeting a building. "'e should 
suppose that the telephone wires were a par
tial protection to a neighborhood. 2. Is it a 
fact that no suetion pump will pump or draw 
a greater height than 3iP/2 feet before entering 
the pump. or, in other words. before passing 
through the val"eR? If water can be raised a 
gl"eatel' height by such a pump before it passes 
through the pump valves can you tell what 

I distance it can be drawn and what causes the 
I imit if there is any', A. A lifting, or as it 
is sometimes called. a sllction pump, can rai�e 
water no more than 28 to 30 feet. 'l'heoretj· 
cally :14 feet is the limit to which the pressure 
of the atmosphere can push water up a tube 
with a vacuum above the water. No pump 
can exhaust the ail' above the water perfectly. 
hence no pump can get wate..' :14 feet above the 
level of the water below. The pump lifts the 
air off the water in the pipe: the air outside 
the pipe pushes on the water in the well and 
pushes it up into the partial vacuum in the p\pe 
below the valve of the pump. B'or this See 
any text book of physics under pumns in pneu
matics. 

READY THIS VVEEK. 

Twenty-Third Edition Revised and Greatly Enlarged. 

Ex erimental 
Sc enceGeo:'::��;'in. 

2 Octavo Volumes. 

J,JOO Pages. 900 Illustrations. 

Cloth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00. 

Or Volumes Sold Separately: 
Cloth, $3.00 per Volume. 

Half Morocco, $4.00 per Volume. 

E
XPERIMENT AL SCIENCE is so well known to many of our 

readers that it is hardly necessary now to give a rlescription of 
this work. Mr. Hopkins decided some months a�o that it would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of nlodern times might be fuBy 

described in its pages. Since the last edition was published, wonderful 
developments in wireless telegraphy, for exatnple, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it thoroughly up· to-date, and with 
this object in view some 200 -pages have been added, On account of the 
increased size of the work it has been necessary to divide it into two 
VOlUllleS, handsomely bound in buckram. It nlay be interesting to note 
the following additions that have been made to these volumes": 

Volume I contains in addition to a large number of silnple, well 
illustrated experiments, a full description of a 3{ H. P. electric motor 
Inane expressly for illustration in this edition of "EXPER IMENTAL 
SCIENCE.JI It is an ENCLOSED SELF-REGULATING electric motor for a 
110 volt circuit. It can be operated by a current from a lIO volt lamp-
socket, yielding a full 3{ H, P., or it may be used as a dynamo, furnish
ing a current capahle of operating three I6·candle power, IIO volt incan
descent la111pS, The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity� 
besides new articles of great importance. Among" these the subject of 
alternate current machinery is treated, Wireless Telegraphy and Tele
phony receive attention. Electricall\1easurillg Instruments, l."he Electric 

Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars ore all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu
ra! Philosophy. (8671) ��. J. T.: Use zapon celluloid 

M U N N &. CO. 5 lacquer for chandelier work. It can be reduced 
Publishers, 361 Broadway, New York. by using the proper solvent. MUNN 
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CO., Publishers. 361 Broadway, New York. 
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