
rection through the other spool, so that one 
pole is plus at the armature and the other 
is minus. The same is true of a sounder. 3. 
I made a wireless telegraph and it works very 
well except when the tapper should knoek the 
filings apart, and this it will not do. Am 
I using too much current, or what is the mat­
ter? A. Perhaps your coherer needs to be 
tapped harder to knock the filings apart. Per­
haps the ends of the plugs are too near to­
gether so that the filings are held too tight. 
You can easily find if less current will make it 
work better. 4. How many gallons of water 
will fiow out of a pipe in one day with a 
pressure of 108 pounds and the hole in the 
pipe 1-16 inch in diameter? A. The theoreti­
cal solution gives about one gallon a minute 
for the flow from the hole in the water pipe 
you describe. So much depends upon the thick­
ness of the pipe and the condition of the edges 
of the hole, etc., that this may be far from 
the real efflux. This can only be determined 
with correctness by experiment. 

(9603) �. VV. II. asks: 1. VVhat is 
the philosophy of salt causing ice to freeze 
and unite in summer (as in case of making 
ice-cream), and causing ice and snow to melt 
in winter? A. Salt does not cause ice to 
freeze in summer and melt in winter. That is 
very loose thinking. The ice and salt in the 
freezer melt at any time of the year. The 
cream in the inner can freezes because the 
heat which melts the ice in the outer box is 
taken from the cream in the inner can. The 
ice cannot get heat to melt itself from the outer 
air because the box in which it is is of wood, 
which is a non·conductor of heat. The inner 
can is of metal and so is a conductor of heat. 
The cream furnishes heat to the ice and is 
cooled and frozen by the process. Ice and 
salt will melt in the open ail' by taking heat 
from the air at any temperature above 7 deg. 
F'. below zero, Below that temperature they 
will not melt. 2. Why does frost penetrate 
solid ground so much deeper (in the same lo­
cality) than it does loose, porous ground? 
A. Solid ground freezes better than porous 
ground because the porous earth contains air. 
Air is one of the very best non-conductors of 
heat, and keeps the heat in the earth. 3. Why 
does frost penetrate a wall 12 inches thick 
(solid) sooner than the same thickness of wall 
with an open space in it, say, for instance, 
6·inch wall, 3·inch space, then 6·inch wall, 
there being no way to moderate the temperature 
between the two 6·inch walls-or even a 12-
inch wall with a 2·inch air space in it? A. 
The air space in a wall acts just as the air 
spaces in the porous ground do in the last ques­
tion. It prevents heat from passing, and' thus 
houses are built with air spaces in the walls 
to keep them cool in summer and warm in 
winter. Double windows are used in cold 
regions for the same purpose. 4. Would the 
explosion of a compressed·air tank be as dan­
gerous to life and limb as other explosions, say, 
for instance, steam (outside of being scalded) 
or other explosives such as powder or dyna­
mite'! If there be a difference what is the 
nature of it? A. Air at the same pressure as 
dynamite will produce as destructive effects 
as dynamite. It is difficult to imagine any 
method by which this can be brought about. 
5. As everything in nature has a cause, what 
causes the wind to blow (hard or easy) ; also 
what causes it to change sometimes half a 
dozen times a day, apparently in the same 
temperature (hot or cold)? A. Wind is pro­
duced by the heat of the sun, and always blows 
from a place of higher barometric pressure to 
one of lower pressure. This place may be in 
the next field in a summer day, and it may be 
hundreds of miles away. The wind rarely 
tra vels in a straight line for any considerable 
distance, but swerves and changes its direc­
tion as you state. 6. At what height in a 
heated room is the most stagnant air, conse­
quently the most unhealthy and germ·bearing 
atmosphere? A. No height can be given for 
the worst air in a room unless it be at the 
ceiling above. Currents quickly diffuse the 
bad air to all parts of a room. 

(9604) D. F. F. asks: I would like 
to know, through your query column, how the 
degrees on the scale of a Baume hydrometer 
are determined? On an ordinarily marked hy­
drometer the specific gravity of the liquid un­
der examination may be read directly from the 
s('ale; but on a Baume hydrometer the degrees 
do not give, directly, the specific gravity of the 
liquid. Now, what I wish to know is, on what 
are the degrees of the scale based'l In other 
words, what is the zero point, and what other 
point is used, and how is it found, for deter­
mining the length of a degree? A. There are 
two Baume hydrometers, one for light liquids 
and the other for heavy liquids. Each has its 
own scale and the degrees are not the same in 
both scales. The zero point of the one for 
heavy liquids is near the top of the tube, and 
is the point to which it sinks in pure water. 
It is chen placed in a solution of 15 parts 
salt and 85 parts water; the point to which 
it sinks is called 13 degrees, and one degree 
is found from this. The rest of the scale is 
simply a scale of equal parts in terms of this 
degree. The hydrometer for light liquids is 
placed in pure water and marked, and then in 
a solution of 10 parts salt and 90 parts water, 
and one degree is found from this. The point 
to which it sinks in salt and water is zero. 
The rest of the scale is graduated from the 
bottom upward, in terms of this degree. The 
entire scale is arbitrary and has no relation to 
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I a specific gravity scale. It is only by means 
of a table that one scale can be converted 
into the other. Nor has a Baume degree the 
same significance in one part of the scale of 
the same instrument as it has in another part, 
due to the variable immersion of the instru­
ment. 

NEW BOOKS, ETC. 
SPECIES AND VARIETIES. Their Origin by 

�utation. Lectures delivered at the 
University of California by IIugo de 
Vries, Professor of Botany in the 
University of Amsterdam. Edited by 
Daniel Trembly �acDougal, Assistant 
Director of the New York Botanical 
Garden. Chicago: The Open Court 
Publishing Company. London: Ke­
gan Pa.ul, Trench, 'friibner & Co., 
Ltd. Pp. xxiii; 8 30; 8vo., cloth, gilt 
top. Price, postpaid, $ 5. 

Prof. De Vries may well be regarded as the 
foremost advocate of experimental evolution, 
the man, moreover, who gave us the mutation 
theory of organic evolution. The volume be­
fore us is a splendid scientific plea for the 
experimental study of organic life. Working 
hand in hand with such investigators as J 0-
hanssen, Overton, Wilson, Loeb, Delage, and 
Davenport, all of whom bave experimented 
with life in some form or other. Prof. De 
Vries has confined himself to the study of 
those forms of plants that suddenly make 
their appearance from time to time. It was 
his good fortune to discover a wild plant 
(Lamarck's evening primrose) which may still 
be considered in a condition of mutability. At 
frequent intervals it is observed to produce an 
entirely new and permanent species, although 
the stock itself is not altered by the process, 
nor even noticeably diminished. This is, per­
haps, the most striking instance of experi­
mental mutation to which Prof. De Vries can 
poInt, an instance, moreover, which shows that 
sudden sports are the prevailing rule, and 
probably the exclusive manner of originating 
new varieties. Mutation, of course, cannot 
be assumed to be a special feature of evening 
primroses. They must occur elsewhere, and 
these must be sought. The omothera was one 
of a lot of nearly one hundred species tested 
as to their constancy. It proved to be the 
only changeable form among them. By testing 
one hundred species of the same forms, it 
seems probable that one or two instances of 
mutability may be detected. The chief object 
of Prof. De Vries's inquiry has naturally been 
the study of the mutable strain itself. Some 
of its seeds yield new species, while others 
are more conservative. It is probable that the 
degree of mutability, or in other words, the 
yield of mutating seeds, is more or less de­
pendent upon external life conditions. 

THE ELEMENTS OF PLANE AND SOLID ANA­

LYTICAL GEOMETRY. By Aibert L. 
Candy, Ph.D. Boston: D. C. IIeath 
& Co., 1904. 12mo.; pp. 247. Price, 
$1. 50. 

The author has recognized the interdepend­
ence of algebra, geometry, analytics, and cal­
culus in mathematics, and the present work 
is prepared with this idea in mind, so that the 
student is led step by step up to the higher 
branches. It is a well-known fact that calcu­
lus proves a stumbling block to many students, 
because they have not been thoroughly trained 
in analytic geometry and shown its connection 
therewith. To avoid this, the present work is 
treated in an original manner, matter not ordi­
narily found in text books being introduced. 
The problems are dealt with in a very graph­
ical manner and very freely explained. 

If you are now investing small 
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GUAGES. By Charles B. VVaite, 
Chicago: C. V. VVaite & Co., 
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Everybody should be able to save at least $10 a 
month from their income, and this book will tell 
how and why they should do it. 
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8vo.; pp. 162. Price, $2. 
In the preparation of this work, which is 

the result of mor" than three years' labor, 
Mr. Waite has taken the first step toward a 
universal language. Starting with ten lan­
guages, namely, English, French, Spanish, 
Portuguese, Italian, German, Dutch, Danish 
Norwegian, Swedish, and Russian, the author 
expected to find but a few hundred words 
which had similar sounds and significance in 
each tongue. He has finally been able, how­
ever, to find more than two thousand words, 
nearly all of them in common use. This list, 
which has been carefully revised and corrected, 
is intended to serve as a basis for common 
root words, upon which to found a common 
language for the Indo-Germanic family. The 
words are arranged in alphabetical order, in 
ten columns, occupying two pages each. An 
explanatory introductory article is printed in 
all ten languages, as is also the title page. 
A special feature of the volume is a complete 
family tree of the Indo-Germanic family of 
languages. The book is interesting as showing 
the possibilities in the way of a universal lan­
guage. 

BOILER-RoOM CHART. By George L. Fow· 
ler. New York: Norman VV. IIenley 
Publishing Company, 1904. Size 14 x 
28 inches. Price, 25 oonts. 

This chart, which is intended to show at a 
glance any part of a boiler-room equipment, 
is a large drawing in isometric perspective, 
illustrating water-tube boilers, ordinary grates, 
and mechanical stokers, feed-water heaters, 
and pumps. The various parts of the dif­
ferent mechanisms are shown broken away. 
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Wood-working 
Machinery 

so that the Internal construction may be read, 
ily seen. Reference numbers of the different 
parts refer to the list of these parts at the 
side of the chart. 

AMERICAN TOOL MAKING AND INTERCHANGE' 
ABLE MANUE·ACTUR�NG. By Joseph V. 
Woodworth. New York: The Norman 
W. Henley Publishing Company, 1904. 
8vo.; pp. 400; 970 illustrations. Price, 
$4. 

This work is intended for the practical 
draftsman, machinist, and tool maker. In it 
the author has endeavored to give accurate and 
concise descriptions of the fundamental prin, 

F t d P and Tnrret l,athes, Plan, ciples, methods, and processes by which the 
00 an ower ers Shaper., and Drill Presses. 1 greatest accuracy and highest efficiency may be 
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IN\'*' �1r��M �1HJr(5\\\n ! of a large number of special tools and their 
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Li'f. " II these various metals are worked. The book 
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is very complete, being illustrated by over 
I' anIron O�.. '" 1600 drawings, and it should be found in the 

------------ _I library of every machinist and tool maker. 

THE NICKEL PLATE ROAD BETWEEN NEW THE MECHANICAL ENGINEERING OF COL' 
YORK #/Dw!<tif,r2�NiNgHfJtJoELAND, LIERIES . By T. Campbell Futers. Lon, 

don: The Chichester Press, 1905. 4to.; Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Unexcelled dining elf service. Individual 
club meals 35 cents to $LUO each. Also a 13 Carte. Full 
information on appJication to R. E. Payne, General 
Agent, 291 Main 8t� Buffalo, N. Y., or A. W. Ecclestone, 
D. P. A •• 385 Broadway, New York City. 

ANATOMY OF THE AUTOMOBILE 

pp. 128. Price, $3. 
The present book is the first of two volumes 

on this subject, and it deals with boring, sink­
ing, surface arrangements, headg-ears, and 
shafts. The book gives all the latest informa­
tion o f  value to the colliery engineer, and it is 
profusely illustrated with numerous half-tone 
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MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by dl­
tailed working drawings on a large scaJe, and the fur­
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in SCTENTIFIC 
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By "DR. DYKE" plates and line drawings to the total number Universal Kerosene Engine. 
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of 294. All the most recent improvements­
both electrical and mechanical-in mine-bor' 
Ing and shaft-sinking mac hinery are described, 
and the work will no doubt be highly appre, 
dated by all mining men. 
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ELEMENTARY COURSE IN M ECHANICAL 
DRAWING. Part I. By Arthur W. UNIVERSAL KEROSENE ENGINE CO. 

Chase, B.S. Chicago: Howland 6. 8 and 10 FIrst St •• ' New York 
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pp. 189; 97 illustrations. Price, $1.50. 

Open End, 1.00 
Both guaranteed 90 days 

Mammoth Catalog for lOco in stamps 

. or Send jar OVrcular A. 
The Ober Mfg. Co., 10 Bell St .. Chagrin Falls. 0., U.S.A. 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Hn� The�e Great A..dvontages: 
The Bp€€d can be instantly cha�dnbm 0 to 1600 without stopping or shiftmg b€lts. Power applIed can be graduared to driv€, with €qual saf€ty, th€ smallest or largtst drills 
:\��� i�s dri\lg�aak���d�rfl1;c&�dnlo::n ��rn€Ca��I�;��� 

W. F. & JNO. BARNES (JO., EBtablish€d Hl72. 
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SENSITIVE LABORATOHY BALANCE. 

This book is a simple, untechnical work on 
the subject of mechanical drawing. All plate's 
required in the course are omitted from the 
book, thus preventing the copying of such plates 
by the student. The course contains a brief 
drill of a few fundamental geometrical prob, 
lems. Orthographic projection is studied from 
models, thus giving the student a concrete in, 
stead of an abstract conception. Specifications 
are given for each problem, so that the pupil 
may have a drill similar to what he would 
experience in practical work. 
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By N. Monroe Hopkins. This H built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tGols, a1J.d it wilJ 
work as well as a $125 balance. The article is accom .. 
panied by detailed working drawings showing variuus 
stages of the work. This article is contained in SCIEN­
Tunc AMERICAN SUPPLEMENT, No. 1J84. Price 10 
cents For sale by MUNN & Co .. 361 Broadway, New 
York City� or any bookseller 0'1' newsdealer. 
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Air and gas motor, compressed, M. E. Clark 785,713 'PAN TOG A GENTLEMAN'S Air brake control, F. B. Corey . . . . . . . . . . . •  786,008 - DRESSING (JllAIR 

cal and Easily Operated. 
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Air brake system, automatic, F. B. Corey . 786,007 
Air compressor, hydraulic, C. R. Jones . ... 785,889 
Air separator, -C. H. Lane . .  785,811 
Alimentary composition, B. Gollwitzer ... . 786,111 
Aluminium or other metals, extracting, H. 

S. Bl3.ckmore ............. , .. . 
Amusement apparatus, S. Miyatu ........ . 
Animal colics or gripes, apparatus for treat-

ing, A. Hepnar . .... . . . ... . . .... . ... .  786,215 
Animal dipping apparatus, E. W. Bennett . 786,089 
Antiseptic mats, manufacture of sanitary, 

. J. P. Sutor . .. ... .... .. .. .... .... .... 785,838 
Armatures, commutating device fOl' alternat-

ing current machine, M. Deri .. .... .. 786,010 
Awl, sewing, M. R. Botkin ..... .. ... . ... 786,000 
Awning and frame, folding, J. A. Poltock .. 785,9151 �e ;�����;er�' A?'F�O���:r':: �:::::::::::: +�g:��g I. 
Bale tie, E. L. Pence . .... . ..... . . ....... 786,147 
Ball, appliance for playing table foot, M. 

(,,, 'Ohe Cushman Motor I Bafi(f�i�etJre�si�gs;' p��p��i�g: ·M.' 'C�h�::::: +��:6g� 
never disappoints. The l€ast wt'i�ht for thf' pow€r 

I 
Bar fixture, C. C. Fi,nch ... . . . .. ........ .. 785,942 
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Blower, H. E. Parson ... ..... . . ... .. .. .. .  786,234 � 
Boiler flue scraper, v\r.G. Bolus .. . .. . . ... 786,092 
Boiler tube tightening device, F. J. E .. Jo-

hansson . .... .... ....... ... . . . ... .. ... 785,888 
THE EUREKA CLIP 

The most useful article ever invented 
����b 

�cRf�s�s
�iuJ�g���::��!�s���u�: 

ance Companies and business men gen­
erally. Book marker and paper cHp. 
Does not mutilate the paper. Can be 
used l'epeatedly. In buxes of 100 for 25c. 
To be had of an booksellers. stationers 
and nOLion dealers. or bV' mail on receipt 
of price. Sample card, b¥mail,free. Man-

Bobbin carrier, G. Dingendabl . ........ . . . 785'718 1 
f@ Boiler tubes, tool for operating upon, J. L. 
" Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 786,064 1 
:. Book, scraP

i 
A. M. Pettengill .. . . . .. . .. . . 786,235

. � Boron by e ectrolysis, production of, Lyons 

� Bottle, R. J. Modespacher .. . . ... . . . ...... 786,134 I 
Bottle corks or like stoppers, means for se-

curing, J, J. Cbavasse . .... . . ........ . 785,859 

? & Broadwell . .. .. ....... .. ... .. ....... 785'962 1 
Bottle or' the like receptacle, milk, F. Ham-

Bra�i�� i���;' ��i£ 'h��ti�g,' 'P��k�� . & . G�'r: 786,212 \ 
ART E S I A N Bric�et�r 'tii�' ��ttin'g 

. ���hi��:' c: . Ii:' C�d: 785,827 \ 
'i!f::'tc�.� BKx �2Y?'1'!:.:'�\�(}d�'i.ey' 

Wall •• Oil and Gas Wells drilled 
by contract toany depth from50 
to 300J feet.�We also manufac. 
����D��u�4flh mrYJ�g'Ji:�� 
same. Portable Horse Powet 
��ci"b¥n';,�

n
i�� 1�tetg' 12�il��t 

Write us stating exactlywbat 
is required and send- for iUllS­
trated catalogue. Address. 

PIERCE WELL ENGINEERING AND SUPPLY <.,,,. ? 186 LUIEBTY BTUliiT. l'iEW rOUK. U. 8..A. 

ding .. . . . . . . ... . ............ .... .. . ... 786,003 
Bricks from coal or coke refuse, manufac-

turing, J. Hammerscblag et ai. . .. . ... . 786,028 1 
Broo.n handle attachment, L. Shaff'ner ..... 786, Hil> . 
Brooms into bundles, device for assembling, ) 

A. P. Longdon .... . .... . .. . . . . . . .. . .. .  786,228 
Backle, suspender, M. L. Rothschild . . .... 785,920 
Buggy top brace, P. W. & D. D. Moyer .. . 

786,138, 
Building block,· J. F. Dunham • • . . . . . . . . . .  
Burner, H. I{. Hess . . . . . . . . . . • . . . . . . . . . .  
Butter cutter, C. P. Ross .............. .. 
Butter tray, A. C. Hnmmer ............. . 

786,139 
786,250 
786,123 
785,978 
785,952 

'which presses and Cr€ase8 your trousers wnile 
.. 

s
!�j've::��v����d;n �ra�:Of�: �r;:::s f;,� This chair will ])osltively p' evt:nt 
::a�r/;;�ii:J 5(1����'cr��hi�; �ili appear as ..... esh every morning' as if just from th� tailor's. &

v
es i ts cost in 6 mon ths llnd will last a life­

time. Indispensable iu a gentleman's . 
apartment. Price within reach of all. Write to day for illustrated 
descriptive folder and price . 

(JENTRAJ. MANTEL (JO. 1212 Olive St •• St. I.onl., Mo. 

WE LL· DRIL�ING 
Machmes 

Over70sizes and styles, for drilJing either deep or 
sballow wells in anykinrtof soil or rOCk, Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, Simple and durable. Any mechanic can 
opera.te tbem easily. Send for catalog. 

WILLIAMS BROS •• Ithaca, N. Y. 

We have published at considerable expense a 2B'page booklet giving the exact facts and figures on 

Comparative Costs 
and Non-Fireproof 

of Fireproof 
Construction 

of various classes of buildings 

THIS BOOK IS FREE 
with each yearly subscription to FIREPROOF MAGAZINE beginning with issue of April, 1905. 

(let this book and know the truth. 
The Enormous annual loss of Property and of Life by Fire is simply another evidence of the 

terrible grip which prejudice and ignorance exert upon the mind of man. 
There is no excuse for these losses. Destruction by fire can be largely controlled. 
There is onl)' one way to control it, however, and that is to strike at the root of the trouble­

Build Right-Build Fireproof. 

FIREPROOF MAGAZINE 
is published i n  the belief that if builders a n d  investors in buildings (small or large) kne w the facts, 
knew how to control the fire fiend, that they would be quick to avail themselves of that knowledge, 
and the terrible devastations by fire would be practically eliminated. Slowly the seed has taken 
root and now the plant is flourishing. Better building i s  the cry everywhere. Still the old prejudice 
of cost-fostered by ignorance-is allowed to stand in the way. 

Thousands of prospective builders are asking, .. W hat is the cost?" And they find it almost 
impossible to secure correct, accurate information and data. 

This idea of excessive cost of fireproof building is a prejudice handed on from one to another, 
due to conditions that existed forty years ag-o. This is your opportunity to get at the truth. 

FIREPROOF MAGAZINE deals with the fire qupstion from many standpoints besides that of 
building-insurance-fire safeguards-ins�ection-it believes in everythIng that will reduce the annual 
ash-heap. You will get at least one good Idea from it every month. Won't that be worth8!11 cents to 
you? 

Get the comparative cost book. Tt is free with each subscription beginning with ApriL Sub­
scription price $1.00 a year. Subscribe to-day-to.morrow never comes. 

Enclose check for $J.oo and address envelope to FIREPROOF MAGAZINE, CHICAGO. 
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