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upon such subjects as the present. It is a
book which all who are in any way connected
with glue will find absolutely indispensable.

PriNciPLES OF CHEsSS IN THEORY AND
PracTicE. By James Mason. London:
Horace Cox. 1900. 1emo. Pp. 327.
Price $1.

The author is a well-known chess expert
and he has produced an admirable book.
What he terms the ‘“ elements of chess ™ is par-
ticularly valuable. It gives not only the
rules of the game, but cemmon sense directions

for playing it. The diagrams are unusually

clear.

Haxp-Book OF THE ELECTRO-MAGNETIC
TeLEGRAPH. By A. E. Loring. New

York: D. Van Nostrand Company.
1900. 1eémo. Pp. 116. Price 50 cents.
The first edition of this werk was published
in 1878, and the original text has now been
thoroughly revised, so as to include the present
state of telegraph practice. A new chapter
describing in outline the new duplex and
quadruplex methods of telegraphy has been
added.

BericuT voN ScHIMMEL & COMPANY.
(Inhaber Gebr. Fritzsche.) Fabrik
ather. Oele, Essenzen, und Chem-
ischer Préparate. 1900. Leipzig.

DIE ASSANIERUNG VON PARIs. Bearbeitet
von Dr. med. Th. Weyl. With 56
illustrations and 3 maps. Leipsic:
Wilhelm Engelmann. 1900. Octavo.
Pp. 62. Price, paper, $2.

T'.is book is the first of a series of mono-
graphs on the sanitation of the world's large
cities. The pamphlet before us is a clearly-
written, fairly weli-illustrated account of th»
system by which the city of I’aris disposes of
its waste products, receives its water, and is
drained. The account is thoroughly scientific,
and so far as we have been able to determine,
fully trustworthy.

RopeEr's CATECHISM FOR STEAM ENGI-
NEERING AND ELECTRICIANS. Including
the Construction and Management of
Steam Engines, Steam Boilers, and
Electrical Plants. By Edwin R.
Keller, M.E,, and Clayton W. Pike,
B.S. Philadelphia: David McKay.
1900. 18mo. Pp. 365. Price §$2.

The great value of a catechism lies In the
fact that a judicious questioning emphasizes
the more important points of a subject, and
also stimulates the student to think more
definitely and clearly upon it than would*be the
case if merely reading about it. In these re-
spects the written catechism is the best sub-
stitute for oral teaching, and the authors have
performed their task in the preparation of the
present volume in an admirable manner. It
was written by Stephen Roper in 1873, and has
been so useful and popular that twenty-one
editions have been called for. The present is
rewritten and greatly enlarged. It is profusely
illustrated.

Pitaax's TWENTIETH CENTURY BUSINESS

Dictation BooKk oF BUSINESS LET-
TERS. LEGAL DOCUMENTS AND Mis-
CELLANEOUS. New York: Isaac Pit-
man & Sons. 1900. 1eémo. Pp.

240.

$1.

A most valuable buok tor all who are inter-
ested in stenography. It is a complete - ---ai
of dictation for the use of schools, colleges,
teachers, law stenographers and students of
shorthand and typewriting. 'The letters are
admirably selected and cover a vast range of
subjects. We notice on page 87 one of eur
own letters relative to patents on inventlons.

ON SANITARY AND OTHER MATTERS. By
George S. Keith, M.D. London: Adam
& Charles Black. New York: The
Macmillan Company. 1900. 12mo.
Pp. 127. Price $1.

The author's chapters deal with the waste
of water in houses and the modern systems
of treating and nursing infectious diseases, how
to protit by life at sea, on rice meal, the story
of an eye, and the rapid and progressive dete-
rioration of the young, on athletics, etc. The
papers all point out the prevailing errors of
sanitary or economic matters which serlously
affect the well-being of the community, and
which, but for the strangely resistant force of
conventionalism, could easily be set aside and
with much advantage to all.

Price 75 cents in boards, cloth

RoyaL Navy List Diary AND NavaL
Haxp-Book  rFor  1901. London:
Whitherby & Company. 1900. Pp.
535. Price $1.25.

This is the fourth volume of a publication
which has been well received by the naval
officers for whom it is specially prepared.
Over H)) pages are devoted to the diary, a
rage tor each day of the year. At the end
of every month is a printed page on whlch
the officer may enter the dates on which the
various drills, incidental to the vessel fin
commission, took place in that particular
month. At the commencement is a conslder-
able amount of historical and statistical infor-
mation respecting the Royal navy, inciuding
an important article on the naval progress
of the year by L. (‘arr Laughton. The hand-
book contains several pages devoted (o as-
tronomical phenomena of the year, and these
are also tables of tides and tidal constants,
together with a variety of information to
meet the special needs of the naval officer.

Wusiness and Personal.

Marine Iron Works. Chicago. Catalogue free.

For logging engines. J. 8. Mundy, Newark, N. J.

“TU. 8.” Metal Polish. Indianapolis. Samples free.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Yankee Notions. Waterbury Button Co., Waterb’y,Ct.

Rigs that Run. Hydrocarbon system. Write St,
Louis Motor Carriage Co., St. Louis, Mo.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

New Book.—Design and Coustruction of Oil Engines.
By Goldingham. By mail, $2. Spon & Chamberlain, 12
Cortlandt St., New York.

The celebrated ' Hornsby-Akroyd' Patent Safety Oil
Engine is built by the BPe La Vergne Refrigerating Ma-
chine Company. Foot of East 135th Street, New York.

The best book for electricians and berinners in elec-
tricity is ' Experimental Science,” by Geo. M. Hopkins.
By mail, . Munn & Co., publishers, 31 Broadway, N. Y.

I Send for new and compiete catalogue of Scientitic
and other Books for sale by Munn & Co., 31 Broadway,
New York. Free on application.

HINTS TO CORRESPONBENTS.

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 or answers should give
date of paper and page or number of- (question.

Inquiries not answered in reasonable time should be
repeated; eorrespondents 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 departinent, 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.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinetly
marked or labeled.

(8039) J. S. asks: How to make a
small heater by utilizing a 110-volt electric
current. A. For a small electric heater use
iron wire of a size which will carry the cur-
rent, and take enough to have the needed re-
sistance. Coll this, and mount the coils on
iron frames covered with several thicknesses
of asbestos cloth to prevent short circuits.
You can get an idea how to make the heater
by examining the cuts of heaters in the cata-
logues of makers of such articles. If you wish
5 amperes or thereabout to tlow when the
wire is hot, take 300 feet of No. 18 American
wire gage iron wire. You will see that the
heater is but a rheostat applied for use as a
heater. It may be provided with a switch, so
as to give various degrees of heating. The
rheostat of an electric lantern will answer very
well as a heater.

(8040) W. E. G. asks: How can I es-

tablish upon my premises a pond for the pleas-
ure of my water fowl—say, 30 by 40 feet,
fed by the water supplied by the corporation?
My land is a rich loam, with loose subsoil. A.
FFor preventing seepage into the soil from an
artificial pond, make a puddle of clay and
sand about equal parts er a little more clay
if the sand is coarse or loamy. Ram it well
all over the bottom, and rise within the em-
bankment to the top or above the water line.
If carefully done with the embankment pre-
viously wet-rammed, the clay puddle may only

|
A. Yes.

. readers.

i A table of these results kept near

line the bottom and side and be covered with |
| be saved.

suflicient sand to protect it.
of the puddle depends upon the depth or
pressure. If frem 5 to 7 feet deep, the bot-
tom puddle should be 1 foot thick and the
sides may taper to 6 inches at the top above
the water line. The overflow may be a pipe
leading through the bottom or side as con-
venient, with a strainer, or may be a stone
dam overflow protected by a net of galvanized
wire, if it is to be also used as a fish pond.

(8041) M. T. writes: Please give me
the resistance of 1,000 feet of German silver
and platinum wire of the following numbers
by B. & S. gage: 30, 31, 32, 33, 34, 35, 36;
also price and place where they can be pur-
chased. A. The resistance of German silver
is 12.9 times as much as that of the copper
wire of the same size and length, and that of
platinum is 5.5 times that of a copper wire
of the same size and length. Hence, if you
multiply the number of ohms per 1,000 feet of
copper wire from the tables by these numbers,
you will have the resistance of 1,000 feet of
German silver and of platinum wire respective-
ly. Lest you may not have the figures for
copper wire, we add them for B. & 8. gage:

No. R. per 1.000 feet.
B30 e 103.30

S B - - - KL o - 12¢.2

32 i T ke ihcheke el 164.26

B 5000000000 0a000000 000000 207.08

34 e 261.23

<L A TR e g e e 329.35

WEE i e A A T S R 415.24

in electric material can ohtain
See our advertising columns from

Any dealer
these wires.
time to time.

(8042) C. W. C. asks: 1. Can you
tell me if phosphorus is dangerous to handle?

The thickness|

2. Is it an explosive, what is
there about it that is dangerous? A. No; it
is not an explosive. An explosive is a sub-
stance which is suddenly transformed into a
gas, occupying many times the space which
the substance occupied before the explosion.
The danger from phosphorus arises from the
ease with which it takes fire. It is the sub-
stance which is used upon the tips of ordinary
matches to ignite the wood. 3. Ilow does it
come? A. It is sent to market in rolls about
% inch in diameter and 3 inches or there-
about long. 4. Ilow long would a piece 1
inch long and % inch square burn if about 1
of an inch was exposed at a time? A, It
could not be controlled in burning in that way.
It would burn very violently when set on fire,
as a match does. 5. Does it burn with a flame
when not submerged in water? A. Yes. 6.
Can you tell me some other chemical that
would burn with a flame by pouring acid er
water on it? A. Potassium or sodium will
take fire when dropped into water, and burn

or

in the water. 7. What is its cost? A. I’o-
tassium is about $1.50 an ounce, and sodium
about 30 cents an ounce. & In what form

does it come? A. In sticks in bottles covered
with Kkerosene to prevent them from taking
fire. No one should play with any of these
substances. They are very dangerous, and
frequent accidents result from people without

experience attempting to handle them.

(8043) J. B. H. writes: In our busi-
ness, as in many others using large quantities
of liquid mixtures, there is often occasien to
find the contents of a Kkettle or other round
vessel, er to find the number of gallons al-
ready in any such Kettle when the contents are
of a known depth., I send you the formula
which I have found for use in such cases.
With it the labor of computing is, I believe,
reduced to a minimum. Should wu consider it
worthy of publication in yeur magazine, 1 have
no doubt it will prove helpful to some of your
To find the capacity in gallons (of
231 cubic inches) of any vessel having straight
sides  (either parallel, convergent, or di-
vergent), having a circular horizontal cross-
section and having a flat, spherical, or spheroid-
al bottein,

3C (a+b)*+8DD*
—-——— = capacity in gallons.
3529
Measurements are all in inches. In case the
vessel has a flat bottom, the second term in

the numerator of the fraction disappears.
A. The fermula given above is an approxima-

tion, perhaps close enough for factory use,
but in any special case the result obtained
from its use will vary somewhat from a cer-
rect gaging of the Kkettle. It would seem to
be better to gage a new Kettle before it is
put into use by measuring the depth for each

“'D""'“(""""““

filling it.
the Kettle
will enable the werkman to work with ac-
curacy., and without the trouble of making
any calculation in order to find the quantity
of liquid in the Kkettle. Ile will only need
to measure the depth of the liquid in the ket-
tle, refer to the table. and opposite the depth
read the quantity in gallons or any other de-
sired unit. Much time would in the long run

unit of quantity of water used in

(8044) C. E T. asks: 1. How would
you wind, and with what size wire, the arma-
ture and field magnet of the hand power dyna-
mo in “lixperimental Science” in order to se-
cure the best results of electric lighting on a
small scale; that is, to light the greatest
number of small lamps with this dynamo? A.
We should not change the winding from the
plan given in ‘Ilixperimental Science.” The
machine will give 10 to 12 volts and about 3
amperes at full speed. 2. Ilow many lamps of
one candle power, requiring 3% volts and 1-5
ampere, will the hand power dynamo light
at the winding in "IExperimental Science”? A.
Put three lamps in series to use up the voltage,
and as many series as you wish till you use
up the amperes. 3. If the primary coil of a
telephone induction coil were attached to 2
magneto-electric machine, would tie current
received from the secondary coil be a direct cur-
rent? A. No. If the magneto gives a direct
current, there would be no secondary current
at all. An induced current is only produced
in the secondary when the primary current is
varying, rising, or falling, starting or stopping.
VWhen the primary current flows without change
of value, there is no inductive effect produced
by it upon the secondary. An interrupter is
introduced into the primary circuit to make
and break the current; that is, to vary the
strength of the primary current. Then there
is a secondary current produced, which is al-
ternating in character, when the secondary
terminals are brought together: hut is inter-
rupted and in one direction when the terminals
are dir'awn apart, so that a spark is thrown
across the gap.

(8045) L. V. C. asks:

me the time necessary

Will you tell
to magnetize steel

© 1901 SCIENTIFIC AMERICAN, INC.

blocks? A. Very little time iS need2d to mage
netize steel to saturation, by a suitable cur.
rent, such as is given by a dynamo. A few
seconds will suffice. There is little gain in
strength by prolonging the process.

(8046¢) O. S. asks: 1. About how
many pounds of wire would it take to wind
the armature and field coils of the simple
electric motor of SCIENTIFIC AMERICAN, vol.
Ixxxiii, No. 23? A. About half a pound is re-
quired for the armature, and about the same
quantity for the field. The quantities are
given in the description in feet. 2. Is it possi-
ble to use this motor as a hand generator, and,
if so, how many volts should it give? A.
Probably not. It is a little fan motor. 3.
Ilow many cells of battery (each giving 1.5
volts) would be required to run the abeve
motor? A. Six or more.

(8047) W. F. G. agks: 1. Is it necessary
for best results to include Leyden jars in the
circuit of a focus tube? A. Yes; in using a
static machine for exciting the tube. 2. Are
thin copper sectors of a Wimshurst required to
be in perfect contact with the glass at all
points? A. No; though it is desirable to fix
it as completely as possible to the glass.

(8048) R. N. D. asks: 1. Is the ordi-
nary bichromate hattery, consisting of a zinc
plate suspended between two carbon plates in a
solution of bichromate of potash and sulphuric
acid, a closed circuit battery? A. No. The
battery polarizes quite rapidly on closed cir-
cuit. 2. Should the zinc plate be removed from
the solutien when not in use? A. Yes, always.
And after the battery has worked a few min-
utes. the zinc should be raised and lowered to
displace the hydrogen. 3. Is it necessary to
amalgamate the zinc? A. Yes.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

JANUARY 29, 1901,
AND EACH BEARING THAT DATE.

[See note at endof list about copiesof these patents.)

Adding machine attachment, Bullock &
SChaltz_ = . - P T e - e e - O 666,643

Advertising device,
Wright

................................ 666,727

Advertising letter paper and onvelop, I, P.

DINICED R R g iasse U - « s s 666,924
Agricultural iwmplements, counterbalancing

deviee for, ). B Funk..oooeveneeaiaann 666,961
Alarm. Sce Burglar alarm.
Alloy, making, C. T. Hennig............... 666,670
Ammonia, apparatus for obtaining, H.

KisScheml . o oo [ a1 s « e e o S - - sasl 666,657
Armature coils, form for

Lundskog . 667,134
Armatures, device 1 g

ment of eleetric motor or genvmtol, J.

e WAHSDI. o« boe oo oo e il s 666,831
Automobiles, el

.. N. Dicker 666,956

- 666,662

Aw ning adjuster, 5
. 666,694

Awning frame hol(h it
Axle, adjustable ball’ be aring,
ger

. H. Plan
A J

e (11)7 0(;{
12

Baby jumper, A. B. Sturge
Barrel blank making machine, A. althy. .. ln(.h \72
Barrel, detachable head, J. L. MeKay...... 600,810
Barrels, &c., machine for molding, G. W.
Larawtly . 0. ... .00 ceiiaafocacciinanaas 666,812
Basket making machine. E. Horton......... 666,755
Bearing frame or bracket, . 0. Zeinwoldt.. 666,994
Bearing, shaft, Richter & Ischler.......... 667,037
Belt, electri \[n(un & Murray . 366,933
Belt, endless carrier, J. S, \nm« 666,709
Belt support, M. H. Wilson....... 666,914

L 667,171
ceaaaaaas GB7,053
ment  for

Bicyele, C. Christensen. .. ...
Ricyele crank, . Alhwan

G
Bicyeles in rear of vehicles, attac

leading, MceDonald & Davis............ GHRT, 104
Binder, temporary, (. V. Ilenke L. 667,012
Boat, life, J. A, Anicllo 667,007
Roiler. See Steam boile Water tube boiler.

Book open bolding device, J. L. O'Neal. ...
Boot or shoe, J. P Waketield. . ...

Boot or shoe polishing device, F. . 667, 1.)7
Bottle cap closure, E. Hoffman............. 666,673
Bottle caps, machine for rolling locking lugs

on, I8, Hoffman. ...t 666,672
Bottle closure device, IN L. Yewell. . .. 666,951
Bottle guard, .J. H. Peters...........o.oun. 666,9:36

Bottle neck forming machine, A. J Rm]nlph
Bottle stopper, JJ. Steinberg.......
Rottle, unrefillable, E. Krahenbuhl
Bottle wrapper machine, G. A. Muenz Illlhlll'l' 5
Box, M. Breanlt................ ...
Box making machine, (. Engberg...........

666,9:3¢
166,911

667,009

Brake.  See Vehiele brake,

Brake shoe, W. A, Allen. - 667,052
Bridges, construction of tu (11, I \\(ldnn 666,833
Bm.ula'(, J. -Brilges. . . . .|osewimes von - ¥ e ... 667,000
Brush, bath, B. D. I\mcl\mlm(l\m ... 666,759
Buckle, A. J. Davidson........ .. 667,003
Buckle, suspender, A, R. Miller . 666,770

Burglar alarm, W. H. Darrish 666,688

Burglar alarm system, C. Coleman. hhh,'HT 667,115
Burner. See  Gas  burner. Hydrocarbon
burner.
Burner, O. P. Eversole . 666,957
anlng pulverized fuel, .
Emerick .. . 666,862
Rutton, F. Clar 7 . 667,002
Button, detachable, W. 666,805
Button fastening device, Nevins & White... 666,971

Cabinet, food, J. Albert.........cvvvnnn. G66.952
Cabinet, kitchen, R. R. Lake..... 5 . 666,810
Cable supporting clip, Puller & W.ilsh ...... 666,960
(Caleulating machine, W. H. Clark.......... 666,919
Camera, photograpbic, ¥. B. Bickinson..... 666,652
Can opener, G. W. (}nmher ................. 667,084
Can opener, Thurlow & Epler............... 667,108
Cans, ete., device for removing caps from,

Vol JF VLG o Fe G o e o 0 oo i 667,145

Caps, machine for charging wax and corks
into vessel, C. G. Bauer...............
Cansule, metallie, . A. Wilmot.
Car brake attaechment, C. E.
Car door, grain, A. Miller........
Car draw bar or draft l'lgglng a
railway, T. L. McKeen.
Car fender, I'. P. Laws.

666,917
. 666,723
667,004
. 667,007

L 666,970
. 666,964

Car fl-udvr, strreet, Case & qchllldt .. 666,736
Car, ete., freight, Campbell & Humnhm) ... 666,734
Car or vehicle sanding machine, railway, O.

8. Hammvond. wis o ouvm o o omn ava i o 666.86:3
Car safety device, street, B. Mnsmms ot al. 666.815
Car switch, .mtum.iti(' Harris & Fall....... 666.930
Carbon sheet bolder, L. F. Miller. coa. 667,098
Cardbeard scoring machine, A. Aniexsen . 667,055
Cart, band, B. Butler...................... 666,733
(‘:u‘tl-lll;zl- belt, woven, T. C. Orndorff... . 666,687
Cartridge carricr, B. T. Glbson.....ee0e 667,082

(Centinued on page 93
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