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'Business and Personal (ants. '

ROTARY ENGINE. —J. R. LEwis, Jersey
City, N. J. The invention relates te engines
and mere particularly te these eof the retary
type. TIts principal ebjects are te previde a
simple and efficient engine. By the means
empleyed beth the impact and expansien ferce
of the steam are utilized. If the apparatus
is te be used as an internal-cembustien en-
gine, the supply may be te the casing-sectien,
the exhaust ef which is delivered to ene ef
the twe separate sectiens. In this manner net
enly is the impact ef the exhaust applied te
the retating ef the shaft, but a muffling effect
is secured in its passage ®between the blades
with cemparatively little back pressure.

OIL-BURNER. — W. 8. JENKINS, Cleburne,
Texas. This imprevement pertains te an ap-
paratus fer burning heavy eils with the aid
of an atemizing-jet. It is particularly adapted
te lecemetive-werk; but it is useful in ether
cennectiens—fer example, with statienary and
marine beilers. A special feature lies in an
arrangement causing the eil te flew steadily
frem the burner in cemmen with the atemiz-
ing jet of steam er ether fluid, thus preducing
a regular flame and thereughecembustien.

ROTARY VALVE. — J. CRUIKSHANK, Yerk-
tewn, Va. In the present patent, Mr, Cruik-
shank’s inventien is an imprevement in the
valve actien ef steam-cngines. and is intended
te relieve the valve-seat ef beiler-pressure and
te keep the balance witheut readjustment,
witheut regard te what pressure there may
be in the beiler. This nete will be fellowed
later by a cut and a fuller explanatien ef
this impertant inventien.

Railways and Their Accessories.

MAIL-BAG-DELIVERY DEVICE.—P. J. A.
ScHNoonr, Helstein, Tewa. Mr. Schneer em-
pleys a specially-censtructed derrick at each ef

the railway-statiens er ether places at vvhichI
the mail-bags are te be delivered and taken up i

by the devices en the car, and within the car
¢mpleys a specially-censtructed swinging crane,
cembined with retaining devices therefer, as
well as eperating devices and specially-cen-
structed brake devices fer .preventing metien

of the car frem causing the mail-bag te beI

carried tee vielently within the car as the
crane is caused te be swung in an inward
directien.

BRAKE.—C. E. F. BurRNLEY, Eckman, West
Va. This brake is mere particularly adapted
fer use upen such vehicles as mine-cars. When
brakes are meunted upen hangers supperted
upen fixed pivots, they must be censtructed
with accuracy te secure equal pressure upen
frent and rear wheels, and even this will cen-
tinue enly se leng as wear en shees is iden-
tical, a cenditien net attained in practice.
Therefore ene pair ef shees wears mere than
the other and pewer applied is expended upen
the Ileast-wern pair and the hangers, with
cempanion shees having little er mne frictien
upen the wheels. This inventien allews the
shees te bear upen the wheels with equal
ferce, this centinuing until all the shees are
weln eut.

Pertaining to Reereation.

SWING.—T. H. BARGER, Peekskill, N. Y.
Mr. Barger’s invention pertains te swings, the
main objects being te secure great flexibility
and te previde fer the eperatien and ex-
penditure eof cemparatively little pewer with-
out intreducing any cemplicatiens er any
fcatures likely te get readily eut ef erder.

Pertaining to Vehicles.

LOG-CART. — R. J. WiLLiams, Natalbany,
La. 1In eperatien the tengue eof this device Is
made slidable by remeving a pin, and the sets
of heeks are attached te the legs te be car-
ried. Herses er ether meving pewer is at-
tached te the tengue end, and by this means a
chain will draw a lever ferward until the heek
engages a catch. Legs are thus raised by
reasen of chains being weund en a drum. The
tengue is then slid back, and the pin is again
placed in its epening and legs are ready fer
transpertatien. Te unlead, lift the handle ef
the catch, te disengage the heek, and the legs’
weight causes them te drop upen the greund
on skids. Heeks disengage themselves, and the
cart is ready fer anether lead.

VEILTCLT. T. WiLsON, Lewistewn, Ment.
I'he inventien relates te vehicles, and particu-
larly te sleighs. The principal ebject is te
previde an autemebile vehicle of this character
which will eperate satisfacterily under vary-
ing cenditiens ef surface ever which prepelled.

Altheugh in this case the pewer-shaft is re- -

tated by means eof an explesive-engine, any
cenvenient meter may be empleyed er if the
vehicle be sufficiently light hand-eperated mech-
anism may be used te effect the driving of
the shaft.

Designs.

DESIGN FOR A PENDANT.—G. Fex, Cin-
cinnati, @hie. This design is fer a watch-
chain pendant, seciety pin, er badge. It in-
cludes twe elks facing each ether, rampant,

their herns being cennected by a ring, and the ;

hind legs of the animals being attached te and
suspending ernamental scrells surreunding a
disk er plate bearing a representatiem ef a
mallet and a relled chart.

NoTE.—(opies of any of these patents will
be furnished by Munn & Ce. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
i numbered in consecutive order. If you manu.
! facture these goods write us at once and we will

"send you the name and address of the party desir- |

ing theinformation. lu every case it _is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works, Chicago. Catalogue free.

mouldings.

** U. 8.” Metal Polish. Indianapolis. Sampbles free.

Inguiry No. 7105.—For manufacturers of blue

flame (paraffin) stoves.
For bridge erectingengines. J. 8. Mundy, Newark, N.J.

Inguiry No. 7106.—For manufacturers of red
cedar bark.

2d-hand machinery. Walsh’s Sons & Co., Newark, N.J,

i
i Tuguiry No. 27107.—Wanted, small planing mill
with all equipments.

Perforated Metals, Harrington & King Perforating
Ce., Chicago.

Inguiry No. 7108.—For manufacturers of aleohol
engines.

Handle & Spoke Mchy.
Cbagrin Falls, O.

Inguiry No. 7109.—For manufacturers of nut-
cracking machinery.

Ober Mfg. Co., 10 Bell St.

Adding. multiolying and dividing machine, all in one.
Felt & Tarrant Mfg. Co,, Chicago.

Inguiry No. 7110.-Wanted, address of the
Mitchell models of the Westinghouseair brake.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 7111.—For manufacturers of adver-
tising novelties.

Marketers of meritorious inventions and specialties
threughout the world. Tatem Mfg. Co., Buffalo, N. Y.

Inquiry No. 7112.—For manufacturers or users of

automatic electric switching devices for use on street
| railways.
1 sell patents. To buythem on anything, or having
| one to sell, write Chas. A. Scott, 719 Mutual Life Build-
| ing, Buffalo, N. Y.

Inguiry No. 7113.--For manufacturers of small,

; flat. flexible chains.

The celebrated * Hornsby-Akroyd” Patent Safety Oil

Engine is built by the De La Vergne Machine Company,
i Foot of [._;: 138th Street, New York.
Inguiry No. 7114.—For manufacturers of high-
- grade toilet mirrors.
W ANTED.—Manufacturers of the Solid Back Scrub
. Brusb. and ether brushes. Handy Article Co., 117 S.
Michigan Street, South Bend, Ind.

Inguiry No. 7115.—For manufacturers of weight
motors or blowers, to be usedit1 connection with gaso-
line light system.

Gut strings for Lawn Tennis, Musical Instruments,
and other purposes made by P. F. Turner, 46th Street
and Packers Avenue, Chicago, Ill.

Inquiry No. 7116.—For manufacturers of air
pumps to be run by water for gasoline jight system.

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware speciaities, wood
fiber machinery and tools. Quadriga Manufacturing
: Company, 18 South Canal Street, Chicago.

Inguiry No. 7117.—For firms who sell all kinds of
household gocds, hardware, etc., nothing to cost over
10 cents each.

| Absolute privacy for inventors and experimenting
A well-equipped private laboratory can be rented on
moderate terms from the Klectrical Testing Labor-
' ateries, 548 East 80th St., New York. Write to-day.

I]Juuir{ No. 7118,.—-For manufacturers of wire
goods wirh as paper fasteners, small coil springs for
holding display cards, etc.

WANTED.—To buy ideas or patents for new articles
to manufacture as a side line. Vil consider all prope-
sitions, but prefer articles commonly used by the
popuiace. Briefly give full particulars. F. Raniville

. Co., Grand Rapids, Mich.

Inquiry No. 7119.—For manufacturers of cellu-
lose from cernstalks.

! QUANTITY CrLERK WANTED. —In the office of a
I large ornamental iron and bronze manufacturing com-
pany. A man understanding plans. Opportunity to
develop from drafting office to quantity and estimat-
mg clerk. Address Clerk, P. O. Box 773, New York.

Inyuniry No. 7120.—For manufacturers of beads
out ot seft stone.

A GOOD LOVE STORY.

“ A Paper Proposal” is the title of a clever piece of
fiction contained in * Mountain and Lake Resorts.” a
book just issued by the LACKAWANNA RAILROAD
in which some of the most delightful summer resorts
in the east are illustrated and descrived. The story is
well worth reading, and the other information may
help you in selecting your vacation place.

The book will be mailed on receipt of ten cents in
stamps addressed to T. W. LEE, General Passenger
| Agent, New Yerk City.

Inguiry No. 7121.—For manufacturers of con-~
densers for telephone or wireless telegraph.

Young man, practical engineer, large acquaintance,
desires to rcpresent manufacturer on Pacific coast on
commission basis ; can furnish best of references as to
industry, character and ability. Address VW. Brown
Smith, 620-622 Laugh!in Building, L.os Angeles, Cal.

Inguiry No. 71:22.—For manufacturers of glass

tubing having 1-16 inch inside diameter, for making
wireless telegraphk coherers.

Inguiry No. 7123.- For parties who can furnish
raw hide.

Inguiry No. 7124.—For manufacturers of wire
musical instrume.ct strings.

Ingniry No. 7125.—For manufacturers of adver-
tising noveltics.

Tnquiry No. 7126.—For manufacturers of cap-
sules” 0f carbon dioxide gas; also siphon for charging
water.

Inauniry No. 7127.—For parties selling sheet alu-
minium and a soldering flux for soldering aluminium.

Inquiry No. 7128.-For manufacturers of ma-
chinery for making #an na into tine flour.

Inquiry No. 7129.—For manufacturers of brass
band instruments.

Tnguiry No. '7130.- For manufacturers of springs
wound by a key and run tor five or ten minutes.

Tuaunirv No. 7131.—For parties who print colored
pictures on paper in one continuous piece of about &
inches wide and 12 feet long.

Inquiry Na, 7132.—For manufacturers of tele-
scoping steel flag poles.

Inguiry No. 7104.—For manufacturers of picture
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HINTS TO CORRLSPUNDLNTE,

Names and Address must accumpary ull 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; correspondents will bear in wind that

some answers require not a little research, and,
thongh we endeavor to reply to all either by

f 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.

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

Scientific Americen 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 distinctly
marked or labeled. .

|t0 explain in yeur celumn ef Netes and Queries
'why a small battery meter will run en a 110-
! velt alternating current when a 50 candle-
|pewer lamp is put in series. If the 50
'candle-pewer lamp is remeved and a 1€ candle-
'pewer put in its place, the meter will net
;start. A. A 16-candle lamp dees net carry
current eneugh te run yeur meter; a 50-candle
lamp dees. 2. Hew leng a spark eught an
inductien ceil te give which is & inches leng,
Tl inches in diameter, the cere being 1 inch
in diameter; the primary ceil censisting ef
itwo layers of Ne. 16 cepper wire and the sec-
endary coil centaining 4 peunds ef Ne. 36
‘copper wire? A. Yeu may be able te get a
spark 3 inches leng frem yeur ceil, but its
' prepertiens are net ef the best. The primary
winding is ef tee small a wire. Ne. 12 weuld

have been right. The coil is tee shert. It
sheuld have been 12 er 14 inches. This weuld
have made the outside diameter less, and

breught the secendary nearer the primary and
iinte a strenger magnetic field. The ceil might
‘then have given a spark ef feur inches. See
eur SUPPLEMENT Ne. 1527 fer plans fer a 4-
"inch ceil; price ten cents. 3. Having five
knewn parallel ferces applied at knewn peints
te a stick, what is meani by taking ene ef
these peints as the center ef mements?
A. When a peint is taken as the center ef
mements, a ferce acting at that peint dees net

. assist in-any way te retate the stick. It sim-
Iply preduces pressure en the peint. 4. What
is meant by mements ef ferces? A. The me-

ment of a ferce is the value ef that ferce in
preducing retatien ef the bar or wheel te
which it is applied.
in mement is equal te the preduct ef the ferce
multiplied by the acting distance ef the ferce.
| See textbeek ef physics fer full explanatien ef
' mements and ferces.

l (9718) G. W. asks: 1. In a sal-am-
monlac battery the zinc was crystallized. New
. I suppese that the zinc ions were deposited
on the carben. A. If tee streng a selutien ef
! sal-ammeniac is used in the Le Clanche cell,
the result is the fermatien ef crystdls upen
'the zinc which cut dewn the current frem the
_cell. The selutien sheuld net be strenger than
3 eunces of sal-ammeniac to a pint ef water.
We de net think the zinc lens had given up
their jeb and returned te the carben in yeur
case. Since the selutien was tee streng, there
were net se many iens as there sheuld have
been fer the preduction ef current. 2. T have a
: small spark ceil which we made eurselves, and
“a while age tried te werk it with feur cells of
dry battery, and the amperage in feur cells
1 was the same as in one., Why was this?
|The discevery that feur cells in series gave ne

: mere current than ene cell has been made as
I

an eriginal discevery by a great many peeple
;who had net learned the relatien ef the resis-
tance ef the circuit te the preper arrangement
of the battery. When the resistance eof the
circuit is lew (the external resistance, as it is
called) put the cells in multiple. The additien
of cells in series dees net increase the amperes
delivered te the line prepertienally, and energy
is wasted. @n the ether hand, when the ex-
ternal resistance is high, put the battery in
series. Yeu will find this dcmonstrated in
textbeeks ef electricity. See Sweepe’s *‘Ele-
mentary Lessens,” price $2 by mail.

(9719) F. J. B. asks: We have a
,small ground switchboard with series jacks,
i from which it seems as if we could hear talk
when lines are busy, but though they sometimes
i talk quite loud, nothing ecmm be distinguished.
| A. Grounded lines are almost inevitably sub-
" ject to the annoyance of cross talk. It is due
. to the fact that different wires lie nearly par-
allel to cach other, over some portien of their
course ; perhaps in coming into or in going out
of the central. The only certain remedy for
this is a metallic circuit. Then the wires of

way that they are twisted around ecach other
quite often.
(9720) E. De V. asks: Will you

please tell me what kind ef steel makes the

Tt < Al T owouldl Dke ot ko
P relative s of bar wod cleetro-o
net AL ITor g HNCIN m T P
Jeswopts mleel, some  Sluns’ steel, some man-

ganese steel, and seme tungsten steel. TProb-
. ably any good high-grade steel will answer very
well for the purpose, with little to choose.

(9717) P. H. C. asks: 1. I ask you’

The value eof any ferce -

A

each circuit are carried on the poles in such a -

This is generally the case when there are soO
many epiniens en a matter. There is no
‘“‘relative strength’” ef perr ant magnets. A
geed permanent magnet m " e times its
ewn weight. An electre-n ch
mere than this.

|

| (9721) J. J. G. asks: Does an ob-
ject which is viewed threugh the telescepe eof
an engineer’s transit appear te be larger than
when seen with the naked eye? Altheugh this
may seem te yeu te be a feelish questien, I
find that several ef my acquainrances, twe ef
whem are graduate civil engineers, claim that
while the image is clearer, it is ne larger. By
leeking threugh the telescepe with ene eye
and past it with the ether, T am able te see
beth ebject and image at the same time, and
thus seen the superficial areas appear te be
abeut as 1 te 16. My friends claim {hat this
is due te my eyes, but I de net think se.
A. An engineer’s transit usually is previded
with a telescepe which will magnify frem 3 te
¢ diameters, or frem 9 te 16 times. If it did
net magnify at all, an ebject seen threugh it
~weuld net be seen any mere distinctly than
- with the naked eye. A simple way te deter-
mine the magnifying pewer eof a glass is to
leek at bricks at seme distance with ene eye
threugh the telescepe and with the ether eye
directly. Find hew many bricks seen with the
naked eye are cevered by ene brick seen
threugh the telescepe. This is the number eof
diameters the telescepe magnifies.

(9722) E. G. S. asks: Will you kind-
ly give an explanatien of the follewing
threugh the celumns e¢f yeur paper? If a ene-

cent piece be centered ever the end ef a speel
such as cetten thread cemes en, and barely
supperted by pins, a current ef air blewn
threugh the hele in the speel, instead ef ferc-
ing the cein away actually produces a Kkind ef
suctien and helds the cein tighter than ever,
se that the speel may be held in a pesitien
where the cein will fall eff as seen as the
current of air stops, while semething seems te
| held the cein en while the current ef air is
passing. A. There are many variatiens of the
speel and cein experiment which yeu ask abeut.
Seme of these are given in Hepkins’'s “Experi-
mental Science,” which we send fer $5. The
mest practical eme is the ball nezzle eof fire
engine hese te disperse the water as it issues
frem the nezzle in a fine spray, the ball in
the nezzle sticking tighter as thc pressure ef
the water increases. The explanatien is sim-
ple. The air is ferced te spread eut under
the cein as it issues fremt the hele in the
speel, and as it spreads the pressure eof the
air is reduced. The swifter the stream ef
air the mere rapid the spreading ef the air,
and the mere the cemnsequent reduction ef the
pressure ef the air under the cein. Se the air
under the cein has less pressure than the euter
air, and this excess ef pressure ef the euter
air it is which pushes the cein aguainst the
end ef the speel.

| (9723) J. W. M. says: Does the
shadow ef a cleud meve ever the earth’s sur-
,face faster than the cleud, the cleud meving
in an easterly direction? 1f se, is the dif-
ference susceptible eof measurement? Weuld
‘the time of day affect the answer te the ques-
 tien in any way? @r the dircction ef the
cleud's metion? A. The shadew eof a cleud
dees mnet meve perceptibly faster than the
cleud itself meves. Cleuds vary in altitude
abeve the earth’s surface. Aerenauts at the
highest altitudes attained have still seen
cirrus cleuds abeve them. The erdinary heavy
1 cumulus cleuds, hewever, are net at any high
laltitudes; prebably five miles weuld be a
maximum fer them. Se the distance eof the
cleud frem the sun is almest the same as the
distance eof the earth’s surface frem the sun,
and tlie shadow ef the cleud, cast by the sun,
will meve with the same velecity as the cleud
{and in the same directien. Ner can the cur-
}vature of the carth. that is, the time eof day,
| affect the relative metien very much.

| (9724) H. N. asks: 1.G. F. m
Query 9677 says: Is there any sound when
there is no ear to hear it I read in a book

of the roaring gale on the vast ocean where
no ship had ever sailed. The sca gulls were
supposed to hear it. Now, can there be a
howiing gale without such ebsiructions as a
ship’s rigging, ecte., to cause the sound? A.
The explanation of what you write about
~sound is found in the dictionary in the mean-
ings of the word 'There are two. One is the
sensation in the mind, as when you say *‘T hear
a sound”; the other the mechanical cause of
the sensation, as when you say a sound 1s
produced by the vibration of somc¢ heavy body.
-In the f{irst sense there is no sound where
there is no ecar to receive it. 2. What re-
duction is made in the lifting power of an or-
dinary hand well pump at different altitudes?
A claims that at this elevation, 3,000 feet
above sea levrl, 25 per cent ef height should
be deducled, i. e.,, the pump won't lift water
33 feet, but only 735 per cent of that

height,
or 24.75 feet. A. At an altitude ot 3.000 feet
Ithe pressure of the

air is about 27 inches
"when it is 30 inches at the sea level. 'This 1s
a tenth less than normal; hence a pump will

lift water nine-tenths as high as when the
HUSEMTEY is at 30 inches. The height to
wiieh ordinary pump will lifr water is
nproetd 23 feet to 30 feet at full pressure ;
Lienee at 27 inches such a pump will lift 25
 feet to 27 feet.  This of course is ou the

supposition (hat the pump is in good condi-
tion.
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FETOLLs triangular shiaue preventd
entanglin, and gives turii: times
the capacity of any other Clip for
attaching pavers together.

Best & Cheapest. All Stationers.

CLIPPER MF{. CO.,
401 West 124th St., New York, U.S.A.

For free samples and infermatien write te us.

BRASS OR STEEL

Lowest Round Trip Rates to Pacific. Coast
Points via The Nickel Mlate Road.

$69.50 Buffalo to Portland, Seattle or Tacoma and re-
turn, dmlg until ﬁeptember 29. Tickets may be routed
throuen California at slightly higher rate.

$7:5.50 Buffalo to San Francisco or Los Angeles and
return. Daily August 6th to 14th inclusive.

For partlculars, write A. W. ECCLEST®ONE, D.P. A.
385 Broadway, New York City.

TheWonder GasoIme Motors

Semething New and Up-to-date
More power for lessmeney than any ether
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ELE(JTRO MOTOR SIMPLE, HOW TO

make,—By . M. Hepkins. Description ofa small elec-.
tric motor devised and constructed with a view to assiste
mg amateurs to make a motor which might be driven
with advantage by a current derived froma battery, and
which would have sufficient power to operate a foet

lathe nr an machme requiring not over one man pow-
er. figures. Centainea in SCIENTI¥IC AMER- :
CAN ‘si [’_E’LTHW\‘T. Ne. 641. Price 10 cents. Te be

had at this officeand from ail newsdealers.

THE MIDGET DYNAMO OR MOTOR

Price as shown $7.50

Without Hand Power $4. 50
w, Frice includes full instructiens fer the care of the
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! Rockford, Ill.
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SELF STARTING AND
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i
iy

18 to 75 ft. Write for catalogue.

WOLVERINE MOTOR WORKS i
Grand Rapids, Mich., U. S. A.
Brooklyn office, 97 22d St.

SENECA FALLS MFG. CO. '

_ i tember 14, 1901, price ten cents.
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Descriptive :

Gasoline Marine Engines |

3to 18 horse power. Launches !

Scientific American

I1I

(9725) S. L. S. asks: Please state
whether the current frem a step-dewn trans-
former is direct er alternating? A. All sta-
tienary transfermers deliver alternating cur-
rents. The step-down transformer receives an
alternating current ef a certain veltage and
i changes it to a lewer voltage. A step-up trans-
i fermer delivers the current at a higher veltage
| than it receives it. Neither of them can trans-
. form a direct current. This can enly be dene
!by a retary transformer. 2. Hew is a wireless
i signaling receiver made? A. The ceherer is
;the principal instrument fer receiving the sig-
inals by a wireless telegraph. Its censtructien
| is given in eur SCIENTIFIC AMERICAN ef Sep-
Full details
fer the whele apparatus are to be feund in
_this paper.

I (9726) L. W. asks:
‘the constructien ef cendensers te
cennection with induction ceils, will yeu please
"advise, under Netes and Queries, whether it is
. abselutely necessary that the feil must be pure
_tin feil, er whether the erdinary feil used fer
varieus purpeses, which I understand is a cem-
binatien ef lead and tin, will answer the same
i purpose equally as well? A. A cendenser may
ibe made of any kind of metal. Tin feil is
|ordiuarily used, since it can be relled into
.very thin sheets, which also have censider-
able strength and stiffness. It is alse light as
:cempared with the heavy and thick sheets eof
~the se-called tin feil, which centains lead.
i @nly the surface eof the plates ef the cen-
I denser have any part in its actien. Hence
i the lighter the sheet, the better adapted it is
for the purpese.

(9727) H. L. B. writes:
perime: ting with a small inductien ceil,
cevered the fellewing, whic! :may
to seme, i. e,
platinum peints, if a drep ef water be placed
on the peint ef contact with the vibrator, the
interrupter will work perfectly, just as if it
had platinum centact peints. A. Water acts
to keep the centact peints ceel. A break un-
der water weuld be better, and under eil better
still.

In reference to

tact ef the vibrator.

(9728) J. L. P. asks: What is the
. difference in one square feet and one foet
square? A. In ene sense there is no difference
between a square feet and a feet square, that
is, 1 square feet and 1 feet square. DBeth
mean a figure with feur right angles and feur
equal sides, centaining 144 square inches. In
another and better sense there is a difference
between the terms. A foet square is a square
figure ene foet en a side; but a square feet
is any area which centains 144 square inches.
| If ene buys a square feet of beard, he may
| wish a piece 1 inch wide and 12 feet leng, er
~|a piece 6 inches wide and 2 feet leng, er any
ether shape which will give him 144 square
inches in area. You may have a square fpot
in the ferm ef a circle or an irregular figure
of any cenceivable shape. In the last sense, &
square feet is net the same thing as a feet
square. If yeu had carefully defined the
words yeu were using, yeu need net have bet
abeut it. DBut we cannet decide the bet un-
less we decide that the two expressions
, not the seme.

. (9729) F. M. asks: Please tell
_hew many peunds each ef magnet wire are
required fer the armature and field magnet fer
the simple electric moter described in SupPPLE-
MENT Ne. €41. Will the simple electric meter
|work if made twice the original size? A. The
|amount of wire required for the simple elec-
tric meter ef SCIENTIFIC AMERICAN SUPPLE-
| MENT Ne. 641 is abeut as fellews: Fer arma-
ture cere, 200 feet No. 18 B. & S. iren wire,
abeut 114 peunds; fer field, 400 feet No. 16
B. & 8. wire, 3% peunds; for armature, 350
feet Ne. 18 DB. & S. wire, 2% peunds. As
seme will wind the wire mere clesely than
ethers these ameunts are enly clese appreXi-
mations,
slignt excess.
metor larger, since it is net adapted to heavy
werk. It is designed fer an amateur to build
who has little experience with teels. Its weeden
parts will net stand strain. It is an excellent
macnine for its purpese.
In eur reply te Query 9681, issue of July 15,
. by a typegraphical errer 32 theusand milliens,
:English, was made equivalent to 32 milliens,
‘or 32,000,000 French. @f course, any ene whe
. knews will see that the werd millions sheuld
" be milliards, the French werd fer a theusand
- millien.
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THE STUDY OF CHEMICAL COMPOSITION.
By Ida Freund. Cambridge: Uni-
versity Press, 1904. 8vo.; pp. 650.

Price, $5.50 net.

This werk, which is ene of the beeks in
the Cambridge Physical Series, gives an elabo-
_rate account of the methed ef chemical com-
pesitien and the histerical develepment in the
*study ef the same. In the earlier part ef the
werk the auther has seught te demenstrate
. that the netatien by which chemical cempesi-
tien is usually represented can be develeped
| frem a purely empirical basis, independent
‘ of any hypothesis cencerning the ultimate cen-
i stitutien ef matter; while in the subsequent
|treatment of the subject of cempesitien en
 the basis ef the atomic and molecular theory,
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' symbels are empleyed, and the ienic termin-

. reactien being peinted eut.
i of the latest and best elementary texthooks ef

INDEX OF

" Awdominal supporter and truss, B.

shr: has endeavered to keep distinct the beun-
dary line between facts and hypetheses, and te

-emphasize these special features eof the argu-

ment which bring out the nature and functien
of hypetheses, and their place and impertance
in the science eof chemical cempesitien. The
in detail with a few re-

of the subject. She has net enly stated final
results, but has repreduced the values obtained
in the actual measurements made, so as te
indicate the scepe of the werk invelved, and
the degree of accuracy ebtained in each in-
stance. In stating the varieus great discov-
eries, Miss Freund has queted largely frem
classical memeirs, and has given as much as
possible the actual language used by the experi-
menters in anneuncing their ewn disceveries.
The beok has also a censiderable number eof
explanatery interpelatiens and feetnetes which
will greatly aid those having ne previeus
knewledge ef chemistry in fellewing its argu-
ment. The chapter en crystallegrapky, which
Was been intreduced inte the werk, will be
found valuable to the average student, because
not eneugh infermatien on this subject is
available in current textbeeks te allew ene
to appreciate the results ebtained in the study
of the relatien between crystalline form and
chemical cempositien. All the great discever-
jes in the science of chemistry will be found
set forth in censiderable detail within the
pages eof this werk.

THE NEw KNOwLEDGE. By Robert Ken-
nedy Duncan, Professor of Chemistry
in Washington and Jefferson College.
New York: A. S Barnes & Co., 1905.
8vo.; pp. 263. Price, $2.

This velume of the New Science Series gives
in a pepular manner the infermatien te date
upen many ef the preblems In physics and
chemistry which are ef interest te-day, ana
which have net been altegether selved. Such
conceptiens as the three entities; cempeunds
and elements; the periedic law ; gaseeus iens;
the reselutien eof the atom; and inerganic eve-
lutien are described in full. A censiderable per-
tien of the werk is given up te radie-activity,
which is discussed in all its ferms. The last
part of the werk deals with the new knewl-
edge and eld preblems, and explains, frem
the modern point ef view, such things as the
age eof the earth, the zediacal light, aurora
berealis, and atmespheric electricity. The re-
censtructien ef the universe is also discussed,
and the definitiens ef science redefined. The
book will, no doubt, serve its purpese as a
pepular science velume, and will be feund of
real value.

OUTLINES OF INORGANIC CHEMISTRY. By
Frank Austin Gooch and Claude
Frederick Walker. New York: The
Macmillan Company, 1905. 8vo.; pp.
514. Price, $1.75.

In this textbeek of chemistry it has been

;the aim ef the authers te introduce the student

to the study ef the science by the considera-
tien of the simplest and fewest things. The
» experimental phenemena Mhave been se placed
; that the inferences drawn frem them can
hardly be missed. The boek is in twe parts,
of which the first treats eof the consecutive
experimental develepment ef the principles
upen which systematic chemistry rests. With
such inductive reasoning the censideratien of
the identity ef substances, chemical change,

.| the chemical elements, and the laws ef cem-

binatien and chemical equivalents naturally
ceme first. In treating ef equivalents—elec-
trical, chemical, and thermal—electrical phe-
nemena and iens, and the censtitutien of acids,
bases, and salts frem the ienic peint ef view;

, conditions ef actien and equilibrium; and the

thermal relatien eof chemical actien, are all
discussed in successien. Frem this discus-
sien the idea ef valence is developed, as is also

‘the cenceptien ef the melecule.

In the secend part ef the werk the dis-

. cussien eof the preperties of elements and their

compeunds is gene inte. With seme medifica-
tions, Mendeléff’s periedic system is fellewed,
it enables erderly treatment. Graphic

elegy has been made use eof, the functien ef
iens as parts of cempeunds and units ef

The beek is one

chemistry which has so far been published.
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