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(9733) J. F. 8. asks: Will you kindly
explain hew it is that makers ef dry batteries
rate their cells in a nperes? 'Thus, they claim
that a cell will shew 14 er 16 amperes. |
always suppesed that an ammeter simply
shewed the rete at which current flews. This
being the case, the reading en the ammeter
weuld be dependent en the veltage and the re-
sistance in circuit. Weuld it net be better
practice te test cells with a veltmeter?
A. Yeu are cerrect in suppesing that the
amount ef current registered en an ammeter
cennected in a circuit is dependent upen the
voltage and resistance. In testing dry bat-
teries, hewever, it is custemary te shert cir-
cuit each cell fer an instant threugh an
ammeicr te see what is the maximum rate at
which it will discharge. When new, this gives
an indicatien ef the capacity ef the battery,
and, as a cell becemes run dewn, the rate at
which it will discharge when mementarily
shert-circuited decreases. When this falls te
5 amperes the cell is abeut used up fer any-
thing but very light, intermittent werk. Cells
in this cenditien will semetimes still spark a
gasoline engine if the vibrater is preperly ad-
justed te suit the weak current they will sup-
ply. The veltage alse falls eff slightly as a
dry cell becenmies run dewn, but this indicatien
is net as definite as the amperes in the cell will
shew, while with a sterage cell the veltage
taken when the cell is discharging is a geed
criterien of the ameunt ef charge still in the
cell. A dry cell shews 1.5 velts when new
and anywhere frem 1 te 1.25 er pessibly mere
when run dewn. A sterage cell shews 2.1 er
2 volts under discharge when full, abeut 1.9
when half discharged, and 1.8 er 1.75 when
fully discharged. It will, hewever, immedi-
ately return te 2 velts when en epen circuit.
In shert-circuiting dry cells threugh an am-
meter, but ene cell at a time sheuld be tested
and care sheuld be taken te have large eneugh
wire te carry the current easily. The wires
te the meter sheuld be as shert as pessible and
all cennectiens sheuld be well made. A whele
battery of 4 er 6 cells can be shert-circuited
at ence, but this gives an average discharge
enly and dees net indicate the cenditien ef
cach separate cell,

(9734) G. O. asks: Will you kindly
state in yeur Netes and Queries if the dyname
desceribed in the StrrreMeNT Ne. 600, by
George I[Tepkins, can be made inte a 110-velt
and 5-ampere machine, the size and ameunt
of wire? A. The dyname ef SUPPLEMENT Ne.
600 can be reweund fer 110 velts. We have
published the mede ef deing this in Answers
te Queries: Y553, vel. 92, Ne. 11; 8316, vol.
85, Ne. 7; 82250, vel. 85, Ne. 1. We send
these papers fer ten cents each. The general
rule fer making such a change in the design
of a machine is te deuble the number of turns
en the armature and rewind the field with
twice the number ef turns, using wire ef half
the sectienal area.

(9735) T. G. asks: 1 refer to your
Netes and Queries celumn March 25, page 248
(Ne. 93565). Yeu say: ‘“Since the tank
weighs 10 peunds an additien ef 73 1-3 peunds
in the tank will sink it.” I suppese yeu did
not intend te say will sink it te the bottom
of {he water? Weuld net the tank be kept
swimming in submerged pesitien at a certain
distance under the surface eof the water fer
ihe reason that the tank is clesed air-tight
and ne water can enter the tank, and fer the
reasen that 1 1-3 cubic feet of water at the
surface ef the water de net weigh as much as
at the depth er hettem ef the water, because
fer example the water at the bettem ef the
ocean is mere cempressed than at the surface
and censequently 1 1-3 cubic feet of water
weighs mere and mere the cleser te the bettem
of the ecean it is? I‘er this reason the air-
tight tank displacing 83 1-3 peunds ef water
at the surface of the water weuld net sink te
the bettem, but be Kkept swimming in sub-
merged pesitien at a certain distance under the
surface of the water. Weuld it be pessible te
put just eneugh weight in such a tank te make
it stay in a submerged pesitien say 4 er 5
inches under the surface ef the water? A. We
have treated the guestion of a submerged bedy
many times in the equery celumn, and weuld
refer yeu te Queries 8307, 8440, 8935, 8959,
9500, in which diffcrent phases ef the matter
are discussed. Jut we have always said a
bedy which will sink at all in water will go

te the bottem. The reasen is that water is

less compressible than any metal or other sub-]the pipe falls 4 feet, thus leaving the eutlet

stance which' may sink in water. The refer-
ences we have given abeve furnish yeu the
figures eof cempressibility ef water, ete. Water

of the siphen 8 feet belew the surface ef the
water impeunded. l'he distance frem surface

: of the water te the paxe is ene feet, ‘altitude

is net much denser at the bettem ef (he ecean -

than at its surface.
velves a semewhat different peint.
tainer in this case is filled wilh, water which
is cempressed as it descends in exactly the
same degree as is the water in which it is
sinking.
of the centainer. If, then, the hex will sink
at all the centainer will be cempressed mere

New, yeur (uestien in-:
The cen- .

There remains enly the cempressien

than the water in which it is sinking and the '

whele will ge te the bettem, if it sinks at all.
It is net pessible as a practical matter

te !

make anything fleat just under the surface of '

water. We have tried te de this many times.
"I'he slightest change eof bueyancy will bring
such a bedy te the surface. The fatal peint

in this equestioen is that the tank is te be filled
with air and net with water ; and air is readily !

cempressible under all cenditiens. Ilence, as
the tank sank it weuld always grew smaller
by cempressien and displace less water. IHence
it weuld sink faster as it went deeper. There
is ne chance that the tank in the case pre-
pesed ceuld ever rest except at the bettem ef
the water.

(9736) W. I. H. asks: 1. What
the heat cenductivity ef carben such as the
pencils used in arc lamps? What erder decs
it bhave in the scale eof cenducters? A. The

4,500 feet.
inch at the intake end ef the siphen?
weuld say that if the walter
were nel flewing, the pressure at any peint in
the system ceuld be readily feund. It weuld
be zere peunds abeve the pressure ef the at-
mesphere at any peint en a level with the
surface of the water at the intake. I'er any
peint belew the surface ef the water, the pres-
sure abeve that ef the atmesphere weuld bhe
equal te the distance belew the level ef the
surface in feet multiplied by 0.433 in peunds
per square inch. I'er any peint in the siphen
abeve the water line at the intake, the pres-
sure weuld be less than the pressure ef the
atmesphere by an ameunt equal te the height
of the peint in equestion abeve the level of the
intake in feet multiplied by 0.433, this result,
as befere, being in peunds per square inch.
If the water is flewing threugh the siphen at

ia uniferm velecity, the preblem becemes very
'much mere cemplicated, as the frictien ef the

is”

cenductivity ef carben fer heat is 0.000405,,

when cepper is 1.0405 en the same scale. This
is less than all the metals, stenes, and many
minerals, and mere than mest weeds, weel,
and animal substances generally. 2. What is
its fusing peint, er dees it enly fuse in the
electric arc?
theugh under sufficient pressure there seems
te be ne reasen why it may net be melted.
turns er seems te turn directly inte a vaper
upen heating it sufficiently. It vaperizes in
the electric arc at a temperature between 5,000

A. Carben has net been melted, :

It,

and 7,000 deg. . The electric arc is the enly:
seurce of heat het eneugh te vaperize carben. .

3. What is its specific gravity? A. The specific
gravity ef carben
is frem 1.9 te 23.
light carbens weuld prebably
te appear lighter than this. 4. Hew is
it manufactured and ef what is it cem-
pesed? A, Carben is manufactured frem
weed as charceal; frem ceal in retorts
as graphite. Carben is carben. It is
element, and se far as man is able te af-
fect it, it is net made frem any ether sub-
stance, ner changed inte any ether substiance.
5. What helds it tegether, that is, is it plas-
tic when melded er melded under great pres-
sure? A. Cehesien helds the particles ef a
lump ef ceal er ether piece of carben tegether.
It is net plastic in its erdinary states. In
the electric light carbens the particles are
beund tegether by seme sticky material, and
the red is then burned in a furnace. 6. Is it

The peresity ef electric
cause

"what weuld be censidered an expensive pred-

uct? Please give seme idea of cest in melded
shapes and in bulk.
pensive article. Yeu knew prebably what a
ten ef ceal er a cerd ef weed is worth at
yeur place.
carben.

and again melded inte shape? A. Pulverized

in the ferm ef graphite.

them’

an,

A. Carben is net an ex-.

In buying either yeu are buying:
7. Ceuld scraps ef it he pulverizedi
, inte water.

gas carben, er graphite, is melded, as we have:

said above.
dresses of firms making articles ef carben?
A. The Bixen Crucible Cempany, Jersey City,
N. J., make crucibles, lead pencils, and many
ether articles of graphite.

trical geeds have electric-light carbens, battery ' way.

plates, and meter brushes fer sale. They alse
may have granular carben fer use in the tele-
phene transmitter. Jewelers deal in diamends,
which are crystallized carben.
ties de net agree upen the melting peint ef
geld. Dlease tell the melting peint beth in
Fahrenheit and Centigrade. A. The melting
peint ef geld ranges frem 1,035 te 1.250 deg.
C.; 1,080 deg. may be taken as an average
value., T'his is frem 1,900 te 2,250 deg. F.

(9737) L. F. S. asks: 1 believe that
astrenemers censider the planet Mars te be
an eld planet en acceunt ef there being very
little water en it. Then, if this is the case,
is the water gradually getling less en this
werld ef eurs, and if se, by what means, as
when evaperatien takes place en the ecean,
this meisture falls again in rain. Dees seme
meisture get carried inte space? A. A vast
ameunt ef water exists in the recks and other
selids ef the earth in a‘*fixed ferm, and in the
fermatien ef reck, which is still geing en,
waler disappears frem the liquid state. This
is net, hewever, the mede in which geelegists
believe the earth will grew eld and die, but
rather by weceming celd. As the earth ceels
the water can sink deeper belew the surface.
At present it is driven back as steam. The
eceans can all go dewn belew the selid sur-
face inte the pereus selids ef the depths ef
the earth and freeze there, er freeze en the
surface in their beds, fer that matter. It is
net prebable that water as water is carried
eut inte space frem the earth.

(9738) C. M. G. writes: Please give
the selutien and answer te the fellewing preh-
lem in the SCIENTIFIC AMERICAN, alse the rule
te selve this class ef preblems: A siphen pipe
4 inches in diameter is laid in a small meun-
tain stream te cenvey the water dewnstream
(fer a certain purpese) fer a distance ef 250
feet. A dam 5 feet high impeunds the water,
and the flew keeps the water stationary ene
feet from the tep ef the dam. In the 250 feet

8. Can yeu supply us with the ad-

9. All autheri--

_te its full capacity?

‘an

water in the pipe varies with the character ef
the pipe, its diameter and the velecity ef flew.
This makes accurate calculatiens very difficult.
The pressure at any peint in the system, hew-
ever, weuld always be equal te the pressure
feund by the abeve rule, en the suppesitien
that the water was at rest, minus the less in
pressure due te frictien between the intake

”2
and the peint in equestien, minus 0.433x

64.4
where v equals the velecity of the water in
feet per secend.

(9739) W. W. 8. asks: Will you
please explain why an incandescent light fila-
ment in circuit en an alternating current ef
abeut 125 velts swings back and ferth when
an erdinary herseshee magnet is held with the
nerth and seuth pele in a herizental plane,
while if these peles are held with their centers
in a vertical ene, ne vibratiens result? A. The
vibratien ef the filament ef an incandescent
lamp under the influence of a magnet is due
te the effert of the filamept te turn in the
magnetic field and place itself in the preper
plane eof rest with reference te the field eof
ferce of the magnet. The filament is a flexible
cenducter carrying a current ef electricity and
tends te retate until the Iines eof its field are
parallel and in the same directien with these
of the magnet. In this respect it is just like
a suspended ceil of wire in Ampere’s experi-
ments, which may be feund in any geed text
beek. The filament may be ruptured if tee
streng a magnet is breught near it.

(9740) A L. asks: Kindly oblige me
by answering the fellewing questiens: 1. What
is best material te make a magnet of? 2. What
is the best means ef making a magnet?
3. Dees the nerth pele of a magnet repel the
nerth pele of anether magnet in practice the
same as in theery—I mean en a large scale?
A. Permanent magnets are made eof steel, the
best steel te be feund. Teel steel is eften
used. Manganese steel is preferred by seme;
chreme steel, er tungsten steel alse may used.
Heat the bar te a cherry red, er if it is leng,
the ends ef the bar, and plunge it endwise
It will then be glass hard. Braw
the bar acress the peles of a streng magnet,
either anether permancent magnet er, better,
an electre-magnet. Pe this ten te twenty
times, pulling it eff in the same directien frem
ene pele, and then reverse the bar and pull

AIll dealers in elec- | the ether end frem the ether pele in the same

There is a repulsien between similar,
and an attractien between eppesite peles ef

twe magnets. If the magnets be streng this
will alse be streng.
(9741) A. G. L. asks: What is the

capacity ef the cendenser used in a RubhmKkerff
ceil with 2-inch spark? Is it pessible te cen-
nect twe cendensers in multiple se as te make
ene cf deuble capacity? IHew many velts
weuld it take te run a 2-inch Rubmkerff ceil
Is there any pessible
way te find eut hew many vibratiens a secend
interrupter can make? A. A cendenser
fer an inductien ceil giving a spark 2 inches
leng sheuld centain abeut 15 sequare feet eof
tin feil. It is well te make the cendenser se
that it can be separated and the parts capable
of heing used separately, se that it may be
adjusted te the strength ef the battery. A
cendenser may have its capacity altered by
dividing it inte halves er any ether fractienal
parts. Any number ef cendensers may be cen-
nected in multiple, and a greater capacity be
secured. Three te six cells will be required
fer a 2-inch inductien ceil, accerding te the
kind and cenditien ef the cells. 'The number
of vibratiens ef an interrupter may be ap-
preximately determined by the nete given by it.

(9742) W. C. W. asks: 1. What metal
or substance transfers electricity mest quickly
and easily by inductien? A. There weuld net
seem te be any censiderable difference in the
metals in the transfer ef electrical inductien,
but electricity is net transferred by inductien.
2. When we teuch an electrical eel, what kind
of electricity dees he sheck us with er preject
upen the persen? A. Rlectricity is pesitive
and negative, and a sheck is always due te
beth. A sheck is given by an electrical
charge. This may be eithér eof pesitive er
negative electricity, and the sheck is due te
the sudden cembinatien ef an equal equantity
of each. In a charge eof electricity, the
electremetive ferce may rise very high and
the charge becowe very intense. The eld name

What is the pressure per square !
A, We:
in the siphon'l

fer this conditien was static electricity, a
name which has disappeared frem the recent
beeks. "This is the condition ef the electrical
eel. 'I'hese matters are well and fully treated
in the new beek just issued, “The Electrician's
Handy Beek,’ price $:3.50.

NEW BOOKS, ETC.

THE REVELATIONS oF NATURE. By Leon-
idas Guillemet. San Francisco, 1905.
Published by the author. 16mo;
258 pp. Price, $2.

This beek centains a philesephic essay ia
three parts which treat ef perpetual metien;
forces  of matter and celestial mechanism ;
and life and spirit, the infinite, and immor-
tality. The auther dees net claim te be a
man ef science, altheugh science undeubtcdly
bhas attracted him greatly and caused him te
delve in and speculate upen seme of the mys-
teries of nature which have been heretefere
varieusly explained, er for which ne suitable
explanatien has bheen feund. Mr. Guillemet
claims te have selved the preblem ef perpetual
metien by means ef liquid air. After stating
that ‘““all the celd imparted te a gas by ab-
stractien frem a liquified gas represents new
energy,” he gees en te say: ‘The question
is te provide a machine that saves it and cen-
tinues indefinitely te make mere. That is eusy
eneugh when ene way te de it is knewn.”
By his discevery (which is the subject ef an
rapplicatien fer a patent) the auther has
feund eut that the refrigeratien and liquefac-
tien ef air will generate energy instead ef
spending it. 'l'he seurce of energy available
te draw upen is the difference between the
temperature ef selid air and that ef the
atmesphere, he claims.

While peeple well infermed en the:subject
in equestien may net agree with the auther in
seme eof his deductiens, ncvertheless they will
find his beek an interesting, clearly written
little velumeecentaining fresh ideas and specu-
latiens net enly en perpetual metien, but alse
en the werkings ef nature in varieus directiens
and the eperatien ef the universe as well.

PropERTIES OF STEEL SEcTIONS. By John
C. Sample, C.E., M. Arch. New York:
McGraw Publishing Company, 1905.
8vo.; pp. 121. Price, $3.

This is a reference boek fer structural engi-
neers and architects. It includes many tables
of mements eof inertia, and radii ef ‘gyratien
of built sectiens, etc., besides examples eof sec-
tiens selected frem mdnumental structures,
unit stresses, safe leads fer celumns, plate-
i girder design, design in fimber, and the like.
' The beek censists chiefly ef carefully calculated
tables, which will save the dcsigner much
preliminary figuring in all standard designing.
Only sufficient text te explain the applicatien
, of the tables is included i1 the werk. @n ac-
ceunt ef its practical character, it sheuld be

a great help te all structural engineers and
. designers.

Hy»ravric Power ENGINEERING.
Croydon Marks. New York:
Nostrand Company, 1905.
388. Price $3.50.

This velume, which is a successer te a
smaller beek en IIydraulic Machinery pub-
lished seme feur years age by the author, is a
practical manual en tbc cencentratien and
transmissien eof pewer by hydraulic machinery.
The auther first gives an eutline discussien and
descriptien ef the main points and principles
‘ te be neted by engineers in designing er cen-
st 'ucting apparatus fer the utilizatien ef water
and the transmissien ef pewer. Subsequently,
the auther has given examples ef special hy-
draulic machinery fer various purpeses. The
secoend editien ef the werk centains examples
of the latest develepments in hydraulic press-
ing and lifting machines, these examples being
illustrated by diagrams ef typical valves, and
machines fer this purpese. Seme ferty illus-
tratiens have been added in the present edi-
tien, making a tetal of 240 in all. The beek
is divided inte eight parts dealing with the
Principles of IIydraulics; IHydraulic Pressures,
Materials, and Test lLeads:; Jeints; Valves;
Pumps; Lifting Machinery; and IIydraulic
Presses and Meters. DBesides the table shew-
ing the wate* pressure in peunds per sequare
inch fer every feet in height up te 270 feet,
the appendix centains a table giving the diam-
eters, arcas and displacements ef pumps, and
seme thirtecn ether tables of use te hydraulic
engineers are dispersed {(hreugheut the text.
Besides diagrams ef machinery the beek cen-
tains a number ef halftene phetegraphs ef hy-
draulic lifts, bridges, decks, cranecs, etc.

By G.
D, Van
8vo.; pp.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were lssued
for the Week Ending
August 15, 1905
AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.]

Acid inte stesric acid, cenverting olcic, A.
de Iemptinne ........ccciiiinen.inins
Adding and printing machine, ¢. Wales.... 797,
Addressing machine attachment, B 1.
................................. 797.092

. Chapman 7!)7;0.{)"5
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