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i8 manifestly 0 u t 0 f the question for the editor of 
Notes and Queries to decide .... to the comparative great
ne .. of these men. They are each great in their way, 
and they differ so mnch in their respective lines of in
vestigation as to render a comparison impossible. In 
regard to the magnet question, yon are both right. The 
mal(net core becomes mal(netic when the current passes 
around the bobbin, and the current also induces a mo
mentary current in the iron of the core when the circuit 
is closed; also when it is opened. The current thus 
induced, however, is not useful, but detrimental. 

(3894) G. R. R. writes: I want to make 
two bells for a line three blocks long. ground wire at 
each end. No. 16 line wire galvanized. Wha�. will be 
the best. one coil or two to each bell What number 
wire and how many feet to the coil, to be used with a 
pusb buttonl A. Use a U-magnet with two bohbins. 
No. 24 magnet wire will answer. Yon will require 125 
feet on each magnet. While No. 16 wire will answer 
for the line. No. 12 wonld be preferable, 88 It oilers 
only half the resistance. 

(3895) B. H. F. writes: I would like to 
know how mucb wire, iron, etc" it will take to make a 
small dynamo for shocking purpose' A. Make a 
magneto nsing a compound permanent U -magnet for a 
field magnet. Use aU-electro mal(Det for au armature. 
It should be wound with about 500 feet of No. 36 copper 
magnet wire. 

(3896) J. S. asks: 1. In a telegraph 
sounder (or a line ot 500 ft� how much and what size 
wire will the magnets need. and tbe height and di
ameter of magnetsl A. Use about 125 ft. of No. 24 
mal(net wire. make the cores of X iron. each 1� in. 
long. The diameters will be about 1J4 in. 2. Should 
Norway iron be used for armature and core, and size of 
corel A. 1t would be beet. although common Ameri
can Iron Will answer if well annealed. 3. Will brass or 
copper do for the contact points on key in place of 
platinum? A. Ye's; but either will soon corrode. 

(3897) R. H. M. writes: Allow me to 
add my mite to the storage battery. Inclosed find 
sample of punchinf: The lead is 1·18 In. thick. sizes 
arb 2 by 478. and when punched and filled witb red lead 
they are folded to make 2 by � in.. folW plates t.o the 
cell. six cells to the box. ten boxes to the battery, con_ 
nected to a roller. Charge in multiple arc. discharge in 
series. and by little switches on the multiple side of the 
roller I can have any nnmber ot large cells. Prefer 
large plunging cell to charl(e with. Gravity I(ave me 
too much trouble. What do you think of the style Cif 
punching I A. The sheets of lead are pnnched so as to 
tubulate them on the ontside. This form of plate is 
effective. but not new. The best practice is to charge 
storage batteries in series. 

(3898) A. H. H. writes: About two or 
tbree years ago I tried to run our sewing macbine by 
electricity, constructed three large pmnge batteries with 
t\\O gallon cells, used a � h. p. C. & C. battery motor. 
They ran the macbine powerfully at fi .. t. but run down 
in about tbrer. hours. nAng six pounds bichromate soda 
and- � qts. sulphurtc acid. Expense about twenty
live cents an hour. For the last year I have used two 
small storage cells, charged by eight Gethius' gladty 
batteries in series. They remain in connection with tbe 
storae:e cells (in h01ll!e cellar). from which wires rull up 
to the sewing room above. There has been plenty of 
power at all times to run .ewlng machine. and for ex
periments. running a medic..l coil with resistance be
tween. etc. The gravities have not been recharged. and 
now at the end of the year there is plenty of blue vitriol 
and zinc In the jars. The only trouble is there is cop_ 
per doposited on the bottom of tbe porous ceils. which 
I do not know how to I(et rid of. The expense has not 
been one cent a day. unless the porous cells are spoiling 
trom tbe deposition of copper. A. Both storage and 
primary batteries have done remarkably well. You 
could remove the copper by means of nitric acid. but 
the cost would probably be 88 great as that of new 
porous cells. 

(3899) W. L. C. asks as to the method 
of making petrolatum of any desired melting point. that 
will remain smooth and not become granular. By mix
ing paratllne wax and fiuid petrolatum by the aid of 
heat. a compound IS obtained which remains smooth for 
a week or so. A. Simply melt the two constituents to
gether on a water bath. If this does not give a satis
factory product, try the addition of a little oil of sweet 
al monds. or even sweet oil or cotton .eed Oil. 

(3900) W. O. D. asks: Why does plung
ing a rcli bot iron into a weak /(ravity battery revive ill 
A. Any sli�ht revival would be due to the increase of 
temperature. The chemical status of the battery is un
affected. 

(3901) E. O. writes: 1. Referring to 
electric motor in SUPPLEMENT. �o. 641, of April 14. 
1888. would It have sutllcient power to propel a small 
boat, say about twelve feet 10nl(I A. The motor re
ferred to will run a boat ot the length mentioned. 2. 
Wbat would be the proper size of screw to put into a 
boat of that sizel A. The screw should be a two or 
tbree bladed one of eight inches diameter. The motor 
sbould be geared by a belt or gearing. so that it will 
make about four revolutions to one of the screw. 3. 
Could the power of the motor be increased by adding 
more cells or would a larger motor have to be madel 
A. Tbe power of the motor can be increased by adding 
more cells. 4. What is vulcanitel A. Vulcanite is 
hard vulcanized rubber. 5. Have you any back Sup
PLEMENTS. giving directions for making small electric 
boats for amateurs ? A. Consult SUPPLEMENT, Nos. 
362. 558. 700, 786. 815. These do not apply to amateurs 
only. but will be useful. 

(3902) R. E. M. says: I would like to 
ask through the columns of your valuable paper. Is 
there any kind of gas gun in practical usel One which 
uses coal gas as an explosive. Please J:1ve a descri p
tion. A. There are no gas guns in practical. use. We 
doubt if a practical one has been invented. 

(3903) F. McK. asks: 1. Would a drum 
armature used on the simple electric motor be as etll
cient as the one describedl A. Yes. 2. With cast iron 
field ma!!TIeto. what would be the E.M.F. and amperage, 
when used as a dynamo' A. Withoutsome calculation, 
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this would be a matter of conjecture. U wound ac
cordin� to the directions for the motor. it would prob
ably yield a current of two or three amperes. having an 
E.M.F. of eight or ten volts. 3. Is a battery connected 
to give 16 volts and 4 amperes. the best arrangement for 
the motor I Would not a battery giving 8 volts and 8 
amperes run it as weli I A. If the motor is wound with 
coarse wire, the latter would be preferable. 4. Wbat is 
the speed of the motor with eight celis of plunging 
bichromate plates. six by ten inchesl A. A bout 2.500 
revolutions per mlnute . 

(S904) C. Y. writes: In your answer to 
No.3725. SCrll:NTIFIC AMERICAN. December 12. 1891. 
page 378. you oay that an induction coil cannot be used 
for lighting an incande.cent lamp. Will you please 
state the reaoon why I Is not the electriCity the same 
as from a dynamol A. Electric lighting is effectsd by 
heat. To secure a sutllciently hil(h temperature in an 
incandescent lamp to render the carbon tIlament highly 
luminous, the tIlament must be smali enough to offer 
sutllcient resistance to the current to cause it to become 
heated; or, to state the ease in another way. the current 
must be 80 great Ill! to be incapable of passing through 
the lamp without heating the carbon filament. The 
electromotive force of the current from an ordinory in
duction coil is very great. say from ]0.000 volts uP. 
sutllcient to carry it through a large number ot lamps; 
but the current is d 'ficent in amperage or quantity. tbe 
amperal(e being infinitesimal. so that the carbon fila
ment forms a comparatively good conductor for it, and 
is therefore not heated by it. 

(3905) C. L. W. writes: 1. I am con-
structmg a sim pie electric motor .. fter the one described 
in ScrENTIFIC AMERICAN, of March 17, 1888. and would 
like to know whether. in the armature core. as my No. 
18 wire is in three pieces. the ends must actnally be in 

electrical connection (must they touch) I A. It is not 
neceesary to have the wire of the armature core con
tinuous. 2. Must the ends of the Russian iron actually 
touch' A. It is not necessary. 3. Will twelve convo
lutions of RU S S ian iron do for the field magnet? A. 
Follow the instructions given in the article referred to, 

or. better. in SUPPLEMENT. No. 641. 

(3906) N. E. W. asks: How many h. p. 
will a spur wheel 9% in. in diameter. IX in. pitch. 4� 
in. face. 288 rev�lut.ions transmltl How many revolu_ 
tions is the safety limit to run a fiy wheel '1 ft. in di
amPter.6 armatures. weight about 3,200 lb.? A. 'rhe 
pinion should transmit from 60 to 70 horse power. 1f 
the fiywheel is soild and of good sound metal, it should 
be safe at 200 revolutions per minute. 

3907) J. S. asks: 1. Is the application 
of electrical power to the propulsion of railroad trains 
feasiblel A. It is thought feasible by several of our 
great electrical Inventors. 2. If so. what hind"rs the 
adoption of samel A. The lack of a practical demon
stration showing it to be ar, improvement over the 
present system. 3. Is it applicable to the propulsion of 
light trains of mail and express matter! A. Yes. 4. 
Wbat would probably be the effect of the adoption of 
this last on the railway mail servicel A. It would be 
impossible to predict. 

(3908) G. G. asks: 1. The large size 
Edison-Lalande battery described in SUPPLEMENT of 
March 7 is rated at 900 ampere hours. Does this mean 
tbat the cell gives a total of 900 ampere. in fully ex
hausting its elements. or tbat it will keep up a constant 
fiow of one ampere for 900 hours ' A. Either would be 
correct. 2. What is meant by ampere hour. I A. The 
equivalent of one ampere ot current for one bour. 
ThuB: one ampere tor one hour is one ampere hour, 
one ampere for two hours j.s two ampere hours, two 
amperes for 1 hour is two ampere hours. one-balf 
ampere for four hours Is two ampere hours, etc. 3. It 
an Edison incandescent 2 C. P. lamp is rated resistance 
4 ohms. E.M.F. 5 volts. amperes 1J4, bow long would 
above battery run it (if it had .utllcient voltage)l A. 
Divide 900 by 1J4and you have 720. which is the num
ber of hours your hypothetical battery should run the 
lamp. 

(3909) C. E. W. says: The water in 
our rccently finished cistern is bard and. of course, 
tastes of the cement •. Can you, through your valuable 
paper. tell me what will make the water soft. and also 
what will destroy the tast.e of the cementl A. As to 
the water now in the cistern. nothing can be done to 
destroy the taste of the cement or make the water soft. 
Empty the cistern of its present supply and the water 
hereafter will be but little. if any. affected by the 
cement. 

(3910) W. A. S. asks: How can I learn 
engravingl Would I have to commence as an appren_ 
tice in an otllce where engraving is donel Or could I 
learn from books I How long does it take one to be
come a fair average engraverl What pay do they 
receive1 A. There are two principal divisions in the 
art of engraving. both paying well to persons attain
ing proficiency. Both can be partially learned from 
books and persistent practice. For wood engraving, 
we recommend" Hand Book of Wood Engraving." 
$1 mailed. For copper plate enll:raving II book on 
.. Practical Instruction in the Art of Letter Engraving," 
$2 mailed. For etching we have" Lalande on Etching. " 
$3.50 mailed. If you are ingenious and well up in 
draughtinl(. you can make murh progress alone. 

(3911) S. A. U. says: A B and C argue 
on the principle� governing the fiow in artesian wells. 
A says that the water from a well will rise as high liS 
the surface of the body of water that furnishes the sup
ply for the artesian well basin if there are no other out
lets. B, that It wili rise less. owing to gravity and 
friction. C claims it wili rise to a higher point. on nC
count of a small .• utiet to the great pressure of a large 
body of water. To illustrat.e. A says, take a barrel fiiled 
with water and attach a hose to a hole in the bottom of 
the barrel. raise the hose ou tside of the barrel. and the 
water will stand as hlgn In the hose as the'surface of the 
water In !;arre!. B says it will stand lower in the ho.", 
owing to gravity and friction. and C claims th .. water 
water rise to a higher J:oint In t.he hORe on account of 
the irl'e&t p,essure from the large body of water in the 
barrel. A contends that it is according to the law of 
gravitation that water will seek its level. that friction 
does not exist, as the question is, how high the water 

will rise, not fiow; that the .urface of two bodies of 1 TO INVENTORS. 
water connected below.the surface . will rise to th� same An experience of forty years. and the preparation of 
level. regardless of thell' comparative bulk. and If C's 
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more than one hundred thousand applications for pa

position was correct. then was perpetual motion dis- tents at home and abroad, enable us to understand the 
covered. Who is correcll A. A is correct every tilLe. laws and practice on both continents. and to possess un
B would be correct, if the water was discharging at a equaled facilities for procuring patents everywhere. A 
lower point than the original head. when gravity would synopsis of the patent laws of the Uni ted States and all 
make it fiow. and friction would retard the fiow. C foreign countries may be had on application. and per sons 
can take lessons from A. contemplating the securing of patents. either at home or 

abroad, are invited to write to this office for prices, (3912) R. E. F. asks: 1. How to work which are low. In accordance with the times and our ex
hard rubber in the manufacture of very smail articles tenslve facilities for condUCting the business. Address in your valuable paper, the SCIENTIFIO AMERICAN. MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad
How is it made from rubberl A. The process of pre- way. New York. 
parieg ru bber for vulcanization. and the various stepo !!!'!!!!!'!!!!!!'!!!!!!'!!!'!!!!!!'!!!!!!'!!!!!!!"<''''''''!!!!!!!!!!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!'!!!!!!'!!!!!!'!!!!!!!!!! 
in the manufacture of hard rubber articles, would ra- INDEX OF INVENTIONS quire a description which would be longer than is 
desirable for these columns; however, the process of 
preparing the rubber for vulcanization is in brief as fol
lows: Tbe pure gum rubber is macerated with sulphur 
and a pigment of the required color. and rolled out into 
sheets. 2. How to form smali articles from hard rub-

For which Letter. Patent of the 
(JnlCed SCate. were GranCed 
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berl A. The prepared rubber is pressed into moulds of 
plaster of Paris or metal and subjected to steam heat 
under pressure. The time required for vulcanization 
varies from one to several hours. according to the prep_ 
aration of the rubber and the temperature to which it is "-ND EACH BEARING THAT DATE. 
subjected. You wiil find much on this subject in SUP-

PLEMENT. Nos. 249. 251 and 252. 
(3913) C. H. H. asks: 1. In the process 

of manufacturinl( kid leather from sheep skins. it is 
necessary to remove the animal grease from the skin 
before it is tanned. Can you inform me of any sub
stance that will do this. and not injure the elasticity 
of the skinl A. A volatile solvent, such 88 light 
naphtha or bisulphide of carbon, is about the best we 
can recommend. Steam heat. with wringinl( out, is also 
Amployed. 2. Can you inform me of any chemicals 
that contain the same properties ns the yelk of one eggl 
A. [t is supposed that viteliin. the characteristic con
stituent. is a mixture ot al bumen and casein. But this 
is a very incomplete statement. and the yelk of the egg 
has never yet been synthesized. 

(3914) G. A. D. asks: 1. How many 
molecules of air are supposed to be in a cubic inch of 
airl In figures and in words (thus 10.000.000 = ten mil
lion). A. According to J. Clerk Maxwell. a cube. each 
of whose edges is 1-4000 millimeter can contain from 60 
to 100 millions of n::olecules of oxygen or nitrogen, vir
tually of air. Reducing this toone cubic inch. we have 
60.000 to 100.000 trillions. a trillion beinl( represented by 
1 followed by 18 cipbers. In powers of ten tbe mole
cules per cu bic inch would be from 6 X 10" molecu",s 
to 10" molecules. 2. How many in a �essel of one 
cu bic inch internal capacity when exbausted to one 
millionth of an atmospherel A. One millionth the 
above amount or 6 X 10" molecules to 10" molecules. 
3. If I take a glass tube sealed at one end. 16� inches 
long and 3-8 inch internal diameter, therein place a 
glass rod 3-16 inch diameter and Iii%: inches long. this 
rod will naturally displace a certain amount of air 
molecules. If iu this condition I attach the open end 
of the tube to an air pump and exhaust it to one mil
limeter of mercury of tbe barometric gauge attached to 
air pump. how many molecul-. will there still be left 
in the tubel A. From 182 X 10" to 109 X 1018 or 182 
trillions to 109 trillions. 
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ball be apart at the expiration of one minute; the train Cooke. E. W. Western Snrinp,s • .!H •• tool hofder... 327 
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fired In the same direction tbe train is moving. how far �:''!-e�:·W�.eN. tl!��y. ';x1. .. ��l'lii�:F.�:.:::: �� 
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the ball be in front or behind the train I A. If fired lire extinguisher ................................. . 
from the rear of the train. the ball would fall vertically 
to the ground. and in one minute the train would be 
one mile distant from it. If fired from the front of the 
train. the ball would strike the ground in advance of the 
train. at a distance due to its initial velocity and vary
ing according to its height from the ground. which lat
ter datum is not given. As it would presumably reach 
the earth in less than a second, and not over one hun
dred feet in advance of the train. atter one minute the 
train would be nearly a mile in advance of the point 
where it would reach the I(round. 
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• . ' .' Eickborst. C .• & J. Idste l!t>,. Cbicago. bridge gate .. «lB.Wl turned In a lathe. In fact It cau be used for a variety 

I 
Ericksen. lIf .• La Crosse. w Is .• compressor ..... ... . «lB.3.'W 

of useful purposes.-ALFRED C. POPE. Erwin. F. B .• Chic ag o. railway switch ........ . . .. . .  '00.'91 

______________ .... �=e� J: .. ���v& 9r: "#,�M,�le�.::r,,�w:· M·ICi;.; "�l.'92 

J. D. F. ask. how to dye cloth.-J. F. T. a.ks (11 for Fau�1i��c:J:J::M;,m .. hiii·T.: ·ooiiou·,;ee(j'miicii::: 466,602 
an emulsion of cod liver oil, (2) for a pad for rubber 

I 
Felldin. A .• Auburn. �. Y .. pianos ................ .. 

�tamps.-C. D. asks how to polish horns.-J. W. L. �l�:g.:;.h'1.· ·:blfii3t;i.:r:':n��:-Wfi��::::::::.::: asks for wood fillers and stains.-T. J. A. asks for prac-, FiSCh"{v it. Btutt�art. G .• sewing mach .......... .. 
tical directions for nickel platinK.-W. H. K. Jr •• asks �::g Th�m::'5 .. l?i':;.. Ci'�::t��i::f��.I��.�::: '.:::::: 
for a waterproof glue.-H. C. B. ask. how to make rub- Fler. j, K .• Leavenworth. Kans .•

. 
melon carrier .... 

ber stamps.-R. B. asks for a window cleaning com· Fr"i\ilc!�\��y.��p��ul�e.r.?::.�:.:�: .. �· ... �?�t:':�: 
pound.-Constant Reader ".ks for (11 an ink eraser. (2) FrankllubE. A. Bren�am. Tex .• liquid moving .... 
vanishing ink. (3) hair tonic.-C. E. S. asks for cements ��r.:':�obii �����?& t.;;..':P;llli�t;'iiiuie;:::::::: 
to adbere to smooth surfnces.-J. F. D. asks for detailed Fr!sb!e. H. R .• Bridgeport. Ct .• steam whistle .... .. . Frtsble. H. R.J.Brldgeport. Ct .• chime whistle .... . 

instructions in electroplating with silver.-F. E. B. Fuller. G. � minnl:f.0lis. Minn .• rein holder ...... «lB.W5 
asks how to keep cider sweet.-J. B. B. asks how to �I���·F'.;N. Y:�ii�. �c�I�·ea:�:.".�::::::::·.:::::: �� mix a paint for vessels. and for a waterproof cement. 8:?t,b;;,':lli.�:'#���e1..t;:'�·M'o':?���l<f';.ieiier:::::: �� 

Answers to all of the above queries will be found in Galc. C. E .• Northville. N. Y .• chum .... . ........... (66,671 
the .. Scientific American Cyclopedia of Receipts. Notes Gan��;.i.;�: .�.�.�. �:.�'. ���������: �I�?O��:.:'�.� (66,678 
and Qnerie8 " to which our correspondents are referred. Gardner, Wo. Gloucester, E., mixing mach ......... 466,751 

d . ,. 
f h' b k i . ted . th Garnsey. F. A .... Southbornu!(h. Ma ••.• looms ....... �.600 

The a vertlsement 0 t I S 00 S prln In ano er Gatgens,.1. F. �'. & R. C. Dowdin. Central Honse, 
column, Cal., weed pUiler ............ ...................... �, 
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