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The chargefar Insertion under thzs head i8 One Dollar 
a line for each insertion; about eight words to a lint. 

Advertisements mU8t be received at publicarwn offilX! 

as eal'ly as Thursday morning to appeal' in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Tuerk water motors at 12 Cortlandt St., New York. 
For hest hoisting engine. J. S.Mundy, Newark, N. J. 
PreS8es & Dies. Ferracute Mach. Co , Bridgeton, N. ,J 

Wanted-Right parties to push new patent, or will sell. 
Address box 832. Hartford, Conn. 

Best eJectroplat.ing machin€ry. Low prices. Redding 
Electric Co. , 48 Hanover St .• Boston. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalog ue of pattern letters and figures. 

Billings' Patent Breech-loading Single Barrel Shot
gun. Billings & Spencer Co .• Hartford, Conn. 

Belt.ing.-A good lot of second hand helting for sale 
cheap. Samuel Roberts, S&.JPearl t5t.. New York. 

Best Ice and Refrigerating Machines made by David 
Boyle , Chicago, Ill. 140 machines in satisfactory use. 

Steam Hammers, Improved HydraulicJacks, and Tuhe 
Expanders. R. Dudgeon , 24 Columbia St .• New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co .. 112 Liberty St .. New York. 

"How to Keep Boilers Clean." Send your address 
tor free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St. , N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co .• J.Jaight and Canal Sts .• New York. 

Split Pulley. at low prIces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 

Works, Drinker St .• Philadelphia. Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps. vacuum apparatus. air 

pumps. acid blowers. filter pre�s pumps. etc. 

Far low prices on Iron Pipe, Valves, Gates, FIttings, 
Iron and Brass Castings, and Plumbers' Supplies. write 

A. & W. S. Carr Co., 138 and 140 Centre St . .  New York. 

For the original Bogardus Univer8al Eccentric MiIJ, 
Foot and Power Presses. Drills. Shears, etc .• address J. 
ti. & G. F. Simpson , 26 to 36 Rodney St. , Brooklyn, N. Y. 

The Holly ManufacturIng Co., of Lockport, N. Y., 
wiJI send their pamphlet, describing water works ma. 

chinery. and containing reports of tests, on application. 

The best book for electricians and beginners In elec
tricity is "Experimental Science," by Geo. M. Hopkins. 

By mail, $4; Munn & Co., publishers, 361 Broadway. N. Y. 

Wanted-Foreman for machine shop in large city in 
Wisconsin. employing about 100 men. One posted on 

Corliss engines and lce machines and who understands 
German preferred. Address Foreman, care SCientifiC 

American, New York. 

Wanted, mechanic or designer of machinery, familiar 
WIth wire bending and paper bag machines. to design and 

muke an attachment to latter. to make and attach wire 
fasteners to paper bags . . For particulars address A. G. 
Blincoe, Loretto, Ky. 

�Send for new and complete catalogue of ScientIfic 
and other Books for sale by Munn & Co. , 361 Broadway. 
New York. Free on application. 
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IDNTS TO CORRESPONDENTS. 
Name. and Addre ... must accompany all letters, 

or no attent;on will be paid thereto. This is for our 
information, and not for publication. 

RererenceR to former articles or answers should 
give date of paper and page or number of question. 

In q "I rle .. not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by Jetter 
or in this department, each must take his turn. 

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

SclenUlic American Sn,'plementll referred 
to may be had at the omce. Price 10 cents each. 

Bookll referred to promptly supplied on receipt of 
prIce. 

Minerai. sent for examination should be distinctly 
marked or labeled. 

(2191) F. H. W. writes: Can you tell me 
something that I can use to coat either zinc or wood 
that will not be affected by acids or chemical action of 
any kind? It is for a photographer's sink that I want it 
A. Use wood, anr. l3IIlear over with 4 parts resin, 1 

part gutta perch& and a little boiled oil, melted together 
and applIed hot to the perfectly dry wood. Do not. 
use zinc. 

(2192) L. P. L. asks: With what force 

J titntific 1'mtriCRlI. 
water with vinegar or nitric acid. T r y  fir�t an equal enough! A. Better use a ring formed of wire. Ca�t 
measure of strong vinegar. If insufficient, add some iron will not answer well in this place. A. Please tell 
nitric acid. me what these "'fire eaters" use and how they use? 

(2195) E. L. asks: Is there any way Something which they blow out of thClr mouth, which 
will ignite by a flame? A. A piece of lamp wick an 
inch long i� soaked in nitrate of soda solution. This is 
lighted and embedded in tow, which isheldin themouth. 
By blowing through this or by closing the mouth on it, 
the effects can be produced. 3. What elements does the 
new Edison battery contain, and what solution? A. 
Zinc and solidified black oxide of copper. The solution 

whereby the quicksilver ean be restored or the vacant 
spots restored where the quicksilver is off in spots on a 
mirror! A. Take a small fragment of mirror, put mer
cury on i18 back, push off the coating, and let it drop 
upon the spot, press with a piece of tin foil above it. 
Success is doubtful. 

(2196) R. H. S. asks (1) the formula for is caustic potash and water. 4. If a current of 110 
fluid that will allow the zinc to be left in a one-fluid volts be passed through a rheostat, which will be reduced 
plunge battery when not in use. I have reference to a 
battery for runmng a small motor. A. Keep zincs 
thoroughly amalgamated. Even then they will be at
tacked except in caustic soda batteries. In latter amal
gamation is not needed. 2. Any difference between 
chloride of lime and chloride of calcium? A. One con-
sists of chlorine and calcium (CaCI,), the other contains 
oxygell also (CaCI,O priucipalJy). 3. Is bichromate of 
soda better than bichromate of potash for a fluid in car
bon battery? A. It does not form the troublesome 
chrome alum crystals. 4. How far would a body have 
to be from the earth so the attractions of sun and earth 
would attract it equally? What is the rule for the above 
query? A. I" general terms the sq uare of the distances 
from earth and sun should be directly liS the weights of 
earth and sun. 

(2197) A. H. A. asks how t.o plate with 
fourteen carat gold. A. If you will mix copper cyanide 
and gold cyanide solutions by varying the area of your 
anode,you may get, an alloy deposit. Brass can be thus 
deposited. The color of the deposit i. the only guide, 
and in your case this would be hardly available. 

(2198) J. J. B. asks whether there is any 
plant or vegetable known to science that contains 
mercury in any shape or form. A. None is known. 2. 
And if there is any vegetable or plant that contains iron, 
and If so, to what extent? A. Nearly all contain traces 
of it. 

-the volts or the amperes! A. The amperes. 5. Why is 
it that if a current be turned on to a motor too quickly, 
it will burn the armature out? A. Because the resist
ance of still or slow-moving motor is so small as to 
allow too much of the current to pass. 

(2209) S. B. asks: Is hypnotism a hum
bug or not? A. Hypnotism is a legitimate subject of 
study for scientists. It is still a subject of investiga
tion, and no very definite conclusions have been 
reached. Those who lay claim to an occult knowledge 
of it may generally be set down as impostors. 

(2210) R. M. N. asks: 1. Please give the 
method of embalming flowers, and chemicals used? A. 

As generally executed. embalming flowers consists in 
making wax imitations or copies, and this is really the 
best approach to the real thing. No good embnlming 
process has been discovered applicable in all cases. 2. 
Give process of making India ink_ A. It is made 
from fine lampblack compacted and cemented with 
glue. The finest black is said to be derived from pork 
fat. The glue is made from Buffalo hide. The process 
is described in "Workshop Receipt8, H 2d series, p. 335. 
3. Which moves more easily on a plane-a large or small 
wheel? A. A large wheel. 4. Can fish be drowned? 
If so, under what circumstances? A. Yes; if the action 
of their gills is disturbed or interfered with. 

(2211) S. B. asks: 1. How to temper a 
drIll so it would be hard enough to drill holes in 

(2199) F. A. K. asks: 1. What is terra glass? A. A drill heated to a low red, and plunged in 
japonica made of? A. It is an aqueous extract from a strong solution of chloride of zinc, will drill glass. 2. 
the wood of the Acacia catechu (nat. ord. Legumi1W8re, Also where can I obtain a book that treats entirely on 
Mimosere). 2. Will it injure the iron or steel of steam electricity, so as to enable me to work on electricity or 
boilers if used as a Beale remover? A. No. 3. If it is to experiment on various subjects? A. U Experimen
not a good article for above purpose, what would you tal Science" will probahly meet your wants, although 
recommend? A. Carbonate of soda may be used if the it does not treat solely the subject of electricity. 
other does not answer. 

(2200) H. B. asks what the composition 
of oroide is, such as writing pens are made of, and how 
are such pens made. 
A. Copper.... .. . . . _ . ... . . .. . . . . . . . . . . . 68'21 parts. 

Zinc ................................. 13·52 
Tin . ........ _ .. . ....... ..... _ .. .. _ _  . 0'48 
Iron .. . .. .. . ... . . .. . .... . . . ......... 0'24 

Pens are made from sheet metal by stamping. 

(2201) R. H. D. asks for a formula for 
boiling meerschaum pipes. A. Heat wax up to boiling. 
Plug opemngs in pipe, and plunge it into wax for 1 
minute. It should be done by an experienced person, 
as you may injure the pipe. Try your hand upon one 
of little value, a8 they often crack. Milk may be used 
instead of wax for slow coloring. 

(2202) E. S. M. asks for a recipe for 
a black Imlsomine, which, when applied to a white wall, 
will give a dull black. For one gallon soak y. pound 
good glue in water, heat until dissolved, and dilute to 
one gallon. Mix with this lamp black, and if desired a 
little whiting to give it a body. 

(2203) R. B. asks for a formula for a 
good furniture polish to use on furniture in use. A. 

Mix oil of amber (refined) and olive oil, 1 pound of each 
with 1 ounce tincture of henna. 2. How to destroy 
water bugs and other insects that are in dwellings. A 

Use fresh Persian powder; for water bugs use pow
dered borax. 

(2204) A. B. S. asks: Will you kindly 
advise me by return mail if there are any two or three 
kinds of metal that will form an electric current when 
brought in contact with each other? A. PractICally no. 

(2205) L. A. J. asks for a receipt for 
making waterproof cetnent, to be used in constructing 
aquarium. A. Take 25 parts gutta percha in shreds 
and melt it carefully. Add 75 parts ground pumice 
stone, and then mix in 150 parts Burgundy pitch and 
melt well together. 

(2206) E. W. M. asks: 1. Can No. 24 
cotton-wound copper wire be used for the secondary 
coil of an induction COli? If It can, what should I use 
for the primary coil? Also, how much tin foil is neces
sary for the condenser of such a coil? A. Wire of this 
size is not suitable for a spark coil. No.36 should be 
used. Two layers of No 16 would allswer for the 
primary of an Induction coil 8 or 10 inches long. It re
quires from 30 to 40 Fquare feet of tin foil for the con
denser. 2. How many cells of Grenet batteryare neces
sary to operate it (size of zinc aUiI carbons 4% hy 1% 
in.)? A. From 4 to 6, connected two in parallel. 3. 
Can No. 24 wire be used on a .mall electric locomotive 
like the one in SUPPLEMENT, No. 19, page 3011 A. Yes. 
4. How many Grenet cells are needed to run a loco
motive so made, the track being of copper and about 
five feet in diameter1 A. Two or three. 5. What is a 
good formula for hlue prints on rough drawing paper? 

(2212) J. C. B. says: A dispute arose 
lately upon which I wish your opinion. A 3 inch safety 
valve has an outlet or a waste pipe of 3 inches In 
diameter. As the safety valve is weighted at 100 
pounds to the aquare inch, one person contends that a 
2 inch waste pipe will give abundant outlet. Others 
contend that the waste pipe should be of the full dimen
sion of the orifice of the safety valve. As the steam 
exhausts Into 1he atmosphere against 15 pounds to the 
square inch, it seems reasonable that a 2 inch waste pipe 
would give abundant room for all the steam to escape 
which would Issue from a 3 inch aperture against a 
hundred pounds pressure. A. A 2y' inch outlet is gen
erally used for a 3 inch safety valve, IIlthough a 2 inch 
outlet will dIscharge all the steam that will escape 
through a 3 inch valve as ordInarily used. The con
struction of safety valves does not admit of their full 
opening, seldom more than ono tenth their capacity 
when opened under boiler pressure. 

(2213) W. R. writes: I have 30 cells of 
gravity battery, each cell having an E. M. F. of 1 volt; 
would above mentioned battery do for electric lighting, 
and what candle power lamp would it supply? Would 
it be as good for the purpose, and give the same amount 
of current, as 15 cells of bichromate of potash battery, 
each cell having an E. M. F. of 2 volts? A. Owing to 
the great resistance of the gravity hattery, it is not 
adapted to electric lighting purposes. By applying 
Ohm'S law, you will readily see the difference between 
the two batteries. Thirty cells of gravity battery 
would have a resistance of 90 ohms at least. A 30 volt 
lamp has a resistance of 25 ohms. The least possible 
total resistance would therefore be 115 ohms. Accord-

E 30 
ingto Ohm's law-=C we will have --= 0'26 am-

R 115 
pere. The lamp requires a current of 1'20 amperes. 
Under the same conditions the bichromate battery 
would yield a current of 0'92, which is about 3J.1l times 
greater than.that from the gravity battery, but still in
sufficient for a single 30 volt lamp. 

(2214) J. E. F. L. asks: What is the 
desired object to be attainBd in h squaring the circle"? 
A. It resolves itself into finding the ratio between cir
cumference and radius. The original idea was to 
describe a square of area equal to a circle. 

(2215) W. M. D. writes: Can you tell 
me of some plan for preventing the green stains on 
marble caused by water dripping from a bronze tablet! 
We have a soldiers' monument with a bronze tablet let 
illto each of its four faces, and the marble below the 
tablets is streaked WIth green. I would like to know 
how to remove the stains and to prevent the formation 
of more in the future. A. Treat the stains by process 
given in query 2176. When the marble is clean, go over 
it with hot paraffin. The cure will not he a perfect one. 

will a body weighing 150 pounds strike a jumping net, 
falling from n height of 45 feet, and how many men will 
it take to hold the net? Size of net 10 feet in diameter, 
woven like a spIder's web. Body falling from natural 
gravity. A. The body will touch the net with a velocity 
of 53r", feet per second, and evolve a force of 4 foot 
tons, or 8,000 pounds through a space of 1 foot. If its 
fall is stopped in a distance of 3 feet after touchIng the 
net. the final weight of impact on the net will he 2,666 
pounds. It will take mOre men than can grab the net 
to stop the fall. A. For information on blue prints consult SUPPLEMENT, 

asks: ,\Vhich is the Nos. 585 and 514. (2193) Subscriber 

(2216) C. F. T. writes: 1. Is there any 
way I could stain or color a white glass bottle to a 
deep ruhy color? A. Mix clear dammar varnish with 
red extract of alkanet root and varnish the bottle. 2. 
How can I smooth the inSIde of a piece of half inch gas 
pipe about 3!1! ft. long? I have neither drill nor reamer 
long enough. A. Only by mechanical means, such as a 
stick coated with glue and emery. The operation may 
prove a long one. 

more economical for feeding a 40 horse power tubular 
lJoi!nr� a power or steam pump, and why? Said pump 
to be used for nothing else, and all the water to go 
through a heater, warmed by the exhaust from the en
gine. Steam pressure on boiler, from 80 to 90 pounds. 
A. The power pump is the most economical, because 
the en gine, if a good one, is more economical than a 
pump for a given power. In the steam pump the steam 
follows full stroke, while the steam engine utilizes the 
economy of expansion and has also less clearance than 
a steam pump, and a less per cent of friction. 

(2194) S. P. C. asks how to prepare glue 

(2207) H. H. G. says: I would like you 
to explain in the SCIENTIFIC AMERICAN why the moon 
which fulled on April 5 was so late in getting up? On 
the 1st of the month it. did not rise until 23.45, when, ac
cording to the N. W. Almar,ac, it was due at 20.8. It 
has caused cOllsidera ble comment about here, 8S moons 
at that stage rise so much earlier than this one. A. On 
April 7 the moon rose at 21 h. 9 m. by our almanac. 
The moon is generally very steady in her habits of rising 
and setting. Mankind and their time keepers are not so 
steady. 

(2208) W. L. asks: 1. Would a cast 

(2217) F. E. K. J. asks: How can I 
make a fluid like binders use in ruling letter paper? I 
made same with aniline and water, but it seemed to 
flow too freely. A. Add a little gum arabic solution to 
your ink. Aniline will fade. A dilute solution of sul
phindigotic acid WIth gum arabic would be Inore 
permanent. 

(2218) W. H. writes: Every week I re-
size in liquid form to keep fluid at 34° to 40" above iron ring two inches diameter, two and one-half inches ceive an English paper containing an advertisement 
zero. I want to use it with resin and wood alcohol to wide and one-fourth inch thick, do for an armature core wherein th� word" patentor" occurs. I am unable to 
flll a paper surface. A. Mix your glue after solution in for a small electric motor, or would it not be thick find authority for the word. Will you kindly inform 
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me if it is proper, and if so, why is it not generally 
used? A. Patentee mean" one who has patented, and is 
applicable to 1111 recipients of patents. Patentor indi
cates one who is engaged in patenting, and while it 
could be used in the other sense, seems to present no 
particular advantage, and certainly lacks authority. 

(2219) G. H. S. asks: If there is any 
fluid or liquid in existence which always remains the 
same in weight and quantity, and which climate has no 
influence on. A. Probably mercury comes the nearest 
to your requirements; glycerine, or a non-drying oil. 
such as olive or sweet almond oil, approximate thereto. 

(2220) W. H. O. writes: Is there any 
difference in the degree or extent to which water and 
(or) oil may be reduced in hulk by forcible compression 
uuder the air pump or otherwise? A. Each fluid has its 
own coefficient of reduction or expansion under 
changes of pressure. 

(2221) O. O. asks: How is it that tele
graph lines make a musical sound when there is no per
ceptible breeze blowing ? A. There seem to be par
ticular directions and strengths of wind that corre
.pond with the natural vibration period of the wires. 
A strong wind out of accord may have little effect, 
where a slight wind in accord has a powerful effect. 

(2222) A. W. G. asks: 1. A current of 
electricity is said to flow, always, from the positive to 
the negative pole when they are connected by a conduc
tor. If this is correct, how, in working a differential 
duplex, with the positive pole of the battery to the 
ground and the negative to the line, can the current 
divide at the relay so asto pa88 through both coils? A. 
A current always diVIdes in a branched circuit in pro
porti()(J to the conductivity of the different branches. 
2. What is meant by U counter electromotive force," 
spoken of in connection with electric light circuits? A. 

Counter electromotive force in arc hgtt circuits is due 
to polarization in the lamps. It is a current which op
poses the direct current by which the arc is produced. 

(2223) J. B. asks (1) for the formula to 
apply to the tin in making tin types. The formula and 
process of developing and finishing. A. The plate is 
coated with a collodion made as follows, but which 
can be bought at photo dealers ready made: 

CoUodicm. 

Alcohol lind ether eq ual parts, gun cotton sufficient to 
make moderately thick film, say 5 01' 6 grains to the 
ounce, put the cotton in the ether first, when it is well 
saturated pour in the alcohol, to which add 

Iodide of ammonium .......... .4 grs. to the oz. 
Iodide of cadmium .............. 2 
Bromide of cadmium . . . • . • . . . . .  1 u " 

Bromide of copper ......... ' . " 1 u U " H 

There are 8 grains of salt to the ounce. When the 
collodion has set, the plate is immersed in a silver bath, 
made by dissolving 50 grains of nitrate of silver in 1 

ounce of distilled water, and kept there from 2 to 5 
minutes. It is then put into a plate holder, exposed for 
29 seconds in the camera, and developed with the fol
lowing: 

IJe1Jeloper. 
Water ....... ........... 64oz. 
Protosulphate of iron ........ ............ 4 .. 
Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . •  4 H 

Alcoholic solution of tannin, ten grains to 
the OUllce... . . . . .  . . . . . . . . . . . . . •. . .  • . .. .  4 .. 

The acid and tannin solution. should be added after 
iron has been dissolved. The developer has to be flowed 
over the plate with one sweep. The picture is fixed by 
putting the plate into 

Cyanide of potassium. ........ ..... ..... 2 oz. 
Water ............. .................. .. 64 " 

'fhen washed and dried. We obtain the above particu
lars from" Photography in the Studio," hy E. M. Es
tahrook. 2. Will the diaphragm in the telephone in 
the December numher work better to he of larger 
diameter? A. No. 

(2224) H. R. N. writes: I have made 
simple electric motor described in SUPPLEMENT, No. 
641. It runs finely when connected as a shunt machine 
on Edison current of 110 volts. 1. Can I run it with the 
caustic potash battery described on page 408 of "ExperI
mental Science"? A. You can run your motor with the 
caust.ic potash battery, but it will require about 20 cells 
connected,5 in parallel, and 4 in series. 2. How many 
cells and what. size should they be to run a boat 15 feet 
long, 3 feet broad? I have motor wound with No. 20 

wire, 100 feet on each magnet coil. A. For running a 
boat you would require a more compact battery. Bet
ter use a plunging bIchromate battery of 6 to 8 cells, 
with carbon and zinc plates 6X8 inches. 3. Whllt size 
propeller will I need to run the boat at a fair speed? A. 

You would require a two-bladed propeller 8 inches in 
diameter. 

(2225) R. A. writes: 1. I should like to 
know why they use permanent magnets in the tele
phone now in general use. A. Permanent magnets are 
used in telephones to avoid the necessity of a battery, 
involving expense and trouble. 2. A telephone man 
told me that it was necessary to have the receivers ex
actly equal, that is, have the same size coil, core, and 
tympanum. Is this true, and why? A. It is not true. 3. 

If brass is made of copper and zinc, does it form a bat
tery when placed In acid and water, and is that the 
reason it makes a sore on the flesh by decomposing the 
fluids, and they claim it cures rheumatism? A. It may 
dls.olve, but forms 110 galvanic couple properly speak
ing. It makes a sore by the poisonous action of the 
oxidizing copper. 4. What is German silver? A. An 
alloy of copper, nickel, and zmc. 5. Are there more 
amperes given by a number of cells connected in mul
tiple than one cell with an equal surface of carbon and 
zinc? A. The same current, other things being equal. 
6. Is the chemical action of dry batteries the same as 
others, and why can it be restored by reverl"oing a cur· 
rent through it? A. Yes; almost any battery can be re
st.ored more or less as described. 7. I find that in a pair 
of electric horseshoe magnets, as long as there is a 
good connection between the two poles by an iron arma
ture, the-magnet.ism remains after the current has ceased. 
this is only when there i. a clean connection. If paper or 
any non-magnetic metal comes between, it ceases. I 
have never seen it mentioned in any electrical books. 
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