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Chief Eultiueer's OllIee, U. S. Navy Yard, 
,v ASHINGTON, Noyember 18, 1874. 

Commodore Thos. fl. PJtterson, U.S N .• Commandant: 
SIR :-In obedience to your order of October 5th, 187·1, 

to carefully test the E:UPJRlI: PORTADLE FOTIGE, manu· 

factured at Troy. N. Y . ,  I have the honor to submit the 
following report: 

Tills Is a yery 

excellent and. conycnient forge. It works eaqy and with 

but little noise, and. the power being applied. with a lever, 
it can uc worked. without Interfering with the manipula
tion of the fire. 

I can recommend. It as a very useful tool for work on 

[o)hlp boanl or 8hop u.:;c. 
Very respectfully 1 your obedIent servant, 

[Slguedl EDWIN FITHIAN, 
Cilief Engineer, U. S. N. 

�usiness and �ersO'naJ. 
The CharQe for Insertion under this head is $1 a Line. 

�cultural Implements, Farm Machinery, Seeds, 
Yertl\!zers. R. H. Allen & Co .• 189 & 191 Water St. .}[.Y. 

Magic Lanterns, Stereopticons of all sizes and 
p ices, for l"�lrlor Entertainment and Public Exhibitions. 
P.lyswell on small lnvcstmcnt. Catalogues frce, Mt:Al
I\;ter. Man'f'g. Optielan, 49 Nass8u St.,N. Y. 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler i it removes the 
Bcalc-prod.llcin� material fl'om all kinds of water; cannot 

injure Boller, as It has no cfi'ccton Iron j sayes 2 0  Urnes Its 
cost both in I·'uel and repairs o f  BoUcr j Increases steam

ing capacity of Boiler i has been tested In hundreds of 
Boilers j has removed Bushels of Scales In single cases, 
It Is In Barrels 500 lb. , )i Bbl •. �50 lb . •  J1 Bbls. 125Ib . .  

Price 1 0  cents PCI' Ih., less than � price of other prepara
tions. and superior to all others. Add.ress orders to 
X. Spooccr Thomas, Elmira, N. Y. 

Makers of a II kinds of Icc-Making Machin('s, send 
ad\lrc::!B to A. J. Davis, ",Yatertow n, JefIerEo.l Co. , �.Y. 

For price of small copper boilers to drive small 
steam engines, address, with dimensions, and enclose 

stamp to Geo. Parr, Buffalo, �. Y. 

For Sale-/c Patcnt for Family Usc. .hldrcss 
. Asa F. Tarr, Hockport, Mass. 

\Ve will sell the right to r. �., or less, for the best 
Carpet Stretcll{'r In the world. Cheap. �ow Is the time 

to Introduce It. AddreR� H Patent," Room 1, No.l59 
Dearborn Street, Chlca.�o, Ill. 

\Ve wish to communicate with a first class man, 
who can sell, legitimately, State rights to an Invention 
tested 8atlsfactorlly fixe years, Xo competition, and 
needed In every house, new or old. Is universally praised. 
Sells rapidly, Profitahle. Cannot handle nIl L. S. En

gaged In publbiling. Capital locked up elsewhere. WllI 

bear strict Inv cstlgatlon. ",VHSOll, Pierce & Co. , 182 
Clark Street, Chicago, Ill. 

Ge;). P. Rowell & Co., of New York, are eminently 
respectable and honorable aavertlslng agents with whom 
this estabI1Rhment, as well as similar one31n the country, 
have transacted business for years with mutual profit and 
plea�ltlre, From meagre beginnings, TIowell & Co. have 
built up �ll extended huslness, Rnd arc evidently still 
prJspering, Inueed, their R\H'('f'�� hns llordereu on the 
marrclous ,-lJournal, Lockport, 1';. Y.1 

\Vanted-Parties t omanufacture a first class Sec
tional Safety Boller. TerIllB liberal. Profits large Ad
dress S. T. Russell, Springfield, Ohio. 

The Whitmore Engine, 4, 5 and 10 H.P.-Chcapest, 
best, and safest. Vertical Tubular Boilers, all sizes, at 

reduced prices. Lovcgrovc & C o., Philadelphia, Pa. 

"'anted-To cOJTespond with parties wishing an 
experienced Machlnl15t to take charge of their worl\:s, as 

J<'oreman 01' Master )[er.hanlc. Address :!'.Iachlnlst, 32 
Union St., IndianapOliS, Ind. 

For Sale-EntirPiy or State nights of Patent for 
first rate, practically tested Icc-creeper. Address G. F. 

I,emmon, Long nranch .Boat, PierS, N. R . ,N ew York. 

Large lot Lathes, Planers, Milling Machines, Screw 
�IachlneH, Drill PreRses, Edging )Iachlnes, Gear Cutters, 
Grinders, etc" built for Sewing- Machine Business, for 
�ale, Vhl.its solicited. Hull & Belden Co., Danbury,Ct. 

\Vanted-A Foreman to superintend an Iron 
Foundry. )Iust understand aU its branches and the mall
agement of men, and hrln� unexceptionable references 

to J.S.L. Wharton, S . E . cor. 15tll & Wood Sts .• Plliia ,Pa. 

Wanted-Catalogues of Manufacturers of Philo-
6()phieal and Chemkal Apparatus. Address St. Stanls
lnus Collcge, Bay St. LouIs, l\lIsslsslpp1. 

1<'01' Sale, Cheap-Patent Right for best Horse 
Hay Fork out, Address Lock Box!7, Sharon, Pa. 

'rhe Lightning Screw Plate does the work of a 
Bolt Threldlng Machine. Wiley & Russell :Manufacturing 
Co., Greenfield, Mass. 

Forthe cheapest and best Small Portable Engine 
manufactured, address Peter Walrath, Chlttenango,X. Y. 

The Baxter Steam Engine, 2 to 15 Horse Power. 
Simple, �afe, D llrable, and .h:conomical. 
., The Dest are alwaYH the (,heapest . "  
OVer O n e  Thousand I n  usc, giving' entire satisfaction. 

Address 'Ym. D. HusHell, 18 Park Place, :Xcw York. 

File-cutting Machines. C. Vogel, Fort Lee, N . •  J. 

EllgInes, !!to 8 H. P. N. TwiSS, New Haven, ct. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. AddreSd Rumsey & Co., Seneca 
Falls,1\:. Y . ,  1.:". S. A. 

Diamonds and Carbon turncd a n d  shaped for 
RelenUnc purposes i also, Glaziers' Diamonds manufac
tured and reset by J. Dickinson, &1 Nassau Street, N. Y. 

Tin Mauufacturers, who have waste strips, piece�, 
or round blanks to sell, address-giving sizes-Norton 
Bros.,4-1 & 46 RIYer St., Chicago, Ill. 

Housekeepers, House Furnishers in Tin, Tinmen, 
send Postal Card to J. R Abbe, Providence, H. 1. 

Zero-Refrigerator with Water Cooler. Best in 
the World. Send for Catalogue. A. M. Lesley, 221 W. 
23d street, N e w  York. 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovial Lubricating Oil. 
The most perfect and economical lubricant in existence. 

Send for Circular. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., PrOVidence, R 1. 

For Sale, or Partner Wanted for Patent on Canal 
Boat Propeller. Address G. Heydrlch, New 1JIm, Minn. 

To Machinists.-Fol' Sale, Cheap-A partially fin
Ished Engine Latlle, 11 feet bed, 28 Inch swing. For fur
ther particulars, call on or address Clark, Smith & Co., 

Fort Plain, N. Y .  

Wash Stands, New Styles, Marble Tops, can be 
used. In an, bltuatlon. Prices very low. Send'for a cata

logue. BaUey, Farrell & Co. , Pittsburgh, Pa. 

Grlndstones-4,OOO tuns. Berea Stone Co.,Berea,O. 

J titufifit �mtritau. 
The "Scientific Amencan" Office, New York, is 

fitted with the Miniature Electric Telegraph. By touching 

little buttons on the desks of the managers signals are sent 
to persons In the various departments of the establish
ment. Cheap and effective. Splendid for shops, o1fices, 
dwellings. Works for any distance. Prlce$6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B. C. 
Mach'y Co., Battle Creek, Mich., Box 227. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Comhlll, Boston, Mass. 

For Sale-One "Cottrell & Babcock" Water 
Wheel Regulator, In good order-by D.Arthur Brown & 
Co., Fisherville, N. H. 

For Surface Planers, small size, and for Box 
Corner Grooving :Machines, fiend to A. DaVis, Lowell, 
Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co • •  New Haven, Ct. 

For Solid Wrought-iron Beams, etc., see adver
tisement. Address Union Iron MillS, Pittsburgh, Pa., for 
Ithograph, &c. 

"Book-Keeping Simplified." The whole system 
III a few pages. Cloth, $1. Boards, 75 cents. Sent, post
paid. D. J3. Waggener & Co., 424 Walnut St., Philadel

phia, Pa., Publishers •• Waggener' s Trial-Balance Book. "  

Faught's Patent Round Braided Belting-The 
Best thing out-Manufactured only by C. W. Arny, 301 & 
lO3 Cherry St., Philadelphia, Pa. Send for Circular. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co" Boston, :Mass., for circular. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
j:;Murrav St., New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 
Peck's Patent Drop Press. Still the best in use. 

Address MHo Peck, New Haven. Conn. 

Genuine Concord Axles-Brown,Fisherville,N.H. 

Spinning Rings of a Superior Quality-Whitins
ville Spinning Ring Co., Whitinsville, Mass. Send for 
,ample and price list. 

Powcr Hammers and Bolt Forging Machines
Xine sizes of the former and two of the latter, guaranteed 
the most economic tools of their kind known. ]'01' price 
and cuts, address S. C. Forsalth & Co., :Manehester,N.H. 

HydrauliG Pr�sses and Jacks, new and second 
nand. Lathes aad Macilinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street New York. 

Price only $3.50.-The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 

giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all  parts of the world on receipt 

of price. ] .... C. Deach & Co., 263 Broadway, New York. 

Send for Circular of a very Superior Boiler Feed 
Pump. D. Frisbie & Co., New Haven, Conn. 

W. Campbell's Self-Acting Shade Rollers. The 
Trade supplied, 87 Center Street, New York. 

J. S. & Co. will find directions for utilizinj(" 
mica scraps on p. 42, vol. 25.-J. D. F. will find dir
ections for manufacturing ice on p. 54, Y01. 31.
L. F. L. will find instructions for preventing the 
percolation of water through a brick wall on p. i5, 
yol. 32.-R. H. D. will find a recipe for \Yorcester
,hire sauce on. p. 281, vol. 2G.-A. C. A. will !lnd 
some particulars as to the manufacture of alumi
num dn p. 91, "01. 31.-J. H. will find directions for 
preparing buffal:l hides on p. 200, vol. 26.-J. !If. C 
will find a formula for ascertaining the contents 
of a cylinder on p. 281, vol. 2.5, aod for the propor
tions of a safety valve on p. 1m, vol. 31.--E. S. T. 
will lind a recipe for indelible ink on p. 112, vol. 27. 

-H. It. W. will tind a recipe for wood filling on p. 
3ii, yol. 31.-L. F. S. will find directions for making 
rubber hand stamps on p. 1!iO, voL 31.- n. A. S. will 
find directions for making and using a pantagraph 
on pp. 9n, 17n, vol. 2B.-F. G. T. should consult, as to 
his diet, a physician who is acquainted with his 
case.-C. S. It. will find a recipe for a dip for brass 
goods on p. 2B2, vol. 29.-\Y. F. R. and others can 
solve the problem of the length of the hypothe
nusc by thc method illustrated on p. 18i, vol. 32.
W. B. will find directions for calculating the pro
portions of gear wheels on p. 187, yol. 29.-F. B. 
will find directions for removing clinkers from 
stoves on p. 1K7, yol. 32.-.1. B. will find the dimen
sions of the Great Eastern on p. 3{tl, yol. 31.-J. R., 
Liege, Belgium, and others will find a description 
of a wood-splitting machine on p. 79, yol. 28. 

(1) II. l\I. aRks: Please explain the anti
septic action of common salt, and also of sugar. 
A. In the case of salt, the albumenoid and other 
putrifiable matter goes into solution in the brine; 
sugar or sirup acts by preventing the access of at
mospheric oXyg('n to the substanceR immersed in 
it. 

(2) H. D. D. and others.-One process for 
utilizing tin scrap consists in first cutting it in a 
suitable machine into comparatively fine chips, 
and then placing it in a revolving cylinder so ar
ranged as to constantly showcr the chips with mer
cury, with which the tin unites; and the two may 
afterward be separated by distillation, or b)' the 
oxidation of the tin. 

(3) 'V. C. asks: Can heat enough be ob
tained in a small furnace to melt brass without 
the aid of a pair of bellows? A. Yes. 

What will dissolve chemical paint out of a brush? 
A. This depends wholly upon the composition of 
the paint. Mostof the common pigments find sol
vents in either water, turpentine, alcohol, ether, 
or oil. 

(4) J. H. asks: In pressing qu icksilver 
through buckskin to extract the impurities or 
gold, is it injurious to have the hands in con tact 
with it? A. We do not know of any trouble origi
natingin this way: but as mercury is slightly vola
tile at common temperatures, extreme care should 
be taken not to inhale the vapors, as it is liable, 
otherWise, to produce sal1vation. 

(5) J. McM. asks: Why is an i nverted im
age seen when one looks upon the concave side of 
a burnished spoon, andan erect imagc when the 
convex side is turned towards the face? A. In the 
case of a concave mirror,the refiect<>d rays of light 
approach and cross each other before reaching the 
eye, thus producing an inverted image. In the 
case of convex mirrors, the conyex surface simply 
causes the rays to diverge. 

(6) D. H. S. Jr. asks: 1 Has ozone ever 
been used as a bleaching agent? Yes. 2. Can it 
be produced by thc discharges (into atmospheric 
air or pure oxygen) of the electricity generated 
by the glass plate or cylinder electrical machine? 
A. It can, but in exceedingly minute quantities in 
comparison with the bulk of the gas operated up
on. 3. Is there any work extant which treats mi
nutely upon the production, properties, and uses 
of ozone? A. Read the work by Cornelius B.Fox, 
entitled" Ozone and Antozone," published by J. 
A. Churchill, London, England. 

(7) L. N. P. says: 1. I am thinking of 
putting electric bells into a house. Is there any 
likelihood of the batteries or any connections cver 
setting fire to easily infiammable things? A. No. 
2. Is there any chance of batteries in a closct 
forming gas liable to catch fire? A. No. 

(8) F. G. X. ask : 1. Suppose that I take a 
permanent magnet, and surround its armature 
with a helix, would not a feeble cUlTent be gener
ated every time the magnet and armature were 
united and separated? A. Yes. 2. If the ends of 
the helix are connected with a Rhumkorff coil, 
would not the feeble current of electricity gener
ated induce a stronger one in the othcr wire of the 
coil, so that, by connecting several wires succes
sively, we might finally obtain a current indefinite
ly stronger than thc one we started with? And if 
we connected tne last coil with a helix surrounding 
a soft iron horscshoe, would not the current of in
duced electricity transfer it into a much stronger 
temporary magnet than the perwanent one we bc
gan with? .1. If properly constructed, it would . 
3. \Yould the induced current differ from the gen
erating current otherwise than in being stronger? 
A. That would depend upon the construction of 
the machine. 4. If this is true, does it not over
throw the idea that one force cannot produce a 
greater one without a corresponding loss in timc 
or distance? A.Not at all. If the results you sug
gest were to follow your premiscs, they would not 
tend to oyerthrow the idea mentioned. In this 
case it would be simply a transfer of mechanical 
force (the moving of the armature) into electrical 
energy, and the amount of the energy would be 
proportioned, other things being the same, to the 
rapidity of the movement of the armature. 

(9) D. H. L. H. says: In your answ('r to W. 
E. D., you give directions for making a Callaud 
battery: can I nickel plate steel with such a bat
tery? .1. Yes. 

(10) P. R. H. asks: Is there any battery 
that will produce electricity continuously, without 
being touched or renewed after once being com
pleted and put to work? A. No. 

(11) 1. H. asks: How can I plate with niCk
el without a battery? A. Use a magneto-electric 
machine. 

(12) M. P. asks: What is the best method 
of removing gold tha t has been deposited on brass 
by galvanic battery, so as not to destroy the brass 
in the operation? A. Place the articles in strong 
nitric acid, and add some common salt in crystals. 
After coming out of the acid, the articles must be 
polished. 

(13) E. M. asks: Will you please suggest 
the simplest way that I can produce rotary mo
tion by electricity? I haye a small battery and 
electro-magnetic telegraph. But I want to show 
to my pupils how a wheel may be turned. Being 
poor, I cannot buy an electric engine. Any cheap 
and simple way by which I can make rotary mo
tion by th{' battery, at home, that is what I want. 
.1. Suppose you attach four soft iron keepers to 
the circumference of a wooden wheel. so that in 
turn they approach the poles of an electro-mag
net. Let the circuit of the electro-magnet be closed 
as each keeper approaches the poles and opened 
as soon as it comes opposite. The method of ma
king a circuit closer will occur to any ingenious 
mind. 

(14)W. D. H. asks: 1. How can I electro
plate in bronze? In what solution shall I immerse 
the articles to be bronzed? A. Make a solution 
composed of 50 parts carbonate of potash, 2 parts 
chloridc of copper, 4 parts sulphate of zinc, 25 
parts nitrate of ammoma, and use a bronze plate 
as the positive electrode. 2. Which is the best bat
tery for the purpose, Smee's or Leclanche's? A. 
The Smee. 

(15) L. K. asks: 1. How many feet of air 
does one grown person require to keep him in 
good health for six hours? A. The average 
amount of air inspired and exhaled at each respi
ration is 30 cubic inches, and the average number 
of respirations 20 per minute, so that 500 cubic 
feet of air pass through the lungs in 24 hours. The 
amount of carbonic acid exhaled is variable, ar:d 
is interesting as an index of the rate of intelnal 
change. The more energetic the circulation, the 
larger the quantity of carbonic acid; it is less du
ring sleep than while awake, and less during fast
ing than after a full meaL 2. Is it best to have a 
constant change of air from the outside into a 
room in which we are sleeping? A. A sleeping 
apartment should always have adequate ventilation 
while tn use. 

(16) O. D. asks: I have heretofore worked 
the burglar alarm apparatus in my house by the 
Leelanche battery,of which I use 6 cells. But this 
winter they stopped working. I then put in 6 new 
cells of the same; still they did not work. I then 
substituted the ordinary sulphate of copper bat
tery,and have had no trouble sinee. Now can you 
tell me what probably was the matter with the Le-

© 1875 SCIENTIFIC AMERICAN, INC 

clanche? Did thQ cold weather produ ce a ny miS
chief? A. No. The Leclanche battery will stand 
as much cold as the sulphate of copper. Did you 
test your Leclanche cells separately on short cir
cuit to see if the connections were good ? 

(17) H. :\1. ask s: What chemicals are us('d 
to render paper sensith'c so that you can photo
graph directly on it? A. Chloride of ammonium 
40 grains, gelatin 20 grains, water 20 ozs. Dissolve 
by the aid of heat and filter when cold. Take 10 or 
12 sheets of thin clear paper, and, having marked 
the rightside, immerse thcm bodily in the liquid 
onc by one, taking care to remove air bubbles; 
then turn the batch over, and remoye thcm singly, 
beginning with thc sheet immersed first. Hendel' 
the paper sensitive by a solution of ammonio-ni
trate of silver,60 grains to the oz. of distilled 
water. 

Is there any chemical that I can inscrt in the 
bark or sapwood of trees, that will kill them? A. 
Try a strong solution o f  chloride o f  zinc. 

(18) J. 'V. L. asks: Can I light gas by elec
tricity? A. Put on a pair of dry slippers, and 
walk briskly over a carpet. You will thus charge 
yourself with electricity, and may light the gas 
with your finger in dry cold weather. 

(19) P . .T. �. asks: 1. ']'0 what pressure 
per square inch can air be subjccted by means of 
th(' air pump? A. A maximum of condcnsation 
has not been reached. It depends altogether upon 
the strength of the pump, its valves, and the power 
and vclocity with wlJich it is driY('n. 2. What 
work is the b('st on pneumatics? A. Ganot's 
" Physics." 

(20) E. L. F. asks: \"hy does a dist ant 
light scintillate Iikc a star? A. Becausc of the in
terposed changing layers of air of ditfcrent densi
ties. The diverging rays are caused partly by the 
irregular figure of the crystalline lens of the eyc, 
and are partly owing to the pull of the six muscles 
which move it. 

(21) W. B. H. asks: 1. How many Grovc 
cells are requir('d to opcrate It line half a mile in 
length, using No. 14 common iron wire, with a re
lay at one end of 100 ohms, and at thc other a re
lay of 120 ohms? A. Two cells. 2. How can I 

charge a main line Grove battcry of 10 cells? A. 
Cover the zincs with quicksilver. Put 16 parts wa
ter to 1 part sulphuric acid for the outer solution, 
and use pure nitric acid of commerce for thc por
ous cup. 3. How often should it be replenished? 
A. Heplenlsh the nitric acid every day and the so
lution once a week. Brush thc zincs every day. 

(22) C. 'V. asks: \Vhich is the heavier, a 
cubic foot of water or of ice,and what is the differ
ence? A. The water is the heavier. If onc cubic 
foot of distilled water at 39° Fah. weigh about 62% 
Ibs., one cubic foot of pure ice will weigh about 
5sX; Ills. 

(23) A. C. asks: \\'hat acid is used to mix 
with urine to detect Bright's disease of the kidneys? 
A. Nitric acid. Urine when mixed with nitric acid 
and boiled should coagulate if the person is suffer
ing from Bright's disease. 

(24) J. D. W. asks : 1. Is the Lcclanche 
battery inodorous and constant? A. Yes. 2. Do 
thc contents of the porous cups ever hm'c to be re
moved and renewed? A. Yes. 3. What are the 
proportions of sal ammoniac and water to a quart 
cell ? A. Two thirds full. 4. What is the rcaction? 
A. Ammonia is set free at the negative polc, while 
the nascent hydrogen from the ammonium reduces 
the peroxide of manganese to sesquioxide. The 
zinc unites with chlorine, forming chloride of 
zinc. 

(25) "V. H. B. a sks: Is there It soluti on 
which, mixcd with pure white qmcklim(',will hard
en it into stone in 24 hours? A. Solublc glass, or 
silicate of potash or

' 
soda, is used for this. You 

will find it advertised in our columns. 

(20) R. M. C. asks: What is the latest and 
and best werk on electro-metallurgy ? A. " Man
ual of Elcctro-Metallurgy," by James Napier . 

(27) D. X. asks: 'Vhat arc the powers and 
focal lengths of the two largest equatorial refrac· 
tors? A. That at Washington is 26 inches clear 
aperture, weighs 180 Ibs., and was nine months 
correcting. The new McCormick telesco]le is a 

ttille over 26 inches aperture, was eight months 
con-ecting, and weighs 170Ibs. Both are of about 
33 feet focus,and their highest power is 2,000 diame
ters. The objectives alonc are worth $25,000 each. 
The government equatorial cost $46,000 cUJTenc�', 
the McCormick$3S,OOO gold. 

(28) H. H. ask s: 1. 'Vhat battery, f.l1d how 
many cells, would be the best for electroplatilJg 
and making an electric light? A. For electroplat
ing, 2 cells of Smee's battery. For electric light, 
50 cells of Bunsen's. 2. What solutions should J 

use for gold, bilver, nickel, and copper plating? 
A. Gold solution, 1 grain of gold and ]0 grains of 
cyanide of potassium in 200 grains of water. For 
silver, 2 grains of cyanide of silv('r and 2 parts of 
cyanide of potassium in 3 00 grains of water. For 
copper, a saturated solution of sulphate of copper. 
For nickel, See p. 316, vol. 31. 

(29) c. J. \V. says: 1. I have made a MorEe 
sounder, key, and battery for telegraphing. I 

made my horseshoe magnet by winding thc co\,
ercdwireroundin the usual way, only I wound 
both poles to the right and then joined the wiJ·es. 
I made another by screwing two cores into a flat 
base, and wound one pols to the right and the 
other to the left. This has a neater appearance. 
Which isthe li>est in your opinion? A. They must 
be so wound that the current shall f; w in the 
same direction in both. 2. Does it make any dif
ference to a magnet if the wires from the battery 
are first applied in one way, and then (by mistake) 
reversed ? A. No. 3. How is the electric bell 
made? A. The armature lever closes an electric 
circuit when the spring draws it back, and opens 
it  when the magnetism draws it forward. 4. What 
s meant by positive and negative poles of a bat 
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