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�u�tUt$$ aud �tt'�oual. 
Charge!fYr I1I8ertion under thill hOOd 'Ill $1 a LAne. 

For Solid Wrought-iron Beams, etc� see adver- ing power of tile combination is equal to a single' until tbe precipitate which falls is wbolly redis-
hlsRment. Address Union Iron Mill., Pltt.burgh. Pa. for I. f l '  11 f Jl 0 x 8=160 linear when it solved. For a mordant, to be first applied, use a 
11th ph &c 
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. . . . i would be used alone without an eyepiece. Angu- saturated solution of ferrocyanide of potas-

Dry steam dries green lumber in 2 days,and is the 
only Cheap House Furnace. H. G. Bulkley, Cleveland, O. 

Spmnmg Rmgs of a !iluperIor Quality-Whltins- lat' aperture 1750 means that the extreme rays sinm. VIlle Spinning Ring Co .• Whltln.v1!!e. Mas.. 
which can converge in the axis of the lens f"om 

All Fruit-can Tools. Ferracute W k's,Bridgton,N. J. the edge of any object, and reach the eye, make 
For best Presses, Dies, and Fruit Can 'I.'ooIs, Bllss in that axis an angle of 175°. Four tenths of an 

(25) J. F. W. says: A jeweller recently 
had several watches in his front window, and at a 
/lash of lightning he felt the glass in his window 
move. On taking down a watch, on the face of 
which was a small compass, and laying the watch 
down face upwards, he noticed the compass out of 
order. It would first start and turn rapidly to th", 
right for a good many revolutions, then poise for a 
second, and then revolve rapidly to the left, which 
it continued to do for two days, when the owner 
took it out. Was the watch electrified by the 
lightning? A. You should have stated whether 
the working parts were in motion or not. If in 
mo tion, the phenomenon is easily explained; some 
of the movable steel parts of the mechanism have, 
from some cause or other, become magnetized 
(possibly from the cause mentioned), aud at every 
change of position they alternately attract and re­
pel the opposite poles of the compass needle. 

Hoadley Portable Engines. R. H. Allen & Co., 
New York,Sole Agents of this best of all patterns. 

For Sale-Large lot second hand Machinists' 
To()ls, cheap_ Send for list. T. H. Shearman, 45 Cort­

andt Street, New York. 

&\ Williams, cor. of Plymouth and ,Tay, Brooklyn. N. Y. inch means that the magnifying power IS equiva-
For Solid Emery Wheels and Machinery, send to lent to that of a single lens of T4() inch focus, or :!f-

the Union Stone Co., Boston, Mass., for Circular. x8= 20 times linear. Angular aperture less than 
Microscopes, from 50 cts. to $500, for Scientific 

nvestigation and home amusement. Magnifying Glasses, 
Spy Glasses, Telescopes, and Lenses. Price List free. 
McAllister. M'f'g Optician. 49 Nassau St .• New York. 

Hydraulic Presses and Jacks, new and second 
nand. I..athes and Machinery for Polishing and Buffing 
\leta I.. E. Lyon. 470 Grand Street New York. 

90° means that the lens does not admit rays more 
oblique than those which make ),2x90 or 45° with 
the axis. Without adjustment means that the lens 
has not the adjustment required for high power,by 

As Advertising Agents, Messrs. Rowell & Co., 
New York, stand in the front rank. They are prompt, 
honorable, and straightforward, and well deserve the sUCM 
cess they have met with. They can always be found at 
41 Park How, and are pleased to havebusiness men drop 
in upon them. In their rooms can be found files of every 

newspaper published in the United States.-[Republican, 

Tunkhannock, Pa.] 

For 13,15,16 and 18 inch Swing Engine Lathes, 
Whl'ch the relative distance of the achromatic fI.il<tress Star Tool Co. t Providence, R. I. 

For Sale-One 18 ft.:x24 in, Bed, 3 size cutter bars, 
good order, price $225. Also, one 4 H. P. Hoper Hot Air 
Engine. complete order, price $375, cash. Address Ezra 
F. Landis, Lancaster, Pa. 

Wanted-One Self-Feed Screw lIfachine, one 
Shaper, one 3 or 4 Spindle Dl'i1ll'ress, Apply to J. G. 
West, 233 West 29th, between 8th and 9th n.v. 

PatteTIls,Patent Office and Experimental Models, 
made by Crook & Herring, 36 Center St., New YorlL 

Machinist wanted to take charge of small Machine 
Shop and make himself useful. Pump & Skein Co., 
Belle ville, Ill. 

$25 to $50 per day to good agents to sell Well­
Boring-M:l.chinery. A Horse Bores from 10 to 48 in. d'am. 
Send for pamphlet. Pump & Skein Co .• Belleville, Ill. 

A Machinist and Draughtsman, of 15 years expe­
rience as Foreman, desires an engagement in some me· 
chanical business. Machinist. 1745 N.l1th St., Phila., Pa. 

Portable Grist Mills for Farmer's and Planter's 
use. Send for Catalogue, contaiuing price and testimo­
nials. A. C. Tully & Co., 55 Dey St., New York. 

The American Saw File Guido, for correctly 
filing Saws, manufactured by E. Hot1 & Bro., New OXM 
ford,Pa ,will be sent free for Two Dollars, with terms to 
agents. Sells at sight. Gives entire satisfaction. 

Barry Capping Machine for Canning Establish­
ments. T. H. Bailey & Vail. 

For Sale, or to Let on Royalty-·Canada Patent 
for Ha.nging Eave Trougbs and Conductor Pipes. AdM 
dress J. P. Abbott, Cleveland, Ohio. 

Foot Lathes-Wm. E. Lewis, Cleveland, Ohio. 
Second Hand Steam Engines, Pumps, and Iron­

Worldng Mach'nery. Catalogues free. E. E. Boberts, 

119 Liberty Street, New York. 

The "Scientific AmerIcan " OffiCe, New York, i8 
fitted wltb the MiniatUre lllectric Telegraph. By touching 
l1ttle buttons on the desks of the managers tllgnals are sent 
to persons tn the various departments of the eata bl1sh­
ment. Chea.p and effective. Splendid for shops, offices, 
dweHlng.. Works for allY distance. Price $6, with good 
Battery. F. C. Beacb & Co., 246 Canal St., New York. 
Makers. Send for tree lllustrateo Catalogue. 

Scientific Expert, in Patent Cases, C. Gilbert 
Wheeler, 115 State St., Chicago. Ill. 

For Machine, Cap, Set, and Special Screws of 
every description, apply to Heynolds & Co, 145 East St., 

New Haven, Conn. 

T,tft's Port.'lble Suspension nath-Address Por­
table Bath Co., 156 South St., New York City. 

Reynolds & Co., 145 East St., New Haven, Conn., 
manufacture small Routine Articles of every deacription 
for patentees. 

For Tri-nitroglycerm, Mica Blasting Powder, 
Frictional Electric Batteries, Electric ll'uses, Exploders. 

Gutta Percha Insulated Leading Wires, etc., etc., etc., 

result 0 f seven years' experience at Hoosac Tunnel. 
address Geo. M. Mowbray, North Adams. Mass. 

Wrought Iron Pipe-For water, gas, or steam. 
Prices low. Send for list. Bailey, Farrell & Co., Pitts­
burgh, Pa. 

Small Gray iron castings made to order. Hotch­
kiss & Ball, .I-'ounflrymen, West Meriden, Conn. 

Hotchkiss & Ball, West Meriden, Conn., Foun­
drymen and WOl'KerS of Sheet Metal. vVBI manufacture 

n royalty any Patented articles of merit. 

See N. F. DUTIlham's Turbine Water Wheel ad­
vertisement. next week, on page 77. 

Diamonds and Carbon turned and shaped for 
Scientific purposesj also, Glaziers' Diamonds manufac­

tured and reset by J. Dickinson, 64 Nassau Street, N. Y. 

Steam and Water Gange and Gauge Cocks Com­
bined, requiring only two holes in the Boiler, used by all 
bOiler m'lkers who have seen a, $15. Hillard & Holland, 
57 Gold St., New York. 

The "Lehigh" Emery Wheel. A new patent. 
Ad<:lress Lehigh Valley Emery Wheel Co., Weissport,Pa. 

For Dlind Fastenings, Securely locking Dlinds, 
top and bottom, preventing sagging, warping, and rat­

tling, address Philipp Wejgand, Westchester, Westches· 
tel' Co., N. Y. 

Pipe and Bolt Threading Machines. Prices from 
$80 upwards. Address Empire Manufacturing Company, 
48 Gold Street, New York. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co" 'It, WhItney Avenue, New 

Haven Conn. 

American Metaline Co., 61 Warren St., N.Y. City. 

Grindstones, 2,000 tuns stock. Mitchell,Phila.,Pa. 

Small ToolS and Gear Wheels for ModelS. List 
Iree. GoOdnow &. Wlgbtman. 23 Cornhlll. Boston, M ..... 

Peck's Patent Drop Press. Still the best in use. 
Address Milo Peck • .New Haven Cenn 

Faught's Patent Round Braided Belting-The 
Best tblng out-Manufactured only by C. W. Arny, 301 & 
303 Cherry St., Pblladelphla, Pa. Send lvr Circular. 

Three Second Hand NorrIS Locomotives,16 tuns 
each; 4 ft. 0).2 Inebes gauge, for sale by N. O. & C. R. R. 
Co .• New Orleans. La. 

Genume Concord Axlea-Brown,Ji'isherville,N.H. 

Temples and Oilcans. Draper, Hopedale, MOOE. 

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

&1v1ng alarms, and various other purposes. Can be put 1n 
operation by any lad. Includes battery, key, and wires. 
N eatl}' packed and sent to all parts of the world on rece1pt 
Of prtce. F. C, .Beach & Co., 246 Canal St., New York. 

Hotchkiss Atr Spring Forge Hammer, lJest ill the 
market. Prices low. D. Frt.ble & Co .• New Haven, Ct. 

lenses, of which the lens is composed, can be shift­
ed so as to adapt the lens to different thicknesses 
of glass crosRing the object. 2.What are an immer­
sion lens and a dry lens? An immersion lens is one 
of which the curves are calcnlated in such a way 
as to be only adapted to be used with a drop of 
water between the lens and the object, Dry lens­
es are the ordinary lenses. 

A. J. C. and B. B. L. should consult a phy 
sician.-R. F. will find a good recipe for burnish­
ing liquid for th e heels of boots and shoes on p. 
3n, vol. 31.-F. K. will find a recipe for cement for 
china on p_ 34R, vol . 24.-J. C. T. should consult an 
en gineer.-A. K. will find a reCipe for root beer on 
p. 138, vol. 31. 

(1) H. J. R. asks: How do you suspend the 
the sheet of zinc in the galvanic battery, men­
tioned in a recent issue? A. Snspend it upon any 
insnlator. Wood will do. 

(13) S. M. says: I have run my lightning 
rod into my weJl as a ground connection. As wa­
ter is a good conductor, I supposed this 'Vould be 
the beet possible way. Is this correct 'I A. Yes. 

(14) VV. M. Q. asks: 1. Is there a telegraph 
insulator in use that the wire simply passes 
through? A. Yes. 2. Would a glass tube passing 
through the cr03S bar be as good as the common 
insulator? A. No. 

(26) A. S, says: I have about 300 bottles of 
Burgundy which has turned slightly sour. Can 
you tell me how to cure it? A. Try the old Ger­
man method of putting into tile wine a small 
quantity of charcoal, shaking it, and, after allow­
ing it to stand 48 hours, decanting from the sedi­
ment. 

(2) G. F. H. asks: 1. Is there any better 
insulator than gutta percha or glass for the Key of 
a telegraph instrument? A. Yes. Bone or rub­
ber. 2.Do operators ever lose the use of their arms, 
by electricity passinj.[ through gutta percha insu­
lators? A. No. 3. Is there anything that will 
counteract the effect of electricity on the nerve? 
A. No. 

(3) E. L. G. asks: What is the best battery 
for making an electric light? A. Fifty cells of 
Buusen. 

(4) P. Q. S. asks: 1. In the following bat­
tery, what is the least number of cells that will 
give a perceptible shock? It consists of a glass 
jar 5x4 inches, covered by a piece of wood, sus­
pended from which are two pieces of coke 5 
inches long by 2 wide; between these is a piece 
of zinc of the same size. The liquid is bichro­
mate of potash, 2 parts, dissolved in 20 parts hot 
wat<lrand 1 part sulphuric acid. A. One hundred 
cells would give a slight shock. 2. Should the zinc 
plate be amalgamated? A. Yes. 3. How many 
cells would be necessary to nickel plate buttons, 
etc.? A. One cell. 4. Which is the positive plate? 
A. The zinc. 5. In a recent issue of your journal, 
you published a recipe for amalgamating zincs. 1 
tried it, but it w'as a total failure. I could not dis­
solve the mercury. What is the trouble? A. You 
need not dissolve the mercury. Clean your zincs 
with muriatic acid, and the mercury will adhere. 

(5) J. S. F. asks: 1. If a plate electric ma­
chine is arranged with metallic disks and points on 
both sides of the plate, for conducting the electri­
city to the prime conductor, would it conduct 
more of the fluid with the same friction of the 
plate than it would if there were dISks on one side 
only? A. Yes. 2. If the points are a quarter of 
an inch apart instead of half an inch, would it 
catch more of the electric fluid with the same fric­
tion of the plate? A. Yes. 

(6) R. S. says: I have constructed a line of 
telegraph to connect my store and house, distance 
half a mile, and have found it impossible to make 
any circuit by the ground. I commenced with 4 
cells of Daniell's battery; then 1 increased to 7 
cells, and carried ground wire at each end into the 
cellars; these I connected with a piece of gas pipe 
8 feet long,driven the whole length into the ground 
and surrounded with a quantity of scrap metal of 
different kinds, yet it does not work, and I had to 
put up a return wire. It works splendidly with 
the second wire, but I wish to make it work with 
t he single wire. Can you inform me how it can be 
accomplished? A. Bury two copper plates, six 
feet square-one at each end of the line-in earth 
which is always saturated with water, and solder 
the ends of the wire to the plates. 

(7) W. S. H. asks: What �hould be the 
members of a saline battery for constant action, 
the solution to be similar to sea water? A. Zinc 
and �opper. 

(8) B. P. D. says: In a recent issue you say 
that the resistance III the pencil of charcoal devel­
opes heat, producing incandescence. Is any effect 
produced by this intense heat where the carbon 
comes in contact with the glass cylinder? Or, more 
to the point: Is heat generated at all in this par­
tial vacuum, I mean of course to any cons idpra­
ble extent? A. Machine electricity is not suffi­
cient in quantity for the production of light with 
carbon pencils. 

(9) A. asks: 1. How can I make a Leclan­
che battery? A. See p. 73, vol. 31. 2. How many 
Leclanche cups are required to make an electric 
light? A. Seventy-five, of large size. 

(10) C. S. W. asks: Am I correct in claim­
ing that light travels faster than galvanic electrici­
ty? A. Yes, as a general statement of fact. Gal­
vanic electriCIty could travel as fast as light if it 
had a conductor without resistance, but that is 
difficult to secure. 

(11) M. M. asks: Has there been in this 
country any practical application, to the artificial 
lighting of buildings, of the electric system of the 
Russian inventor, M. Ladiguin, described on p. 
373, vol. 32? A. No. 

(15) W. O. C. asks: 1. Will a battery con· 
sisting of two 1 quart cells (copperand zinc) be of 
sufllcient power to silver plate small articles? A. 
Yes. 2. How can I construct such a battery? A. 
Soe p. 26, vol. 32. 3. Can electricity be felt by ta­
king hold of wet sponges attached to the wires? A. 
No. 4. What is the least number of cells required 
to plate sma!! articles , coins, etc.? A. One cell. 
5. How much and what kinds of wire should I use 
to make an induction coil two inches long with? 
A. Use 500 feet No. 40 and 50 feet No. 16 wire. 

(27) H .  S. F. says: 1. On my barn there is a 
metallic vane. The vane is higher than anything 
else in the vicinity, though there are plenty of 
trees abont. The soil is very dry. Knowing that 
lightning rods are seldom put up properly, is the 
barn safer without or with them? A. If you fol­
low the advice given on p. 145, vol. 31, on con­
structing and placing the rod, there will be no 
doubt of its effiCient protection over your proper­
ty. 2. Why do trees tend to protect a building 
from lightning? A. Tall oaks and elm trees some 
times offer some protection to low buildings; but 
in most cases this protection is rather uncertain. 

(16) O. C. says: 1. I have had an electro­
magnet made of),2 inch iron, U-shaped (the arms 4 
inches long), wound with 650 feet No. 23 cotton­
covered copper wire; with two cells of Leclanche 
battery it attracts the armature (,\ of an inch 
from the poles) with it force of about 4 ozs. Is 
that as much as I ought to expect of it? A. The 
Lecianche battery is not well adapted for power. 
You would get much more power from a single 
cell of Bunsen than from a dozen of Leclanche. 
2. How shall I connect the cells together to get 
the greatest attractive power of the magnet, car­
bon of one cell to zinc of the next, or all the car­
bons together and all the zincs together? A. Con­
nect all carbons together and all zincs together. 

(17) E. C. says: I have made two Morse 
sounders, ),2 inch cores, 2xl),2 inches spools, with 
500 feet No. 26 wire. How many cells Callaud 
battery shall I want for 600 feet No. 12 iron wire? 
A. Six. 

(18) C. H. W. says: 1. In a recent article 
on electro-metallurgy, yon stated that lead articles 
should be eleciro-coppered before silver would de­
posit. Is the solution for this purpose the same 
as that for electrotyping? A. Yes. 2. Yon also 
gave the proportion of ingredients for silver bath, 
using cyanide of silver. What would be the pro­
portion in using nitrate of silver? A.Nitrate of sil­
ver will not answer. 3. How many Minotti cells 
with 2),2 inch disks shonld I use for plating in a ),2  
gallon bath? A. One. 

(19) G. A. C. says: I tried to make a bat 
tery by taking a glass jar and putting sulphate of 
copper in the bottom, and water on top, with a 
piece of copper in the bottom, and a copper wire 
leading from it, and zinc above with copper wire 
leading from it also. I cannot feel any electricity 
going throngh the wires. Is the battery too weak? 
A. A single cell would not have force enough for 
you to feel the electricity. 

(20) J. W. W. asks: Is there a method of 
creating a vacuum, however small, by means of an 
electric current? A. We do not know of any. 

(21) E. F. M. asks: What effect will heat 
lightning have on a balloon if the air is hot? A. 
We have no positive data to guide us upon this 
point but should think the heat lightning would 
not affect the gas. 

(22) S. E. P. says: In melting ore in a small 
crucible, can I put in anything to make silver 
fiow freely and separate from the other matter? 
A. Melt your slIver with a small quantity of lead 
in an ordinary cupeJ. 

(23) C. W. H. says: If a piece of glass is 
placed between the heat of a fire and the hand, 
the heat will not be felt. But if you place the 
glass between the hand and the sun, the heat will 
be felt as if the glass were not there. Why is this? 
A. Heat radiations are classified under two heads, 
luminous and obscure. A plate of glass, while it 
freely transmits all the higher heat vibrations or 
luminous heat rays, wholly arrests the obscure 
ones. The rays from the stove are possibly all ob­
scure, or of slower vibration, and are therefore 
completely arrested by the glass plate, while the 
sun's heat radiations are mostly of the luminous 
kind (the obscnre rays having been sifted out in 
their passage through the aqueous vapor in our 
atmosphere), and pass with little loss through the 
glass. 

(28) O. C. L. asks: How many revolutions 
of Robinson's cups are equivalent to one mile tra­
veled over by the wind? A. Dr. Robinson con­
cluded himself warranted in laying down, as a gen­
eral law, that the cups on a horizontal windmill of 
this description move with one third the wind's 
velocity, except so far as they are retarded by 
friction. 

1. What is the simplest method of determining 
when itis exactly noon at New York, so as to reg­
ulate time pieces? A. The methods of determin­
ing true local time by observation are several. 
(1) By equal altitudes of a star or opposite sides 
of the meridian. Observe the time when the star 
has equal altitudes before and after passing the 
meridian; the middle point between these times 
is tht< time of the star's passing the meridian. By 
comparing this time with the known place of the 
star, we may obtain the error of the clock. (2) 
By equal altitudes of the sun. Since the declina­
tion of the sun changes from morning to evening, 
the time of the sun's arriving at a given altitude is 
affected by this motion, and we must compute the 
correction to be applied to the mean of the times 
observed. (') By means of the transit instrument. 
The instant of the sun's passing the meridian is the 
time of apparent noon; and hence, if we compare 
the sun's passage over the meridian with a chron­
ometer, we shall obtain the deviation of the chron­
omet(?r from apparent solar time. If to this we 
apply the equation of time with its proper sign, 
we shall obtain the error of the chronometer in 
mean time. 2. Will a sun dial serve this purpose, 
and if so, how can I make one? A. Sun dials are 
not very accurate chronometers. 

How can I make a self-registering rain gage? 
A. A graduated bottle with a small funnel placed 
in its mouth is the simplest of the various pluvio­
meters in use, and is, perhaps, as accurt.te as any 
of them. We do not know that any self-recording 
instruments of this kind have yet been Con­
structed. 

(29) A. L. F. B. says, in reply to S. L. G., 
who asks if violin tops and bott.oms are sawn thin 
and then bent, and also if there is a block or any­
thing of the kind inside the violin, to glue the 
neck to, or is the neck simply glued to the outside: 
I give some extracts from the "Practical School 
for the Violin," by U. C. Hill: "Wood for the 
belly or sound board should be split so as to have 
a full inch thickness toward the bark or outer 
side, and a quarter of an inch towards the heart 
of the tree. Sycamore, for the back, must be cut 
in the same manner, with this exception: It should 
be split, in pieces not less than 6 inches wide, and 
2 inches in thickness, at the back edge. It is then 
sawn in two, breadt.hways, or sliced into two 
pieces. These two pieces are then glued firmly to­
gether, with the edges nearest to the bark of the 
tree inwards. The under side is planed flat, and 
the upper or onWde is, in the first instance, 
planed down, somewhat in the form of the roof of 
a house, that is, higher in the center, and sloping 
down gradually towards the edge. The fOTIll or 
model is then scooped or worked out according to 
the taste of the artist. It should be observed that 
the end blocks, which are placed one at the ex­
tremity of the neck, and the other at the bottom 
of the instrument, immediately under the tail­
piece, are never omitted even in the commonest 
violins. It may not be amiss to remark that, in 
the oldest instruments, the upper end block is not 
a detached piece, but, in fact, a continuation of 
the neck, the ribs being let in on each side; but 
this system is now exploded. The neck is merely 
glued, and not fastened on with either a nail or a 
screw." 

(12) R. H. S. asks: 1. What does the fol­
lowing mean, in relation to lenses : "io inch, an­
gnlar aperture 175°," and" T40 inch, angular aper­
ature less than 90°, without adiustment "? A. 
These questions relate to compound microscopjc 
objective lenses; 2'0 inch means that the magnify-

(24) K. R. asks: How can I color the hair 
on a buffalo robe, so as to make it a dark brown, 
nearly black? A. It will be necessary to first 
thoroughly clean5e the hair of all dirt, etc., as it is 
impossible to get any satisfactory results until 
this has been done. For the above purpose, the 
following has been used wlth advantage: Sufficient 
aqua ammonia is added to a pint of water to mak<l 
the whole pungent. Afterwards wash with clean 
water. Then use the following dye: To a satura­
ted solution of sulphate of copper, add ammonia 

MINERALS, ETC.-Specimens have been re­

ceived from the following correspondents,and 

examined, with the results stated: 
H. J.-It is fiint.-H. S.-It is a poor quality of 

hematite.-J. R.-Nos.l and 2 are mica schist. No. 
3 is quartz rock, containing iron pyrites. No.4 is 
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