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�uSlutSS aud "trsouaL Hydraulic Presses and Jacks, new and second 
The (Jhm'ne for I nsertwn under tMs head 18 S1 a .lMJe. band. Latnes and Macblnel"}" for Polishing and Bu1IIn& 

v Metals. E.LYon. 4'lO Grand Street New York. 

Manufacturers of Machinery for all purposes 
will confer a favor by mailing their Circular to Geo. A .  
Cobaugh, Manufacturer's Agent, M!ddletowD, Pa. 

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

Hotchkiss Air Spring Forge Hammer, lJestlll the 
market. Price, low. D. Frisbie & Co .• New Haven. Ct. 

For Sale-Large lot second hand Machinists' 
Tools, cheap. Scnd for list. I. H. Shearman, 45 Corl;.­

andt Street, New York. 

Windmill rights and royalties for sale cheap. 
Mill tested and proved a success, See cut in ScientifiC 

American, April 10th. For ctrcular, terms, &c., address 

E. S. Smith, Good Hope, McDonough Co., 111. 

The advertising house of Geo. P. Rowell & Co. has 
already gained a world-wide reputation. Its business is 

being extended every month, and it now has contracts 

10r spacc in nearly every ne'Nspaper published in the Uni­

ted States and Canadas. Messrs. Gco. P. Rowell & Co. 
have evinced a remarkable business tact, and have 

reduced the advertisIng system down to a very nIce 

scfence.-[Journal-Recorder, West Meriden, Conn.] 

Clark's Pressure Blowers and Exhaust Fans.­
Scnd for price lists. H. W. Wildc, 20 CortiandtSt.,N.Y. 

A Valuable Patent for Sale-Gas Engine worked 
oy heat evolved by an oxyhydrogen mixture, when igni­

ted. Addrcss P. Vera, care of T. Duque, 763 Broad­
way, ]Sew York. 

For Sale-A Complete set of Patent Office Re­
ports, from 1790 to J8il, inclusive, bound in full shefp 

and in perfect order. Price $150 currency. This set can­
not be duplicated in this country, and is worth $�50. 
Address Lock Box 38, Washington, D. C. 

Reciprocity! Wanted: Machinery to hull, clean 
and polish SUO or 400 lb. rice pcr hour in tile best possible 

style. State fl1l1 particulars to E. Lindemann, Wailua, 

Sandwich Islands. 

Valuable Patent for Sale Cheap, by State o r  
County Hights-A pcrfect Guorless Broiler, the o n l y  one 

ever invented over which control is had for inspection 

whlle using-without odor or grease, on stove or fioor. 
All fat and juices savcd in Broilcr .Pan. See Scient1l1c 

American, June 26. Address Joseph ManSfield, Jeffer­

son, ",Vis. 

File Cutting Machines-Parties having such, and 
wanting a practical mall, address P. O. Box 185, Syra­

cuse, N. Y. 

Wanted-A 10 tun Steam Crane for Pipe Foun­
dry, new or second hand. Heply by telcgraph. Hamil 
ton's Foundry� Toronto, Onto 

Situation Wanted-To take charge of a Boiler 
Shop. Address J. T. Connelly, Connellsville, Pa., Pat­

entee Gusset Connection Locomotive Boilers. 

Patterns,Patent Officc and Experimental Models, 
:uade by Crook & Herring, S6 Center St., New York. 

Barry Ca['lping Machine for Canning Establlsh­
mcnts. T. R. Bailey & V.ll. 

Second Hand Steam Engines, Pumps, and Iron­
Working Machlncry. Catalogues free. E. E. Roberts, 

119 Liberty Street, New York. 

The "Scientific Amencan" OffiCe, New York, Is 
IItted wltb the Miniature Electric Telegraph. By toUChing 

little bnttons on the desks of the managers signals are sent 

to persons In tbe various departments of the establlsb­

ment. Cheap and eJrective. Splendid for sbops, otnces, 
dwellings. Works for any dlBtsnce. Price 16, with good 

Battery. F. C. Beach & Co., 216 Canal St .• Hew York, 

Makers. Send for free lllustratea catalogue. 

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

For Tri-nitroglycenn, Mica Blasting Powder, 
Frictional ElectriC Batteries, Electric �'uses, Exploders. 

Gutta Percha [nsulated Leading Wires, etc .• etc., etc., 

result of 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, Farren & Co., Pitts­

burgh, Pa. 

Small Gray iron castings made to order. Hotch­
kiss & Ball, Foundrymen, West Meriden, Conn. 

Hotchkiss & Ball, West Meriden, Conn., Foun­
drymen and Workers of Sheet Metal. Will manufacture 

on royalty any Patented articles of merit. 

For best Bolt Cutter, at greatlJ reduccd prices, 
address II. B. Brown & Co., New Haven Conn. 

See N. F. Burnham'S Turbine Water Wheel ad­
vel'tt3ement, next week,on page J09. 

Houston's Turbine >Vater Wheel, manufactured 
0y Wm. P. Duncan & Co., Bellefonte, Pa.-Send for 

Circular. 

Steam and Water Gauge and Gauglil Cocks Com­
bined, requiring only two holes in the Boiler, used by all 

boiler llll.kers who have seen it, $15. Hillard & Holland, 
LiGold St., New York. 

"Lehlgh"-For information in regard to emery 
wheels. their uses, &C. t address L. V. Emery W. Co., 

Welssport, Pa. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Addresa Rumsey & Co., Seneca 

Falls, N. Y., U. S. A. 
American Metaline Co., 61 Warren St., N.Y. City. 
Small Tools and Gear Wheels for Models. LIst 

Iree. Goodnow & Wightman. 2S Cornblll. Boston. Mus. 

PeCk's Patent Drop Press. StilI the best In UBe. 
Address Milo Peck. New Haven Conn 

Faught's Parent Round Braided Belting-The 
Best thing out-Mannfactnred ollly by C. W. Arny, :m & 
80S Cbem St., Philadelphia. Pa. Send lor Clrcnlar. 

Three Second Hand Noms Locomotives, 16 tuns 
each; 4 ft. 8� Inches gange, for sale by N. O. & C. R. R. 

Co .• New Orleans, La. 

Genuine Concord Axles-Brown,Fishervtlle,N.H. 
Temples and OUeans. Draper, Hopedale, Mass. 
Price only $3M.-The Tom Thumb ElectrIc 

Telegraph. A compact working Telegraph Apparatus. 

for sending messages, makIng magnets the electric light, 

giving alarms, and varlons other purposes. Can be pnt In 

operation by any lad. lnclndes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 

of price. F. C. Beach & Co .• 246 Canal St .• New York. 

For 13, 15, 16 and 18 Inch Swing Engine Lathes, 
Rrlctress Star Tool Co., Providence, R. I. 

Spinning Rings of a Iiluperior Quality-Whitins­
vllle Spinning R1ne Co., Wbitlnsvllle, Mus. 

For best Presses, Dies, and Fruit Can Tools, Bllss 
.. Williams, cor. of Plymonth and Jay, Brooklyn. N. Y. 

For Solid Wrought-Iron Beams, etc., see adver­
tisement. Addres. Union Iron Mllls, Plttsbnrgh, Pa. for 

lithograph, &c. 

All Fruit-can Tools. Ferracute W k's,Brldgton,N. J. 
For Solid Emery Wheels and Machinery, send to 

tbe UnIon Stone Co., Boston, Man .• for CIrCular. 

A. J. R. will find directions for preparing 
liquid glass (silicate of soda) on p. 225, vol. 23.-R. 
K. is informed that making malleable iron castings 
is described on p. 138, vol. 29.-R. F. will find a re­
cipe for cement for china on p.346, vol. 24.-F. C. 
will find directions for enameling iron saucepans, 
etc., on p. 149, vol. 28. 

(1) E. G. T. says: I h ave a small telegraph 
apparatus for learncrs, conSisting of a key and 
sounder, the current being obtained from a simple 
battery of zinc, copper, and blue and white vit­
riol. How could I make it work an electric light? 
What material would be required, and how should 
I arrange it? A. See p.35, vol. 33. 

(2) w, C, asks: 1. Which will be the strong­
erof the following? Three celis of Bunsen, zincs 
�6x14 inches, carbons �x2x9 inches, porous cups 
8 inches high, 3 inches diameter, and rt inch thick­
ness; or a G renet battery of 8 cells, zinc plate Mx 
2x4J,2 inches, and carbon plates Mx2x4J.2 inches? 
A. On short circuit, the Bunsen. On long circuit, 
the Grenet. 2. Can the electric light be produced 
with one of the above batteries? A. Yes, with 
either. Use 50 cells Bunsen or 100 Grenet. 3. Is 
the middle platc of a Smee cell sometimes made 
of carbon? If so, is:it as good as the silver coated 
with platinum ? A.Yes. 4.Where can I find direc­
tions for making induction coils? A. On p. 219, 
vol. 32. 

(3) E. G. S.-There would be no action in 
a battery of zinc only, arranged as you propose. 

(4) A. B. says: I have a telegraph line of l­
of a mile in length, with two relays on it madl;) of 
No. 24 cotton-covered copper wire, 1 lb. of wire 
in each relay. The battery is of the Lockwood 
and Callaud pattern, six jars each. The current is 
strong enough to produce a very disagreeable 
sensation on the tongue when it is placed between 
the wires of the main line. The relays will not 
work with sufficient force to operate the sounder 
that is attached to the local battery. One jar of 
the local battery will work the relay on a 2 foot 
circuit very well; but if I put my tongue between 
the wires of the local bll.ttery, I cannot discover 
any current passing. What is the matter with the 
relays, and what shall I do to make them work? 
A. Do you use a ground for a return wire? If so, 
try another wire in place of the ground. 

(5) A. G. Jr. says: In Science Record for 1873 
some one recommends chromium as a negative 
metal in galvanic couples. I see in the market 
lead plates, covered with a tIlm of what purports 
to be chromium, and apparently coated by depo­
sition. If chromium can be so depOSited, what 
salt of the mctal Is therc that can be used? A. 
The chromium is not deposited upon the lead 
electrically, but Is pulverized mechanically, and 
then pressed into the lead. 

(6) G. H. sa.ys: Can a lightning rod lose its 
properties as a conductor, after standing 7 or 8 
years and becoming considerably tarnished from 
exposure? Is it more dangerous to use such a rod 
than none at all? I ask these questions because 
our factory was recently struck by li&,htnlng, the 
electricity leaving the rod after passing down a 
short distance and entering the building, where it 
expended ita force among a lot of iron castings, 
which lay upon the fioor directly opposite that 
part of the wall to which the rod is attached. Its 
action 'upon these castings is shown by small spots, 
where the iron seems to be eaten as iC by some 
acid, though the roughened surface is somewhat 
brighter and looks as if a small quantity of molt­
en tin had been dropped there. I cannot find that 
the fastenings of the rod are out of order, and 
therefore wonder why thc clectricity should leave 
it, unless its conducting qualities are impaired. 
Would repolishing the rod restore its officiency? 

A. The age of the rod would not atrect its useful­
ness, unless the joints had lost, by rust, their con­
ducting power, or the rod was diminished in size 
by rust. We would be glad to have you examine 
the portion which goes into the earth, and let us 
know whether it is still perfect, how deep it runs 
into the ground, and what the condition of the 
earth about it Is in regard to moisture: also 
whether the rod contains any jOints, or whether it 
is one continuous rod. What metal is the rod 
composed of? 

(7) G. B. asks: Of what shape must I con­

struct a magnet in order to gain the most power? 
A. Of horseshoe shape. 2. What power can be 
got per square inch? A. This is proportional to 
the size and number of turns of the wire and the 
strength of the battery. 3. What ratio does the 
power diminish as the distance Is increased? A. 
As the square of the distance. 

(8) J. M. says: I tried to make ground con­
nection by taking two pieces of sheet tin, 1J.2 feet 
square: I soldered copper wire to them and buried 
In moist earth,about 3 feet In ground, and it would 
not work with about 100 feet of wire. What Is the 
reason? A. Your plate was too small. 2.lmade 
a battery in the following manner: 1 quart jar 
with coil of copper in bottom, and a zinc fitting 
the jar, with hole in center and suspended along 
the copper, with wire attached. A wooden cup 
was put in the jar with holes in the bottom for the 
blue vitriol. I let it stand about 4 hours. and i t  
gave a current. I s  s u c h  a battery in use,and what 
do you think of it? A. Your battery is a modifi­
cation of the Daniell. We cannot see that it has 
any peculiar merit. 3. How is the electric light 
made? A. See p. 35, vol. 33. 

(9) w, R. D, asks: 1. What is the most 
practicable method of electrotyping by means of 
ZlIlC? A. See p. 405, vol. 32. 2. How is silver pla­
tinized? A. By an electrotype process. 

(10) M. D, asks: 1. What size of objective 
and eyepiece would suit a tube 4 feet long? A. 
The size of the object glass depends on its ap. 
proach to perfection. When achromatic and of 
the proper curves, it may be 3 or 4 inches in diam­
eter for a tube 4 feet long; bu t the only way, and 
that followed by all astronomers, is to try the 
glass, and, if it is not satisfactory, to reduce the 
size with diaphragms until a sharp image is ob 
tained. 2. How can the object and eyepieces be 
neatly and correctly attached? A. Neat and cor­
rect mounting can only be done by turning the 
tube on the lathe, as the glasses have to be per­
fectly centered, which means that the optical cen­
ter of the curve must coincide with the axis of 
the tubes, and this is of primary importance. Of 
course the focal length of the object glass must 
be a little less than the length of the tube; while 
that of the eyepiece may be shorter, in propor­
tion as the object glass is better in qUllllty. An in­
ferior objective can bear only a weak eye glass, 
that is, one of long focus. 3. What is an ap. 
proved elementary treatise on astronomy? A. 
Herschel's" Astronomy," published by Appleton, 
Is one of the best. 

(11) H. p, T, asks: Is there anything gained 
in a Callaud or gravity battery by covering the 
zinc with unsized paper? Does it reduce the 
working strength of the battery? In case of ac­
cidental disturbance and mixing of the solutions, 
does It prevent the deposit jon of copper upon the 
zinc? I find after long use that the paper is cov­
ered here and there with crystals of copper; but 
upon removing the paper I cannot see any trace of 
copper upon the zinc. A. If the gravity battery 
is properly put logether, so that the fiuids do not 
mix, there will be no local action. The paper will 
do no harm and not much good. 

(12) A, B. says: I have been trying to in 
vent a process which would assimilate circles to 
right lines, in other words, to do a way �ith the 
tedious process of referring numbers to logar­
ithms and back again in ordinary trigonometrical 
calculations. My idea is to do away with dcgrees, 

minutes, and seconds in the circle, and to reduce 
all parta to decimals. Therefore I propose that the 
circumference of a circle shall be 1,000 or 10,000 
or 10,000,000, and all the parts correspond in de­
cimals. Is this practicable? If not, why? A. 
This melhod is practicable, and was used in the 
beginning of this century in France, when at­
tempts were made for a thorough introduction of 
the decimal system, making a day 10 hours long, 
the week to 10 days, etc. At that time tabieswere 
calculated and published, in which the quadrant 
of the circle was divided into 100 degrees, the de­
gree in�o 100 minutes, the minute into 100 seconds, 
so that the quadrant was divided into one million 
parts; but it met with no favor,1I6 the natural divi­
sion of the circle Is into 6, which is no divisor of 10. 
Your system is wo1'!C, as dividing the whole circle 
Into 1,000 parts gives 250 for the quadrant. If you 
study thoroughly the use of logarithms in trigono­
metrical calculation, you WIll see that it would be 
a retrograde step to do away with them, as they 
simplify the calculations enormously, and admit of 
a great saving of time. You will need your tables 
of sines and tangents just as much without logar­
ithms as wi th them, and without them no trigono­
metry is possible. You may calculate them for 
decimal degrees, but the change does not amount 
to much, and does not involve any fundamental 
principle, as they cannot be dispensed with. 

(13) A. K. says: 1. In constructing a small 
electromagnetic motor, in which two electro-mag­
nets cannot be successfully applied, 1 intend to 
substitute one of them by a well magnetized iron 
bar. Wi1l said bar magnct, working on a pivot in 
such a manner as to bring one of its poles in con­
tact with a pole of the elcctromagnet, be attracted 
and repulsed regularly whenever the poles of 
the electro-magnet are changed, or will it lose 
its polarity after a while and be attracted by a 
negative as well as a positive pole? A. Iron will 
not retain magnetism. 2. Will the repJlslon be of 
the same power as the attraction? A. Yes. 3. 
Will an oblong-shaped core answer instead of a 
round one,as commonly used for electro-magnets? 
A. Yes. 

(14) D. R. S. says: Please give me minute 
details of how to make and mount a telescope, 
such as is used on rifies for long range firing. A. 
We would not advise you to try to make such a 
telescope unless you are an optician. The lenses 
generally used for this purpose are made and 
mounted in France, and it is difficult to compete 
with their makers as to quality, and impossible as 
to price. A tube about one foot long is required, 
and attached to it are a French objective at one 
end, and a sliding eyepiece at the other end. 

(15) H. E. asks: 1. Can a field or marine 
glass be obtained that will enable an observer to 
recognize the face of a person at a distance of two 
miles? A. No field glass can have that power; a 
large astronomical telescope is needed for this pur­
pose. 2. Can a binocular telescope accomplish 
this? A. A binocular telescope i3 necessarily of 
limited size; but if long enough, it will serve the 
purpose a little better than a single one. 

(16) W. C. M. asks: 1. On what principle 
is the Baume hydrometer constructed? We test. 
ed a sample of 011 with five hydrometers, and they 
all showed ditrerently. A. There are four kinds 
of hydrometers. The firstis that of Baume,which 
must indicate zero in pure distilled water in rela­
tion to liqUIds heavier than water, and 10° in re­
lation to liqnids lighter than water. In the second 
kind, the specific gravity of distilled water is as­

sumed at zero in both scales, either for heavy or 
light liquids. This is adopted In the Pharmacopwia 
Batava. The third is that of Carller, which is like 
that of Baume except that the degrees are larger, 
every 20° of Cartier being equivalent to 22° of 
Baume. The fourth is the centesimal hydrometer 
of Gay Lussac, which is made for use in alcohol 
only. To test any of these hydrometers for accu­
racy,without having a recognized etandard to com-
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pare them with, requires a hydrostatic balance. 
Baume for heavy liquids mustindicatezero in dis­
tilled water C'f 60° temperature ; and in a salt solu­
tion, of 1'16 specific gravity and at the same tem­
perature, it must Indicate 20°. Baume fur light 
liquids must indicate 10° in distilled water, and 
30° in a mixture of water and alcohol, of a speCific 
gravity of 0'88. The hydrometer of the Pharma­
wpreia Batava for heavy liquids must indicate the 
same as Baume, but that for light liquids must 
show zero in distilled water and 20° in the mixture 
of water and alcohol of 0'88 specific gravity. In 
Cartier's hydrometer, the specific gravities men­
tioned must correspond with those of Baume 
minus 2° nearly, that Is, the indications of Cartier 
are nearly 2° less for every 20°. Gay Lussac has 
based his alcoholometer on the principle of plac­
ing zero for water and 100° for absolute alcohol, 
while 100° corresponds with 4(0 of Cartier, and 47° 
of Baume. Half alcohol and half watcr, h aving a 
specific gravity of 0'917, must· correspond with 2�o 
ot Baume,13° of the Pharmacopa;ia Batava, 21° of 
Cartier, and 56° of Gay Lussac. It will be seen 
that this testing is troublesome, and it is best to 
procure a reliable standard to compare your hy­
drometers with. 

(17) L. D. T. asks: 1. What is the best 
way to build a brick cistern, so a.� to filter the wa­
ter perfectly? A. See p. 362, vol. 32. 2. How deep 
does an 8 foot diameter cistern want to be to hold 
100 barrels water? A. About 12 feet. 

(IS) W, L. says: 1. We keep water up 
stairs to use in caseoffire, but it has to be changed 
often. What can be put in to keep it from smell­
ing bad? A. It will be better to continue to 
change. 2. The steam pump draws the water now 
fromthe welJ,about 18 feet, with a 2J.j! inch plunger 
of 10 inches stroke, running at 62 per minute. 
Flow of w'lter is about 208 feet per minute, 
through iron pipe 1M inches in diameter. The pipe 
is large enough to keep tank full of water, and 
sometimes we have to shut otr to keep from run­
llIng over. If we should lay 1M inch iron pipe 
to the river, down a gradual descent of hbout 16 
feet, then down to bottom of river 8 feet, making 
in all about 24 to 25 feet raise, and about 360 feet 
in length, will it work well? A. Yes, if properly 
laid. 

(19) M. T. W. says: Can you give me a for 
mula for making a cheap concrete of lime, sand, 
cement, or any other suitable material that will 

pack in an inch space between planks 2x4 Inches, 
and resist the action of heat, cold, and the atmo­
sphere? A. In France, asphait is extensively 
used for this purpose, especially where the plank 
is lald on the ground, for cellar fioors, etc., in 
which case no sleepers are used. 

(20) A. H. asks: I have a kitchen 14 feet 
wide, with shed roof. The roof has 2 feet fall, and 
Is slanting. Whenever we have a heavy rain, 
the water stops on it and comes throltgh very 
badly. Is the roof too fiat? A. Your roof 
is too fiat for shingles. You had better raise it so 
as to give it a steeper pitch. Six inches to the foot 
is little enough. 

(21) J. E. D. asks: Is there anything that 
will cut shellac except alcohol? A. Shellac is sol­
uble in a hot solution of borax in water. 

(22) E. H. asks: What is the best method of 
obtaining free gold from the orc? It is very soft, 
mined with pick and shovcl only. A. First crush 
the ore vcry finely, mixing it water by al(itation, 
and allowing it to run over a short incllned plane 
composcd of sheet copper, the surfaces of which 
have previously been evenly colored by a film of 
mercury which adheres strongly to it. Through 
the strong affinity existing between the two met­
als (gold and mercury), the particles of the gold 
are arrested by the quicksilver, while the other 
substances accompanying it pass by without hin­
drance. The alloy of gold and mercury formed 
may be decomposed by placing it in an iron retort, 
the beak of which, or Its connection, dips beneath 
the surface of some cold water in a suitable ves­
sel. On the application of a strong heat to the 
retort, the mercury is vaporized, and, distilling 
over, is condensed beneath the surface of the wa­
ter, while the gold remains behind In the retort. 
The above is one of the best methods in use ; but 
If the gold is required in a very pure state, the 
following process may be employed: After finely 
crushing the ore, subject it to the action, for some 
time, of a bot mixture of muriatic and nitric 
acids, 3 parts of the former to 1 of the latter. 
To this solUtion, after decantation from the undis­
solved residue, add a strong solution of copperas 
In water, until no further precipitate forms. Al­
low to subside and decant the supernatant liquid. 
The precipitate consists of the pure gold in a mi­
nutely divided condition, to which, alone, its dark 
color is due. An excess of acid in the above ope­
ration should be particularly avoided, as It will 
only redissolve, In part, the precipitate fonned on 
addition of the iron salt. 

(23) L. C. T. asks: You recently gave me a 
recipe to form tannate of gelatin inside a keg. 
Please tell me the quantity of gelatin by weight 
to use to 3 quarts water, and the quantity of tan­
nin by weight to 1 quart water? A. Use about 
l� lbs. gelatin to 3 quarts water, and a saturated 
solution of tannIn. 2. I presume the gelatin is a 
fine form of glue, and not that used for pastry 
purposes. A. You are right. 

(24) C. C, & B. a�k: What kind of stamp­
ing ink will not smear when used on lealher glazed 
with oxalic acid, glue, and white of eggs? .A. Try 
a strong solution of copperas in water. 

(25) G. A. B. asks: 1. What kind of acid is 
used in soldering, and how is it prepared for use ? 
A. Add zinc to a small quantity of muriatic acid, 
until no further solution takes place. 2. What 
kind of copper is used for making soldering tools? 
A. Ordinary copper, carefully tinned. 3. Is there 
anything butter than copper to make soldering 
toolsof? A. No. 
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