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The .. Champion " 6-lever Padlocks have no 2 keys to 
pass. Security unequaled. Miller Lock Works, Phila­
delphia, Pa. 

Chucks-over 100 different kinds and sizes in stock. 
Specials made to order. A. F. CUshman, Hartford, Ct. 

The Cohannet Mills, of Taunton, Mass., start and stop 
their electric light machines by Volney W. Mason & 
CO.'s Friction Pulleys. Providence, R. I. 

Large Size Universal Milling Machine. Especially de­
signed for Steam Engine and Locomotive Builders. 
Brown & Sharpe Mfg. Co., Box 469, Providence, R. I. 

Ititutifit lmtritJu. 
Experimental Tools and Machinery Perfected; all 

kinds. Interchangeable Tool Co., 313 North 2d St., 
Brooklyn, N. Y. 

Woodwork'gMach'y, Rollstone Mach. Co. Adv., p. 284. 
Shipman Steam Engine.-Small power practical en· 

gines burning kerosene. Shipman Engine Co., Boston. 
See page 286. 

The best Steam Pumps for Boiler Feeding. Valley 
Machine Works, EaRthampton, Mass. 

Wood Working Machinery. Fnll.1ine. Williamsport 
Machine Co" 110 W. 3d St., Williamsport, Pa., U. S. A. 

HINTS TO CORRESPONDENTS. 

rinsed in several waters. 2. How to make a hektograph 
or gelatin pad? A. Take: 

Good ordinary glue .......... ... ....... 100 parts. 
Glycerine . .. " . .  . .  .•• .. .. .... .. ...... 50 .. 

Barium sulphate finely powdered (or 
the same amount of kaolin) ......... 25 

Water . . ..................... .... . .. .  375 
First dissolve the glue in water, heat it, add then the 
glycerine. Use aniline ink. 

(6) W. E. B. asks: 1. What is the best 
mode for the recovery of gold from jewelers' sweeps? If 
by fire, what is the best way to construct the furnace, 
and what the best flux? Also, wh.,t modes are prac­
ticed by sweep smelters, ett'.? A. Sweeps are first ig­
nited, in order to burn up all carbonaceous and to drive 
off all volatile constituents. The sweeps are then 
ground and mixed with litharge and sand, and reduced 
to lead bullion, which is then treated in the ordinary 

to absorb the water freely; this, combined with the pe­
culiar affinity between resinous and oily au bstances and 
their mutual power of repelling water, occasions the ink 
on the printing roller to adhere to the des;gn and to 
leave untouched the lights. The stones are prepared 
for lithography by polishing in the ordinary way; the 
style of work for which they are intended determining 
the degree of labor best owed on them. For crayon 
drawing the surface should have a fine grain, but the 
finish of the stone must depend upon the desired soft­
ness of the intended drawing; for' writing or drawing 
on in ink the surface must receive a higher polish, and 

must be finished off with pumicestone and water. 
(14) J. L.-Lava tips wherever made 

are not accurate in the measure of gas burned, only as 
near as the mechanical method of manufacture will 
allow. They are nearly correct at %. inch water preil­
sure. 

way by cupellation or zinc desilverization. The pro- (15) E. M. asks: What material is used 
. . Names and Address must accompany all letters, SmokIng Caps.-Look best made on our machIne. or no attention will be paid thereto. 'l'his is for our 

cess is not one adapted to the ordinary jeweler'S con-
venience, and it is best to send the sweeps after ignition to mix with graphite, to hold it in compact form, for 
directly to the.refiner. You will find" The GoldsInith's the manufacture of lead pencils, etc. ? A. Pure clay in 
Handbook," by George E. Gee, an excellent guide for varying quantities,to regulate the hardness ofthe pencils, 
manipulations in gold, etc. is ground with the graphite, the Inixture is pressed 

Lamb Knitting Machine Co., Chicopee Falls, Mass. information, and not for publication. . 
I 

ReCerences to former articles or answers should 
Sole manufacturers Prouty Patent Round Swivel give date of paper and pa�e or number of question. 

Base Planer Chucks. Pond Machine Tool Co., Worcester, Inq nlries not answered In reasonable time should 
Mass. be repeated; corresp�llldents wil) bear in mind that 

some answers reqUIre not a lIttle research, and, 
through small holes or in dies to form the pencil lead, 

(7) G. W. H. asks for the method of then baked in closed muffles. 
Combined Caliper and Divider. An indispensa ble th�ugh:-ve endeavor to reply to all, eit!).er by letter 

tool. Catalogues free. J Stevens & Co., Box 28, or In thIS department, each must take hIS turn. 
etching on copper and zinc, both in relief and other- (16) V. T. writes: I find that scraps of wise. Also the method of printing. A. The copper zm' c put I'n a stove fire' will consume the soot and plate is first covered with a ground of equal parts as-. , ' Special IIlCormation requests on matters of ChICopee}l al1s. Mass. personal rather than general interest, and requests 

F S I A ·  . for Prompt Answers by Letter, should be or a e.- n Interest In three inventions on Car accompanieil with reInittance of $1 to $5, according 
phaltmn, Burgundy pitch, and beeswax, and then effectually clean out the stovepipe and flue. Would 
etched out with solutions of nitric acid varying in the same treatment of a tubular fire box boiler result 
strength. A special variety of printing press is neces- in any injury to the boiler? A. We would not recom­
sary to the printing. A description of the process is mend a trial of this plan. 

Brakes. Address for particulars, J. J. Henry, No. 3 Sec- to the subject, as we cannot be expected to perform 
and St., Baltimore, Md. such service without remuneration. 

Stephens' Patent Bench Vises are the best. See adv., 
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p.268. llIiner:is sent for exaInination should be distinctly 
given in Spons' Workshop Receipts, 1st series. (17) W. E. F.-The method of making 

The most complete catalogue of Scientific and Me­
chanical Books ever published will be sent free on ap­
plication to Munn & Co., 3M Broadway, N. Y. 

Oars to face your course with speed and ease. At 
Alex. Beckers. Hoboken, N. J. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St" N.Y. Send for catalogue and prices. 
Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 

The Best Upright Hammers run by belt are made by 
W. P. Duncan & Co., Bellefonte, Penna. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., N ewllaven, Conn. 

The leading Non-conducting Covering for .Boilers, 
Pipes, etc., is Wm. Berkefeld's Fossil Meal Composition; 
� Inch thickness radiates less heat than any other cov­
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. 

Try our Corundum and Emery Wheels for rapid cut­
ting. Vitrified Wheel Co., 38 Ehn St., Westfield, Mass. 

Every variety of Rn b ber Belting, Hose, Packing, Gas­
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers ' Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St .. Boston, and 70 Reade St., 
New York. 

Brush Electric Arc Lights and Storage Batteries. 
Twemy thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Write to Munn & Co., 361 Broadway, N. Y., for cata­
logue of Scientific Books for sale by them. 

Wanted-Patented articles or machinery to manufac­
ture and introduce. Lexington Mfg. Co" Lexington, Ky. 

.. How to Keep Boilers Clean." Book sent free by 
James F. HotchkiSS, 86 John st., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various other 
foreign patents may also be obtained. For iustructions 
address Munn & Co" ScIENTIFIC AMERICAN patent 
_",ency, 361 Broadway, New York. 

Guild & Garrison'S Steam Pump WorkS, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co" 139 Center St" N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 42il, Pottsville. Pa. See p. 254. 

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts, polishing compositions, etc. Com­
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 91 Liberty, st" New York. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street. N. Y. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low. 
pressure pumps, independent condensing outfits, vac­
uum, hydraulic, artesian, and deep well pumps, air com­
pressers, address Geo. F. Blake Mfg. Co" 44 Washington, 
St., Boston; 97 Liberty St., N. Y. Send for catalogue. 

Send for catalogue of Scientific Books for sale by 
Munn & Co .. 361 Broadway, N. Y. Free on application. 

C. B. Rogers & Co., NorWICh, Conn" Wood Working 
Machinery of every kind. See adv., page 270. 

Supplement Catalogue.-Persons in pursnit of infor­
mation of any special engineering, mechanical, or scien­
tific subject, can have catalogue of contents of the SCI­
ENTIFTC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embrMing 
the whole range of engineering, mechaniCS, and physical 
science. Address Mmm & Co" Publishers, New York. 

Anti-Friction Bearings for Shafting, Cars. Wagons, 
etc. Price list free. John G. Avery, Spencer, Mass. 

Curtis Pressure Regulator and Steam Trap. See p. 285. 
The Improved Hydraulic Jacks, Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 
"I'ight and Slack Barrel Machinery a specialty. John 

Greenwood & Co" Rochester, N. Y. See illus. adv., p. 284. 
Hull Vapor Cook Stov�s.-Best in the world; sell 

everywhere. Ailents wanted. Send for catalogue and 
terms, Hun Vapor Stove Co., Cleveland, Ohio. 

marked or labeled. (8) H. W. G. asks the best way to take phosphorated Babbitt metal is only known to those 
care of a flute. A. The great desirabIlity in the proper thatmake it. Tryplacing in the bottom of a crucible 

(1) S. M.-For the city of New York, care of musical instruments is their preservation at a a little l'ulverized bone and the Babbitt on top� Melt 

where Croton water is used in boilers, all that is ne_�lliLt1u�n;,if�0���e�r�ee��0�f�t�er.m�e�r�artu�rlle;-�n�o�t�t�o�o�m�OI�' S::t,�f�o �r �a .. n
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to keep them in condition is thorough cleaning cvery 3 that will tend to corrode an a cc e IC ar s 
months. ]'or hard water incrnstation, you will find of the instrument; nor too warIn, for an elevated de­
very full instructions in SCIENTIFIC AMERICAN SUPPLE- gree of heat will warp and ultimately crack the wood. 
MENT, Nos. 137,286,375, and 444. The intermediate effects naturally influence the tone 

(2) M. H. writes: What would be the 
of the flute, therefore it is desirable to preserve it in 

rate of speed of water forced through a 10 inch main 
a box or bag. 

from a 15 inch cylinder, having a piston speed of 100 (9) B. N. N. asks whether wood can be 
feet per Ininute, and what should pressure gauge vary? coated with India rubber. If so. how? A. A solution 
When the water leaves the cylinder, it is forced for of rubber in carbon disulphide may be used to coat 
about 1� Iniles through a 12 inch main, then the main wood with. The liquid will evaporate off, leaving a film 
contracts to 10 inches, and continues about %. Inile to of rubber behind. 2. How to clarify or refine a barrel 
reservoir; under 260 feet head our gauge at pump of the oil that is made from coal tar, known as .. dead 
shows variation of 10 lb.; on main near junction of 10 oil," and used by roofers to some extent? A. Try the 
and 12 inches, 20 lb. Can you explain the cause of following: Place in a close vessel 100 pounds of the 
different variations in different parts of the main, and crude coal oil, 25 quarts of water, 1 pound chloride :of 
why does not gauge at pump vary as much as else- lime, 1 pound soda, and � pound manganese dioxide. 
where? A. The water in the 10" inch main will have a The mixture is violently agitated, and allowed to rest for 
speed of 225 feet per minute. No pump runs so even twenty-four hours. When the clear oil is decanted and 
that an air chamber can be dispensed with, especially distilled, Inix the 100 pounds coal with 25 pounds resin 
upon so long a line of pipe. The pump stroke pro- oil; this is one of the principal points in the manipu­
duces the variation in the gauge near the pump, which lation; it removes the gummy parts from the oil, and 
becomes cumulative near the junction of the 12 inch renders them inodorous. , , 
and 10 inch pipes. A large air chamber near the pump (10) M. C. asks for a good receipt for 
may relieve you of a source of danger to the pipes. staining violin. A. Stain with 1 quart alcohol, 3 ounces 
Although your pump may be running nicely, your Brazil wood, Yo ounce dragon's blood, � ounce cochi­
gauges show that the water is not flowing evenly in neal, 1 ounce saffron. Steep to full strength, and strain. 
the pipes. 2. Also a good varnish. A. For varnish, rectified spirits 

(3) G. P. writes: We want some plan to of wine Yo gallon, add 6 ounces gum sandarac, 3 ounces 
prevent the noise or work of our lodge room (1. O. O. F.) gum mastic, and � ounce turpentine varnish ;  put the 
from being heard in the room below; we have a good foregoing in a tin can by the stove, frequently shaking 
floor and carpet, good partitions, walls plastered, etc., till well dissolved; strain, and keep for use. If you find 
but are willing to go to quite an expense to remedy the this too hard, thin with more turpentine varnish. 

(18) W. L. B.-There have been pub­
lished processes for hardening cast iron, principally by 
sprinkling the surface with cyanide of potassium and 
hardening from a low heat In water. 

(19) W. C. P.-W e know of no better 
way to harden leather for soles or stiffenings of shoes 
than by thorough tanning and on the lapstone. The 
best material to stick to�ether leather board and stiffen­
ings is an especial Para cement made for this purpose, 
but it is altogether better not to use any leather 
board. 

(20) W. S. A. asks: What metal or min­
eral substance, a ball of which placed in a steam boiler 
will render it less liable to incrustations? A. Zinc. 

(21) W. B. asks for a formula for a paste 
whichwill well and firmly stick labels on tin cans for 
packing and exportation. A. Try either of the fol­
lowing: Soften good glue in water. then boil it with 
strong vinegar, and thicken the liquid during boiling 
with fine wheat flour, so that a paste results. Or, 
starch paste with which a little Venice turpentine oil 
has b!'en incorporated while it was warm. Or use a 

dilute solution of gelatin or of isinglass. 
(22) W. B.-The Guibal (French) and 

the Schiele fan ventilators for Inines have been largely 
introduced in English Inines within the last thirty 
years. Previous to that, and as far back as the be­
ginning of the century, varIOUS blowers and other 
devices for mechanical ventilation, more or less faulty, 
had heen used In various places, but without entire 

present defect on this score. A. Pro ba bly you have no 
deafening under the floor. In such case, there only two 
ways that we can suggest for your trouble: To take up 
the floor and put in a plaster deafening between the 
seams. Next, to take up the carpet and lay 2 thicknesses 
of roof felting or paper boards (bookbinders' boards 
might do, or paper carpet lining). Then lay battens 
across the floor, and a new floor an the battens. Do not 
nail the battens to the old floor. Then lay the carpet 

(11) T. P. H. asks: How can I make success. 

lining, and the carpet on the lining. 
(4) G. & S. ask: 1. What is the best 

method of cleansing water in a large tank before pump­
ing into the boiler, to prevent sediment or crust form­
ing therein? An engineer told us thM he had used 
concentrated lye successfully for more than a year, using 
only sufficient lye to clear the water of lime. We use 
clear, hard well water. A. Concentrated lye, or caustic 
soda, is pro ba bly as good as anything that can be 
named for preventing incrustation in hoilers, where 
hard water is used. If convenient, a little tannic acid 
may be added from time to time. This may be obtained 
by soaking oak bark in water. A pound of caustic soda 
and 2 quarts of oak bark decoction per week is proba­
bly enough for a forty horse boiler. Blow out once a 
day, and clean the boiler by opening the hand and man 
holes; wash and scrape out all scale and sediment once a 
month. 2. Will the lye in such quantity as stated, 
injure the boiler? A. The lye will not harm the boiler. 
The only harm is in not blowing out and cleaningoften. 
3. We have a feed grinder, the hardened steel step of 
which will heat when the burrs become a little worn, so 
that the pressure must be increased; the manufacturers 
advised us to put sulphur in tallow and use it instead 
of oil, and we have had as much trouble as before. 
Clear tallow does as well as anything we have used. 
The shaft runs at 1,000 revolutions in a bab bitted box, 
which keeps nice and clean, but the steel step at the 
end makes all the trouble; and although thereiS:an oil 
groove in the step, the pressure seems to be too great 
to allow the oil to do its duty. Please advise as to our 
best course. A. It is possible that the groove in the 
step is not deep enough or not sufficient to fully lu bri­
cate the bearing surface. Cut a second groove, and 
make both deeper than their width. Use good oil. 
Cold pressed sweet lard oil has been proved the best lu­
bricator under heavy pressure. If the trouble is not 
overcome in this way, try a steel washer under the foot; 
it will divide the friction by doubling the surface. In 
this case both step and spindle should be grooved. 

(5) N. W. C. desires a receipt for tak­
ing ink out of linen. A. Dip the part in boiling water, 
and rub it with crystals of oxalic acid; then soak in a 
weak solution of chloride of lime-say 1 ounce to the 
quart of water. Under any circumstances, as soon' as 
the stain is removed, the linen should be thorou�hly 

canvas for a tent Inildew and water proof? A. Three 
baths are prepared, the first by dissolving 1 part neutral 
aluminum sulphate in 10 parts cold water. For the 
second boil 1 part light resin. 1 part soda crystals, and 
10 parts water till the soda is dissolved; add J.3 part 
Common salt, to separate the water and collect the soap; 
dissolve this soap with an equal amount of good palm 
oil soap in 30 parts water. This soap bath must be 
used hot. The third bath consists of water only. Soak 
the fabric thoroughly in the first or alum hath; next 
pass it through the soap bath, and lastly rinse in the 
water. Boiled linseed oil is sometimes used to render 
canvas waterproof. Paint the tent with it, using a 
brush. 

(12) J. S. asks: 1. What is the silver 
soap (so- called for cleaning show cases, metals, and 
polished woods) made of, and what proportions? A. 
The following are among the many preparations used: 
Mix M pound jeweler'S rouge with %. pound prepared 
chalk. Or, M pound levil/:ated putty powder, � pound 
burnt hartshorn, 1 pound prepared chalk, and 1 ounce 
rose pink. Or, � pound fine chalk, 3 ounces pipe clay, 
20unces white lead, % ounce maguesia (carbonate), and 
the same quantity of jeweler's rouge. 2. Is the silver 
plating fluid made of one ounce of nitrate of silver, 
one ounce of cyanuret of potash, dissolved in water, 
injurious if used on teaspoons, knives, and forks? A. 
The solution is poisonous of itself, but as deposited 
on various articles, no injurious effects follow. The 
potassium cyanidelis the poisonous ingredient, and not 
the silver. 

(13) J. A. T. asks for a description of 
the process of lithographing, the preparing of the stone 
and method of printing, etc. A. There are two 
methods of lithography in general use. In the one a 
drawing is made on the stone with a lithographic 
crayon or with lithographic ink; in the other method 
the design is made on lithographic paper, which, on 
being moistened and passed through the press, leaves 
its design on the surface of the stone reversed. In 
either method, water acidulated with nitrous acid, oil of 
vitriol, or hydrochloric acid is poured over the stone, 
and this, by removing the alkali from the chalk or ink, 
leaves the design on it in a permanent forIn, at the same 
time that it etches away a portion of the lights, and 
renders the surface more a bsor bent of water. The pro­
cess of printing is as follows: Water is passed over the 
stone, the roller charged with printing ink is passed 
over the surface, the paper is applied, and copy is 0 b­
tained by the action of the lithographic press. The 
same process must be had recourse to for each copy. 
The nature of thestone is such that it retains with great 
tenacity the resinous and oily su bstanees contained in 
the ink or crayon employed to farm the design, and also 
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(23) J. B.-Leather belting is made by 
cutting out the leather lengthwise of the hide and 
passing the �trips through an evener, which skives off 
sufficient from the fleshy side to make it umform in 
thickness. Then the pieces are put in a stretching 
machine for a time, again trimmed straight and to the 
proper width, ends scarfed, glued, and riveted. 

(24) R. I. F. and P. H. W. write: Take 
three wedges of equal dimensions, except one is cut 
off half way from edge to back. Place the two whole 
ones on their backs, their faces close together at the 
bottom, of course diverging upward; fill this space 
with the wedge that is cut off; consider all surfaces 
smooth and welllu bricated, including horizontal plane 
on which wedges rest; apply pressure to back of cen­
ter wedge-now, what will be resultant strains? What 
per cent will be conveyed in vertical stress on hori­
zontal plane? A. The horizontal stress on the wedges 
at bottom will be, in parts of the vertical pressure, 
1'732. The vertical strain upon the plane is equal to the 
vertical pressure. 

(25) J. W. K. writes: I have a profile of 
Abraham Lincoln, cast in brass, that I would like to 
give a smooth bronzed appearance to. Can you inform 
me by what process I can do it? A. If your casting 
is rough, you can smooth it only by filing and chisel­
ing. Then possibly a bronze lacquer would serve your 
purpose, one kind of which you may make by dis­
solving %. pound of shellac and 7{ pon.nd sandarac in 
3 quarts alcohol, adding enough extract dragon's blood 
and turmeric to produce the desired color. 

(26) R. J. P. writes: Would you suggest 
any alteration in the following proportion for a small 
steam launch? Length of keel 18 feet, beam 4 feet 6 

inches, depth in center 24 inches, fitted with a verti­
cal engine, cylinder � inches by 3 inches, ports 2),( 
inches by ),( inch, exhaust 2),( inches by Yoinch, lap on 
valve J.3 inch. Vertical boiler with about 35 feet heat­
ing surface, carrying 120 to 130 pounds pressure. What 
speed ought I to get with it in smooth water? Should 
it be clinker built? If not, how? A. The clinker 
build is too light and frail for a steamboat. We can­
not improve on your proportions. With a well pro­
portioned wheel you may make 7 miles per hour. 

(27) H: E. D.-There is an armor oil 
sold by gunsIniths, that will keep cutlery in good con­
dition. The following is '.aid to keep polished iron­
work bright: Common resin melted with a little galli­
poli oil and spirits of turpentine has been found to 
answer very well. The proportions should be such as 
to form a coating which will adhere firmly, not chip off, 
and yet adInit of being detached by continued scratching. 
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