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c. M., of Innsbruc�, Tyrol, will find directions 
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The Charge /01' Insertion under this head is One Dollar 
34.-H. C. G. will find d�rections for kalsomining on}. 
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133, vol. 34.-A. H. B. will find onp. 251, vol. 31, a reCipe 
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. 

o�e excee sJour for cement forfilling millstones.-E. W. M. will find on 
hnes, One Dollar and a Halfperhnewill be charged. p. 204, vol. 28, directions for preserving natural flowers. 

All nervous, exhausting, and painful diseases speedily 
yield to the curative influences of Pulvermacher's Elec­
tric Belts and Bands, They are safe and effective. Book, 
with full particulars, mailed free. AddressPulvermacher 
Galvanic Co., 292 Vine st., Cincinnati, Ohio. 

Oval and Disk Cutting Machines for Lithographers, 
Printers, Paper Box Manufs., etc. Send for illustrated 
circular. Frank Thomas & Co., Home St., Cincinnati, O. 

For sale at half price.-Line Cold-rolled Shafting; 425 
feet; size, 2X to 4 inch; with Hangers and Taper Sleeve 
Couplings, good as new. Address Taper Sleeve Coupling 
and Wooden Pulley Works, Erie, Pa. 

Wanted--A good Draughtsman, able to assist in de­
sighing Machine Tools. Address DeSigner, Box 639, 
Providence, R. I. 

Emery Grinders, Emery Wheels, best and cheapest. 
Awarded Medal and Diploma by Centennial Commis­
mission. Hardened surfaces planed or turned to order. 

Address American Twist Drill Co., Woonsocket, R. I.  

Wanted- Plow Handle Turning and Bending Ma­
chinery. Send circular and price list to Shaw & Son, 
Water Valley, Miss. 

Toy Manufacturers can purchase the entire right of a 
valuable, instructive, and entertaining Patented Adding 

Pencil for children. For sample, etc., address M. M. 
Smith, Kirksville, Mo. 

Engines, ).2 to 5 H. P. Goo. F. Shedd, Waltham, Mass. 
Improved Pat. Friction Hoisting Engines of any 

power and style. J. S. Mundy, Newark, N. J. 

Steam Yachts for sale, new, 14 feet long, 4 feet beam, 
% h. p., $250; IS feet long, 4% feet beam, 1 h. p., $355; 21 
feet long, 5% feet beam, 2 h. p., $425. Shipping weights 
450,800, and 1,200 lbs. Will carry comfortably 4, 8, and 
12 persons .  Send for particulars. S. C. Forsaith & Co., 
Manchester, N. H. 

Amateur Photographic Apparatus, Chemicals, etc. 
Outfits, $5 to $25. Sackmann & Co., manufs .. 278 Pearl 
St., N. Y. 

Gas lighting by Electricity, applied to public and pri­
vate buildings. For the best system, address A. L. Bo­

gart, 702 Broadway, N. Y. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. H<1oks and 

Couplings for fiat and round Belts. Send for catalogue. 
C. W. Arny, US North 3d St., Philadelphia, Pa. 

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 
For Best Presses, Dies, and Fruit Can Tools, Bliss & 

Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co. , Pittsburgh, Fa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Buffing metals. 
E.Lyon & Co., 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel - other kinds imi ta tions and inferior. 
Caution.-Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
'rhe best is the cheapest. New York Belting and Pack­
ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In­
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

For Solid Wrought iron Beams, etc., Bee advertise .. 

ment. Address Union Iron MillS, Pittsburgh, Pa., for 
lithograph, etc. 

Shingle Heading, and Stave Machine. See advertise­
ment of Trevor & Co .. Lockport, N. Y 

To Clean Boiler Tubes-Use National Steel Tube 

Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. 

Split-Pulleys and Split-Collars of same price, s'trength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker st., below 147 North Second st., 
Philadelphia, Pa. 

Back numbers of the SCII!lNTIFIC AMERICAN can be fur­
nished if not out of print.-A. R. W. will find the re­
cipe for cold in the head, from the Lancet, on p. 351, vol. 
35.-S. N. O'H. will find a recipe for furniture polish on 
p. 315, vol. 30. A cure for corns is described 011 p. 202, 
vol. 34.-A. J. W., E. L.,  C. P., J. S., F. W. C., A. C., 

R. J .  W .. N.F . ,  M.R. S., J. N. P., W. D., ana others, 
who ask us to recommend books on industrial and sci­
entific subjects, should address the booksellers who 
advertise in our columns, all of whom are trustworthy 
firms, for catalogues. 

(1) J. P. G. says: E. B .  K. can saw fire­
brick with a strip of sheet iron, with teeth cut in it. 

(2) D. C. S. says, in reply to D. W. 's query 
as to the welding of the foot of a spindle to the step or 
plate under it: A few years ago my 4 foot burr appeared 
to run heavily, the foot of the spindle got very hot, and 
the mill WAS stopped. I examined it, and found the 
plate of steel that was under the spindle welded fast to 
the point. The point of spindle was about 1)4 inches 
in diameter, and the plate under it was ).2 inch thick and 
2 inches square. I took the point out, and tried to drive 
the plate off with a hammer, but could not. I then cut 
it off, and found the weld as perfect as any other part of 
the steel. I refitted it and started the mill again, and it 
ran for several weeks;and fuen welded as before. This 
time I took the point out and trimmed.the corners alI the 
plate, dressed it up true with the balance a f the point, 
and retempered it. I have been using it ever since, 
and it is as solid and good as any. There was plenty of 
oil in the step each time, but it was of a very inferior 
quality; and I n ow keep a good supply of good oil, and 
it never gets warm. It is my opinion that the welding 
was accomplished by the parts being thoroughly ground 
together under pressure. 

(3) A. Y. K. asks: In using the telephone, 
does the battery require to be stronger or weaker than 
that used in ordinary telegraphy? A. The battery may 
be comparatively light: we believe the apparatus is also 
made to work without any battery, simply by induced 
currents. 

Is there an instrument for measuring the focus of 
spectacle lenses? If so, what is its character? A. You 
can determine the focus of a lens by holding it to the 
light before a flat surface; its distance from the surface, 
when external objects are clearly defined on the same, 
is its focal length. 

(4) L. N. L. asks: 1. Is there any method 
known by which frictional electricity, when generated, 
can be stored up or accumulated, and made serviceable 
in working telegraph lines? A. No; not a. ordinarily 
worked. 2. In the report of the Michigan State Board 
of Agriculture for 1871, there is an allusion to Andrew 
Cross, an Englishman, who owned to having made crys­
tals of quartz, carbonate of lime, lead, copper, and 
many other artificial minerals by electricity. Can you 
tell me where I can find a detailed account of his experi­
ments? A. Many of Mr. Cross' experiments are de­
scribed in Noad's "Manual of Electricity." 

(5) T. H. S. says: I wish to produce the 
sensitive flame with common gas. I can make the har­
monicon, but it will not emit a note unless I lower a tube 
to a certain point over the flame. Can I produce the 
sensitive flame responding to a certain tone without em­
ployinghydrogen? A. Coal gas will answer. You may 
use an ordinary Bunsen burner, having a large tube, 
with the airports closed tightly. Or take a glass tube 
about y. inch in diameter and 4 inches long, stop one 

end of it with a perforated cork through which the gas 
delivery tube just enters. The aperture of the delivery 
tube should be about y',; inch diameter. Wh'2n the flow 
of gas is properly adjusted, this will give you a very sen­
sitive flame. 

most part quite expensive, their tinctorial power is so 
great thata very minute quantity will ordinarily suffice. 
These inks can therefore be made nearly as cheaply as 
ordinary printing ink, as only crude glycerin need be 
employed. 

(10) A. B.-The blue or purple dyestuff 
known by the different names of archil, litmus, cudbear, 
and tournesol, is fabricated from several species of lich­
ens by grindi.� them into a paste with ammonia water, 
and occasionally stirring until, by the action of the air, 
all of the orsellic acid contained in them is converted 
into orcine, when the mixture assumes a bright purple 
color. Further exposure to the air turns it blue. Lime 
and plaster of Paris is then added to give bulk and con­
sistence, and the whole is dried. This forms commer­
cial litmus. Acids decompose the blue compound with 
lime or ammonia, and set free the red orcine. Acid salts 
also redden litmus solutions. The water you used may 
have contained acids, or, what is more probable, the lit· 
mus contained foreign organic bodies, which by fermen­
tation produced the results noted. This is not uncom­
mon. 

(11) J. L. says, on the welding of a spindle 
to its step : We also had a similar thing happen to us. 
The stone was a 30 inch corn burr, and was running at 
a high speed, when all at once the burr stopped, the belt 
slipped on the pulley, and we stopped the engine to ex­
amine whether there was anything in the burr or not. 

We soon found there was nothing unusual in the burrs, 
so we took them apart, took the spindle out, and found 
that the spindle had welded to the steel plate. We then 
tried to knock the plate off the spindle, but could not. 

We then took it to the blacksmith, who had to cut the 
spindle off. 

(12) C. B. says: I have about 100 lbs. of a 
compound composed of about 2 parts lead, 2 tin, and 1 
antimony. Is there any method by which I can separate 
them entirely, or, if not entirely, one from the other two? 

A. The metals may be separated, but not so as to repay 
you for the trouble and expense incurred in so doing. 

(13) W. V. asks: 1. What chemical will 
prevent the decomposition of glue used in moulds for 
plaster of Paris castings? A. Alum water, lime, and 
chloride of zinc are occasionally used for this purpose. 
2. Is there anything that will prevent shrinkage of the 
moulds? A. The shrinkage is due to the loss of water. 
Glycerin will prevent this; it may be mixed in with the 
glue, or applied to the surface of the mould. The for­
mer is the better way. 

Is there any chemical that will prevent water contain­
ing certain animal substances from becoming stagnant? 

A. Salt, creosote, salicylic acid, and other antiseptics 
will retard or prevent putrefaction. The addition of a 
few crystals of permanganate of potassa to such water 
will purify it by oxidizing the organic matter which it 
contains. 

(14) E. C. H. asks: How can I pour a solid 
box of Babbitt metal ina boss around a shaft, and af­
terwards get the shaft loose? I have tried putting paper 
around the journal, but fail very frequently to get the 
shaft loose without br(laking the casting. The journal 
is 1)4 x 2).2 inches. A. We know of no better plan than 
oiling the shaft and putting a piece of paper around it. 

Do you use oil in tapping brass? A. Yes. 

(15) J. M. says: 1. I have 5 gallons of fish 
oil for hardening springs which has lost its tempering 
property. How can I restore it? A. Add to your fish 
oil a piece of cyanide of potash about the size of a wal­
nut, crushed to a fine powder, and ).2 lb. tallow. 2. Can 
I use the same oil for hardening surgical instruments? 

A. Yes. 

(16) A. H. B. asks: 1. How fast can I run 
a worm in a 12 inch worm gear with good results? A. 

A bout 200 revolutions per minute. 2. At what speed 
should a 4).2 inch screw run to get the best results in 
screwing brass? A. About 150 feet per minute. 

Is bone dust as good after using once, if it is not put 
into water? A. For polishing, yes. Yacht and Stationary Engines, 2 to 20 H. P. The best 

for the price. N. ,Yo Twiss, New Haven, Conn. 

Articles in Light Metal Work, Fine Castings in Brass, 
Malleable Iron, &c., Japanning, Tinning, Galvanizing. 
Welles' Speeialty Works. Chicago, Ill. 

(6) F. I. asks: How can I make gold and (17) W. G.' asks: Is there any way of pol-
ishing brass penholders, etc., better than buffing on a 
wheel? A. No . 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P • 

Skinner & Wood, Erie, Pa. 

C. H. W. will find a description of Sir Wil­
liam Thomson's compass on p. 908, SCIENTIFIC AMERI­
CAN SUPPLEMENT.-J. E. H. will find something as to 
the strains on threads of gas pipes on p. 1, vol. 34.-F. 
D. S. is informed that it is not probable that lard oil can 
be purified by adding extract of nutgalls.-D. W. S. 
will find that the speed of circular saws is given on p. 
163, vol. 34. As to speeds of pulleys, see p. 138, vol. 34. 
-F. B. will find directions for japanning on tin on p. 
132, vol. 24.-C. C. will find directions for preparing sol­
ubleacid chromate of lime on p. 123, vol. 36.-H. P. C., 

Jr., will find directions for exterminating cockroaches 
on p. 303, vol. 35.-F. C. W. will find something on de­
odorizing kerosene oil on p. 203, vol. 36.-J. D. K. will 
find articles on Professor BarlI's method of preventing 
iron rust on p. 232, vol. 36,and on p. 1041 SCIENTIFIC 
AMERICAN SUPPLEMENT.-A. B. will find a description 
of a waterproof cement for stone on p. 138, vol. 31.-H. 
H. L. will find on reference that the ink described on p. 
361, vol. 34, is mentioned as an indelible ink. It will do 
for stamping.-E. A. D. will find a description of hy­
draulic cement on p. 135, vol. 31.-W. J. T. will find di­
rections for preparing xanthogenate of potassiqm on p. 
275, vol. 36.-J. McM. will find on p. 119, vol. 30, direc­
tions for purifying rancid butter.-A. C. W. will find a 
description of a steam engine indicator and its use on 
p. 64, vol. 30.-W. J. K. will find in No. 19 of the SCIEN­
TIFIC AMERICAN SUPPLEMENT directions for making an 
electric engine.-C. H. K. will find a recipe for a good 
cement for china on p. 379, vol. 31.-E. J. McQ. can cal­
culate the horse power of engines by the formula on p. 
33, vol. 33.-W.D. can ascertain the power of his springs 
only by experiment.-J. V. B. will find on p. 250, vol. 
36, something as to the time used in electric telegraph-

silver inks? A. These are usually prepared by grinding 
gold or silver leaf with a little honey until the foils are 
converted into an impalpable powder, which is retained 

. by the honey. The honey is then dissolved out with 
warm water, and the gold or silver powder mixed with 
a little gum water. Bronze powders mixed with gum 
water are often employed by artists as a substitute for 
the gold or silver. 

(7) T. B. asks: 1. Can xanthogenate of 
potassium be purchased? A. It has not yet been com­
mercially manufactured in this country. 2. What are 
the quantities necessary to the gallon of carbonate­
charged birch beer, to prevent it from souring? A. Un­
less the salt were very pure it would be liable to give a 
somewhat disagreeable flavor to such beer. About 5 or 
10 grains to the gallon would perhaps suffice. 3. Can 
salicylic acid be used for the purpose? A. Yes. Use 
from 30 to 50 grains of it to each gallon of beer. 

(S) E. F. says: In picture frame polishing, 
I find trouble in getting the shellac dark enough in color. 
We cut our gum (orange) shellac and mix with imitation 
shellac, using about 5 gallons per day. As a coloring, 
I am using Vandyke brown mixed with alcohol for the 
dark polish. But the trouble with it is that it settles 
like mud at the bottom of the can in which I mix it; 
and when carefully poured off, it leaves the alcohol so 
slightly colored that it is almost uselesa, unless stirred 
up before mixing with the shellac. Is there anything 
that you can recommend for colOring shellac that will be 
clear from sediments when ready for use? A. The 
trouble with your Vandyke brown is probably due to the 
fact that you do not grind it fine enough. If this is at­
tended to, it will not settle. Umber is sometimes used 
in the varnish instead of Vandyke brown. 

(9) R. S. N. asks: Can you give me a for­
mula or recipe for making an aniline ink which will an­
swer for printing from stencil plates with? A. These 
inks are prepared by dissolving ordinary aniline red, 
violet, etc., in warm glycerin. The colors may be ground 
to a fine powder, and a little at a time stirred into the 
glycerin until the desired shade is reached; let stand for 
a day oroo and strain through a small piece of fine silk 
before using. Although the aniline colors are for the 

(1S) L. R. F. asks: What metal or combi­
nation of metalscan I use, that will be harder than or as 
hard as cast iron, and that will not shrink in cooling? 
A. We know of none. 

(1!) J. J. H. saiYs: I am building a small 
foot lathe. How can I harden the spindle that goes in 
the cone wheel without putting it in the fire? A. You 
cannot harden it without heating it. 

(20) J. W. H. asks: Is there any tool made 
to file hand saws and set them at the same time? A. We 
know of no such device. 

(21) A. S. T. asks: Is there a practical 
work on electric phenomena and the laws governing the 
same in regard to lightning rods? A. We are not aware 
of any work devoted especially to the subject of light­
ning rods, but the principles are to be found in almost 
any of the treatises on electricity. The principal points 
to be attended to are good conductors and earth con­
nections; as a general thing, almost nll of the rods of­
fered for sale are reasonably good, but in the majority of 
cases they are put up without much regard to the earth 
connections. The rod 3hould be fastened to the build­
ing directly, and not insulated. 

(22) D. F. H. asks: Can an engine be made 
on the hydraulic principle, so that a large power can be 
had from a small power steam engine? A. No. 

What kind of oil is used in tempering carriage springs? 
A. Fish oil. 

Were the wires of the East River bridge put up before 
or after the wood work was fastened to them? A. Be· 
fore. 

(23) F. R. says: A friend of mine told me 
that I could not make a cast steel T squllre that would 
always remain true. I hold that if the steel be properly 
annealed, and is once true, it will always remain so, pro­
vided that it receives no rough usage. A. A cast steel 
square will remain true under equal conditions longer 
than a square made of any other metal. 

(24) W. P. asks: 1. Is a plate of steel 5x10 
feet, and)4 inch thick, less or more likely to be perfect 
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throughout than one of iron the same size ,'if inch thick­
er? A. There is no practical difference. 2. Which would 
make the best upright tubular boiler, 30x60 inches, the 
heads, tubes, and firebox being iron in both cases? A. 
The )4 inch thick one. 

(25) J. E. H. asks: How is brass spring­
tempered? A. By cold rolling or hammering. 

(26) H. O. T. asks: How can I clean cop­
per tea kettles, water tanks, etc.? A. Use �lt and sand, 
with water. 

(27) X. Y. B. asks: Can tin or copper be 
manufactured in tubes, the joint being seamless and 
smooth? A. No; but solid drawn brass tubing is made 
of certain sizes. 

(28) A. P. T. says: I have frequently ob­
served when using a new14inch crosscut coarse file upon 
wrought iron, particularly upon sheet iron, that the very 
first stroke cltuses its destruction. The file. as it comes 
from the cutler's, is evidentiy too hard for immediate 
use. I am acquainted with the process of drawing the 
temper in the case of ordinary tools, but cannot see how 
it is applicable to the case of a file. At Ihe same time, I 
feel confident that there must be a remedy for the evil in 
question. A. A new file should not be used upon a nar­
row surface, as the grip of the teeth is in that case so 
great as to break the points of the teeth off. A file can­
not be made too hard. The most economical usage of a 
file is to use it on brass or cast iron at first, and upon as 
broad surfaces as possible. 

(29) O. G. L. asks: If the cast iron master 
wheel in a horse power is banded with a wrought iron 
band from ).2 to 1 inch thick, shrunk on, will it strength­
en or prevent the cast iron wheel from breaking when it 
is strained or subjected to a sudden jar during work? I 
claim that the cast and wrought iron are of different 
textures; and that when extra strain is put on the ca.t 
iron cogs or rim, it would break before the shrunk 
wrought iron band gets a chance to bear any strain or to 
assist it. A. A wrought iron band would strengthen the 
rim of the cast iron wheel. 

(30) F. S. J. asks: 1. What is it in a loco­
motive that occasions a terrible roar? It is heard only 
occasionally, and makes everything tremble for a dis­
tance around. A. It is the steam escaping from the 
safety valve. 2. Will a locomotive go faster with the 
reversing lever, hooked np, or slower, and why? A. It 
depends upon the lap and travel of the slide valves. 

As a rule, the engine will go faster when hooked up. 

(31) C. M. G. asks: What can be used as a 
convenient and inexpensive substitute for gas in an am­
ateur mechanic's workshop, for hardening and temper­
ing small drills, taps, etc., and for small jobs of solder­
ing? Can petroleum or gasoline be utilized for that pur­
pose? If so, how? A. Special lamps are made to burn 
kerosene for the purposes mentioned. 

(32) K. B. asks: How can I find the correct 
shape of the teeth of wheels, also the length and thick­
ness of the teeth, when pit.ch is given? A. The subject 
of drawing teeth for wheels is too extensive for these 
columns. Consult Willis on the" Teeth of Wheels." 

How can a keg which contained dry American vermil­
ion or other lead paint be cleansed so that it will be pure 
from the poison? A. Let a strong stream of cold water 
run into it. 

(33) B. & Co. say: We have a 4 horse power 
ealoric engine which we would like to run with oil in­
stead of hard coaL Which would be the best method 
to feed and distribute the oil in the furnace? A. The 
burning of petroleum in a furnace is a difficult problem, 
at present engaging the attention of engineers. 

(34) F. B. M. says: How can I drill copper? 
A. Keep your drill thin at the point, grind it keen, and 
use oil. 

(35) J. E. F. says: 1. I am building a lathe 
for foot power. I have a largeiron wheel about 6 feet 
in diameter, weighing about 150 Ibs. Would it be any 
advantage to mount it an a countershaft, and use it as a 
balance wheel ? If so, would it not be better to hang it 
in centers? A. It would be of no advantage. Either of 
the forms of treadle which you suggest will do. 2.Wbat 
size of drive wheel will do? A. About 26 to 28 inches 
in diameter. 3. Would it not be better to have both it 
!Uld the pulleys of iron? A. Yes. 

(36) H. R. H. says: 1. I have a small circu­
lar saw, which I run by foot power. The large wheel is 
36 inches and the pulley on the mandrel 3 inches in di­
ameter. Are these proportions correct? A. Yes. 2. 

What is the best motor by which I can run it, to saw 1 
inch pine wood? A. A small steam engine will answer 
your purpose best. 

(37) W. H. R. asks: How can German steel 
be hardened? I have repaired some parts of machines 
that needed hardening, and what! supposed was steel 
would not harden. Upon inquiry I was informed that it 
was German steel. A. Your steel may be case-hardened as 
follows: Powder prussiate of potash very fine, heat the 
steel to cherry red, rub on the potash until it fuses and 
runs over the steel, put the latter in the fire again, reheat 
to cherry red, and quench in cold water. 

How can I make pieces of wire 2 feet long perfectly 
straight? A. Straighten your wire as nearly as possible 
with a hammer and a level block, then beat it and roll it 
between two flat iron plates. 

(3S) G. E. Y. asks: 1. In reference to Pro­
fessor Bell's telephone, what size wire and how much is 
wrapped on the ends of the horseshoe magnet, and is it 
wrapped in the same way as an electro-magnet? A. For 
short circuits an ordinary telegraph sounder coil will do. 
2. Of what thickness is the steel plate, and how is it fast 
ened to the sounding box? A. It should be very thin for 
weak currents. The system is explained in Prescott's 
"Electricity and the Electric Telegraph." 

(39) T. M. P. says: 1. In Professor Bell's 
telephone, what is the thickness of the plate, and is it 
of a uniform thickness? A. For the transmitters, the 
plates should be thin to get the best effect; the instru­
ments, however, are made of various forms. 2. Does 
Professor Bell use a return wire or the ground both 
ends, and does the instrument used for sending the 
SOund do the receiving? A. No return wire is required. 
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