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:l.usiutss aud �trSsrwn. 
The OIiaroe fOf' Insertion under thi!R head t8 81 a LAm. 

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

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

For Sale, cheap-One 60 H.P. Boiler, 40 Engines 
and Bo!!ers. Ad�ress Junius Harris. Titusville, Pa. 

For the best and cheapest breech-loading Mili
tary, Sporting, and Target Rifles, apply to Whitney Arms 
Co., New Haven, Conn. 

25 per cent. saving in fuel, or an equal amount of 
extra power guaranteed, by applying the R. S. Condenser. 
T. S ault, ConsultlngEng'r, Gen. Agt., New H aven, Ct. 

We will manufacture articles of wood or iron. 
Correspondence solicited. Lock Box 39, Auburn, N. Y. 

Double-cut, self-feed, noiseless Ratchet Drill
Right for sale. H. C. English, W!!mlngton,Del. 

Sand Papering Machine Wanted-One adapted to 
smoothing Wooden Shade Rollers. Address G. G. H ardy. 
East Newark. N. J. 

$5,000 invested in a valuable Invention will give 
large returns.-A. D., 353 Morris Avenue, Newark, N.J. 

Geo. P. Rowell & Co .. 41 Park Row, NewYork,are, 
without doubt, the leading Advertising Agonts of the Uni' 

ted States, and, therefore. of the world. They havE', by 
the free, Hberal and }let well directed use of money,bullt 
themselves up in the esteem of the leading publishers and 
a.dvertisers of the continent, and by an linusual energy 
have succeeded in perfecting in every detail a business 
that more than anything else tells of the growth and Im
portance of the newspaperbuslness.-[Memphls Appeal.] 

Price only $3.50.-The Tom Thumb Electric Tel
egraph. A compact working Telegraph Apparatus, for 
sendingmessages, making magnets, the electric light, 
giving alarms,and various other purposes. Can be put in 
operation b y a n y l ad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on re
celpt ofprlce. F.C.Beach& Co.,246 Canal St.,New York. 

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

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

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

All Fruit-can Tools, Ferracute W'ks, Bridgton,N.J. 
Hydraulic Presses and Jacks, new and second 

hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 
Spinning Rings of a Superior Quality-Whitins

ville Spinning mng Co., Whitinsville, Mass. 

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

For Solid Wrought-iron Beams, etc., see adver
tisement. Address Union Iron Mills, Pittsburgh,' Pa. t 

for lithograph, &c. 

For Sale-One Heald-Sisco Pump; one Waters 
Feed·Water Heater. Box 3329, New York. 

Diamond Tools-J. Dickinson, 64 Nassau St, N.Y. 
Steam Pumps 1 to 8. Injectors. Steam Traps 

and Damper Regulators on trial. Send for Circular. A. 
G. Brooks, 422 Vine Street. Philadelphia, Pa. 

For Sale-Numerous Second Hand Machinist 
Tools. Catalogues sent. F. Weller, l3 Chambers S t.,N. Y. 

Wanted-To buy a good patent or patentable 
article to manufacture. Send description and price to 
J. H. Hessln, 144 Superior St., Cleveland, Ohio. 

Blake's Belt Studs are the best fastening for 
Leather or Rubber Belts. Greene, Tweed & C·0.,18Park 
Place, New York. 

Magic Lanterns and Stereopticons of all sizes and 
prices. Views illustrating every subject for Parlor 
Amusement and Public ExhIbitions. Pays well on small 
Investments, 72 Page Catalogue free. McAllister, 49 

Nassau St., New York. 

For Sale-Second Hand Wood Working Machin
ery. D. J. Lattimore, 31st & Chestnut St .. Phlla .• Pa. 

Testing Machine for Bar Iron-Will test section 
of 12 square InChes. For sale by Denmead & Son, Baltl
more,Md. 

Wanted-One 2 spindle Edging Machine. Ad
dress, with description and price. P. O. Box 2258, New 
Haven, Conn. 

Enterprise M'f'g Co., Philadelphia, Pa., Patented 
Rardware Manufacturers and Iron Founders. Small 
gray iron castings, warranted soft and smooth, made to 
order, and patented articles of merIt manufactured on 

oyalty. 

Steam and Water Gauge and Gaugjil Cocks Com
bined, requiring only two holes In the Boller, used by all 

boiler makers who ha ve seen It, $15. Hillard & Holland, 
62 Gold St .• New York. 

Amateurs and Artizans, see advertisement, page 
221. Fleetwood Scroll Saw,Trump Bro's, Manufacturers, 

Wllmlm;ton, Del. 

Electric Burglar Alarms and Private House An
nunciators; Call, Servants' & Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G. W.Stockly, Cleveland,O 

The Baxter Engine-A 48 Page Pamphlet, con
taining detail drawings of all parts and full particulars, 
now ready, and will be mailed gratiS. W. D. Russell, 
18 Park Place, New York. 

Brass Gear Wheels, for Models, &c., on hand and 
made to order, by D. Gilbert & Son, 212 Chester St .• Phil
adelphia, Pa. (List free.) Light manufacturing solicited 

Hotchkiss & Ball, West Meriden, Conn., Foun
drymen and Worke .. of Sheet Metal. Will manufacture 
on royalty Patented articles of merit In their line. Small 
Gra:v Iron Castings made to order. 

Water, Gas, and Steam Goods-New Catalogue 
packed with first order of goods, or mailed on receipt of 
eight stamps. Bailey, Farrell & Co .• Pittsburgh, Pa. 

For Sale-Large lot second hand Machinists' 
Tools, cheap. Send for list. L H. Shearman. 45 Cort
andt Street, New York. 

The " Scientific American" Office. New York, is 
fitted with the Miniature Electric Telegraph. By touch
Ing little buttons on the desks of the managers. Signals 
are sent t.) persons in the various departments of the 
establishment. Cheap and effective. Splendid for shops, 
Offices, dwellings. Works for any distance. Price $6, 
wlth good Battery. F. C. Beach & Co., 246 Canal St., New 
York, Makers. Send for free illustrated Catalogue. 

Walrus Leather Wheels for polishing all Metals. 
Greene, Tweed & Co., 18 Park Place, New York. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co.. New Haven Conn. 

"Lehigh"-For informationabout Emery Wheels 
&c., address L. V. Emery Wheel Co., Welssport, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Genuine Concord Axles-Brown,Fisherville,N.H. 

J titutifit �mtritnu. 
Faught's Patent Round Braided Belting-The 

Best thing out-Manufactured oWy by C • .  W. Amy, 148 
North 3d St .. Philadelphia. Pa. Send tor CIrcular. 

Barry Capping Machine for Canning Establish
ments. T. R. Bailey & V.II. Lockport, N. Y. 

For 13, 15, 16 and 18 inch Swing Engine Lathes, 
.�rtress Star Tool Co .• Providence. R. I. 

A. K. will find a description of wire rope 
transportation on p. 370, vol. 31.-R. J. will find a 
recipe for mica varnish on p. 241, vol. 32.-J. T. 
will find directions for preserving shingles on p. 
123, vol. 33.-F. D. R. will find that an inoxidizable 
white metal is described on p. 119, vol. !J3. 

(1) U. N. O. says: 1. I have used a paste 
or glue that is used by the various express compa
nies, that is excellent for all purposes such as at
taching labels, etc. It is a dry brownish powder, 
and is prepared for use by pouri'lg hot water on 
it; it looks like pulverized gum arabic. Can you 
tell me what it is? A. We are unable from your 
indefinite description to tell of what it is com
posed. If you consider it to be gum arabic (C" 
Hll 011), test it as follows: A solution of itin wa
ter is precipitated, by alcohol and by ether, in 
white flocculi, or, if dilute, in the form ef a milky 
turbidity. If boiled with dilute sulphuric acid, it 
is gradually converted into dextrin, and then into 
a fermentable variety of sugar. 2. Please give a 
recipe for good paste for labels, that will set 
quickly and stand exposure to weather. A. Dis
solve gum sandarac and mastic, of each 2 ozs, in 1 
pint spirit of wine, adding about 1 oz. clear tur
pentine. Then take equal parts of isinglass and 
parchment glue; and having beaten the isinglass 
into small bits, and reduced the glue to the same 
state, pour the solution of the gums upon them, 
and melt the whole in a vessel well covered, avoid
ing as great a heat as that of boiling water. When 
mel ted, strain the g) ue through a coarse linen 
cloth, and ;thea put it agflin over the fire. This 
preparation may be best managed by hanging the 
vessel III boiling water, which will prevent the mat
ter burning on the surface of the vessel, and the 
spirit of wine from taking fire. 

(2) R. S. S. asks: Uan you give me an ac
count of the process of making ferro-manganese? 
A. You will find an article describing the process 
in the Journal of the Franklin Institute for May, 
1874. 

(3) G. G. asks: What will remove the tar· 
nish from plated goods that have turned dark, 
probably from the action of gas? A. Steep the 
plated ware in soap lye for 2 hours; then cover 
it over with whiting, wet with vinegar, so that it 
may stick well upon it and dry it by the fire: by 
thus drying, the whiting is removed from the crev
ices without the least difficulty. Rub off the whi
ting and pass over it with dry bran; the silver 
will look exceedingly bright. 

(4) J. G. W. asks: 1. Will galvanized iron 
tubing in a bOl·ed well be durable? Would the 
water from such a well be wholesome ? A. The 
use of galvanized iron pipes for family water sup
ply is not desirable. For a short pump, if the 
water is pure, and the precaution is taken not to 
use water that has stood long in the pipes, perhaps 
no bad effects would result. But there have been 
repeated examples of poisoning from the use of 
galvanized iron conducting pipes. In a case at 
Portsmouth, N. H., a family of four persons were 
thus poisoned, and Dr. Jackson found four grains 
of oxide of zinc in the water. In another case, 
near Boston, where the house was piped WIth gal
vanized iron pipes, one of the young members of 
the family died and, a post mortem examination 
revealed the presence of oxide of zinc in the 
stomach and other organs. Death was directly at
tributed to the use of the above pipes. They are 
made by heating and dipping the iron pipes in 
mel ted zinc. 

(5) E. M. K. asks: Why does water shorten 
a rope? A. We were under the impression that 
wetting a rope exposed to strain causes it to 
stretch. 

(6) S. S. says: A. says that there is no 
power required to raise water to the pump, that 
the atmosphere does part of the pumping. n. 

says it requires just as much power to raise water 
1 foot below the pump as it does to force the water 
1 foot,above the pump. B. contends that, in our 
case, the pump being 21 feet above the water,it re
quires the atmosphere in the pump to be reduced 
to about 5 Ibs. to the square inch in order to let the 
water flow in; and he also contends that,to do this, 
he has to add 10 Ibs. additional weight or power to 
his plunger to reduce the air. Which is right? 
A. B., certainly; if the pressure of the air forces 
the water into the pump barrel, that pressure 
must first be removed. 

(7) J. S. G. asks: Can we, by continued ob· 
servation, see the whole surface of the moon, or 
do we always see only the one half? A. We only 
see one half for reason that the moon turns once 
on its axis in the time of making a revolution in 
its orbit. 

(8) W. S. S. asks: What is your method of 
getting the foundation bolts of an engine in the 
proper place, supposing we have our center line 
on the bed plate template all ri�ht? What is the 
best mode of getting a right angle line from that, 
so that the back box will be in its right place when 
it is over the foundation bolts? A. Make holes in 
the template corresponding to those in the bed 
plate, and put in the holding down bolts, with 
packing blocks under the top nuts, making the 
distance from bottom of template to top of pack
Ingblocks equal to thickness of bed plate at bolt 
holes. Then arrange tae template in position, and 
level it, placing it so that the under side is where 
the bottom of the bed plate is to be. Proceed to 

build the foundation, first anchoring the bolts at ' use some motor besides steam? A. An air or gas 
the bottom, and building them into the masonry, engine would answer your purpose. 2. [ have 
as the work proceeds. In this way, when the thought that, if atank were buHt 30 feet above the 
work is done, you will have the bolts firmly se- earth, to hold 100 barrels of water, and the water 
cured in the proper positions. came down through a tube to a small water wheel, 

a pump pumping some of it back into the tank� (9) A. D. B. hsks: What internal atmo- power enough could be realized to drive the saw. spheric pressure can I withsafety put on an ordl- Would this do? A. The water project is too near 
nary linseed oil barrel, holding about 40 gallons? ly of the nature of a power creator to be successA. We think you can safely use a pr9ssure of 100r ful. 
12 Ibs. per square inch. Perhaps some of our read. 
ers have data in relation to the matter, which they (20) C. S. asks: Is there to be a canal 
will send. across the Isthmus of Panama? A. The matter is 

(10) H. L. says: Please tell me the num
b e r of square inches bearing surface of the ordi
nary screw propeller, such as is in use on the Erie 
canal ? A. To determine the surface of a pro
peller, form its development or view of the blades 
if flattened down on a plane surface. Then Its 
area can be found by the rules for irregular fig
ures. Any calculation of the probable slip of a 
new form of propeller will be of very little value, 
unless verified by experiment. 

(11) W. P. says: A friend claims that it is 
impossible that suit water, taken from the ocean, 
can be made fit for drinking by working it by 
steam through a filtering bag, or some other 
way so as so take the salt taste from it. Is this 
so ? A. Salt water is very commonly prepared 
for drinking by evaporating it, and condensing the 
steam. Nearly all ocean steamers are fitted with 
fresh water condensers. 

(12) J. C. M. says: 1. I propose to build a 
boat, 20 feet over all, 18 feet keel, 18 inches beam, 
15 inches deep, of � inch selected pine. On each 
side will be a smaller airtight boat, 10 feet long, 6 
inches beam,4 inches deep, connected by iron arms 
�x1 inch, 4 feet long, to the main boat. which is 
for one person, decked over and containing 8 wa
tertight compartments, with the cock pit amidships. 
I have an engine 1% inches stroke'd� inches 
bore, tested to 600 Ibs. per inch. Would it run the 
boat, and at what speed? A. Yes, at 4 or 5 miles 
an hour. 2. What dimensions of wheel and how 
much steam should I use? A. Wheel 18 inches in 
diameter; steam pressure 100 Ibs. 3. Could I make 
a coil of gas pipe in a drum of sheet iron answer 
for a boiler, and bow small should it be? A. We 
think you will have difficulty with this arrange
ment. 4. Could I use gas made from zinc and blue 
vitriol forfuel, and would I need a retort? A. We 
advise you to design your boiler for the use of 
coal or charcoal. 

(13) C. S. says: 1. I am running a portable 
engine, and drawing water from a well slightly 
impregnated with salt. Will it injure the boiler? 
A. It will form scale in the boiler. 2. Do not ocean 
steamers use salt water? A. Ocean steamers are 
ordinarily fitted with surface condensers, for the 
purpose of supplying as far as possible fresh water 
to the boilers. 

(14) R. C. P. say�: I have a large upright 
boiler that leaks badly; leakage is caused by scale. 
It think it is becoming loose and falling on the 
crown sheet; but the flues stand so close that It is 
impossible to get a scraper through them. Will 
anything dissolve it, so that it could be wasbed out 
with a hose? A. On hauling the fire at night let 
the water remain in the boiler until morning, or 
until it is quite cool. Then run it out and wash 
out the boiler, in all parts inaccessible by hand, 
with a stream of water from a hose. By repeat
ing this operation several times, at intervals of a 
few days, you may succeed in removing the scale. 
POSSibly, however, you may find it necessary to 
"se some preparation, such as tannate of soda, in 
the feed water. These remarks will also serve as 
an answer to G. S., who sent us a small package of 
scale, which seems to be mostly composed of mud. 

(15) J. A asks: With two steam gages, one 
connected to boiler and one connected to steam 
pipe, some 200 yards distant from boiler, both 
gages being on a level, should there be any differ
ence in the indications? A. The pressure would 
be less in the more remote gage on account of the 
pressure required to give the steam motion, and 
the losses from radiation and condensation. 

(16) M. F. P. says: I am making It boiler of 
6 inch wrought iron pipe of three sections each, 18 
inches long, with 6 inch flues in each. I connect 
them at top and bottom to a three-sided casting 
with a core of 1 inch square, which gives a good 
circulation at the top and bottom, each with the 
other, and I enclose »llthreeinan iron jacket,con
nected at the top �th the smoke bonnet and 
stack; the grate is 15 inches in diameter; the heat 
goes up through the flues and the space around the 
cylinders. Is It a good plan, and will it drive a 
cylinder 3x5 at 40 lbs.? A steam dome is also placed 
on the top for superheating the steam. A. The 
idea strikes us quite favorably. We would be 
glad to have an account of your experience. 

(17) S. W. asks: 1. What proportions of 
copper and zinc make the strongest brass? A. 
Take, by weight, 25 parts copper, 2 of zinc, and 
4� of tin. 2. What can I use as a flux for brass, 
to make it flow freely, and cast smooth and solid 
small articles? A. Melt the copper first, then add 
the tin, using a mixture of potash and soda as a 
flux; add the zinc last. 

(18) C. W. says: Does the cone form of 
the tread of the car wheel produce oscillation of 
the car? A. The OSCillation is due to irregularities 
in the track, and to the fact that there is necessa
rily some play between the tracks and the flanges 
of the wheels. The most successful preventives 
of oscillation seem to be close coupling of cars, 
weight of cars and trucks, an increase of the num
ber of wheels for a truck, and the use of an im
proved form of springs between car bodies and 
trucks. 

(19) R. M. says: 1. I have a hand power jig 
saw, that I turn by a crank. I can saw hard 2 inch 
oak rather easily, but the work becomes tire
some when done for half a day at a time. Can I 

only discussed, as yet. 
Is there any paint made that is better and as 

cheap as white lead and oil, for the outside of 
houses? A. We would be obliged to decide upon 
the claims of a number of rival manufacturers, to 
answer this question; and we do not care to make 
such a distinction in these columns. 

Do you think the engineer's trade a good trade 
to learn? A. The trade which has numbered in its 
l'anks such men as Watt, Rankine, Brunei, and a 
host of others whom the world delights to honor, 
needs no eulogy from us. 

(21) F. H. D. asks: Why is not towing canal 
boats In trains practised on the Erie canal? A. It 
is not advisable, principally on account of the 
large number of locks. 

(22) C. S. asks: What is a proper descrip
tion to be given in a deed of a piece of land, as 
shown in the engraving? A. Beginning at a polnt, 

A (state how determined) running thence south
erly in a straigh I line to a point distant 240 feet, 
thence in a northeasterly direction in a straight 
line to a point distant easterly in a straight line 
90 feet from the middle point of the line running 
sJutherly from the point or place of beginning, 
thence in a northwesterly direction in a straight 
line to the point or place of beginning. 

(23) S. T. J. SIl.YS: Vapor of ammonia has 
been tried as a motor. Can you inform me where
in it needs practical improvement? A. So far as 
we know, the ammonia engine has been pretty 
well worked out in principle, and it only requires 
perfection in matters of detail and construction. 
You will find a very interesting discussion of the 
theory and description of such engines in Dr. Bar
nard's masterly" Report on the Paris Exposition." 

(24) M. C. K. asks: Is there any more heat 
in steam at a high pressure than at a low pressure? 
A. The total heat in lib. of steam increases with 
the temperature, at the rate of 0'305 of it unit for 
each degree Fah. 

(25) S. E. S. asks: 1. What is the metal 
composition used in making small toy engine cyl
Inders? A. We believe it is a kind of type metal 
composed of lead and antimony. 2. Will solder, 
used for soldering tin, do for soldering sheet iron 
also? A. No. Use a solder COIIlposed of equal 
parts of copper and zinc. 

(26) A. B. W. asks: 1. How are electro· 
gilding and sil vering done? A.For gildin,o', see No. 
28 on this page. Silver solution is prepared with 
least trouble by dissolving cyanide of potassium 
in water !%: oz. to the pint), aDd adding the silver 
by the battery prucess. This is done by placing a 
sheet of silver and a porous cup III the cyanide 
solution; the silver is then Gonnected to the posi
tive pole of a battery, and an iron or copper rod, 
placed in the porous cup, is connected with the 
negative pole. The porou� cup also contains 
some of the cyanide solution. When a deposit be
gins to form on the metal in the'cup, the solution 
is of the right strength. One or two Daniell cells 
form sufficient battery power; if gas is given off, 
reduce the strength sufficiently to prevent its evo
lution. Work at a temperature of about 60° or 70° 
Fah. 2. How is silvering on glass done, to make 
mirrors ? A. Bottger gives the following method 
for silvering on glass: Nitrate of silver is di!
solved in distilled water, and ammonia added to 
the solution till the precipitate first thrown 'down 
is almost entirely redisso. ved. The solution is fil
tered and diluted so that about To of a quart con
tain� 15'43 grains llltrate of silver. Next, 30'86 
Il'rains nitrate of silver is dissolv'ld in a little wa
ter and poured into about a quart of boiling water 
25'6 grains Rochelle salt is added, and the mixture 
boiled a short time. till the precipitate contained 
in it becomes gray, and it is then filtered hot. The 
glass plates, thoroughly cleaned with nitric acid, 
caustic soda, or alcohol, are plac€d in a ehallow 
vessel and covered a quarter or half an inch deep 
with equal volumes of the two solutions. In an 
hour the reduction will be complete. The pia tes 
are then washed and the operation repeated until 
a sufficient coating of silver is obtained. When 
the silvered surfaces are dry, they may be cau
tiously polished with the palm of the hand. If the 
silver is only required as a coating of th 3 back 
surface, this polishing iE, of course, supprf!uous. 
In this case, also, the operation may be shortened 
by heating the solutions to about 58° Fah. before 
mixing. The silver may then be varnished over 
as a protection. When prepared, the solution wiL 
keep about a month in a dark place. 

(27) E. J. W. says: Will steam, when ex
hausted into a cistern through a number of small 
hob,s in a coiled pipe, heat the water to a higher 
degree of heat than it does when exhausted 
through a straight pipe into the cistern, and why 
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