
�uSiutSS aua "trsoual. 
T1w Chatroe for I� wnd.e7' thi8 head ill $1 a IMIe. 

Cuirass Felting-For the best Steam Boiler and 
Pipe Covering, address C. H. Dempwolff & Co. ,York, Pa. 

Metallic Pattern Letters and Fignres, to pnt on 
patterns ot castlngs.all sizes .H. W.Knlght,SenecaFalls,N. 

HoadleyPortable Engines. R. H. Allen & Co., 
New York,Sole Agents ot this best ot all patterns. 

Hotchklss Air Spring Forge Hammer, \Jest 111 the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 

Valnable Patent for sale cheap. C. H. Williams, 
Jack's Reefs, N. Y. 

Agents wanted to canvass for the Mannfacturer 
and Builder. Work for everybody. Liberal commissions. 
Address Austin Black, 37 Park Row, New York. 

}2 H. P. Boiler, complete-Non-explosive, Self
Feeding. $60. S. Harris & Co.,�5DesplalnesSt.,Chlcago. 

Desirable Furnace and Machine Shop for Sale, at 
a Bargain. Terms easy. Address T. M. Mann, Sherburne, 
Chenango Co., New York. 

Nut Lock, for Railroad Engines, Steamboats, &c. 
Patent tor Sale. Address H. L. Heaton, Phlladelphla,Pa. 

Water, Gas, and Steam Goods-New Catalogne 
packed with first order of goods, 01' mailed on receipt ot 
eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa. 

Almost every newspaper man in America has 
transacted more or less business with Geo. P. Rowell & 
Co., Advertising Agents of New York, and we venture to 
say that not one ever received any untalr or dishonest 
treatment at their hands.-[Galena (Ill.) Gazette.] 

Sitnation wanted as Mech. Dranghtsman or Pat
tern Maker. References exchanged. Box 77, Hoken· 
dauqua, Lehigh Co., Pa. 

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

Wanted-The address of parties prepared to do 
Ight tempered steel spring work, and to perforate same. 

Joseph Reed, P.O. Box �3�, Jellersonvllle, Ind. 

The Massey Balanced Rotary Engine, 1 to 100 
H. P.-Runs light on one pound of steam. Cheap, com
pact, light and economical-Hoisting, Elevator, Propel
ler and other. Operated by lever only. Manufactory, 20� 
E. 23d St., New York. 

Price only $3.50,-The Tom Thnmb Electric 
Telegraph. A compact working Telegraph Apparatus, 
tor sending messages, making magnets the electriC light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, �ud wires. 
Neatly packed and sent to all parts ot the world On receipt 
of price. F. C. Beach & Co .. � Canal St .. New York. 

Bolt Headers (both power and foot) and Power 
Hammers a speCialty. Forsalth & Co., Manchester,N.H. 

Entire Stock of Tools of a Fonndry and Machine 
Shop tor Sale. List sent on application. Address P. O. 
Box 2132, New York City. 

Bonlt's Paneling, Monlding and Dovetailing Ma
ch Ine Is a complete success. Send for pampblet and sam
pl e of work. B. C. Mach'yC o., Battle Creek, Mich. 

For best and cheapest Surface Planers and Uni
versal Wood Workers, address Bentel,Margedant & Co., 
Hamilton, Ohio. 

Camp Lonnge, $5. C. L. Co., Troy, N.Y., and Nor
walk, Ct. N. Y. City Salesroom, 177 Broadway. 

Steam and Water Gauge and Gauge Cocks Com
bined, requiring only two holes In the Boller, used by all 
holler makers who have seen It, $15. Hillard & Holland, 
�7Gold St., New York. 

Second Hand Steam Engines, Pumps, and Iron
Working Machinery. Catalogues tree. Eo E. Roberts, 
119 Liberty Street, New York. 

The Original Skinner Portable Engine (Im
proved), 2 to 8 H.P. L. G. Skinner, Erie, Pa. 

$17 Foot Lathes. Geo. F. Shedd, Waltham, Ms. 

A Self-Acting Trap, to rid out all Rat and Ani
mal Creation. Agents wanted. No trouble to sell. For 
Traps, &c., address John Dildine, Limestonevllle, Mon
tour Co., Pa. 

Scale in Boilers Removed-No pay till the work 
Is done. Send for 3� page pamphlet. George W. Lord, 
Philadelphia, Pa. 

1,2, & 3 H.P. Engines. G eo.F.Shedd,Waltham,Ms. 
For Sale-Large lot second hand Machinists' 

Tools, cheap. Send for list. L H. Shearman, 45 Cort
andt Street, New York. 

!<'oot Latbes-Wm. E. LewiS, Cleveland, Ohio. 
For Tri-nitroglycerin, Mica Blasting Powder, 

Frictional Electric Batteries, Electric Fuses, Exploders, 
Gutta Percha Insulated Leading Wires, etc., etc., etc., 
result of seven years' experience at Hoosac Tunnel, 
address Geo. M. Mowbray, North Adams, Mass. 

Hotchkiss & Ball, West Meriden, Conn., Foun
drymen and Workers of Sheet Metal Will manufacture 
on royalty any Patented articles ot merit. 

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. 
Small Tools and Gear Wheels for Models. List 

free. Goodnow" Wightman, 23 Cornhill. Boston, Mass. 
Peck's Patent Drop Press. Still the best III nBe. 

Address Milo Peck, New Haven Conn 
Faught's Patent Round Bmided Belting-The 

C:b�::f s��;PM��1��i�!'"i..?u!r.,�a f�'r �ir��. SOl 
& 

Three Second Hand Noms Locomotives, 16 tuns 
lfo��Ve�'Jf!e:::'��t"a�auge, for .ale by N. O. & C. R. R. 

Genuine Concord Axles-Brown,FishervUle,N.H. 
Temple.!l and OUcans. Draper, Hopedale, Mass. 
For 13, 15, 16 and 18 inch Swing Engine Lathes, 

srldress Star Tool Co., PrOvidence, R. I. 
Spinning Rings of a Superior Quality-Whitins

ville Spinning RIng Co., WhItinsville, Mass. 
For best; Presses, Dies, and Fruit Can Tools, Bliss 

.. W1l11amB cor. ot PlYDlouth and Jay, Brooklyn, N. Y. 
For Solid Wrought-iron Beams, etc., see adver

blsement. Addresl Union Iron Mms, Pittsburgh, Pa. tor 
lithograph, &c. 
All Fruit-can Tools, Ferracute W k's,Britigton,N. J. 

For Solid Emery Wheels and Machinery, Bend to 
the Un!on Stone Co., Boston. Mass .• for Circular. 

Hydraulio Presses and Jacks, new and Becond 
band. Lathes and Machinery tor Polishing and Bu1I1ng 

Is. 1Il. LyOn. 470 Grand Street New York. 
Small Gray iron castings made to order. Hotch

kiss & Ball, Foundrymen, West Meriden, Conn. 
Barry CRflPing Machine for Canning Establish

ments. 1'. R. Bailey & V...tl, Lockport, N. Y. 
The "Scientiftc Amencan" Office, New York, Is 

Iltted with the Mlnlabure Electric Telegraph. By touching 
little buttons on the desks of the managers, signals are sent 
to persons In the various departments ot the establish
ment. Cheap and ellectlve. Splendid tor shops, omces, 
dweHlngs. Works tor any distance. Prlce,G, with good 
Battery. F. C. Beach & Co., U6 Canal St .. New York, 
Makers. Send tor free 1l1UBtrateQ Catalogue. 

J titutifit �tutritau. 

L. K. Y. will find directions for lacquering 
brass on p. 283, voL 3L The Minotti battery is de
SCribed on p. 26, voL 32.-H. M. will find a full de
scription of artesian well boring tools on p. 54,vol. 
33.-A. F. H. will find a recipe for aquarium ce
ment on,p.202, vol. 28.-W. R. will find a recipe for 
paste for labels on tin boxes on p. 253, voL 30.-J. 
W. C. P. will find directions for casehardening iron 
on p. 202, vol. 31.-J. B. will find a description of 
paper boats on p. 163, vol. 27.-C. B. H. can calcu
late the power of his engine by the rules given on 
p. 33, vol. 33.-L. M. S. will find directions for ma
king an !eolian harp on p. 330, vol. 26.-D. O. will 
find a recipe for filling for walnut wood on p. 315, 
vol. 30.-P. V. J. will find a recipe for cement for 
gas bags on p. 395, vol. 32.-W. B. will find direc
tions for making Pharoah's serpents on p. 315, vol. 
32.-R. R. W. will find a full description of the Car
re ioo machine on p. 82, vol. 33. Salicylic acid is 
described on p. 96, vol. 33.-E. R. & W. will find a 
recipe for copying ink on p. 123, vol. 32.-L. K. L. 
will find a description of blue lacquer on p. 75,vol. 
22.-W. B. H. can destroy ants by sprinkling salt 
plentifully over their holes.-P. C. H.  will find a 
recipe for indelible ink on p 112, vol. 27.-A. C. H. 
wUl find that the 1)on�uction of a windmill is 
fully described on p. 241, vol. 32. There is no gov
ernment foolish enough to offer a premium for a 
perpetual motion.-A. O. will find formulas for 
engine fiy wheels on p. 251, vol. il2.-H. E. H. will 
find directions for expelling rats on p. 66, vol. 32. 

(1) C. M. asks: Why does the sun shine in 
atthe north door in latitude of a house 40° N. in 
the summer? It seems to indicate that the sun is 
further north than 40°, though the sun never 
comes further north of theequatorthan a bout23·5°. 
A. Were the earth so poised in space that the sun' 
were vertiCal at the equator throughout the year, 
it would, of course, rise exactly in the east, and 
set exactly in the west throughout the year, for 
this is what the sun does do on March 21 and Sep
tember 23, when it shines vertlcally at the equa
tor. As the earth's inclination from a perpendi
cular to the plane of its orbit is the same through
out the year, thns causing unequal day and night, 
alternately north and south of the equator, when 
the sun shines vertically at the equator it shines 
obliquely, more or less, according to the latitude 
toward either pole: and the moment that it devi
ates from a perpendicular at the equator, it must 
shine beyond the north pole, as in our summer, or 
beyond the south pole, as in our winter. When 
the sun's declination is 23°.28' north of the equator, 
as at the summer solstice, it, of course, rises 23" 
28' north of an east direction, and then will shine 
in at a north door for a portion of the morning 
and evening, until, in its oblique course through 
the heavens, it reaches those points where it will 
be south of an east course in the morning, and 
south of a west course in the evening. At the 
north pole, at the summer solstice, and for 23° 28' 
this side of the pole, the sun will shine directly 
into a north door at midnight; and at the exact 
pole it will, at that hour, occupy a position in the 
sky 23° 28' above the horizon. 

(2) A. E. P. asks: Will a three horse 
engine give power enough to run a small planing 
machine to plane boards about one foot wide? 
A. It may not run the machine at full speed, but 
it will probably answer quite well. 

(S) G. B. says: The pump on our boiler 
suddenly stopped working, without any apparent 
cause. It cannot be made to force water into the 
boiler in any amount, though it will pump when 
there is no pressure. The water is merely forced 
both ways between the cistern and pump valves. 
The packing around the plunger is perfectlytigbt. 
The valves have been refitted and well ground into 
their seats. Every part is in as good repair as a 
machinist experienced in maklng engines and 
pumps can make it. Where can be the defect? 
A. As you state the case, it is indeed a mystery. 
But if the pump continues running when turned 
on to the boiler with the cylinder full of water. 
and still does not deliver any water, it is reasona
ble to suppose that there is a leak. You can try 
the experiment, and settle the matter conclu
sively. 

(4) J. P. asks: Can I draw water through a 
}2 inch lead pipe, out of a well, over a hill, to my 
house, the distance being about one hundred rods, 
and the rise from bottom of well to top of the hill 
25 feet, and the fall from the top of hill to the 
house about 35 feet? A. Yes, if you make provi
sion for drawing off the air that will collect at the 
highest part of the pipe. You must also be very 
particular to lay the pipe without kinks and bends, 
and with easy curves, whenever it is necessary to 
curve it at all. 

(5) T. C. H. asks: I have had an argument 
as to the value of a glass gage on a boiler. My 
friend claims that a gage glass is more liable 'to 
get stopped up than gage cocks, and therefore is 
useless and not reliable. He also claims that the 
glass is not of any value in detecting the foaming 
of a boiler, and that the only way to tell if a boil
er foams is by carrying water over into the cylin
der. I claim that the glass is the best. A man in 
charge of a boiler is not supposed to rely on the 
look of the water in the glass to determine the 
water line in boiler, unless he is sure that the 
openings of the tube are free from stoppage. It 
is as easy to try your glass as your gage cocks. I 
say also that, if the piston has a large clearance, it 
might carry a great amount of water in the cylin
der without its being detected. Which is right? 
A. A glass gage is a very nseful appendage to a 
boiler, and it is as easy to teli whether it is In 
working order as to determine the same for a gage 
cock. For several reasons, if it is necessary to 
make a choice between a glass gage and gage 
cocks in determining the fittings of a boiler, it is 

generally better to take the latter. When a boiler 
foama, it is frequently indicated in the glass gage, 
though the gage cocks give a more certain test. 
Glass gages are frequently fitted up in such a 
manner that foaming can readily be detected. A 
boiler containing clean fresh water may foam, if 
badly proportioned, or if the fire is violently 
forced. 

(6) G. W. H. asks: Will it increase or de
crease the power of an engine to raise numerous 
pyramids on the face of the piston head, so as to 
increase its surface ? A. There would be no 
change as far as the effective area of the piston is 
concerned. 

(7) J. A. B. asks: Do you know of a seed 
called bird pepper? If so, can you tell me any 
other name by which it is known? A. Weare un
acquainted with it under that name. It may be 
capsicum annuum or piper ni{1l'Um. 

(8 )  B. T. asks: What are the names of 
the explosive agents that explode at a very low 
temperature, and what are the degrees of heat, 
respectively, at which they explode? A. There 
are many compounds known to chemists which 
explode with violence at temperatures below that 
of boilingwater; but owing to their properties of 
undergoing spontaneous decomposition, as well as 
instantaneous explosion from the slightest canse, 
such as friction or contact with metals, etc., they are 
exceedingly dangerous to handle. Gun cotton 
might answer your purpose, but as regards the 
temperature at which it ignites, statements differ; 
it has been in some instances dried at a tempera
ture of 90° to 100° without any dangerous come
quences, while it has been found to ignite at 43°. 
In one instance a small magazine of gnncotton 
situated in the Bois de Vincennes, Paris, was ex
ploded by the sun's rays. 

(9) A. L. K. S!l.Ys: The water in my cistern 
smells as though it were putrid. How can I ren
der it pure and odorless? A. Place several bushels 
of animal charcoal in the bottom of the well. 

(10) J. N. says: For the past six months 
my hair has been continually falling off. How 
can T remedy it? A. Try the following: Iodine 
(crushed small) � drachm, olive oil (lukewarm) 
l4 pint; agitate them together in a small phial un
til solution is complete. It may be scented with a 
little essential oil of almonds or lemons; but it 
is better without it. Most af the other oils cause 
the gradual decomposition of the hair. It has 
been very highly recommended as a hair oil for 
daily use, in partial loss of hair and baldness, also 
to rub indurated glands, etc., with. 

(11) O. W. B. asks: What can I put in with 
common glue to make it dry q.lickly and become 
hard? A. Try a little sulphate of lime (plaster of 
Paris). 

(12) W. H. W. asks: Is it possible to de
colorize a solution of copper and ammonia and 
still retain the copper in solution? A. Salts of 
copper, except in very dilute solutions, always re
veal their presence by their characteristic blue or 
bluish green color; and in the presence of an ex
cess of ammonia, the color, even in extremely di
lute solutions, is of a strong, deep blue. In the 
presence of ammonia, therefore, the solution of 
the salts of copper cannot be rendered colorless. 

(1S) C. W. asks: By what process is crude 
coal tar refined and made into a paint ? It is used 
extensively for roofing purposes. A. The tar is 
placed in large low iron stills, and heated to about 
176" to 212" Fah. for the purpose of distilling off 
the lighter hydrocarwns along with the ammoni
acal water the tar may contain. After about 36 
hours, the residue, consisting of the refined coal 
tar, or coal tar asphalt as it is sometimes called, is 
drawn off by means of a tap in the lower part of 
the still. 

t14) W. V. W. asks: What is the philoso
phy of death by sunstroke? A. Coup de 8olei� or 
sunstroke isthus mentioned by Tanner: "Cames: 
In its perfect form, it is met with only in the trop
ics. It has been noticed that those attacked have 
often been affected for a few days previously with 
suppression of perspiration. The nights havebeen 
sleepless, while attacks of vertigo and a sense of 
weariness have been complained of. Such men, 
too,may have been irregnlar in theirhabits; while 
perhaps they have also been indulging freely in al
coholic drinks, and prowling about under expo
sure to an almost vertical sun for two OJ: three 
days previous to the seizure. Symptoms: These 
are generally faintness, thirst, great heat, and dry
ness of the skin, with prostration. As the disease 
advances, the heart's action becomes violent, the 
man can scarcely be roused, the face gets pallid 
and perhaps an attack of vomiting ushers in the 
stage of coma. The atfection sometimes comes 
on very insidlously. A man will be seen to be 
listless and stupid; but he makes no complaint 
beyond saying that his head feels a little �ueer. 
Yetin twelve hours he may be dead. Dr. More
head agrees with those observers who refer the 
phenomena of sunstrOke to depressed function of 
the cerebro-spinal and sympathetic nervous sys
tems. The three most urgent things to be per
formed in treatment are: Cooling the body,remov
ing listlessness and oppreSSion, and increasing the 
respiratory action. 

(15 )  T. G. says: The inside of a store was 
painted with guaranteed pure white lead and pure 
raw linseed oil. All the white and light colored 
paint has turned yellow, even as dark as yellow 
ocher. Why is this? A. The trouble is probably 
due to the presence of some salt of iron in. the 
materials. 

(16) J. R. asks: I. In making plaster fig
ures I use gelatinmolds,made of glue. In summer 
the gelatin melts and I cannot work. How can I 
prevent this? Will tannic acid be of anyuse? A. 
No. Melt the gelatin in a small quantity of water 
by heating it over a water bath until a thick paste 
is formed; add glycerin in the same quantity by 
weight as the (dry) gelatin. Then stir the mix-
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ture and allow the excess of water to evaporate. 
It may then be poured on a marble slab or in a 
mold,and allowed to harden. The above, we think, 
will answer your purpose. 2. How can I melt 
pure rubber and make it into molds? A. Pure 
rubber may be softened by steam or hot water; 
but if melted by application of heat, it suffers 
partIal decomposition, and does not gain in solidi
ty. Caoutchouc dissolves in naphtha by heat and 
agitation. This is accomplished over a water and 
sand bath, or by means of a steam jacket, in closed 
vessels. 

(17) J. M. H. says: Recently a frightful 
fiash of lightniugfell from the gathering clouds, 
striking a lightning rod, breaking it in two, and 
melting the metal, which ran down in drops. The 
housewa� somewhat damaged, pieces of the second 
fioor being torn out and scattered over the room. 
The rod was only about three feet in the ground. 
and I think it had not a sufficient connection with 
the ea.rth. Am I right? A. If the rod had been in 
proper connection with the ground, the currents 
Would doubtless have passed into the earth with
out damage to the building. See p. 386, vol. 32. 

(18) J. R. asks: 1. Under what conditions 
will common coal gas become a liquid? A. The 
requisites are a sufficiently low temperature and 
an adequate pressure. 2. What is the process of 
distilling coal oil or crude petroleum, and how are 
the lighter constituents collected? A. The crude 
oil is pumped into stills holding from 200 to 1,000 
gallons each, and submitted to a gradually increas
ing heat, the vapors being passed through a worm 
immersed in cold water. At first, there comes 
over a very light, mobile, and volatile liquid, ex
ceedingly infiammable. As the operation pro
ceeds, the product is tested from time to time; and 
when the specific gravity corresponds to about 90° 
Baume's hydrometer, the receiver is changed, and 
the operation of testing, but by a different stand
ard, is again repeated. The receivers are changed 
several times, or until, at a high temperature, par
affin and illuminating gas constitute the bulk of 
the products of the distillation. At the end of the 
operation there remains in the retort, as the heat 
has been greater or less, a thick tarry matter, or a 
porons coke. The products of the distillation are 
commonly classified as follows: Those products 
whose densities are below 90° Baume are termed 
gasolin; those between 70° and 80°, naphtha; from 
60° to 70°, benzine ; those between 40° and 60°, 
kerosene; and finally the heavier products, fit only 
for lubricating purposes, and paraffin. 

(19) C. T. V. says: Please publish direc
tions for welding iron rings without scaling. A. 
We know of no reliable compound for this pur
pose; but you might try the Belgian recipe. Ii is: 
Iron filings 1,000 parts, borax 500 p arts, resinous oil 
of any kind 50 parts, sal ammoniac 75 parts. Pul
verize complet.ely and mix ; heat the rings to a 
cherry red, powder the parts with the mixture,and 
join them together. 

(20) T. H. asks: 1. Of what lenses are the 
most improved opera or field glasses composed, 
and what is their arrangement? What power is 
attainable in those of moderate size? The com
mon telescope or spy glass is obtainable, of conve
nient size, to powers of 15 to 20 diameters, but it is 
inconvenient to nse, being difficult to hold steadi
ly without a rest, and it taxes the eyes more than 
a field glass. Is there any portable instrument 
having a power of 15 or 20 diameters? A. All 
opera and field glasses are constructed on the prin
ciple of the Galilean telescope, that is, with a con
vex object glass and a concave eyepiece. In the 
better class of instruments, all the glasses are 
achromatic. The object glasses are generally 
made with two lenses (crown and flint); and if the 
eyepieces are not achromatic, those are known as 
six-glass (three in each tube). Sometimes the ob
ject glasses and eyepieces are each triple achroma
tic, having three lenses in each, in which case the 
instruments are known as twelve-glass, and are 80 
marked. In the best opera and field glasses, the 
power rarely exceeds 6, and is seldom more than 5. 
For a power of 15 to 20 diameters, you can get no
thing that will be as good or as cheap as a tele
scope. 

(21) M. H. V. says: I have just made a ro 
frigerator, filled in on all sides with charcoal. 
There is a partition up and down through the cen
ter, with 4 holes 3 inches square through the parti
tion. We put in 20 to 30 Ibs. ice, and yet my 
butter, milk, etc., sours almost as though there 
were no ice in the refrigerator. There is a dis
charge pipt3 for waste water, 1 inch in diameter, 
running down from the ice box, which is of zinc. 
What is the trouble? A. We would suggest the 
removal, in part, of the partition. Also place in 
one corner a quantity of caustic lime, in such a po
sition that water from the melting ice will not 
reach it, and see that the box is closed as tightly as 
possible. 

(22) Bicycle.-You can probably buy good 
bicycles through carriage dealers at your place. 

(2S) M. E. J. asks: 1. Who was the first 
man who invented the self-rake on a reaper? A. 
The earliest instance of a self-acting rake on a 
reaper appears in an English patent granted to 
Mr. Gladstone in 1806. 2. Who Invented the first 
reaper? A. The first account of a machine to 
reap grain appears to be given by Pliny the Elder, 
who was born, it is thought, in A. D. 23. And the 
flrst p�tent for a reaping machine was granted in 
Englrufd to Joseph Boyce, July 4, 1799, and in the 
United States to Richard French and J. T. Haw
kins, May 17, 1803. 

(24) J. C. C. asks: 1. Are meta4 roofs supe
rior to lightning rods as a means of protection to 
dwellings? A. If the metal roof be connected 
with the ground properly, by means of several 
stout rods of copper or iron, which should also 
have connection with all the interior metal work 
of the building, this method will afford excellent 
protection to the property. 2. In what manner 
should metal roofs be constructed, of what lneta� 
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