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should consult a dentlst.-W. T. B. will find dlrec- I The steps are also doweled together with Iron 
tlons for maklnlf hard soap on pp. 331, 379, Yol. 31. dowels, which bind the whOle together. 
-W. O. G. will find directions for cleaning shells (10) B. F. T. says: Are principles estab· 
oU p.122, vol. 27.-S. N. C. w!ll find directions for IIshed which show the exact or geometric trlsec
browning gun barrels on p. U, vol. 32.-C. P. can tlon of any angle (except a right angle) to be Im
blue steel work by the process described on p. possible? A. The construction can be made for 
123, vol. 31.-W. M. will find directions for s!lve�- any angle, but the strictly geometrical solution 
Ing mirrors on p. 267, vol. 3L-W. P. will find dl- Is said to be Impossible, because the construction rections for making a weather glass on p. 75, vol. cannot be made by the aid of straight lines and 
3O.-P. K. D. will find that the pretended plated circular arcs alone 

canvas filled with sawdust; this Is to make them 
lighter for use than boarding would be. 4. In a 
space 6 feet square and 8� feet high, how can 
you have" a cube of ice of 7 feet?" A. This was 
an error of the types; you will find It corrected 
In No. 41, p. 188, vol. 35. 

Agricultural Implements and Industrial Machln
eryfor Export and Domestic Use. R. H. AUen & Co .• N. Y .  

For Sale-One Corliss Engine, i n  good order; 
cylinder 20 in. dlam., 4B in. stroke. Apply to Kelly & 
Ludwig, 1./0 Filbert Street. Philadeiphia, Pa. 

Nicely drilled Index Pulleys, 5 In. dlam., 3 In. 
face. Lathe Gear Cutting and Work Holder Attach
ments very chea.p, to close out a. lot. W. P. Hopkins, 
Lawrence. Ms. 

Manufacturers of or Dealers in Tray and Bowl 
Turning Machinery t please send Descript1ve Circular 
and Price List to C. H. Leffler, Elmore Station, Elmore 
County, Ala. 

For Sale-State Rights of Patent Safety Horse 
Hopples; sells on sight. Address, tor terms, etc., J. F. 
Rlesgrat, care otBox 773, New York city. 

Hill's Champion Clothes Dryer has taken every 
First Jlremtum wherever exhibited. Arramted for yards 

and roofs. Great inducements to tIogent8. Champion 

Dryer Company, 513 Main Street, Worcester. Mass. 

Boller Punch Lathes, 9 ft. Planer. Brooks & 
Wlnebrener,261 North 3d St. ,  Philadelphia, Pa. 

700 Impt'd Chromos, cheap. Box 29, Plttsb'g,Pa. 
R. H. Norris & Co� Steam Gauges and Silk Spool 

Measuring Machines. Paterson, New J ersey. 

Fire Hose,Rubber Lined Linen and Cotton,finest 
quallty. I<:ureka FireHose Co . ,1313arclay St.,New York. 

Tool Chests filled with the very best tools are 
furnished by James T. Pratt & Co. , 1>3 Fulton St. , New 
York. CIrculars sent. 

Paper Pulley Cover to prevent Belts from slip
ping-Patent for Sale. Address J. de Vries, 114 Woos· 
ter St. ,  New York. 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole· 

Collars. Yocom & Son, Drinker St., below 147 North 
Second St., Philadelphia, Pa. 

At a Bargain-Centennial Exhibition Shafting. 
Four lines of 2X and 3 in., complete. 65ft, 105ft., 120 

ft .• and 170 ft. A. B. Cook & Co , I Erie, Pa" or D, 9, 72. 
�1achlnery Hall. 

Hyatt & Coo's Varnishes and Japans, as to price, 
color, purIty I and durahility, arechetloper hy comparison 
than any others extant. 2�6Grand s t.,N. Y. FactorY,New
ark, N. J. Send for circular and descriptive price list. 

For 13, 15, 16 & 18 in. Swing Engine Lathes, 
address Star Tool Co., Providence, R. 1. 

The Scientific American Supplementr-Any de
sired back number can be had tor 10 cents, at thIs oIllce, 
or almost any news store. 

Hand Fire Engines, Lift and Force Pumps for 
lire and all other purposes. Addres. Rumsey & Co., 
Seneca Falls. N. Y .. U. S. A. 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings Co .• now running; 8 years' con

stant lltie prove them stronger and more durable than 

wrought Iron. See adverttsement, page :a>�. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial, B.�. Send for pampblet and 
sample of work. B. C. Macb'y Co., Battle Creek, Micb. 

To stop leaks in boiler tubes, use Quinn's Pat
ent j<·errules. Address:;. M. Vo ,1>0. Newmarket,N .H . 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Bailey, Farrell & Co. , Pittsburgb, Pa. 

For Solid Wrought-iron Beams, ete., see adver
tIBement. Address Union Iron Mill. PlttsDurgb. Pa. 
for lithograph. &c. 

Shaw's accurate and U. S. Standard Mercury 
Gauges, Steam. Vacuum, Hydraul1c, and Test Gauges, 
&c.,915 Ridge Avenue. Pbiladelphla. Pa . 

Solid Emerv Vulcanlte Wheels-The Solid Orig
Inal Emery Wbeel-otber kinds ImItations and Inferior. 
Caution.-Our name Is stamped In full on all our best 
Standard Heltlng, Packing, and Hose. Buy tbat only. 
Tbe bestis tbe cbeapest. New York Belting and Pack
Ing Company, 37 and SB Park Row, New York. 

Models for Inventors. H. B. Morns, Ithaca,N.Y. 
)1. Shaw, Manufacturer of Insulated Wire for 

galvanic and telegrapbpurposes,&c.,:159 W .27tb St., N. Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegrapb and otber electrical macbines, bave removed 

to 5SO Water Street, New York. 

./:'at'd Gralnlng Stencils-J. J. Callow,Clevel'd, O. 
I,athe Dogs, Expanding Mandrels, Steel Clamps, 

&c., for Macblnlsts. Manufactured by C. W. LeCount, 
So. Norwalk, Ct. Send for reduced Price List. 

Driving Belts made to order, to accomplish work 
required. Send full particulars for price. to C. W. Amy, 
148 N ortb T b  Ird St., Pblladelphia, Pa. 

"Dead Stroke" Power Hammers-recently great
ly Improved, increasing cost over 10 per cent. Prices re
duced over 20 per cent. Hull & Belden Co., Danbury,Ct. 

Power & Foot Presses & all Frult-can Tools. Fer
racute Wks., Bridgeton, N. J .  & C. Z7, Mcby.Hall,Cent'l. 

Steel Castings, from one lb. to five thousand Ibs. 
Invaluable for strengtb and durab1lity. Circular. free. 
Pittsburgh Steel Casting Co., Plttsburgb. Pa . 

For best Presses, Dies, and Frui t Can Tools, Bliss 
& Wtlllams, cor. of Plymoutb and Jay, Brooklyn, N. Y. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sbeet metal. Fine Gray Iron Caatinra 
to order. Job work solicited. 

For Solld Emery Wheels and Machinery, send to 
tne Union Stone Co., Holton, MallJ., tor circular. 

Hydraulic Presses and Jacks, new and second 
nand. Latbes and Machinery for Pollsblng and BUJI1ng 
met�ls. E. Lyon, 470 Grand Street, New Yorl<. 

Diamond Tools-J. Dickinson, 64t Nassau St., N. Y. 
Shingle, Heading and Stave Machine. See ad

Vertl8ement of Trevor & Co. , Lockport, N. Y. 

diamond is an impositlon.-F. H. M. will find dir- . 

ectlons for softening Iron for electro-magnets on (11) L. C. asks: How can I secure dry walls 
p.123, vol. 31.-H. S. B. will find directions for in the basement of my house? The plastering 
making Babbitt metal on p. 36{, vol. 29.-C. A. H. does not dry. A. It is caused probably by the 
will find a recipe for a hair restorer on p.363, vol. plastering having been put upon the brick or 
3L-D. A. H. will find complete instruction in the stone wall without the intervention of furring. 
art of mechanical drawing in the SCIENTIFIC It is usual and necessary in such cases to phtster 
AMERICAN SUPPLEI4ENT.- E. R. Go's plan for upon lathing nailed to wooden strips placed vert!· 
striking the curve of a segment of circle, the cally upon the face of the wall at every 12 inch
chord and altitude being given, is very old.- es. This secures the plastering, both from any 
E. S., W.L.B.J.H., H. C. S., and others who ask us dampness that may come out of the brJCk or 
to recommend books on industrial and scientific stone wall, and (by preventing the brick from reo 
subjects, should address the booksellers who ad- duclng its temperature) from the condensation of 
vertlse in our columns, all of whom are trustwor- water out of the air of the room upon Its surface, 
thy firms, for catalogues. either of which Is suffielent to destroy it. We 

(1) A. W. says: 1. I have an achromatic ob- cannot suggest any remedy short of the replaster
ject glass of 30 Inches focus and 1� Incbes aper- ing upon lath as here described. 
ture. I wish to know what eyepiece to use. A. (12) C. F. S. asks: How large a boiler will 
You can use the one described on p. 315, vol. at, it require to run a 3�inch stroke boat engine? 
or the one described on p. 200, vol. 35. 2. What How large a wheel and how long a boat will be re
advantage has an eyepiece with four glasses over qulred? How fast would the boat go? A. It Is 
one with only three? A. An eyepiece with four impossible to answer this question definitely, as 
glasses can be better corrected. you do not state the diameter of cylinder. This 

(2) A. G. C. asks: 1. "' hat power is neces
sary to drive two circular saws (1 cross cut and 1 
rip) of12 Inches in diameter, In 2 inch pine lumps? 
A. About 4 or 5 horse power. 2. What size of 
boiler would be necessary to furnish steam for an 
engine 3x6 inches, running at 250 revolutions per 
minute, cutting olr at about % stroke. A. One 
with about 75 fE;et, superficial measure,of heating 
surface. -J. E. E� of Pa. 

(3) A. E.R. saY8: What would be the dimen
slon$ of an air pump to work from an eccentric 
to give 80 Ibs. pressure to the square Inch In the 
shortest time? A. If you have plenty of power 
to drive the pump, you can get 80 Ibs. pressure 
with a large pump as quickly as with a small one, 
if the action is direct. And In proportioning the 
size, you need only look to the total pressure 
which you wish to exert. 

(4) E. D. G. asks: 1. If a balloon has, 
when filled with gas, a lifting capacity of 100 Ibs., 
would it not have double that lifting capacity if 
twice the volume of gas could be compressed 
within Its sphere? A. It would have less. 2. A 
balloon will ascend until It reaches equilibrium, 
or, In other words, until It reaches an elevation 
at which the gas and atmosphere are of the same 
weight. If by a safe process the gas could be 
heated, would not the balloon attain a greater 
elevation ? A. Yes, If the balloon could expand' 

(5) O. J. B. says: Please give me a method 
of producing the logarithmic spiral, and also 
state its use in mechanics. A .. Draw a Circle, di
vide its circumference Into any number of equal 
parts, and draw radII from these points to the 
center of the circle. Then divide one of the ra
dii into the same number of parts. increasing the 
length of the successive divisions, from the cen
ter, in geometrical progreS8lon. Transfer the 
points so determined to the successive radII, thus 
determining points of the spiral. 

(6) R. M. B. says: Can a ladle or suitable 
vessel be made for melting 2 lbs. of Iron In a 
common blacksmith's forge? If so, of what and 
how shall It be made? A. There are small plum
bago crucibles made for this purpose. Metal 
ladles would nut serve your purpose. 

(7) J.N.W. asks: 1. Who first applied steam 
power to the propulsion of boats, and is the in
ventor of steam navigation? A. The Marquis de 

Joulrroy, of France, used a steam engine in a ves
sel some years before Fulton. 2. Who first ap
plied steam power to a locomotive on an experi
mental track, and Is entitled to the credit of the 
Invention of railroading? A. It Is generally sup
posed that the first locomotive was built by Cug
not, In France, in 1769. 3. Who made the first 
rlDed cannon? A.Ruled cannon were first brought 
Into use In 1857. Doubtless many had been in· 
vented, and numerous experiments had been 
made, before that time. We cannot, however, 
state definitely who was the first Inventor. Possi
bly some of our readers can answer the question. 
4. Was not the Merrimac the llrst Ironclad ves
sel ever used or Invented? A. Ironclads were 
used by the French In the Russian war. In this 
country Captain Eads constructed several, which 
were In use before the Merrimac appeared. 

(8) H. S. G. says: Suppose I sour a piece of 
cloth with 1 lb. sulphuric acId to 40 gallons water 
for the space of 3 minutes: If I use 80 gallons of 
water with 21bs. sulphuric acid, would the cloth 
absorb any more of the acid In the same time? 
A. If we understand you, no. 

(9) J. T. P. says: I visitell the Girard Col
lege, Philadelphia. An attendant told me that 
the spiral stone steps:were almost self-supporting, 
or brace themselves about the same as an arch of 
a bridge. I have spoken about them to a num
ber of friends; they say that the steps run in the 
wall about 3 feet, while the attendant said that 
they rested In the wall only about 2 or 3 inches? 
Was he right? A. The steps are supported es
sentially on the prinCiple of the arch. They have, 

answer applies to several other queries. 
(13) H. & B. say: In our cooling room, 

temperature Is {Z0; when the door is open, It will 
rise to 50° and fall again. We complain of wet 
walls, dripping of ceiling, cold damp all', and 
melting of Ice. How can we obtain a cold dry 
air? A. The dampness arises from the preclplta
t10n of water from the air in COOling, and thpre 
may be some leakage from the Ice melting above. 
A more free circulation of air would reduce the 
dampness, but at the same time Increase the tem
perature. The Ice would keep better In a com
pact body; but we must allow that the air can be 
cooled only by a sacrifice of the ice. A good cool
ing room Is made under the mass of ice and with 
an air passage around the sides ; in this case the 
doorsarenot OppOSite one another, but open upon 
the passage at dllrerent points. When the Ice Is 
used also forother purposes, 12 feet cube is a good 
size for the body of ice. In this case It will keep 
for two years. 

(14) W. T. says: The length of a pendu
lum which vibrates once an hour Is very nearly 
the diameter of the earth. Does a similar rela
tion exist on other planets? A. No. 

(15) G. W. B. says: We wish to build a 
house 30 x at feet, of 3 stories, 26 feet high In all. 
How shall we construct hollow walls so as to make 
them damp-proof, and what thickne' s shall we 
make the walls? A. Make the wall U inches 
thick, that Is to say, the inside wall upon which 
the door joists rest 8 inches thick, the outside 
wall 4. inches thick, and the vacant space between 
them 2 Inches wide. These two divisions of the 
wall should be tied together with anchors made of 
hoop Iron or other light iron, or with cross ties of 
the brick Itself, at about ever y 4  feet In hlght of 
the wall, and say 5 feet apart, set In rows and al· 
ternating one above the other. 

(16) W. E. S. asks: Can I construct a 
horseshoe or U-shaped electro-magnet, by tem· 
perlng so that It will keep Its magnetism after 
the circuit has been broken for abouta half or a 
minute, more or less, as desired? A. If you make 
your magnet so that It will retain magnetism for 
half a minute after the circuit is broken, It 
will retain the magnetism permanently. There Is 
no halfway work about it. It either holds Its 
magnetism permanently, or gives it up Immedi
ately the circuit is broken. 

(17) E. P. S. asks: How can I make a cheap 
telescope, which will show the rings of Saturn? 
A. Take a plano-convex lens of 1� Inches aper' 
ture and about 5 feet focus: place the fiat side 
against the end of a tube a little less than 5 feet 
In length, Into which slides another tube. To the 
end of the small tube fasten the eyepiece, which 
m ay be either a double convex or double con
cave lens of about 1 Inch focns. The double 
convex lens gives the largest field, with the Image 
inverted ; the other shows the object erect and 
gives better definition. 

(18) W. G. W. �ays: 1. A body weighs 
more at the poles than at the equator. Is any part 
of the Increase In weight due to its being nearer 
the center of the earth? A. Yes. 2. I think that 
a person starting at the north pole, and going In 
any direction, must go south. Is this so? A. If 
It were a true pole, and his course were limited 
to the surface, we think your proposition would 
hold. 

G. D. '1'. will find a recipe for waterproof In addition, a dlt'ect support upon the front edge 
glue on p. 43, vol. 32.-A. C. G. should use Indian and on one end of each step; a slngle step cannot 
Ink for architectural drawlngs.-C. A. W. can fall without turning over backwards, but this Is 
French polish beechwood. See p. 11, vol. 32. To prevented by the weight of the wall upon one 
mend a rubber band, put a piece in with the ce- end of it. A very little compressive straln,there' 
ment described on p. 200, vol. 30.-F. S. will find fore, upon the arch joints, which are at right 
directions for making baking powder on p. 123, angles to the under side or s01llt, Is sufficient to 
vol 3L-F. E. H. will find directions for transfer- hold it firmly. See Nicholson's" New Director," 

ring engravings to glass on p. 298, vol. 31.-G. S • . edition of 18M, plate XIV, for a similar stairs. 

(19) H. H. M. says: 1. I wish to ask some 
questions aE· to the Ice house described on p. 251, 
vol. 31. "Provide a good drain in your icehouse to 
carry olr the water." If I build my icehouse on 
level clay ground,will a dry well sulllce for drain
age, and If so, how large and deep should It be? 
A. Yes, If located outside of the building. Make 
it 6 feet In diameter and 6 feet deep, conical, with 
base at bottom. Provide an opening at top, cov
ered with a stone, so that you can empty It when 
necessary. 2. " Put a high-pitched roof over 
the ceiling." Are the ceiling and roof to extend 
over the exterior wall, and Is the roof to join said 
wall so as to exclude the air from the space be
tween the Interior and exterior walls? A. Yes; 
the roof Is to cover every part of the building, 
and should project well over the eaves. 3. "Make 
doors lined with canvas." Do you mean that 
canvas Is to be substituted for boards on inside 
and outside of doors, and why? A. The doors are 
to be made as thick as the walls in which they are 
placed by being padded out upon the inside with 
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(20) H. D. T. says: A friend of mine, in at· 
tempting to alight from a moving train, stumbled, 
fell, and received some bruises about the face; 
the latter healed up, but left dark spots caused 
by coal dust. He was advised to blister, and did 
so, keeping the blisters open for a week. All 
this did not Improve the appearance perceptibly. 
Can anything further be done In this case? A. 
Probably nothing short of a surgical operation 
will remove the spots. 

(21) J. O'B. asks: How can I keep oroide of 
gold from being discolored? A. The so-callpd 
orolde gold is a variety of brass. If kcpt well 
lacquered, it will not discolor. 

(22) O. H. asks: If a piece of Babbitt metal, 
welghlng25 or 30 Ibs. and containing antimony, be 
placed In a well, would it hurt the water for 
housc usc and drinking purposes? A. Under 
certain circumstances, It would prove Injurious. 

(23) F. W. W. asks: Why , when alcohol 
and aqua ammonia are mixed In about equal parts, 
does the liquid turn a light red? A. If the re
agents are pure, this change does not occur. 

(24) M. V. W. aRks: How can I clear sirup 
of sorghum and molasses? A. The sirup is neu
tralized with a little lime water and filtered while 
hot through bone black, which clarJH.es it per
fectly. 

(25) W. C. B. asks: How can I remove ver
digris from apple butter? A. You cannot remove 
It without injury to the butter. 

(26) W. asks: How is benzine, such as is 
sold for cleaning clothes, prepared? A. It Is one 
of the direct products of the distillation of petro' 
leum (specific gravity 60° to 70° B.) It Is an In· 
termedlate between naphtha and kerosene. 

(27) O. J. C. says: A ese of poiAoning by 
Paris green happened a few days ago, and there 
Is some controversy among the physicians as reo 
gards the proper antidotes which should have 
been applied. A.Give recently precipitated moist 
ferric hydrate, best administered In the form of 
a solution of perchloride of iron with magnesia. 
Emetics should also be given, and the stomach 
pump applied. Carbonate of soda Is sometimes 
made to replace the magnesia wholly or in part. 
2. What is Paris green made of? What are its 
proportionate Ingredients? A. Paris green 
(Schwelnfurt green) Is the aceto-arsenite of cop· 

(C.H.O), t . per: Vu f o.+a(CuO, As.O.). In 100 parts 
oxide of copper=31'29; arsenious acld=58'65: 
acetic acid=10·06. 3. In what respect does Paris 
green dllrer from Scheele'S green ? A. Scheele'S 
green Is the arsenite of copper, CuO,As.O •• 

(28) W. H. asks: At what speed ought I to 
run my water wheel, which Is an overshot of 18 
feet diameterand 5 feet face, economy of water 
being the desired object? A. At between 6 and 1 
revolutions per minute. 

(29) E. L. G. asks: 1. Can copper be nickel 
plated? A. Yes. 2. How can I plate a rim about 
the size of a pall hoop? A. Use nickel salts and 
Insert the rim to be plated In the bath and pro
ceed as In plating with other metals. 

(30) J .  B. asks: 1. Will electricity, passing 
through a magnet, change its poles? A. It can 
be made to do so. 2. Take 100 magnetic needles, 
fasten each to a piece of small wire, say 2 feet 
long, and these with the magnets attached to a 
single wire 5 feet long; now will a strong current 
of electricity, passing through this wire, change 
the poles of all these magnets? A. No. 

31) J. C. W. says: We have had a di�cus' 
slon on the merits and demerits of upright and 
horizontal engines and boilers. Is there much 
dllrerence as to the durabUity and efficiency of 
either when the same care Is taken of them? 
A. Not much, but It Is a little In favor of the hor
izontal engine. 2. What kind, upright or hori
zontal, would you advise for six horse power? A .  
A horizontal one. 

(32) H. A. P. asks: Are cast iron turnings 
as good for a ground connection for a lightning 
rod as wrought or scrap Iron ? A. Yes. You can
not err by having too much surface exposed to 
the wet ground; and the more Iron turnings you 
use, the better. 

(33) E. M. asks: 1. What size IlDd how 
much of silk-covered wire do I need to makc an 
electro-magnet capable of lifting a weight of 1 
oz.? The cores are � Inch in diameter and % 
Inch long. A. Cover your core with No. 20 cot
ton-covered copper wire to the thickness of 
� of an Inch. 2. What kind of a battery, and how 
large, must It be? A.Use two cells of Lockwood's 
battery. 

(M) E. S. asks: Can you give me a formula 
for reducing the area of a pipe In feet to Its di
ameter In inches and decimals of Inches: that is 
to say, if the area of the pipe Is 0'063 feet, then 
what is its diameter in Inches? A. Divide the 
area in �quare feet by 0'7854, extract the square 
root of the quotient, and multiply the result 
by 12. 

(35) C. asks: What pressure per square 
inch will first class steel pipes stand, % Inch out
side diameter, � Inch thick, making % Inch In
side diameter? A. The bursting strain per square 
Inch would be about two fifths of the tensile 
strength of the material. 

(36) A. D. S. ask8: If the ancients believed 
that the world was fiat, why Is Atlas always re
presented as carrying a globular world? A. Ac
cording to some legends, A tlas was a great philo-
sopher who was the first to teach that heaven was 
In the form of a globe. 
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