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A first-class Mechanic, thoroughly acquainted with 
Steel Plowshare work in all its branches. can secure a 
good situation by addressing, with references. South 
Bend Iron Works, South llend, Ind. 

brought, an unwilling captive. In appearance, the dog, any more than a degree on an ellipse is measured from 
at maturity, generally averages 2Il inches from the tip of its center of gravity. It is measured from the center of 
his sharply pointed snout to his tail, which is quite bushy, a cIrcle of which the curve between the points measured 
and in general curls up over his back. He stands about is a part; therefore a degree at the equator is measured 
12 or 15 inches high. His head much resembles the fox in on a circle of shorter radius than at the pole. The 
shape; the ears are small, and the entire body is thickly 1 length of the degree being proportional to the radius of 
covered with beautifully white, stiff hair, that stands, the circle on which it is measured, it will be longest at 
more or less straight out from the body. This hair is the pole. 

(9) T. H. L. asks: 1. Why is it that some 

Glass Monuments, patented Sept. 7, 187'5. The whole 
Patent or State rights for sale. For description and 
termR, address the inventor, A. Pfeiffer, 13 Ave. A., N.Y. 

very long-in some cases as mnch as three inches-es
pecially around the head, throat, and fianks, and gives 
the dog the appearance of having a much larger body people, who seem to be quite strong in other respects, 
than is really the case. I find it so difficult to climb hills, while others, whose 

, . I physical development seems to be no better, walk up (2) C. S. V. says: A frIend argues that a, themwithout any apparent difficulty? A.'rhe onlY assign
cow can at will hold up her milk, that she can purposely! able cause is an existing difference in the physical pow
hold it to go dry. Can this be true? A. The secretion ers-strength of muscle and lung capacity-in compari
of milk by the cow is wholly involuntary. But it is SOIl with the total weight. The difference between 
within her power to prevent the flow of milk from the many people in this respect is often a radical one. 2. 
udder under ordinary circumstances. It is best that the What is the best means that may be used to overcome 
animal be relieved of her milk whenever the udder be- the difficnlty? A. Physical cultnre in general is the 
comes fully distended. only thing to be observed. Work in the open air and 

Stone-Dres£ing Hammer.-Patent (dated January 2, 
1877) for sale. Alex. McDonald, Mount Auburn, Cam
bridge, Mass. 

Patent for sal e.-Entire interest in Self-Measuring 
Fluid Tank. The j>:l.tentee must sell for cash. Box H3, 
Geddes., N. Y. 

Removal.--Fitch & Meserole, ManufacturerR of Elec
trical Apparatu8, and Bradley's Patcnt Naked Wire He
lices. have removed to 40Cortlandt St .• N. Y. Experi
mental work. 

(3) E. T. V. asks: What is the law as to partake in moderation of nutritive food. 

The Eclipse Engine. Sec Scientific American, Feb. 17, 
1877. Highest Centennial Award. C. Sperry, Agent, 
yVestbrook, Conn. 

New Lathe Attachments, such as Gear Cutting, Tap 
and Spline Slotting. W. P. Hopkins, Lawrence, Mass. 

Wanted-Latest Improved Bobbin-Turning Machin
ery. Address with description. H. L . .Ashmead, 12.�8 N. 
3d St., Philadelphia, Pa. 

Silk, Cotton, and Flax Strength Testers, from 1 lb. to 
1201bs. Manufactured by NorriS, Steam Gauge Maker, 
Paterson, N. J. 

the examination of druggists' clerks in New York city? 
A. All pharmacists must present satisfactory credentials 
or certificates of competency and qualifications to the 
Board of Pharmacy, when, on payment of " fee of two 
dollars, and eurolling their names and places of busi
ness upon the register, they are entitled to a certificate 
from the Board. In order to register, the person must 
be a graduate in pharmacy, a licentiate in pharmacy, or a 
graduate having a diploma from some legally consti
tuted medical college or society. Graduates, in the mean
ing of the law, are those persons who have had at least 
four years' experience in stores where prescriptions of 
medical practitioners have been compounded, and who 

(10) J. O. M. asks: How is the copper plat
ing deposited on iron? A. It is usually applied by dip
ping the chemically clcaned iron in a hot bath of solu
tion of sulphate of copper. 

(11) D. C. H. says: Some months ago there 
appeared in a journal of materia medica an article de
seribing a new kind of pottery which was said to stand 
wonderful fire tests. Can such an article be used in re-
storing sulphuric acid after the oil refiners have used it? 
A. There is no ware of this kind that we know of that 
would prove of much service for your purpose. See p. 

2G8 (No. 17), vol. 1, of SCIENTIFIC AMERICA.N SUPPLE-
Engines, y,; to 5 H. P .  Gen. F .  Shedd, Waltham, Mass. 
Cas lighting by Electricity, applied to public and pri

vate buildings. For the best system, address A. L. Bo
gart, 702 Broadway, N. Y. 

have a diploma from any college of pharmacy withiu the MENT. 
United States, or from some authorized foreign institu- (12) W. E. 13. says, in reply to W. H. B.'s 
tion or Examining Board. Licentiates are those who query as to bisecting a triangle b y a  line passing through 
have had at least four years' experience in stores, etc., a given point: 

Power &Foot Presses, Ferracute Co., Bridgeton, N. J. and who shall have passed an examination before the 13 Tih e following 
Superior Lace Leather, all sizes, cheap. Hooks and Examining Board or Board of Pharmacy. Applicants solution is from 

Couplings for fiat and round Belts. Send for catalogue. for examination must pay a fee of five dollars to the G i l l  e s p i e's 
C. W. Arny, US North 3d St., Philadelphia, Pa. Board, and pass examination before receiving a certifi- , "Land Survey-

For Best Presses, Dies, and Fruit Can Tools, Bliss & cate. Persons failing to comply with the law arc sub-
/" :U: ing." Let A B C  

Williams, cor. of Plymouth and Jay St8. , Brooklyn, N.Y ject to a heavy fine. 
/' p _____ ]) be the given tri-

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send (4) H. W. S. says: We use wood baskets 
/' 

. ,  angle, and P be 
for prices. Bailey, Farrell & Co., Pittsburgh, Pa. for throwing charcoal on forge fires, and they are thus ' \/ the given point. 

Hydraulic Presses and Jacks, new and second hand. exposed to the fire, and are charred and burned. What /' // ... From P draw P 
Lathes and Machinery for Polishing and Buffing metals. cheap preparation can we use as a coating to protect aL:-- ]{:J!' • D parallel to 
E.Lyon &Co.,i70GrandSt.,N.Y. them? A. Use a strong solution of tungstate of soda in A .L  �", /& 17 A C and PE par-

Solid Emery Vulcanite Wheels-The Solid Original hot water, or one of water glass. The tungstate costs "-:�:Yk allel to B C. Bi-
Emery Wheel- other kinds imitations and inferior. about 25 cents per lb. The fireproof asbestos paint is, sect A C in F. 
Caution.-Our name is stamped in full on all our best we believe, a waterglass mixture of the asbestos powder. and join F D. From B draw B G parallel to FD, and 
Standard Belting, Packing, and Hose. Buy that only. See our advertising columns. ' bisect G C in H. On H E describe a semicircle. On it 
'rhe best is the cheapest. New York Belting and Pack-

") T "",, , I 1 I '  '11 . I set offEK=E C .  Join K H and set o ff H  L=KH. 
ing Company, 37 and 38 Park Row, N. Y. (0 . "'J.ce. as I:S: '. s It POSSI ) e to mIX' Then L M, drawn from L through P, will be the re-

Steel Castings from one lb. to five thousand Ibs. In- benzine and water? A. No. 2. Is it possible to mix lin- quired line bisecting the triangle. 
valuable for strength and durabillty. Circulars free. seed oil and water? A. No; but the oil may be saponi-
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. fied by heating with an alkali, and the soap so formed (13) A. C. says, in reply to C. A. C., in 

For Solid Wrought iron Beams, etc., see advertise- dissolved in water. 3. Is there anything that will dis- regard to circumferential velocity of disk to cut cold 

ment. Address Union Iron Mills, Pittsburgh. Pa, for solve glue without heat or water? A. Try strong acetic iron: We find the best speed to be that which gives a 
lithograph, etc. acid. 4. Is there anything that, if put on rosin, will de- circumferential velocity of about 24,000 feet per minute, 

Help for the weak, nervous, and debilitated. Chronic stroy it? A roof that is newly tinned has streaks of using a steel disk 42 inches in diameter, and from )4 
and painful diseases cured without medicine. Pulver- rosin on the j oints, and I want to get it off without dam- inch to ,' .. inch in thickness. 
macher'S Electric Belts are the desideratum. Book, with aging. the paint: !'. �e do not .know of anythin� of i (14) W. A.1\'1. asks: What is boro-silicate 
full particulars, mailed free. Address Pulvermacher the kmd. R08lJl]8 qmte. soluble]� turpentme, benzll�e, I' of soda? A. It is a glass or enamel made with borax 
Galvanic Co., �92 Vine st., Uincinnati, Ohio. naphtha, etc. 5. What ]s the qmckest dryer for d]s- (biborate of soda), soda and silicic acid (sand). 

Improved Pat. Friction Hoisting Engines of any temper color? A. See answer to C. D. �., p. 300, vol. 36. (15) E. W. asks: How can I make a cement power and style. J. S. Mundy, Newark, N. J. (6) C. H. W. asks: What IS there about 
Bookbinder's Stock Cutting Machine. Send for Cir- concentrated lye to cause an explosion? A short time 

cular. lrrank Thomas & Co., Home St., CinCinnati, O. since a lady near Crawfordsville, Ind., was making soap 
Tackle Blocks with our New All-Steel Roller Bnshed and was using concentrated lye; she had put a box of lye 

Sheaves. Same price as with brass. Penfield Block in a kettle, and when she thought it was boiled out, she 
Works, Lockport. N. Y. took it in her hands, and it exploded (there being a small 

The Zero Refrigerator was awarded a grand Cent en- quantity left in the can), injuring her hand very much. 
nial medal. Send for book. Lesley, 226 W. 2M St., N. Y. She has since taken lockjaw from the injury. A. We 

Silver Solder and small Tubing. John Holland, Cin- arc at a loss to explain this strange occurrence. You 
cinnati, Manufacturer of Gold Pens and Pencil Cases . evidently have not given us all the facts in the matter. 

Mill Stone Dre;;sing Diamonds. Simple, effective, and You should have stated what kind cf a box contained 
durable. J. Dickinson. 64 Nassau St., N. Y. the lye, and what else was in the boiler at the time. Or-

Patent Scroll and Band Saws. Best and cheapest in dinarily there is nothing in potash or soda lye that can 
directly cause an explosion such as you describe. use. Cordesman, Egan & Co., Cincinnati, O. 

Best Glass Oilers. Cody & Ruthven, Cincinnati, O. (7) C., in spcl1king of an article published 
in our issue of March 24 on "Light and the Distance8 
of the Stars," says: I question a problem that finds the 
distance of stars by the light which comes from them at 
a rate of 185,000 miles per second without knowing how 
long the Jight has been traveling. A. We reply by say
ing there are no such problems, the distances of but very 

J. B. will find directions for making an few of the stars have been or ever can be measured; 
",olian harp on p. 315, vol. 33.-J. M. McG., Jr., should these are measured by accurately observing their posi
read Paddlefast's articles in the SCIENTIFIC AMERICAN tion with regard to otherstars; and then, six months af
SUPPLEMENT.-S. B. W. should read our article on p. 33, ter, when the earth has made one half of a revolution 
vol. 33, on the horse power of an enginc.-C. S. S. can around the sun, or, in other words, has moved 185,000,000 
calculate the proportions of gear wheels by following I of mil?R to the rig�t or left of its

. 
former . position, ob

the directions on p. 107, vol. 34.-C. D. L. will find onp. servatlOns are agam taken. And]f there]s no apparent 
26, vol. 33, an excellent recipe for paint for outdoor change in the position, then we h ave no means of deter
work.-C. A. S. should vulcanize his iron castings. See mining their distance; but if there should be a slight 
p. 315, vol. 33. This also answers S. T. B.-A. S. C. change of position, the same as there i8 when a person 
will find direetions for fastening leather or rubber to moves his head while looking at objects at different dis
metal on p. 101, vol. 34.-H. W. S. will find directions tances from him, then, knowing the distance we have 
for making printers' rollers on p. 283, vol. 31.-C. S. M. moved and the amount of displacement produced, we 
will find directions for raising mushrooms on p. 1.29, may compute the relative distances of the objects. With 
vol. 34.-R. B. L. will find on p. 360, vol. 34, directions those which have no apparent displacement, their dis
for renovating clothing.-A. T. N. is informed that the tance is only a matter of reasoning: Take a group of 
galvanic action set up by putting zinc into an iron boiler stars like the Pleiades; if they are not at a very great 
is supposed to prevent the formation of scale.-J. W. G. distance from us, then they are quite near to each other; 
& Co. will find tables of the specific gravity of water in and as they have no motion to prevent, they would be 
Box's" Practical Treatise on Heat. "-B. B. will find drawn together by their mutual attraction. Therefore 
something on the passage of water through pipes on p. we reason that they are immense distances away from 
48, vol. 29.-1. P. I. will find directions for making wood us and from each other, and the apparently small mo· 
incombustible on p. 103, vol. 34.-J. J. will find a good tions which they have are velocities which we have no 
recipe for liquid blacking on p. 73, vol. 26. conception of. Butwhether it takes light thirty years 

(1) A. B. R. and many others: The Spitz 
or thirty thousand to reach us makes very little differ· 
ence, as the distance of either is incomprehensible. 
Some persons have asserted that the immensity of space 
must be filled with stars, or else the outside ones would 
be attracted toward the center, and thus fall together. 
But this is not so, for a group of stars may have an or
bital motion in which the centripetal and centrifugal 
forces are balanced, in which case it requires no outside 
attraction to keep them in position. 

dog is very closely related to the white or arctic wolf, 
and has much of the same habit and temperament. Dr. 
Hammond thinks that the Spitz is a cross between the 
Pomeranian hound and the arctic fox, and that it is 
probable that the saliva of the animal is nearly always 
poisonous in our climate, and particularly so when the 
dog is at all irritated or excited. It is safe to say that 
the Spitz dog has never been completely domesticated, 
no matter how many years have been spent in his edu- (8) S. B. G. asks: Why is it stated in text
cation. Nature has fitted him with a very warm and I books that 11 degree is longer at the pole than at the 
thick coat of fur, which allows him to be acclimated \. equator of the earth? A. It is because the length of 
only in the arctic regions, whence lle has evidently been the degree on the earthia not measured from its center, 

or wax, suitable for sealing glass bottles containing a 
liquid? A. Fused paraffin is often employed for the 
purpose, also sealing wax. Scaling wax may be made 
according to the following recipes: Fine red, No. 1: 
Shellac (bleached), 4 ozs., cautiously melted in a bright 
copper pan over a clean charcoal fire. When fused add 
1)4 ozs. Venice turpentine, and 3 ozs. vermilion. No.2: 
Shellac 3Ibs., Venice turpentine 19 ozs., finest cinnabar 

2 lbs.; mix, and fuse as before. No. 3.-Same as last, 
but usc half the amount of vermilion. Common red: 
Resin 4 Ibs., shellac 2 Ibs., Venice turpentine and red 
lead, each, 1� Ibs. Bottle wax, No. I.-Black resin 6:J4 

Ibs., beeswax 2 ozs., finely powdered ivory black lIb. 
No. 2.-As last, but substitute Venetian red or red lead 
for ivory black. Fine black, No . I.-Shellac 60 parts; 
very fine ivory black in impalpable powder, 30 parts, 
Venice turpentine 2 parts. NO.2: Resin 6 parts, shel
lac and Venice turpentine, each 2 parts. Soft red: 
Beeswax a parts, olive oil 5 parts, Venice turpentine 15 
parts, and reu lend to color. Green: As last, but substi
tute powdered verdigris for red lead. The addition of 
a little camphor makes the wax burn better. The 
bottles should be dry, and, if possible, warm. 

(16) J. S. B. I1nd others, who ask about 
postage stamp mucilage: The government mucilage, 
used for postage stamps and envelopes, is said to be 
made as follows: Gum dextrin 2 parts, acetic acid 1 
part, water 5 parts. Dissolve in a hot water bath, and 
add 1 part alcohol. 

(17) H. G. says: I am running a horizontal 
engine of 4 inch cylinder and 6 inch stroke, with an up
right tubular boiler, the outside measure of which is 30 
inches by 6 feet; and I experience considerable difficulty 
in keeping up steam, and am in doubt as to whether the 
trouble lies in the engine, which is a pretty old one and 
loses steam somewhat, or whether the boiler is too small. 
What is the nominal horse power of the'engine and of the 
boiler? A. You might setne the question definitely by 
measuring the water'evaporated by the boiler, and using 
a brake at the same time to determine the power exerted 
by the engine. Any guess we could give from the data 
sent would be of very little value. 

(18) R. G. G. asks: Will you please inform 
me how a compass is carried on an ironclad vessel, 
so that the iron will not have any effect on it? A. It is 
either put up so high as to be out of the influence oftho 
iron, or the effect is counteracted by magnets. 

(19).T. H. M. says: 1. I have a 11 horse power 
steam engine, and an upright boiler 22 inches high and 
16 inches in diameter. The boiler has twenty 1 % inch 
tubes. Cylinder is 3x4 inches, pipe from boiler to cylin
der is %, and exhaust pipe t inch. Engine when started 
frequently throws water up the exhaust pipe; and when 
at work it will often throw up a stream of water, which, 
unless shut off, puts out the fire. Sometimes it will rUR 
all day without throwing water. What are the cause 
and the remedy? A. You do not send sufficient particu-
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lars to enable us to form a decided opinion. From your 
statement, it seems problable that the circulation in the 
boiler is not very good, and that the water level is not 
maintained constant. If this is a correct view of the 
case, you may derive some advantage by introducing a 
dry pipe, snch as is used on locomotives. 2. The pump 
on the engine also troubles me occasionally, unless I 
loosen the cap of the first supply valve and let in a little 
air to start the suction, it will not pump. With a little 
air, it works all right, but causes a leak of water. A. 
It may be that the connections are too small for the 
speed at which it is run. 

(20) B. S. asks: What are the advantages 
of cars running on trucks with 4 or 6 wheels vis a vis to 
the cars of two axles, with 4 wheels only? A. Every 
one does not think that trucks are an advantage, as you 
doubtless know; but their advocates consider that larger 
cars can be used, that will run more steadily, and go 
around sharper curves. You will find a good discussion 
of the subject in the "Catechism of the Locomotive." 

(21) W. D. D. says: I have a tank which 
holds 800 barrels of water, and one 3 inch pipe from 
bottom of tank 300feet long, to fill a street sprinkling 
wagon tank. The water does not half filJ the 3 inch 
pipe. What is the cause? A. It is quite likely that the 
pipe has high poiuts ill which the air collects, and thus 
reduces the effective area. 

(22) G. W. B. asks: If a gallon bucket 
be placed 20 feet under water, the top of the bucket be
ing closed and a y,; inch pipe placed in t h e  top and 
reaching up through the water through which the air 
may pass out, the bottom of the bucket beiug open, how 
long will it take for the bucket to fill with water? How 
long will it take for each distance under water for a :J4 
inch pipe? A. The difference of time in the several 
cases would vary as the square roots of the depths. 
There would be no appreciable difference with the two 
pipes. 

(23) T. H. says: In your reply to W. L.'s 
query as to why a gun barrel scatters the shot, you said: 
Generally it is due to the fact that the barrel is not true 
or is foul, or to the shape of the breech. I have got a 
rifle and it is an easy matter to hit a nail head in a fence 

20 foet off with a bullet: but I cannot hit a cap book 
cover with 20 sllot, as they scatter from 4 to 5 feet from 
the mark? A. You are confounding two distinct ar
ticles. 

(24) E. H. says: A. claims that, when a 
steam fire engine goes to work from a cistern she is 
pumping water, and, when the same engine goes to a 
plug and receives all the water she wants, that she is only 
discharging what she receives in her pumps or wells. 
B. claims that a steam fire engine is pumping water, no 
matter how or by what means she gets it. A. There 
seems to be some confuEion of terms in these questions, 
but we answer according to our understanding of them, 
that the pnmp when at the well both draws and forces 
water, while at the hydrant it only forces. 

Why are the front wheels of a wagon so mnch smaller 
than the hind ones? A. Principally to enable it to turn 
readily. 

(25) L.F. C. asks: Why does the light coming 
to us from fixed stars appear to twinkle? A. Because 
of the sudden changes in the refractive powers of dif
ferent strata of the atmosphere, which are not sensible 
in the case of stars that have perceptible disks. 

(26) J. H. S. says: 1. I have an engine of 16 
inches bore and 36 inches stroke. I am driving the same 
at 75 revolutions, with steam 10 Ibs. to the inch, cut-off 
at half stroke. The engine is aoing all that it is safe to 
drive with it, by shaft 8 inches in diameter. Belt is so 
large thatit will hold the engine still at any part of the 
stroke. I wish to drive two engines, each as powerful 
as the one I now have; and I propose to add one of the 
.ame size on the other end of the shaft. The experts 
here say that I must make the shaft as large again as it 
is, and the belt also. I say that both belt and shaft are 
as large as is required, as they have beaten the full power 
of the one engine. A. It is possible that you are right; 
but you cannot know without making an experiment. 
At most, however, the size oftheshaft will not have to be 
greatly increased. 2. How long is the expanding steam 
useful after being cut off? Condensation has nothing 
to do with this; I take the ground that there is useful ef
feel in steam until it is down to the pressure of the at
mosphere, assuming in this case that there is no con
densation. My opponents say that if the engine takes 
10 lbs. of steam (0 turn it over the center, that the ex
pansion is of no usc after the pressure has fallen below 
10 Ibs. I say tbat there is useful effect in steam as long 
as it is above the atmosphere, and so long will it give 
out useful effect on the piston. A. You have the right 
idea, but somewhat too extended. If there is any back 
pressure, that is the limit of the expansion. 3. Is there 
any advantage in the engine valves like Corliss' over 
ordinary valves? Take the common slide valve with a 
cut-off on the back of the main valve, the top valve to 
be worked by the governor so as to cut off the steam at 
any part of the stroke. Is this advantageous, and which 
is the best of the two systems? A. The valve that 
closes most quickly, and is the most nearly balanced, 
will give the best results, other things being equal. 

(27) H. T. says: I see in your SUPPJ"EMENT 
an article on compressed air, stating that there is at 
least 50 per cent lost. How does this loss occur? If I 
force 10 cubic feet air into 1 cubic foot space, would it 
exert a force of 1501bs. to the square inch, and would 
it not give back all the power that it cost to compress 
it, less the friction for packing, etc.? A. The statement 
to which you refer gives the reason. The air, instead 
of being allowed to expand and give back the power re
quired to compress it, is supposed to be admitted for the 
whole of the stroke. 

(28) J. H. G. says: 1. I am building an engine 
4)4 x 4� inches, and wish to put it into a boat, with fine 
lines, 30 feet long, of 7 feet beam and 30 inches draught. 
Please give me the probable speed obtainable, the en
gine using steam at 100 Ibs. pressure for % of the stroke 
and making 500 revolutions per minute? A. Pro�able 
speed from 9 to 10 miles an hour. 2. What should be 
the heating surface of boiler and diameter and pitch of 
the screw? A. Heating surface of boiler, 150 square 
feet. Propeller, as large as can be submerged, of 3 feet 
pitch. 
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