
described, including clocks, telephones, lighting appa­
ratus, signaling appliances, telegraphy, measuring ap­
paratus, etc. AS the chronological order followed 
csuses the apparatus to be described without any re­
ference to a general plan, a table of contents is given, in 
which the whole body of material is systematized and 
the different Stl bjects are referred to by page number. 
A portrait of the author Is also given. 
DIE ERZEUGUNG UND VERTEILUNG DEB 

ELEKTRIZITA'r IN ZENTRAL-STA­
TIONEN. Von Dr. Martin Krieg. 
Band II. Magdeburg,1888. Pp. xvi, 
37�. 

Central station plants, with details for wiring dis­
tricts, the use of accumulators, systems of regulating 
the current, and all practical details which come under 
this snbject, are very fully treated in this work. It is 
illustrated by 141 cuts,and numbers of formulre are given 
throughout the work for calculating the working of 
different types of apparatns. The illustrations are both 
diagrammatic and perspective, and the entire work gives 
a very full view of the subject of electric Ilghtlng plant. 
� Any of the above books may be pnrchased through 
this office. Send for new book catalogue just pu b­
lished. 

Address MUNN & Co., 361 Broadway, New York. 

The charge for InsertiDn under thts head is One ])ollar 
a linefor each insertion .. atxYut eight words to a lin<. 
Advertisements must be received at puUicalion ojJice 
as early as Thul'sday morning to appeal'in next issue. 

Correspondenc. Desired.-Eleven railroads center here. 
Good field generally for goods of merit. H. T. Wise, 
Houston, Texas. 

Wanted-Manufactured on royalty, or would· sell pat 
ent No. 392,143, improved measuring rule. T. H. Wright. 

Cov ington, Ky. 

New carpet stretcher patent for sale or on royalty. 
E. C. Ellwood, Green's Farms. CODD. 

For 2, 3, or 4 cylinder compound engines address 
Syracuse, N. Y., Yacht Engine Works. 

Air compressor for sale cheap. Also steel tanks, iron 
rail. cars, etp. Address The Bu1falo Wood Vulcanizing 

Co., Buffalo, N. Y. 
Pratt &: Letchworth, Buffalo, N. Yo, 

solicit correspondence relative to manufacturiD1l spec­

ialties requiring malleable gray iron, brass. or steel cast­
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bnllock Mfll. Co., Chicago. 1Il. 

Link Belting and Wheels. LinkBeltM. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Pertorated metals of aU kinds for all purposes. The 

Robert Aitchison Perforated Meta! Co., Chicago, 1l!. 

The Holly ManufactnrIng Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma­
chinery. and containing reports of test8, on application. 

Iron, Steel, and Copper Drop Forgings of every de­
scription. Billings & Spencer Co. , Hartford. Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 
Tight and Slack Barrel Machinery a "pecialty. John 

Greenwood & Co .• Rochester, N.Y. See illns. adv., p.28. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co .. Norwich, Conn. 

Dnplex Steam Pumps. Volker & Felthonsen Co •• Bnf­
falo, N. Y. 

iF'Send tor new and coml'lete catalogue of Scientific 
and other Books for ... Ie by Munn & Co . .  361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name .. and Addre .. " mnst accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReCerences to former articles or answers shonld 
give date of paper and page or nnmber of question. 

Inq ulrle" not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all. either by letter 
or in this department, each must take his tum. 

Special Written InCormatlon on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Scientific American Su)'plement" reterred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

MineraI .. sent for examination should be distinctly 
marked or labeled. 

(9S) S. S. B. writes: Please give direc­
tions for ventilating a dry room. I want to know the 
correct method of removing vapor or dampened air 
froman artificially heated room nsed for drying fabrics, 
yams, fibers, etc. Where should fresh air be let in, if 
at all. and where let out, or should the damp air be re­
moved by exhaust from door? If so located, at what 
height from door? A. Drying rooms should have a fresh 
air inlet immediately beneath the source of heat. If a 
stove is used, it should be so arranged that the air shall 
enter and surround the stove and receive its heat be­
fore spreading into the room. If steam coils are used, 
they should be placed or spread a few inches above the 
door, wi th the freBh air entering and spreading nnder 
ttle pipes. The amount of air passing throul:h a drying 
room should not be so great as to depress the tempera­
tnre to a degree that will lessen the time of drying, 
which should always be regulated to suit the amount of 
heat and the proportion of water to be evaporated. 
Very wet goods require strong heat as well as rapid 
circnlatlOn. The exit holes o!bonld be so distribnted as 
to forc""the cnrrent thro'ngh all parts of the room alike, 
especial attention being given to Indnce circulation of 

,-,itntifit �mtritan+ 
air in the comers. For goods that have passed through 
a wringer or centrifugal, the room should have a tem­
perature of from 130° to 140°, with vent openings of one 
square foot to a thousand cubic feet of space, with na' 
tural draught dne to the height of the room only. This 
can be increased by a due or fan if enough heat is de­
veloped to keep np the temperature and thus expedite 
the work. The practice with some establishments is to 
close the room entirely with a full charge and heat the 
contents up to 1750 and then ventilate, when the goods 
apparently steam themselves dry. This cannot be done 
if goods are required to be constantly fed to and with­
drawn, as in the laundry bnsiness. 

(99) F. H. P.-" Harden and temper" 
is the proper phrase to use in speaking of preparing 
steel tools. Tempering only refers to the rednction of 
the hardness to the reqnired temper, which is generally 
regulated by the color of oxidation. The wores " tem' 
per" and" tempering" as translated from the Odyssey 
and Pliny's works, and as nsed by writers in the middle 
ages, are used to mean the two operations of hardening 
and drawing to a temper, which is only a condition of 
hardness; so that, in this light, its use may by custom 
make it proper, but among those nsing technical dis­
tinctions for special operations the words harden and 
temper, or drawing the temper, have distinct meanings. 
The word temper is also applied to many mechanical 
operations that .ignify alloying or modifying. 

(100) W. R. writes: In answer to query 
in the SCIENTIFIC AMERICAN, of September 1, 1888, 
query No. 18, concerning the relative power of engines, 
you state thllt one engine, 15)4 inches by 17 inches 
stroke, will produce 25 per cent more power than two 
engines, 12 inches by 12 inches, all conditions being 
equal. I differ from you in that respect, as the com­
bined areas of the two 12-inch cy linders exceed the one 
15)4-inch cylinder. Please explain why the indicated 
horse power is not greatest in the two 12-inch engines. 
A. The areaS alone do not make a proper comparison 
between the two engines 12X12 and one engine 15)4X17. 
It is the volume or contents of the cylinders that should 
be compared at the same nnmber of revolutions. The 
indicated horse power of the larger engine is 15 per cent 
greater than the two small ones. The difference in 
friction and loss by clearance, leakage, etc., will add 
about 10 per cent in favor of the large engine, making 
really an economy of 25 per cent. 

(101) D. H. C. asks: How can I make a 
gold bronze solntion? One of,such a color as hardware 
trimmings are tinished in. I have tried innumerable 
proportions of copper and zinc salts and also with the 
mnriate of tin. The color rnns direct from the red cop­
per to the yellow brass, and I obtain no intermediate 
shades. A. The shading of the color In bronze mix­
tures of the salts of copper and zinc or tin is rather a 
delicate and difficult matter. It is done by touching the 
articles in solution with a stick of zinc to start a gal­
vanic action, when by varying the quantities of the salts 
In the mixture a deSired color may be had. See a most 
interesting and valuable article on the bronzing and col­
oring of metals In .. The Techno·Chemical Receipt 
Book," which we can mail for $�. 

(102) E. W. E. and L. T. & S.-To make 
printers' rollers, use: 

Best glue ...... . . ...................... 10� lb. 
Black molasses or honey . . . . . . . . . .• • . .  � gals. 
India rub ber, dissolved in alcohoL.. . 1 lb. 
Venice turpentine... . .... ............ 2 oz. 
Glycerine. ... . ....................... 12 
Vinegar ........ ........ .............. 4 

The above formula is given for the mysterious .. black 
compositIOn," 80 durable and elastic, and known but to 
very few persons until recently. Purified India rubber 
only is used. To recast add 20 per cent new material. 
Thc old home receipt is, 2 pounds best glue, soaked over 
night, to 1 gallon of New Orlean8 molasses. Will not 
recast. 

(103) E. B. writes: Can you give me 
any information regarding an invention for producing 
power from sound? I have read of such a discovery 
having been made, but I cannot obtain any information 
as to whom the inventor is or what the invention con­
sists of. Can yon enlighten me? A. Yon probably 
refer to Edison'S motophonc. This is fully described 
and iIInstrated in the SCIENTIFIC AMERICAN of July 27, 

1878, page 51. The motions of a diaphragm carrying a 
ratchet and pawl or claw, and spoken against, cause a 
wheel to rotate. It is only a scientific curiosity. 

(104) G. H. writes: I would ask if there 
are sea-going steamships that have propellers forward 
and aft. If not, would it not be practical to have pro­
pellers in both ends of sea going steamships? A. No 
such steamer is now running. It would seem quite 

(109) H. A. G. asks: What would be 
proper speed for line shaft in machine shop, doing light 
work? A. For light shafting, 175 rcvolutions per 
minute is a convenient and medium speed. Circum­
stances may require more or less, from 150 to 250 revo­
Intions. The higher speeds are generally used for wood­
working machinery. 

(110) J. J. T. asks: How many heat 
units are there in one pound of (a) good coal. Also of 
(b) average coal. A. (a) 7,760; (6) 7,500. 

(111) J. P. E. asks if the battery de­
scribed in ScIENTIFIC AMERICAN reference book will do 
for electro'plating; if so, how large should it be made 
to run a vat containing one gallon of nickel solution? 
A. The battery is too small; the plates should be held 
in a jar six or eight inches deep and four inches apart. 
Three or four such would answer for a gallon bath. 
We advise you to study our SUPPLElIlENT on electro­
plating before trying it practically. 

(112) E. C. B.-There are many ores of 
copper-malachite or carbonate, oxides, sulphides, etc., 
and finally nat.ive copper. The latter may be nearly 
pure metal, and some of the low grade ores may run 
below ten per cent of metallic copper. 

. 

(113) O. G. writes: In melting granu­
lated sugar, a blue scum rises on the top. Is it injuri­
ons? A. No; from the descripLion it is impossible to say 
what it is. 

(114) The .writer is seventy years of 
age, and has been a constant reader of your paper since 
the issue of its first number, and I have a number of 
the paper by Porter that preceded its issne. I think I 
have perused the columns of every copy of the SCIEN­

TIFIC AMERICAN, and a large part of the SUPPLEMENT. 
I have a fine specimen of a bolide or meteorite, and all 
the phenomena of their passage through our atmo­
sphere are explained in scientific writings except their 
explosion, which sometimes occurs. I have witnessed 
the explosion and heard the report of one that passed 
over the city of St. Louis many years since. My inquiry 
is, what is the cause of their explosion, or how does it 
occur? I think a correct explanation in the SCIENTIFIC 

AMERICAN would be read with interest by others than 
myself. R F. STEVENS, M.D.  

A.  As to the cause of  the explosion of the meteorite, 
Haidinger suggested that it was not due to the breaking 
of the meteoric mass, but rather to the sndden rush of 
air into a vacuum which is so quickly left bAhind in the 
early part of its course. Perhaps of considerable in­
terest in this line is Maskelyne's reference to the three 
explosione of the meteor which fell at Butsura, India, on 
May 12, 1861. They were heard at Goruckpur, 60 miles 
distant. FragmentR of the stone were picked up three 
or fonr miles apart, and, "trange to say, it was possible 
to reconstruct with considerable certainty portions of 
the meteorite of which they were a part. In this case 
two of the fragments found some miles apart fitted per­
fectly, and were not incrusted at the snrface of the 
fracture, indicating a second explosion or rupture of the 
time when the velocity of the meteorite had been so 
far reduced that the material of· the new pieces 
was not melted to the generation of heat. Of the 
meteoric stone u:hich fell on May 13. 1864 , at Orgueil, 
France, fragments reached the ground before the sound 
of the explosion was heard, proving that the fracture 
had taken place at a period of its conrse when the 
velocity was greater than that of the sound vibrations, 
which travel 1,100 feet per second. Hence it is believed 
that the sudden generation of heat resolting in the ex­
pansion of the outer shells accounts not only for the 
breaking of the meteorite into fragments, but also for 
the crash like that of thunder which is the nsual ac· 
companiment of the fall of the meteorite. After the 
explosion .ounds are generally heard which have been 
likened to the tiapping of the wings of wild geese, 
roaring of fire in the chimney, and rumbling of the 
vehicles over the pavement, tearing of calico or the 
bellowing of cattle, which are evidently due to the 
whirling of the fragments in the air in the vicinity of 
the observers. GtQRGE F. KUNZ. 

(lHi) J. J. asks how to re ce objects 
to microscopic size by photography. A. ace along 
side of the object to be reduced a large hand '11 with 
big priBted letters thereon. Then carry the cam far 
enough away until the print is just clearly discern Ie 
on tbe ground gla�s, or, in photographic terms, is ac­
curately sharp. The image of the object to be copied 
will then probably appear too small to be seen by the 
naked eye. Make the exposure in the regular way. 
By examiuing the resulting negative with a microscope, 
the details of the object should appear distinct and 
clear. From the negative, positives on glass are readily 
made. 

practical to build o;>ne. The long shaft would, however, (116) G. J. H. asks for a platinum 
occupy valuable room. A ferryboat is devoted to deck toning solution. A. The following is recommended as 
accommodation, and an ocean steamer to hull accommo- a good platinum toning solution : 
dation, hence the donble screw is better adapted to the Chloride platinum.. ..... ... 1 grain. 
former. Nitric acid.... ..... ............. 1 minim. 

(105) J. McJ. & B.-In article on page Water .............. . . . ........ 40z. 
356, referring to manufacture ofwine,to reduce figures (117) F. W. A. asks how to save the 
given to American weights and measures make follow- silver from dry plates that have been carelessly exposed 
ing substitntions. For liters read 0'88 quart, for kilo- . to white light. A. Prepare a strong bath of hyposnl­
gramme read 2'02 ponnds, For hectoliters read 88 phite .soda .and water (4 oz. of water to one ounce of 
quarts. For 15° C. read 59° Fah. (common thermome- soda), pnt the plates in this nntil the film is cleared. 
ter), for 20" C. read 680 Fah" for 30° C. read 86° Faa When all of the silver in the plates has thus been dis­

(106) Inquirer asks for a recipe for 
koumiss. A. Consult SCIENTIFIC AMERICAN SUPPLE' 

MENT, No. 130. Also SCIENTIFIC AMERICAN, vol. 51, 
pages 3 and 225. 

(107) W. W. C.-Small streams that 
have not been nsed by the public, or made navigable by 
special act, can be fel1Sled by owners of property through 
which they run. Hllving been so fenced for a time 
without objection from others interested in keeping the 
stream free, the title becomes legal as against the right 
of breakage, but does not bar a legislative act making 
the steam a navigable one in law. 

(lOS) J. J. C. writes: I would like to 
know from you what illuminating gas will dissolve. A. 
Nothing nnder ordinary conditions. It will attack 
gradually hydrocarbons, and soft India rubber, but no 
trne solution In the gae occurs. 

solved out. immerse in the solution three or four strips 
of bright fresh zinc about two inches wide by SIX inches 
long. After standing about a week, the silver will 
collect upon the surface of the zinc. In lieu of this, 
the silver may be thrown down by a solution of snl, 
phuret of potash in the form of a black sulphide. It is 
dried and su bmitt«d to further processes until it is reo 
fined. This is better done by a refiner. 2. How may a 
camera bellows full of pin holes be repaired? A. The 
best way is to remove it and make a new bellows out 
of paper, a. described in ScIENTIFIC AMERICAN Sup­
PLEMENT, 625. A coating of an alcoholIc solution of 
shellac and lamp black on the outside might stop the 
pin holes, but a new bellows is preferable. 

(l1S) J. H. B. asks: What power would 
an overshot water wheel develop that is eighteen feet 
diameter, fonr feet buckets, with cogs screwed to 
spokea fonr feet from hnb? Flume twelve Inches 
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square, pinion ten inch!,s. A. With a 12 inch square 
open dume or a 12 inch square weir, which is indicated 
by your letter, wIth 18 feet fall the whole value will be 
9 n. p.; with a well constrncteCl overshot wheel yon may 
realize 7� effectlve horse power. If the dume is under 
pressure, we mnst know the head and length for a 
correct answer. 

(119) W. W. S. asks how the soap 
composition nsed by painters as a vehicle is made. A. 

Slice � lb. yenow soap and di$80lve in 1M! gallons 
boiling water. and whIle hot mix and grind with 3� 
gallons of 01. paint of the deslrell color. This makes a 
dexible paint, suUable for canvas. 

(120) J. M. W. asks: Which is the best 
engine for pleasure yachts, say � ft. over all, 6� ft. 
beam, also the best motive power-steam, electricity. or 
compressed air ; the best fuel, coal or oil or naphtha? 
What are the names of the different marine engines and 
companies who deal in them? A. There is quite a 
variety of engines !�r small yachts or launches, with 
steam boilers using coal, crude and refined petroleum, 
and naphtha. We cannot undertake to particularize in 
these columns as to which would be best for special 
uses, but advise you to write to some of our advertisers 
for their catalogues. Electricity has not yet been 
made practically available for such DutDOSeS except in 
an experimental way, and compressed Inr, we believe, 
not at all. 

(121) S. B. D. L. asks us to publish in­
structions how to set the valve of a plain slide valve en­
gine. Also how the cam on engine shaft .honld be set. 
A. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 13, 
which we mail for 10 cents. 

(122) J. C. T. asks: What kind of oil 
should be nsed for drawing the temper ot steel, the oil to 
be heated to 500° or 600"? An oil that will not take 
tire, heats readily, and does not evaporate too fast is 
what is wa;;.ted. A. There is no oil that does not take 
tire at some temperature. Linseed oil boils at 597", 
whale oil at 630°. Whale oil is the best to temper with. 

(123) G. V. asks: 1. How do you ac­
count for the so-called Northern Lights and the Dipper 
stars, being seen toward the south when observed from 
positions north of the 18th degree? I... The Dipper stars 
have a less latitude than 78°. The Aurora or Northern 
Lights are snpposed to have a focal point around the 
magnetic pole, which is in latitnde 70" in North America. 
Hence observers at the north of the magnetic pole will 
often see theAurora at the south, though not always. 2. 

How is it that the sun in the nei"hborhood of Behring's 
Strait can be seen due north on the night of June 211 

A. Because it is in sight for 24 hours during the long 
summer daylight, and hence Is during part of its course 
due north. 3. If Keely's motor is a humbng, as yon 
have often published, then why did the chief justice 
put him In jail? A. Keely was Imprisoned for con­
tempt of conrt-mandamus. 

(124) W. O. suggests that lamp chimeys 
at the bottom should be made large enough to get the 
hand in for Cleaning purnoses. ana that a diameter of 
four inches would answer. Thig wonld also give a 
broader base for the chimney, and make it safer. 

MINERALS, ETC.-A specimen has been 
received from the following correspondent and exam­
ined with the results stated. 

C. E. H.-The mineral is iron pyrites. of no value. 
Many species oxidize and go to pieces in the air. 

Enquiries to be Answered. 

The following enquiries have been sent in by some of 
our subscribers, and doubtless others of our readers 
will take pleasure in answering them. The number of 
the enquiry should head the reply. 

(125) I have been staining ivory with a 

solution of nitrate of silver. After remaining in the light 
a few minutes it turns black, but after being excluded 
from the light awhile it turns to a pale yellow. On being 
exposed to light again, it turns black again. Can yon 
inform me of anything that will keep it a permanent 
black, or of anything in place of it?-E. J. D. 

(126) In a discussion with a gentleman 
widely noted for his good judgment on certain scien­
tific questions, I could not agree with him on the ques­
tiQn of heating a room. and appeal to the SCIENTIFIC 
AMERICAN as referee. We are heating with overhead 
steam pipes, and he claims that a ventilating grate at 
the bottom of a dne would assist in heating the room­
would snck out the cold air at the bottom and pull 
down the hot air from above. I ('Iaim the only effect of 
the grate would be better ventilation at the expense 
of heating, as cold air must come in from outside t.he 
room if any is led away np the due from the inside. 2. 
Can an air· tight room be heated with a coal or wood 
.tove within it? And if not, why? 3. Do you accept 
the theory of direct heat rays from any heated surface? 
My disputant claims heat is only conveyed by air next 
an object becoming heated and in tum heating contigu. 
ous objects.-B. L. A. 

(127) Is there any process by which the 
green and blue stains found In rock can be produced 
permanently by artificial means, that is,by chemicals or 
heaU-H. W. 

(12S) Please to inform me how to make 
violin bow resin. -O. S. 

(129) I would like to know if. the alder­
men of a city have the legal right to grant privileges to 

individuals or corporations In the publlc highway, that 
are detrimental to the tr .. veling interest, and if they 
can, is there any limit to their power?-E. R. 

(130) I have a military uniform that is 
trimmed with gilt braid. The braid has become dirty 
looking. Can you please Inform me how I can brighten 
the braid without injuring the cloth?-P. C. w. 

(131) Two pulleys exactly alike and each 
doing the same work in the same time. say, for instance, 
lifting a load ot 1.000 pounds; In one case the pulley 
does the wOrk directly, in the other case a coun­
tershart is used and geared two to one, one pulley of 
conrse running twice as fast as the other one; S claims 
that the pulley rnnning tastest will require less set 
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