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�u�iut�� aud �tr�O'ual. 
The CharrJetor Insertian under th1.9 head 1.9 One Dol

!an' a Line. It the Notices exceed Four Lines, One 
DoUar and a HaLt per Line will be charrJed. 

"Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele· 
brated experts and by correspondents of the .. Sclentltlc 
American." 250 pages. Elegantly bound and illus
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed. post pala, for $1.5 0. Address H. 
N. Munn.Publlsher. P O. Box 772. New York city. 

To Manufacturers-A first class Eleotroplater, 
having long experience In coloring all kinds of metals, 
either by electroplating or dipping, wishes to change his 
position. Address A. Wolf, 429 Callowhlll St., Phlla. 

Mach'y Depots, Mech. Eng'rs, Millwrights, New 
Manuf' g Enterprises-Send for Catalogue of best lfne 
Shaft ou�fit In the country. A. 13. Cook & Co., Erie, Pa. 

One 12 in. Mill Saw File of our manufacture filed 
70 Gang Saws at McGraw & Co. 's Saw Mill (the largest 
In America), Bay City, Michigan. Passaic File Works, 
Paterson, New Jersey. 

An Interest in Sewer Trap, described on page 
118 of this paper, will be sold to a Capitalist or good Man
ufacturing Co. Address J. T.Campbell, 1284 Broadway. 

Glass, True Blown Cylinders. T. Deguan, 129 
Milk St., Boston, Mass. 

Correspond with the Allen Fire Supoly Co.,Prov., 
R. I., for the manufacture af hardware specialties. 

For Sale, to Close an Estate-A. Valuable Patent 
Evaporatlng Pan for Parior Stoves. For particulars, 
apply to Box 5�, Troy, N. Y. 

A Situation a s  Engineer wanted b y a n  experi
enced man who can �lve good referenceli; 1s 80 anxiOUi 

o get a pOIilitton that he 1s willtng to go as llremau,Booner 
than be Idle. Address Phlllp Duggan, 73 West St. ,N. Y. 

A Party offers a sbare of a valuable invention to 
one who will procure a Patent for the lame. For parttcu
ars, address J. F. Ra, Box 773, New York City. 

L. Duvinage, 1745 N. 11th St., Philadelpbia, Pa., 
will act a. Agent, erect M·tehlnery at the Centennial 
Exhibition, and make drawings. 

An intelligent practical Machinist desires em
ployment in any capacity. Address Box 88, Strouds
burg, Monroe Co., Pa. 

For Sale-Queen�s Educational Microscope, Po
lariscope and Camer&.oi.uctda attached. New,very cheap. 
E B. Klersted, Hancock,N. Y. 

For Sale-A good manufactu�ing business, se
cured by Patent. Address H. R Van Eps, Peoria, Ill. 

Wanted-A Partner in a long established and 
profitable Mach'ne Buslness,with from $5,000 to $8,000. to 
develope one of the most promIsing patents ever pro
duced. Address Lock Box 1004, New Haven, Conn. 

For Sale-Two Brick Macbines, "Sargent" Pat
ent-in use one year. Apply 27 So. Charles St., Balt .. Md. 

Sbafting, whole or clamp Pulleys, best style 
Hangers, 5 to 8 cts. per lb. S.E.Harthan, Worcester.Ms. 

Leather and Rubber Belting, Packing and Hose. 
Greene, Tweed & Co., 18 Park Place, New York. 

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

Roth's Saw File Guide, illustrated in this paper 
Jan. 1, 1876, Is manufactured by E. Roth & Bro., New 
Oxford, Pa. One , as sample, $2. Agents wanted. 

Wanted-A Bone Crusber, suitable for crushing 
bones size of nut coal. A stamp mlll preferred. P. O. 
Box 3369, Boston. 

�, 1, & 2 Horse Engines, $30, 60, & $100; Boilers 
for same, $75 & $100. T.ll.Jeffery, 253 Canal St ,Chicago. 

Abbe Bolt Headers, the best-Prices reduced ; 
2 sizes made. Palmer Power Spring Hammers, 10 sizes. 
See machines, or write for information before buying. 
S. C. Forsalth & Co .. Manchester, N. H .  

Steel Castings, from o n e  lb. t o  fi v e  thousand lbs. 
Invaluable where great strength and durablllty are re
quired. Send for Circular. Pi�tsburgh Steel Casting 
Co .. Pittsburgh. Pa. 

Use Yocom's Split-Pulleys on all Sbafting, same 
appearance, strength and price as finished Whole· Pul
eys. Shafting Works, Drinker St., oelow 147 North 

Second St., PhUade!phla, Pa. 

Blake's Belt Studs are the best and cheapest fas
tening for Leather or Rubber Belts. Save ten times 
�heir cost. Greene, Tweed & Co., 18 ParK Place, N" � Y. 

Linen Hose for Factories-I, 1�, 2 & 2� inch. 
Atlowest rates. Greene, Tweed & Co., 18 Park Place. 

Fine Castings and Machinery, 96 John St., N. Y. 
HotchkiSS Air Spring Forge Hammer, lJBst 1ll the 

market. Prices low. D. Friable'" Co • New Haven, Ct. 

Water, Gas and Steam Goods-Send eight stamps 
or Catalogue, containing over 400 illustrations. to Bailey, 

Farrell & Co. Pittsburgh. Pa. 
For best Presses, Dies, and Fruit Can ToOlS, Bliss 

& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver· 
tlsement. Address Union Iron MillS, PlttsOurgh, Pa .• 

or lithograph �c 
Hotcbkiss & Ball, Meriden, Conn., Foundrymen 

and workers of sheet metal. Fine Gray Iron Castings 
order. Job work soilelted. 

Peck's Patent Drop Press. Still the best in use 
a.ddress MHo Peck, New Bavent Conn. 

All Fruit-can Tools,Ferracute W'�,Bridgeton,N.J. 
American Metaline Co., 61 Warren St., N.Y. City. 
For Solid Emery Wbeels and Machinery, send to 

the Union Stone COd Roston, Mass .. tor circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes ana Machinery for Poilshing and Bulllng 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality-Wbitins
v1l1e Spinning Ring Co., Whitinsville. Mass. 

For best Bolt Cutter, at greatl� reduced prices, 
address H. B. Brown & Co., NewHaven Conn. 

Diamond Tools-J. Dickinson, 64 Nassau St., N.Y. 
Temples and Oilcans. Draper, Hopedale, Mass. 

T. A. B. and others, who ask as to books on 
the locomotive engine, should read Forney's 
"Catechism ot the Locomotive." -D. W. P. will 
find formulffi on tbe strength of boilers on p. 186-
vol 32.-J. C. W. will find full instructions for pol, 
ishing' lenses on p. 363, vol. 31. (Jonsult Precbtl's 
" Oioptrik," if you can read German.-J. H. R. 
should use tbe Leclanche battery. See p. 36�, vol. 
31.-P. H. G. will find directions for polishing shirt 
bosoms on p. 203, vol. 31.-H. H. T. will find partir 
culars as to the invention of the screw propel\e -

� ritutifir 1\tUtrirltu. 
on pp. 151, 241, vol. 30.-E. R. J. will find a descrip
tion of the method of preparing bone cbarcoal on 
p.54, vol. 2B.-J. L. H. will find a recipe for cement 
for glass and brass on p. 117, vol. 32.-F. B. S.  will 
find a description of an electric engine on p. 241, 
vol. 33.-A. K. will find full directions for mount
ing maps, etc., on p. 91, vol. 31.-R. W. will find 
that painting on zinc is described on p. 116, Science 
Record for 1874.-W. N. C. will find directions for 
bluing steel work on p. 123, voL 31.-W. A. will 
lind directions for hardening needles on p. 347, 
vol. 31.-J. C. R. will find the dimensions of tbe 
Great Eastern steamsbip on p. 3in, vol. 31.-J. C., 
of Moscow, RUSSia, will find 1\ description of a 
wood-splitting machine on p. 79, vol. 28. 

(1) S. L. S. asks: Please to inform me how 
I can dissolve aniline green, or bow to prepare it 
for coloring purposes. A. We are acquainte:l 
witb two varieties of this color, namely, aldehyde 
green and iodine green. Tbe former 's soluble in 
2 parts of sulpburic aCid, and from 50 to 70 parts 
of alcohol. The latter dissolves readily in equal 
parts of alcobol and water. 

(2) W. M. J. asks: 1. Why would it not an
swer as well to place the coils of a magnet l-r of 
an inch apart instead of putting them the tbick
ness of a fine silk tbread apart? What would be 
tbe result provided the same lengtb of wire be 
used? A. It would not answer so well, because 
the same number of convolutions could not be 
contained in the space occupied by the wire wben 
tbe latter IS covered with a tbin layer of silk only. 
2. Wbat is the tbellry of a current of electricity, 
paSSing around a piElIJ!J ofclloft iron, magnetizing tbe 
same? A. Ampere's theory assumes that eacb in
dividual molecule of a' magnetic substance is tra
versed by a closed electric cBrrent. It is further 
assumed that these molecular currents are free to 
move a30ut their center of gravity. Tbe coercive 
force, however, tends to keep tbem in any pOSition 
in whicb they may happen to be. When a current 
of electricity is passed around the substance, its 
tendency is to place all of the molecular currents 
in a parallel direction; by tbis means tbe action of 
tbe latter on external matter becomes apparent. 
3. Is tbe magnetic inliuence derived from tbe 
passage of a current of electricity? A. Yes. 4. 
Would it not do as well, if practicable, to replace 
electricity with heat? A. Yes. It is not practica
ble, however, >lnti! the heat is first transformed 
into electricity. 

(3) J. R. C. asks: If the two disks of an 
achromatic object glass are5j'-r incbes in diameter, 
the bi-convex and tbe contact side of liint glass be
ing ground to 31 inches radius, what should be the 
curvature of the posterior side of the liint glass? 
If the disks be 4)4 incbes in diameter, and the 
three curves (as above) are ground to U inches ra
dius, what sbould be the posterior or correction 
curve ? Tbe lenses are of French glass. A. As
suming the glass to be of medium quality, in tbe 
first instance, the posterior curve should be con
cave, of H6 inches radius. Tae latter should also 
be concave, of 113 inches radius. 

(4) J. E. asks: How can I make glycerin 
soap ? A. It is made by incorporating, with any 
mild toilet soap, i. or io by weigbt of pure glycer
in, while in the melted state. It is generally tinged 
of a red or rose color with a little tincture of or
chil or of dragon's blood, or orange yellow with a 
little annatto. It is variously scented ; but oil of 
bergamot or rose geranium (ginger grass) support
ed witb a little oil of caSSia, or oil of cassia sup
ported with essential oil of almonds, appears to be 
the favorite perfume. Tbe greater portion of tbe 
so-called glycerin soaps contain not a particle of 
glycerin. 

(5) J. F. P. sl!.ys: I propose tQ build a fruit 
bouse witb ice bouse overbead. I propose a triple 
brick: waU, witb two air spaces of two inches each, 
witb cut-off at every two feet in hight. Would it 
be better to fill one or both spaces with non-con
ducting material, like sa)i!!..ust, �
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dead air spaces? A. In"s ORSIl_? would 
suffice. , ...... 

(6) J. O. P. asks: How can I make vrnegar 
in 10 hours, from pure cider? A. The best fer
ment is vinegar. An old cask in wbich vinegar 
bas been kept is the best to ferment in. Otber fer
ments are used, such as bread soaked in yeast, sour 
dougb, dough of wbeat, or rye bread soaked in 
cream of tartar and vinega,·. All tbese are used 
in small quantities, a few ozs. to the barrel. Vin
egar made with them is more apt to spoil. Tbe 
more ferment tbere is present, tbe quicker will be 
the process. Tbe cider is put into tbe cask, which 
is best painted black: outside to absorb the sun's 
rays when tbe weather is cool ; the bung is left 
out, the bung hole is "overed witb a piece of slate, 
and in about four weeks the rectification is com
plete. Tbe lower the temperature is, the slower 
will be the change. 

(7) G. J. asks: In what position is the com. 
pass placed on board iron steamers, so as not to be 
affected by the metal of which the sbip is con
structed? A. It is mounted on an elevated stand
ard, sufficiently bigh to be out of the spbere of 
the ship's attraction. 

(8) J. C. R. asks: Where is native sul
phur found, outSIde of Sicily? A. Tbe great de
pOSitories of sulphur are either beds of gypsum 
and the associate rocks, or the regions of active or 
extinct volcanoes. In tbe valleys of N oto and 
Mozzaro, in Sicily, at Conil, near Cadiz in Spaio, 
at Bex i n  Swiheriand, at Cracow in Poland, it oc' 
curs in the former situation. Near Bologna, Italy, 
it is found in fine crystals, imbedded in bitumen. 
Siclly and the neigbboring volcanic isles, Solfa
tara near Naples, and the volcanoes of the Pacific 
Ocean, etc., are localities of tbe latter kind. It is 
also depOSited from the hot springs of Iceland; and 
in Savoy, SWitzerland, Hanover, and other coun
tries, it is met with in certain metallic veins. Near 
Cracow and in Upper Egypt there are large depos
its. A fiberous variety is found near Slenna,inTus
cany, and is abundant in the Cbilian Andes. 

(9) G. M. says: I wish to know something 
of tbe nature and properties of phosphorus. A. 
Consultsome elementary work on cbemistry. 

1. Does lodestone possess the same properties, in 
every respect, as an artificial magnet? A. Yes. 
2. Which is the most powerful? A. Artificial mag
nets are much tbe more powerful. 3. Wbere is 
lodestone found ? A. Lodestone occurs in large 
quantities in the northern parts of New York 
State. 4. In a borsesboe magnet, made of a bar of 
steel 8 inches in length, bow far apart sbould tbe 
ends be to secure tbe greate�t power? A. About 
l1i inch apa rt. 

(10) W. T. G. asks: 1. What are the quali
fications necessary to become a midsbipman in the 
United States navy? A.A fair Eoglish education, 
good physical development, and age between H 
and 18years. 2. Wbo would be tbe proper person 
to apply to for a pOSition in tbe lake squadron? 
A. Tbere is no lake squadron. To become a mid
shipman requires recommendation to the Secre
tary of tbe Navy by the member of Congress of 
your district. 3. Which offers the best chance for 
study and advancement, the United States navy 
or the mercbant marine ? A. In the navy, you are 
sure to be advanced if you live long enougb. In 
the merchant service, the case is the same as in 
any private pursuit ; Individual merit and ability 
tell. 

(11) S. H. L. says: I have an ornamental 
pie�e of wbite ivory, in the sbape of a cylinder, 
which has lately cracked. Do you know of any 
plastic material with wbich I could fill the crack, 
to conceal the defect, and not in any way affect 
the ivory? A. Place a small quantity of pure gel
atin in a stroog solution of alumina. When en
tirely penetrated by the alumina, remove from the 
solution, and use immediately. When d ry, it may 
be readily polished. 

(12) J. R. says: I am interested in a quartz 
mine, wbich assays from $40 to $80 per tun of gold; 
but the sulpburet of iron is so abundant tbat the 
quartz mill men claim tbat they cannot amalga
mate the gold. Can you inform me of some cheap 
method of destroying tbe sulphuret of iron? A. 
Pulverize the ore, and roast it at a bigb tempera
ture in a current of air. This will expel tbe sul
phur as sulphurous acid gas, leaving tbe iron be
hind as an oxide. 

(13) O. C. says: You say that the earth re
ceived its motion at the creation, and tbat motion 
keeps up from tbe fact tbat tbere is no resistance. 
As the moon draws after it a great tidal wave, ex
tending nearly from pole to pole, the land must 
feel this draft; is not tbis an enormous reSistances, 
alld would it not of itself bring tbij earth and 
moon to a standstill, if tbere were not some grea t 
and perpetual force keeping them in motion? A. 
Mayer has demonstrated that the tidal wave due 
to tbe moon exerts a retarding influence on tbe 
rotation of the eartb; but that, at the present pe
riod of its existence, tbe retardation is exactly 
80unterbalanced by tbe acceleration due to its 
contraction in size by cooling. He holds tbat tbere 
will come a time w ben tbe cooling has proceeded 
so far tbat no more contraction will take place,and 
that then tbe retardation by the moon's action 
will commence, and go on until, in the course of 
ages, the eartb will always turn tbe aame side to 
the moon. He holds also tbat tbe moon bas gone 
tbrough tbis process. 

(14) J.C. R. asks: 1. Are there any sulphur 
mines in the United States? A.Sulpbur is found in 
tbis country near the sulpbur springs of New York, 
Virginia, etc., sparingly, in many coal depOSits and 
elsewbere, wbere sulpbide of iron is undergoing 
decomposition,and in microEcopic crystals at some 
of tbe gold mines of Virginia and Nortb Carolina; 
as a powder and in crystals in tbe western lead 
regions: in cavities in tbe limestone, in minute crYE
tals on cleavage surfaces of galena ; and the beds 
of California alford large quantities of sulphur for 
commerce. 2. Excepting for SO" gunpowder, and 
friction matcbes, is tbere any considerable use or 
demand for sulpbur ? A. Yes, it is used in 
largo quant.ities for sulpburizing bops and vines ; 
as a preventive against some diseases of them 
plants, tbe quantity of sulpbur used annually for 
tbis purpose in France, Spain, and ItalJ amounts 
to about 45,000 tuns. It is further employed in tbe 
production of sulphites and hydrosulpbites, sul
pbide of carbon, cinnabar, mosaic gold or bisul
phide of tin and other metallic sulphurets, ultra
marine, various cements, and for vulcanizing and 
ebonizing india rubber and gutta percha. 

(iFi) O. C. says: Suppose the continents 
led east and west, and the oceans extended around 
the globe in the same direction, with no land to 
check the tidal wave, what would be the result? 
Would not tbe tidal motion of the sea constantly 
increase, rusbing like a cataract over land of an 
ordinary hight, and carrying everytbing before it? 
A. Undoubtedly some straits have been made, or 
at least their formation largely aSSisted, by the 
tidal waves. If there were no land to cbeck tbe 
tidal wave, it would go round from east to west, 
and not be deviated in variousdirections,as is now 
tbe COlse. In some narrow straits it migbt rush, as 
is now tbe casil, but not reach such a higbt as to 
carry everytbing before it, tbe bigbt of the tides 
being due to tbe balanced attractions of earth, 
sun, and moon. 

How far are the seven stars of the Pleiades 
supposed to be from each other? A. The mutual 
distance of tbe starsis on an average equal to tbeir 
distance from us; there are, bowever, spotl in tbe 
heavens where stars are fewer,and wbere this dis
tance is greater; and inversely, there are some star 
groups wbere the distance is much smaller ; such 
a group is the PleiadeS, tbeir material distance va
rying from one liftieth to a five hundredth part of 
tbe distances from us. The telescope revealS clus
ters where the stars are still closer together, hun
dreds of tbem tbrowing a glow around like that 
of a furnace. 
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(16) J. J. asks: Do you know of any means 
whereby the law of gravitation can be suspended? 
A. Tbis law is so universal and inberent in mat
ter that there is absolutely no means of (he kind. 

(17) W. H. says: We have a reservoir on a 
bill which we wish to make use of for fire pur
poses in our mill, situated at the foot. It would 
be costly and inconvenient to tunnel tbrougb tbe 
side of tbe hill in order to lay pipe fromtbe bottom 
of tbe reservoir to tbe mill, the top of wbich is 60 
feet below the bottom of tbe reservoir. Could a 
Siphon be used witb advantage and certainty, so 
as to give us command of all tbe water in the re
servoir in case of fire? Tbe sip bon could be 
sunk in tbe bank a few feet below tbe level of tbe 
water surface. If a sip bon be practicable, bow 
deep below the surface ougbt it be laid? The re
servoir is 20 feet deep. A. Tbe reservoir being 20 
feet deep, and the highest part of tbe bend being 
a few feet below the surface of tbe water in tbe 
reservoir, tbere can be no doubt of a sip bon's 
working well. The sbortest leg of a sipbon ought 
not to be more tban 30 feet lorg, as the weight of 
the atmospbere counterbalances only from 32 to 
36 feet of a column of water; but in this case your 
sbortest leg wlll be not more tban, say,18feet. Tbe 
pipe should be so laid as to prevent freezing ; for 
this purpose four feet below the surface will be 
deep enougb ; it sbould be also sunk in the bank 
down the side of the reservoir to guard against 
tbe�ame difficulty in case of low water. Take 
iron pipe and cover it with tar. 2. Is there a pos
sibility of boring tbrougb the side of tbe bill to 
tbe bottom of the reservoir? A. In boring througb 
tbe �idfl of tbe hill, tbere would be danger of leak· 
age to your reservoir, tbrough wbich you migl; 
lose all of the water. 

(18) C.G. W. asks: Is there any chf'mica_ 
tbat will assist a diamond in drilling bardened 
steel? A. Moisten tbe steel with a little turpen
tine or benz ole. Tbe latter is tbe better of tbe 
two. 

(19) R. H. B. says: I have a tin roof put in 
with wbat tinners call standiog seams. In a bigh 
wind it rumbles a good deal. Is tbat an ill omen ? 
A. Tin plates for roofing are sometimes put to
getber in the sbop in rolls, taken to tbe building, 
and laid upon tbe roof, extending from tbe ridge 
to tbe eaves; tbe edgfls of tbe rolls are brougb t  to
getber, secured to tbe roof by nailing a cleat of 
tin between them, and tbe two edges and cleat are 
made into a standing jOint, ben t over at tbe top, 
one witbin the other, into wbat is called a double 
lock. By this style of roofing, tbe tin bas quite a 
limited nailing to tbe roof hoards; and sbould tbe 
edges become loose at any place to admit the en
trance of the wind, it could very easily be stripped 
off by tbat means. Tbis danger, provided the 
rolls are Wide, more than compensates for any ad
vantage itmay possess in respect to its yielding, 
wit bout injury, to expansion and contraction. 
The usual mode of laying the tin, plate by plate 
upon theroof,whereevery plate is securel ynailed,  
bas generally, we think, met every reasonable 
expectation in regard to durability, and is to be 
much preferred to the former metbod. 

(20) S. L. T. asks: I am about building a 
�awmlll in wbich I wish to run a muley saw or a 
36 incb buzz saw. Tbere are two engines in 
view; one has a cylinder 5' x 10 incbes witb a 30 
inch balance wbeel, the other bas a cylinder 6 x 8 
inches with an 8 inch balance wbeel. Wbich in 
your opinion is the best for me? A. The 6 x 8 en
gine. 

(21) W. O. P. asks: Is it practicable to melt 
cast iron on an ordinary blackEmitb's forge, in 
sufficient quantity to make a casting of 15 or 20 
Ibs. weigbt? A. No. 

(22) L. L. H. esks: The wild cane growing 
tbrougbout many parts of our country can be 
utilized for making pipes for conveying water aod 
other liquids. Some of tbem attain a diameter 
of several incbes. Witb an iron rod beated to 
redness, the jOints may be entirely cleaned out; 
and by means of large corks bored with 8mooth 
holes, tbey can be unitEd in any length. B y  
coating tbem with coal tar tbey will remain ser
viceable for years. Is there a way by wbicb they 
may be curved or bent (and remain so) so as to 
suit a cbange of direction ? A. Try steaming 
tbem, as is done for wood bending. 

(23) J. A. G., of Manchester, England,asks: 
Can bright steel goods be bardened and tempered 
witbout affecting tbe polisb on them ? A. No. 

(24) o. F: says: 1. We have a 10 by 16 
incbes Single valve eogine, of wbich tbe valve i s  
10)4 incbes long and 5 l 1i  incbes wide, with a recess 
in it for steam exbaust 9 inches long by 2% inches 
wide. Tbe entire width of valve seat is 7 incbes, 
and the widtb between outside margins of steam 
ports is 4%: inches, and between inside edges, 2%: 
incbes, the ports being consequently each 1 inch 
wide. Tbe exhaust port 's 1% inches wide, and 
all are 9 incbes long. Tbe tbrow of tbe valve is 
2)4 incbes, tbe eccentric being set so as to begin 
to admit steam as the piston reverses its motion. 
Thefeed pipe is 2l1i incbes and tbe exbaust pipe 3 
incbes diameter. Tbe engine runs at 120 revolu
tionS per minute. Are tbe ports, valves, and 
other portions rightly proportioned? A. The cy
linder exbaust port is a little too narrow, and tbe 
valve travels too little. 2. Tbe piston does not 
come to witbin an inch of the cylinder beads. 
Can anytbing be done to econOmize steam and. 
improve the working capacity of tbe engine? A .  
Tbere is, too mucb clearance at tbe ends 0 f tbe 
stroke, to remedy wbich increase tbe Ibicl<Dess o e  
the piston bead or tbe cylinder beads. 3. Tbe
present boiler is 10 feet long and 3 feet in dia m 
ter, with 26 three incb tubes., supplemented by 
heater. How mucb boiler room would be re 
quired to run tbe engine at 200 revolutions pe 
minute, and maintain 60 I bs. pressure in boilea: 
A. Your boiler pressure, if increased by nearly on 
third, will maintain 200 revolutions. 



(25) C. G. asks: What is the proper way of 
packing the stuffing box around a sLeam engine 
piston rod? A. Use the ordinary small sized pre
pared packing, and a small packing tool. 

,26) Y. l. a.;ks: 1. When my e ngi ne is run
ning very light, I find that, before it is neces3ary 
to replenish th e furnace with fuel, it is so far burnt 
down that part of the fuel falls through the 
grates, and is thus lost. What should be done to 
prevent this? A.. To prevent the waste of fuel 
referred to, put a damper to the ash pit and in the 
chimney. 2, Is it right, in such a case. to open the 
fiue doors? A.. Sudden drafts of cold air are in
jUlious to the boiler. 3. Do you not think that 
all bollers should have a damper in the stack to 
regulate the draft with? A. Yes, or OVer the 
mouth ofthe ash pit. 4. Isit injurious to a boiler 
to open the fire doors in case of too much steam? 
A. Yes, slightly. 5. How are leaky engine cocks, 
such as cylinder and blow·off cocks, ground? A. 
The unground shoulder should be !?ased off with 
a file,and the plug ground as directed in "Wrinkles 
and Recipes." 6. Are hand force pumps ever used 
for cleaning boilers? A. Yes,but a boiler cannot be 
thoronghly cleaned by a force pump. 7.Doe�it in' 
jure a boiler to blow it out, and immediately wash 
it out by means of a pump with cold or luke-warm 
water? A. Yes. 8.When twin boilers are connected 
by a mud drum laid under them, into which the 
feed water is also forced, should the connecting 
pipes be large ? A. Yes, the larger the better. 

�27) J. E. W. says: I wish to build a foot 
lathe for turning ordinary light work. Of what 
size should the drive pulley aud the small pulley 
be, to get the fastest m('�i<Jn with the least power? 
A.. Make the treadle pulley about 30 Inches, and 
the l athe pulley about 6 inches. 2. What should be 
the stroke or length of the crank? A. A bout 4 
nches. 

(28) A. M. H. asks: What will be the dif
ference in time between two clocks having pen
dulums of the same . length, one vLbrating in an 
� .... c of 10·, the other ill nO? 'Soth are 'supposed to 
'rua for 24 hours. Is there a rule for arcs of any 
number of degrees? A. If the vibration is less 
thaa 100, and the pendulum is free, that is, if it has 
no work to do, the difference in time for different 
vibrations is so small that it need not be Caken 
into account. His advi3able to have the vibration 
as small as possible; then the barometric change 
in the atmosphere has less effect upon it. 

(29) F. D. and others as k as to the best pos� 
sible method of arranging saw mll! gearing: The 
lip-tilad which obtains tile desired speed on the saw, 
w,th ttll) least number of gears, shafts, bearings, 
or pulleys, is 91 wllys the best. Always get the 
speed !IS d irect from the driver as possible. Every 
additional piece entails a loss of power in the ex
cessive friction. -J. E. E" of Pa. 

(30) B. P. F. asks: i Can you give me the 
dimensions for a drying house for lumber? A. 
The Size of your house should conform to the di
mensions and l.uantityof the lumber you propose 
to season; perhaps 20 by 35 feet and 15 feet high 
might answer in the absence of any particular re
quirements. 2. At what poiut or pOints should 
lhe steam be allowed to euter and escape? A. 
T h e  steam sbould circulate through a coil of 1 
n ch iron pipe to the extent of, say, one superfi
ci al foot of beating surface to every 50 cubic feet 
of air in the house. Place the pipe In stacks ab:>ut 
25 feet long, one pipe over another, connected at 
the ends Ilndgraded to discharge the drip water 
from the top to the bottom; let the pipe from tbe 
boiler connect at the top, and another pipe return 
to the boiler from the bottom, of the stack; and 
thB will keep up the circulation and return the 
drip water to the boiler. Provide ventilation as 
described in answer to G. J. P., No.43,ln this issue. 
3.Howlong shOUld the lumber remain in the house? 
A. The lumber should dry in from four to six 
days. 

(31) J. B. Jr . asks: What shall I put on 
pine knots so that they will not show through, af
ter pa,inting the boards? A. Shellac v!)rnish. 

(32) A. S. asks: 1. Which is the best of the 
following two plans for heating the rooms in fac
tOL'Les, putting the sLeam pipes round the rooms 
below the windows, or overhead, hung from the 
celling? A.Below the windows. 2. Would it take 
moresteam to heat the rooms with the pipes hung 
from the ceiling than with them below the win
dows? A. Yes. 3. Which of these ways would 
be most liable to came fire? A. Over the win
dows. 4. Would 2 six inch cast iL'on pipes heat a 
room with less steam than 6 one mch wrought iron 
pipe3,oa the same conditions as mentioned in ques
tion l? A. Provide qne superfi.cial foot of heating 
surface in your pipes for every 70 cubic feet of air 
contained in your room; the one inch wrought 
tron pipe is the best; let the steam enter a t the 
highe,t poi nt and return at the lowest, and set 
tbe pipe in a continuously descending grade be
tween those pOints, that the pipes may not be 
trapped with water. 

(33) S. A. T. says: We have a paper mill 
built on a light bottom of quicksand, >lnd within 
200 feet of a hill or bluff 100 feet high. In the mill 
are twolarge tubular boilers for generating steam, 
using an iron stack or chimney, which is very ex' 
pensive on account of its short life, and a brick 
chimney is out of the question on account of our 
sandy foundation. It occurred to us to dig a trench 
or ditch of suitable size from the boilsrs to the top 
of the bluff, and there build a brick chimney of 
proper hight, the whole to act as chimney to our 
boilers. Could we get a good draft in that way, 
and would dampness of earth affect it? A. Such 
a construction would be practicable, especially if 
lined with brick. In starting the fires, It might be 
necessary to build a temporary fire at the foot of 
the vertical portion. 

(34) T. A. W. asks: Is there any means of 
revivifying the common hydraulic cement when 
once damaged? A.. Yes; reburning it. 

J titutifit �mtri,an. 
(35) J. L. C. say s : I wish to build a cistern 

which, on account of the nature of the soil, must 
be built nearly all above ground. My experience 
is that the ordinary square walled cisterns, if 
above ground, are not to be depended on, and gen
erally leak. It is not convenient for me to build a 
round cistern, and I ha, e planned one, shown in 
the diagram, which I think will be very strong and 
will suit my case exactly. It is constructed on the 
principle of the arch, and the pressure of the wa-

con vex lenses, of equal focal lengths, with their 
convex sides toward each other. Their distance 
apart should be two thirds the focal length of 
either. The lens toward the objective should be � 
inch, the other ).2 inch in diameter. 

tel' slrengtllens rather than weakens the walls, 
provided the four corners, which are supplied with 
butt-l'esses, are made to bear the strain. 'Pbis be
ing so, I can save material and make the cistern 
walls 9 inches instead ()! 14<! nches thick. Please 
give me your opinion. A. The principle is a cor
rect one. A good foundation would be required 
for the whole 'of it, to prevent settling, which 
would cause cracks. Greater strength could be 
obtained by .anchors extending diagonally from 
one buttress to the

'
opposite one; tbese could be 

made of iron pipe covered with tar, and secured 
by means of nuts over plate washers. 

(36) E. C. H. says: 1. I have some photo
graphic lenses,double convex, of good quality: one 
is  2)4 inches in diameter and of 8 inches focus; the 
other islinchin dlameter and of 5inchedocus.Can 
I construct a telescope with them, by the addition 
of other glasses, if necessary? A. You cannot 
construct a telescope with lenses intended for pho
tography. The simplest possible telescope con9ists 
of an object lens of very long focus, say from 20 
to 40 inches, and an eye piece, which is one small 
lens or is compounded of two or more small lenses 
of very short focus, say 1 inch or less. 2. How 
shall I arrange them, and what other lenses would 
I require? A. We refer you to the firstnumberof 
the SCIENTIFIC AMERICAN SUPPLEMENT, where 
the construction of telescopes is fully described 
and illustrated. 3. Can a magiC lantern be made 
with these lensas, and how should I arrange them? 
A.IYou can make a magic lantern with them; phOo 
togral'hic lenses are excellent for that purpose ; 
but then you want so-called bullseye condensers, 
between the picture to be enlarged and the light. 
These bullseye lenses mustbe some3 or 5 inches in 
diameter, and have a focus of about 6 inches. 

(37) F.E.D. B. asks: How many chair rock
ers of a common rocking chair can be sawn in an 
hour with a band saw? We have a man here who 
sayshe can saw 4Wlnan hour. Ts it possible? A.The 
man claims that he can saw 6% pieces per second. 
The a verage length of a rocker is 2 feet, to be sown 
on both edges, equal to having13�feet(lineal)per 
second. Probably several would be sawn through 
at each cut; and in most cuts, the concave part of 
one and the convex of the other would be made at 
same' cut. 'I'hisrendel's such a feat possible, and 
it seems no more difficult than for one circular 
sa w to cut 9 boards 2! inches iu width, 1 inch 
thick, and 16 feet long in one minute. This I have 
seen done. At this rate of sawing the incredible 
amount of 172,800 feet of lumber would be sawn 
in 10 hours.-J. E. E., of Pa. 

(38) W. H, s"ys: We want to convey about 
]2 horse power- into a building 37 feet distant. Is 
there any way of making cotton rope impervious 
to the weather, so as to make it serve the above 
pose? A. We wOllld recommend a rubber belt. 

(39) 1. A. M. say s: 1. Of what di am eter 
should a circular sa w be for general use, more par
ticularly on oak logs ? A. From 50 to 60 inches. 
2. How many horse power would be necessary to 
run it? A. From 10 to 30 hOrse power. These an
swers, however, depend in each case on the aver
age size of the tim beL', and amount of work to be 
p .. rformed. As a rule, each horse power, well ap
plied, wl.l saw one thousand feet of lumber with 
a circular saw; this varies Slightly with the hard
ness of tbe timber and power used. For example, 
it is easier to make 30,000 feet. of lumber with 30 
horse power than 5,000 with 5 horse power, partly 
owing to the greater proportionate amount of 
friction in the smaller power mill and other obvi
ous causes.-J. E. E., of Pa. 

(40) J. E. J. says: 1. W ould an achromatic 
spyglass of 50 power be of any use for astronom
ical purposes? Would itshow the globular form 
of the planets, and Jupiter's moons and Saturn's 
rings? A. Yes, if it is a good one. 2. How far 
could a man tie 8een with such a glass on a clear 
bright day ? A. Fifteen Or twenty mUes. 

Would 1t besafe for a pet'son never having seen 
a course of chemical experiments to attempt to 
perform those given in elementary chemistry wlth
out the aid of an instructor? A. Yes, in most 
cases, if done witb proper care. 

(41) C. L. asks: In building a telefcope, the 
objective of which is 5 inches in diameter, how 
ought the lenses to be set? Focus of objeat glass 
is 72 inches. How manY,and of what sizes,should 
the remaining lenses be? A. The object glass 
should be made of two lenses placed in contact. 
':'be outside lens is a double con vex; the outer 
curve may be 49'3 inches rAdius, the inside curve 
16 inches. The inSide lens Is r. concavo-convex fiint 
with the concave side fitting the crown, also of 16 
inches radius, and the exterior curve of 78'4 inches 
radius. The eye piece may be made of two plano-

(42) J. T. Ii says: I have been troubled 
for three months with heating of a sawmill man
drel, aud would like to know the cause. A. See 
article In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
3, on the heating of journala. 

(43) G. J. P. asks : We have 2 drying 
houses, 18:x32 feet, with 6 lines of 4 inch cast iron 
pipe 2i feet long. One party says that ventilation 
is required, so he has cut 3 holes 18 inches square 
in the roof, and put a square box pipe up through 
the 3 holes, and then cut a hole in the end 2 feet 
square; but he does not think it best to make the 
buildings tight. I tell him he ought, in order to 
keep his houses warm,to keep them as tight as pos
sible. Which is right? A. There should be some 
ventilation, and it had better be under con tro1-
Provide a box shaft abou t 16 inches square, at one 
end of the building, extending from near the 
1I00r to 2 feet above the root, cove»ed at top and 
with openings on the sides above the roof; at the 
other end or building, provide a like �haft, but 
short. horizontal, paSSing through the side of the 
buildIDg near the fioor ; in each shaftplace a board 
val ve or damper working on centers, and by moons 
of these you can have as muon or as little venti
lation as the circumstances may require. 

(44) F. J. F. says: In reply to a correspon
dent who stated thllt he had a boat 50 feet long by 

18 feet wide and 3J.2 feet deep, you told him ta 
usc 2 engine9 of 7 inches bore by 12 inches stroke, 
If he puts 2 such engines in the boat, he might as 
well ha ve no boat at all. I had a boat of 14 feet 
beam by 60 feet long; and J used 2 high pressure 
engines of 7 Inches bore and 24 inches stroke, and 
all she would:make up stream was 2).2 or 3 miles per 
hour. A. Our advice to our correspondent was 
based upon examples of successful practice. Of 
course the model of the boat may affect the power 
required to a very great extent, as well as too 
small a boller, a wasteful engine, or the like. 

(45) E. H. R says, in reply to A. E. R's 
query as to clOSing the drip cocks of steam heat
ers: If the air is out of the pipes, in either case 
the heat will be just the same whether the water 
only is run through the drip cocks or whether 
steam goes with the water. The pressure of steam 
in the pipes should be no more in either case if 
the back pressure valve is all right. 

(46) H. L. P. says : In reply to N. W., who 
asked for your theory concerning the motion of 
the eartb, you replied : that "it persisted in its 
motion by the ab8ence of resisting obstructions." 
Is not the air which presses on the surface an ot
.truction? A.The air'which surrounds the earth is 
no more obstruction to its motion than is the wa
ter in the ocean, as both belong to the earth and 
move with it. Remember that the diameter of the 
earth is 8,000 miles, and the hight of the dense at
mospheL'e only a few miles, while at the hight of 
30 or 40 miles scarcely a trace is left. The earth 
moves with the atmosphere through the practical
ly empty space beyond. 

(47) W. P. Ii says, in answer to J. D. H., 
who asks how to thicken his stove patterns, so as 
to taka a heavier set of castings from them: Pre
pare the mold as usual, and then insert something 
between the top and bottom of the fiask, which 
will separate them sufficiently for the additional 
th ickness desired. The cavity is small, and can 
usually be filled by sprinkling sand on the face of 
the fiask when open. An ingenious man can also 
vary the additional thickness as he desires. 

(48) W. S. D. says, in reply to the question, 
how to construct a perfect square, with dividers 
or compasses only, without the aid :)f scale, pen
cil, ruler·, or straight edge, or any other instru
ment, on a given base Qt. a line drawn between two 
given poInt.s: V-t A B be tbe givc-u pOle t�. Prom 

A as a center, with a radius= � B, de�cribe the arc, 
E C; then with B as a center, describe the are, 
FC; with C as a center. describe the arc, AD n; 
then again, with C as a center and a radius= A D 
().2 A B,measured on the arc) describe the arcs at E 
and F; then will the points, A, B, E, F, form a 
perfect square. 

(49) E. H. R says, in reply to H. F. K.'s 
query as to boiler capacity for a steam heater; 
Provide one fifth as much boiler surface ;in square 
feet) as you have of radiating surface in the steam 
pipes, and you will heat your building with econ
omy. 

�50) M. R C. says, in r?ply to 1. O. A.,who 
complains of the fatigue of the eyes: The trouble 
arises from partial paralYSis of the retina or ner
vous coot of the eye, caused by bright white light; 
and it may be obviated by decomposing. the rays 
from the lamp by meaDS of a tinted shade. White 
porcelain is very Kood, or thin tissue paper (white, 
straw-colored, or such), hung between the light 
and the operator so as to shade the white wood, 
will do. If the person be short-sighted he may re
quire a concave glass to suit the sight. If he be 
long-sighted from advancing years, weak lenses 
may be required. If the glasses are suitable for 
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the Sight, and the fatigue continue, rest should be 
enjoined. Strengthen the general health ; sea 
bathing or bathing with sea salt and water is 
good. 

(51 ) S. says, in reply to A.'s query as to 
how to get a good color on casehardened goods: 
Use leather scraps for the purpose. The leather 
shculd be charred sufficiently to pulverize easily, 
and then be pounded, not too fine, say about the 
size of peas. The articles should be imbedded in 
this in an iron box,luted with clay, and heated 
red hot for from 1 to 6 or more hours, as they ars 
to be hardened to a greater or less depth, and then 
dumped into cold water and dried off before they 
lust. 

(52) M. R. C. S. says, in reply to J. H. 1. . 
The splitting of the nails may be due to dry heat, 
as of a stove durin� cold weather. Keep thenails 
cut short; do not scrape::lr file the surfaces; mois
ten with a little glycerin or almond oil to which a 
little !iqWJr potas8aJ has been added. The nails be
coming concave is not, I believe, due to debility 
always, as I have seen it in one case where the 
person was well nourished. 

(53) A. W. C. says, in reply to R I. S., WllO 
asks how to settle rain water: The best plan that 
has as yet been found in Canada is to put about 2 
07.S. powdered alum and 2 07.S. borax Into a twen
ty barrel cistern of black rain water; in a few 
hours the water will be purified, and compara
tively waste water may thus be made fit for cook
ing purpOEes. This mlxt.ute has the same effect 
on lime water, precipitating the offensive purti
cle� to the bottom of the l'eceptacle. 

(54) A. W. C. eayp, in answer to T. B, wh o 
asks as to USlllg potatoes for manufacturing pur· 
poses: Desiccated potatoes have longbaen used as 
an article .of diet by the naval ann mercantile ma
rine of Great Britain; and they were. the staple 
diet of the explorers of the northwest passage un
der J\f cClin tock. 

MnmRALB, BTC.-Specimens have been re

ceivedfrom the followillg correspondents, &nd 

exami ned. 'with the re sults stated: 

Dr. T.-It contains 85 per cent lead and a trace 
of Silver, but no gold.-J. M. McW.-lt is kaolin 
clay.-R. T. W.-No. 1 is mud shale, containing 
pyrites. No. 2 is hardened blue clay. 

COMMUNICA TJONS RECEIVED. 
The Editor of tne !SCIENTIFIO AMERICAN ac

!mowledges, with much pleasure. the receipt of 
original papers and contributlonsllpon the follow
Ing Bubject8: 

On Drawbridges. By C. V. W. 
On the Tails of Comets By E. B. 
On a New WaehBottJe. By W. K. 
On a New Motor. By T. H. 
On a Double Channel Theory. By W. T. C. 
On a Boiler Ex plOSion. By G. H. K. 
On Working Men at the Centennial. By W.P.E. 
On a Meteor. By E. S. 
On B'Hed Wells. By R. A. R. 
On Cleansing Water Mains. By H. O. A. 
On Penguins. By W. E. D. 

A.lso inquiries and answers from the following: 
H. D.-G. R -J. T. B .-J. w. P.-W. T. C.-E. G.B. 
-H. V. lJ.-E. T. H.-W.1d.-J. C.-G. C.-J. C. D. 
-J. S.-C. S.-J. G. A.-R. M.-J. C .  W.-W. D.-
.F. O .  J.-N. P.-W. B. W. 

HINTS TO CORRESPONDEN TS 

Correspondents whose inquiries faU to appear 
.hould repeat them. If not then published, they 
may conclude that., for good reasons, the Editol' 
declines them. 'I.'he address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inventions, assignments, etc� will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
ae it would fill half of our paper to print them all; 
but we generally�akepleasurein answering briefiy 
by mail. if the writer's address is given. 

HundredE of inquiries analogous to the following 
are sent: "Who sells miniature locomotive en
gines? Who makes the best Bteam pumps? Who 
sells mica lamp chimneys? Who makes paper 
barrels? Who selJs millstones? Whose is the best 
glue? Why do not makers of electric telegraph 
al'paratus advt:rtise in the ScIENTIFIC AMERICAN?" 
All such personal inquiries are prlnted,as will be ob
,erved.1O the column of" Business and Personal," 
"hicb. is specially set apurt for that purpose. sub
lect to the charge mentioned at the head of that 
�olumn. Almost any desired information car in 
,his way be expeditiously obtained. 

[0 F FIe I A L.] 

INDEX OF INVENTIONS 
FOR WIDOR 

Letterl!l .Patent of the United State8 were 
Granted In the Week Ending 

January 18. 1876, 
AND EACH BEARING THA'l' DATE. 

[Those marked (r) are reissued patents.] 

Adze eye dies. etc . •  L. Chapman .... 172,254, 255,256, 251 
Alarm signal box, llre, J. 11. Edsvn ....... ........ 172,404 
Alarms, fu'Se for ftre, J. O. Fowler,Jr., .. , ...... 112.411 
Anchor, T . •  1. Whltecar ............................ 172,535 
Artlst's color dish, C. C. Poole .................... 172,342 
Axe dies, L. Chapman .......... . ... 172,250, 172,251, 172,252 
Axe eyes, macbine for opening, L. Chapman ..... 172,249 
llack lash spring, T. Alsop ....................... .. 112.366 
Bale tie. G. Gale ........... ............... ......... 172,417 
Bale tie, D. H. Mathias ....................... ..... 172,330 
llallng, bUCkle for cotton, C. R Herron ... ...... 112,434 
llase ball, S. Hlpklss ................................ 172.315 
Bed bottom, spring, G. F. llethune ................ 172,295 
lied hottom, spring, W. Crlch .. ... ..... .... .... . .. . In,OO\) 
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