
�u�iut�� aua fJ2,tr�()'ual. 
['he Gllargefor lnsertion under this head i8 $1 a Line. 

Small Pleasure Steamboats furnished to 
order. Geo. F. Shedd, Waltham,Mass. 

Machinery-Parties wan ting special articles 
of machinery manufactured would do weJl to correspond 
with The Willow Vale Machine Works, at Chadwicks 
MlUs, N.Y. 

Wanted-2nd hand Engine, 4 to 6 H.P. 
w. H. Clark. Cedar Keys, Fla. 

For Sale-A 60 H.P. Stationary Engine with 
cut 011. As good as new. Will be sold cheap. CaJl or 
address Samuel HarriS, Jr., Catskill, N. Y. 

The New Remedy retains the Ru pture in ease 
and comfort,nlgltt an d day,tlll cured. Sofil cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Manufacturers of Shoe Peg Machinery, 
address Colby & Ingham, Benton Harbor, Mich. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers -How to Remove 
and Prevent It. Address Geo. W. Lord, Pbll>delphia,Pa. 

Planes-Spencer's Iron Throat Plates. Ap­
plicable to all wood planes. Makes an old plane better 
than new. Planes cross-grained wood perfectly smooth. 
Dispenses with cap, works third eaSier, never clogs. 
Adds to durability and appea.rance. Samples 75 cents 
postage paid, with directions. Send for circular. Gervls 
& Co., Phelps, N. Y. 

Williamson's Road Steamer and Steam Plow 
with rubber Tires. Address D. D. Wllllamson,32 Broad 
way, New York, or Bax 1809. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and Durability. Saves from ten to twenty per 
eent. Chalmers Spence Company, foot East 9th St., New 
York-1202 N. 2d St., St. Louis, Mo. 

Nickel and its Uses for Plating, with gene­
ral description. Price 50c. a copy, malleiffree, by L. & J. 
W. Feucht wanger, 55 Cedar Street, New York. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vall. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup­
lings, Pulleys, Hangers and Shafting a SpeCialty. Orders 
promptly filled. Circulars free. Address Sl1or�t Manu· 
faclurlng Company, Carthage, N. Y. 
Cabinet Makers' Machinery. T.RBailey&Vail. 

Machinery at the Vienna Exposition. See 
the Vienna correspondence of the Boston Journal of 
Commerce, $3 a year. 

Freeland '1'001 Works (late A. M. Freeland), 
560 West 34th St., N. Y. Machinists' Tools a speCialty. 

Improved Automatic Hub Mortiser, Hub 
Turner, Hub Borer, Spoke Lathe, Tenoner, Throater and 
Spoke B.ltlng Machinery. Address Defiance Machine 
Works, Defiance, Ohio. 

B u y  Gear's Improved 'Wonderful Paneling 
Machine, Boston, Mass. 

N ye's Sperm Sewing Machine Oil is the Best 
n the wo-rld. Sold everywhere in bbls.,half bbls., c.tns and 

bottles, at lowest prices. W. F. Nye, NewBedford,Mass. 
. Belting-Best Philadelp\lia Oak Tanned· 

c. W. Arny, 301 and 303 Cherry Street, PhlladelphW;"Ra .. 
Stave & Shingle Machinery. T.RBailey &Vail. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., .Boston, Mass.,for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
The Ellis Vapor Eng-ines,with late improve­

ments, manufactured by Baskins Machine Company, 
Fitchburg, Mass. 

The Best Smutter and Separator Combined 
In America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Re<Yulators and Gage Cocks-For 
the best, address ':Murrill & Keizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers-No one using Steam Boilers can aflord to 
be without them. 1. B. Davis & Co. 

Buy Steam Pumps and Packing of Gear, 
Boston, Mass. 

Brown's Coalyard Quarry & Contractors' A.p­
paratus for hoisting and conveying material by iron cabfe, 
W.D.Andrews & Bro. 414 Wuter st.N. Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han­
dles. Shaping Machine for Wood working. T. R. Bailey 
& VaH, Lockport, N. Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety In working Steam Boilers. 1. 
B. Davis & Co., Hartford, Conn. 

Root's Wrought Iron Sectional Safety Boiler. 
1,OOOln use. Address Root Steam Engine Co. 2dAvenue 
and 28th Street, New York. 

Grain, Paint, Ink, Spice and Drug Mills. 
Ross Bro's, 85 First Street. Wllllamsburgh, N. Y. 

Ccvering for Boilers and Pipes, The most 
economical and dUrable article In use. Took first prize 
at American Institute Fair. Van Tuyl Manufacturing 
Company, 528 Water Street, New York. 

Key Seat Cutting Machine.T.RBailey & Vail. 

Cheap Wood-Working Machinery. A.ddress 
M. B. Cochran & Co.,Plttsburgh,Pa. 

Peck's Patent Drop Press. For circulars, 
address MilO, Peck & Co., New Haven, Conn. 

Steam Fire Engines,RJ .Gould,N ewar k ,N.J. 
Sure cure for Slipping Belts-Sutton 's pat­

ent Pulley Cover Is warranted to do double the work 
before the belt will Slip. See ScI. Am. June 21st, 1873, 
Page 389. Circulars free. J.W.Sutton,95 Liberty St.,N.Y. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Machinists-Price List of small Tools free; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn­
hlll, Boston,Mass. 

The Berryman Steam Trap excels all others. 
The best Is always the cheapest. Addre"" I. B. Davis & 
Co., Hartford. Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

For Solid Wrought-iron Beams, etc., see ad­
vertisement. AddresslJnlon hon MillS, Plttsburgh,Pa., 
for lithograph, etc. 

Parties desiring Steam Machinery for quar. 
rying stone, address Steam Stone Cutter Co .. Rutland,Vt. 

Hydraulic Presses and Jacks, new and sec­
ond hand. E. Lyon, 470 Grand Street. New York. 

Rubber Machinery of all kinds manufac­
tured by W. E. Kelly, New BrunswiCk, N. J. 

Boring Machine for PulleY8-no limit to 
capacity. T. R. Bailey & Vail , Lockport, N. Y. 

Jdtutifi, 

c. C. R asks: How can I make the best 
varnish for a violin? 

E. H. R asks: What is Box's process for 
treating peat for fuel? 

T. A. asks for the process of stamping and 
retinnlng tin ware. 

C. H. W. Jr. asks for the best method of 
softening the scale on cast Iron. 

D. B. B. asks for a plan for an oven for 
annealing small steel forgings. What Is the best material 
for fuel? 

J. H. says: Can any one givea rule for de­
terminlngthe relative position of the frets on the finger 
board of the guitar? 

D. B. B. asks how he may heal a natural 
opening In the ,Ide of a young cow's teat. There Is no 
projection, but sirr,piy an opening from which the milk 
issues. 

J. A. F. asks: Is it considered dangerous to 
use rain water Jor drinking and culinary purposes If it Is 
conveyed through lead pipes? If It Is, what Is the best 
kind of metal pipe to u,"? 

L. A. C. asks how to make a composition of 
metals which will be nearly or quite as hard and dura­
ble, and will make as smooth and sound a coating, as 
brass, which can be melted In a common Iron ladle. 

J. A. F. says: Our court room �s defective 
as regards accoustlcs. The room Is 54x6ox29 (pitch of 
story) with gallery at one end, extending (on the sides) 
half the length of the room, Can anything be done to 
Improve It? 

R M. F. asks: 1. Which is the chief causo 
of the surf, wind, or tide? 2. In a dead calm, would the 
rise, distributed through a space of several hours, cause 
any surf on the coast? 3. During calm weather, how 
does the tide affect the surf where the rise and fall of 
the tide Is 50 feet or upwards, or on any coast where the 
rise and fall Is great? 

S. D. S. asks: In a musical wind instru­
ment. to be blown as a trumpet, what length of the In­
strumen,t makes a tone, and what lengtl:l makes a semi­
tone? iVhat Is the length In Inches measured on the In­
strument between C and C? If the Instrument be one 
half Inch diameter In the bore, will the distance for a 
tone and a semltone be the same as If the bore were 
three fourths of an Inch In diameter? WoulCl these 
distances be the same on a crooked instrument as on a 
straight one? 

E. C. B. ask�: 1. How does the fly wheel 
of the Scott and Morton revolving steam engine, illus­
trated In your edition of April 5, receive Its motion? I 
don't understand Iww the jJower Is applied to It. from 
the cylinder. 2. How is It that salt Is put on Ice �.;.-;,. 
serve ice cream, but if it is put on ice on a sidewalk, e\�c., 
It melts It? Answers: 1. The fly wheel ,.,,,:1 "'l'Il�r 
are not concentric,t'1eircenten. differing by a half stroke. 
Let A represent the position of the center of the cylin. 

D A B C 
, ------,---,----------, 

der, B the center of the fly wheel, and C the wrist pin 
wheu at the endof a stroke, the piston rod being as far 
out as possible. At the end of a half revolution the 
wrist pin will be at D, the piston being at the. other end 
of the stroke. In th e figure BC�BD, andAB= one half 
stroke. 2. Salt always melts Ice, thereby absorbing a 
certain amount of "heat from surrounding bodies; and 
since It takes heat from the cream, It cools It. On the 
side walk It also melts the Ice, thus taking a certain 
amount of heat from the air, the stones, and the feet 
that travel upon it j hence car horses' feet are often 
frozen when the tracks are salted. 

A. B. asks: What is the best method of 
amalgamating a large zinc cylinder for a Bp"nsen's elec­
trical battery? To Immerse the cylinder woulci req ulre 
a large amount of mercury, and I cannot succeed by rub­
bing It on. If the zinc, after being washed In sulphuric 
aCid, is immersed in mercury, and the greater part of the 
surface Is not brightened In the least, and Is apparently 
unaffected by the mercury, what Is the cause and how 
can It be remedied? Answer: Into a flat porcelain dish 
containing 2 or 3 ozs. of mercury, pour half a pint of 
!jJ;rong muriatic (hydrochloric) acid; roll your zincs In 
tlte dish, so that the acid and mercury will touch thezlnc 
at the same time; In this way the mercury will unite 
(or amalgamate) with the zincs with very little rubbing. 
After this rinse them In clean cold water, and place them 
In the battery jars: pour clean water on the mercury 
left In the dish, until the acid Is washed away, then 
pour the mercury Into the jars, and the battery Is ready 
for the solutions. 

J. M. says: I have been trying to construct 
a galvaniC battery, but have not succeeded. It Is made 
on the plan of Daniell's constant battery, and consists 
of two copper cups each 6 Inches high and 4X Inches In 
diameter, with a perforated shelf near the top, % Inch 
wide. Two porous cups 3 Inches wide and X Inch thick, 
and two solid zinc rods 17,( inches in dia.meter, are used. 
The porous cups are placed In the copper cups, and the 
zinc rods are insulated and hung inside of the porous 
cups, which are made of round drain tile. In the porous 
cups Iphlced a solution of one part of 011 of vitriol in 
seven parts of water, and in the copper cups, a solu­
tion of blue vitriol and a little all of vitriol. After stand· 
Ing awhile, I took hold of the handles but could feel no 
shock, nor has It worked since. What Is the matter 
with It? Answer: The electriCity from a battery of two 
of Daniell's cells of Lhe size you mention could hardly 
be felt with the hand; but if you place the terminal 
wires on your tongue, without touching each other, It 
can be tasted. The proper way for your purpose Is to 
allow the electriCity, direct from the battery, to pass 
through the primary coil of an electro-magnetic machine 
and then pass the Induced current from the secundary 
coil of the instruments, through your body, and It will 
require no great sensitiveness to feel It. The instru­
ment will cost ten or fifteen dollars, accordlng to power. 

C. M. W. says: 1. I have an electro-mag­
netic '11achine from which, at times, I can feel electrlc 
shocks through one conductor without any connection 
with the other whatev.r. How Is this? 2. Can I fix the 
machine in any way so that I can get the shock through 
but one conductor without any connection with the 
other? If so, how? 3. Can I charge a chair or stool 
with electricity, or charge myself with it, so that a per­
son touclling any of the above can feel the shock with­
out tlleir touclling tile conductor? Answers: 1. Tllis 

effect Is very noticeable when using the Induction coils 
or frictional machines. While experimenting at home 
with a small Induction COil, we have frequently Illuml· 
nated a six Inch Geissler tube by holding It with the 
thUmb on one of the platina terminals, and the other 
terminal within a half Inch of one pole of the- Instru-
ment, without any apparent connection wlthmther pole; 
of course there was a connection, or passage, and it was 
through the air, as may be easily proved by connecting 
the outside coating of a well charged Leyden jar with 
the gas or water pipes (so as to expose a larger surface 
for the escape); on presenting the knuckles to the knob 
of the jar, the shoclr will be felt without It being neces­
sary to touch the gas pipe or outer co,tlng. 2. In real· 
Ity, no, but the connection may be so disguised that It 
will not be apparent. 3. If you stand OB. a stool with 
crown glass legs, you may be charged so that you can, 
with your finger or an icicle, Ignite alcohol contained 
In a tin cup and held by some person who need not be 
In direct apparent connection with the other pole. In 
this case, tile same prinCiple Is Involved as in the charg­
In!" and discharging of the Leyden jar, namely, that It 
would be Impossible to charge either without a connec· 
tlon being established with both poles. We think the 
best machines, for the class of experiment in which the 
connection or circuit is not apparent, are those that 
produce very intense electricity, such as the instrument 
of Professor Holtz (described on page 380 of our volume 
XVI) or the ordinary frictional plate machine. 

H. W. U. asks if the common burninJ< gas 
will pass through water In a gas pipe. with the orainary 
pressure. Answer: A column of water, one inch cross 
section and about 2'3 feet hlgh,welghs one pound. Gas, 
to rise through a column of this hight,must consequent­
lyhave a pressure of one pound per square inch j and 
the pressure required per sq uare Inch will vary with the 
hight of the column of water through which It is to 
pass. 

A. W. asks: 1. How much horse power will 
It require to raise water through a tuoe one Inch dlame· 
terfrom thirty to forty feet perpendicular? 2. Does 
condensed air press as many pounds on the inch as steam 
does? Answers: 1. Multiply the number of pounds of 
water delivered per minute by the hlght to which It Is 
to be raised, and divide the product by 13,000. This will 
be the horse power required, to which must be added 
the friction of the water In the pl!,e. 2. Yes. 

C. P. 'iV. asks: About how many degrees 
of heat will water absorb under a pressure of one hun­
dred pounds? In other words. does not water change 
Into steam at 2 12'? Answer: Accoralng to the gen­
erally accepted theGry of heat being a mode of mo­
tion, water does change into steam, under a tmospheric 
pressure, at a �emperature indicated by the thermome­
ter of about 212' Fahr.; but before It changes Its condi­
tion, It requires an addition of about 967' of heat, which 
are not Indicated by the thermometer. but can be ob­
served by condensing the steam. This amount of heat, 
which Is ordinarily called latent heat, Is supposed to be 
convertedlntothework exerted by the particles of water 
In changing In to steam. 

F. W. asks: Will the iron radiator used for 
steam heating radiate as much heat In proportioB. to In­
ternal temperature If filled with hot water Instead of 
steam? Answer: If the circulation Is equally good, In 
both CQOOliJ.t!''':Y amou!!! of heat radiated In proportion 
to temperalUiewm b'e'the 'rame. . 

G. W. F. asks: 1. Is water compressible? 
If so, to what extent for a given amount of force? 2. 
Is there any ratio between the compressibility (If snoh 
exists) of different liquids and their specific heats? Or 
to put the matter conversely: Supposing an equal quan­
tity of heat be applied to substances of different specific 
heat, water and mercury, for example, is the force of 
expansion the same or different in each case? Answers: 
1. Water Is compressible to the extent of about fifty 
mlllloRths of Its volume by a pressure of 15 pounds per 
square Inch. 2. There is no such ratio. Generally. the 
most expansible liquids are the most compressible. 

W. S. says: We have in a mine a pump 
with the discharge and suction pipes both 4 Inches In 
diameter. From the discharge pipe we connected a 6 
Inch pipe for a column which Is nearly 1,000 feet up a 
slope. 1.. S. J. claims that there Is no more weight of 
colUmn on the pump with a 6 1nch pipe than tl\ere would 
be with a 4 Inch pipe. D. R. J. claims, on the contrary, 
that there Is, for the reason that the 6 Inch column will 
hold more water than the 4 Inch, and this makes the 
colUmn heavier. Answer: There is certainly more 
weight of column when the 6 inch pipe is used, but the 
pressure on the pump piston is the same, in each case. 
The pressure on the base of a column of liquid I s  
proportional t o  t h e  hlght o f  90lumn a n d  area of the 
bh.se, and independent of the cross section of any part 
of the column, other than the base. 

J. J. Y. says: In a factory in this place, 
pressure is obtained by means of a lever or handle at· 
tached to an eccentric. How Is the p ower obtained by 
It calculated? Is It done In the same way as with a sim­
ple lever, the fulcrum of which Is the axis of the eccen· 
trlc? If not, how? Answer: Thlslsslmplya bent lever, 
and the calculations are madiJ in the usual manner. 

J. H. asks: Are bristle cuttings of any value 
as a fertilizer? If so, how could theybe prepared? An­
swer: Mix with wood ashes and use as a ferttllzer. 

R F. says: W. B. asks for a recipe for ce­
ment that wlll reelst 011 on the joints of a tfn box; I sup­
pose he means the joint round the cover. I have proved 
that thick shellac varnish, made with alcohol as a sol­
vent. applied to the inside of a leather vessel, will hold 
whale 011 three to five months: therefore I conclude 
that, If W. B. makes a thick paste by dissolving gum 
shellac in water by heat, and applies It thoroughly to the 
joint and, when dry, cemen.ts a strip of paper by the 
same paste around the joint, he will accomplish his 1mr­
pose; or if he labels his boxes, let him cover the joint. 
Gum shellac dissolved In water as above Is the best ceo 
ment I ever found for labeling on bright tin; and by 
uslng l t , h e  will accomplish a double purpose. 

J. H. M. says, in answer to W. H.'s query 
about foul water In a well: Let him clean out his well, 
take out his pipe, fasten or solder on a pleee of wire 
screen, about one sixteenth inch mesh, on the lower end 
of the pipe and bore a number of half Inch holes 
through the pipe within a foot or two of the bottom end, 
covering the holes also with the wire SCreen. Insert the 
pipe in the well, having It terminate In the center of the 
bottom of the well, and then fill up the well with clean 
washed gravel. The same thing can be done by using a 
pump log instead of pipe, and serving in same manner. 
I was troubled In the same manner that W. H. was, and 
have tried the above plan and it gives me the best water 
In this viCinity. It might, perhaps, be an Improvement 
to occasionally put in a layer of cbarcoal when flJllngup 
with gravel, the coarsest charcoal being in the bottom 
of the well. Will W. H. give us the result after pump­
Ing out the, water enough to clean the gravel? If the 
stones of the well were taken out,beforefiJllngas above' 
it would be still better. 
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M. V. B. asks: Are meerschaum or other 
pipes made from froth of the sea? Are they not made 
from clay found In some parts of Europe? Answer: 
Meerschaum is a German word, Signifying sea foam, and 
Is applied to the minerai sillcate of magnesia-of which 
meerschaum pipes are made-on account of the light 
and white nature of the substance. The best qualities 
come from Asia Minor. 

E. J. C. asks how to burnish g'ilding on 
china. Answer: We give toe following from Wagner's 

"Chemieal Technologv:" The gold employed for deeo 
rating the porcelain is dissolved in aqua regia, and pre­
Cipitated with either sul�hate of Iron, nitrate of protox­
ide of mercury or by means of oxalic acid. In Its appli­
cation the gold must be Intimately mixed with a flux, 
generally nitrate of biSmuth. The article to be gilt 
must be thoroughly freed from grease, else the gold will 
not adhere. The gold p owder, finely ground up with 
honey or sugar, Or some such soluble substance, is ap 
plied with a pellcll brush. The burning In is effected lu 
a muffie. The gold Is not melted dUring the burning, 
but becomes firmly set upon the article by means of the 
flux. After burning the gold does not at onCe a ppear 
bright, but requires burnishing with an agate tool. 
Bright gi\,ding Is effected by burning In a solution of sui. 
phuret of gold or fulminating gold in balsam of sulphur 
whiCh requires no burnishing. 

J. T. D. asks what is the best work 'On min­
eralogy. II I would like to have Borne good work to as­
sist me, as Ifl ndrocksthatI cannot understand. 2. Wha t 
would it cost to have ores of silver and lead assayed?JI 
Answers: L Use Dana's "Mineralogy." 2. Assays of 
lead, gold, or Silver cost $10 each. 

J. L. S. asks: Why is it that a certain quan­
tity of Inflammable gas, burnilJgin an ordinary gas stove giVes out so very much mOre heat than when consumed in the commOn form of a light? I can easily understand how the heat is greatly Increased by means of the free access of oxygen in the air, but can conceive no cause for the astonishing difference that actualiy exists. The same amount of gas burned in open air, even when it is bountifully supplied with oxygen, prod"ces a sensible heat, InSignificant when compared with that emitted from the gas stove. Ia the heat generated In the two cases actualiy so different In IntenSity, or Is It approxi­mately the same, but only more generally diffused in the latter instance? If the last be true, why? Answer: Gas burned in a gas stove or Bunsen burner is mixed with air so as to be completely consumed j hence we have a blUe flame and no light. In an ordinary bats­wing burner the.alr has aCCess only to the outside of the flame, and the heated particles of unconsumed carbon give luminosily to the flame. In a gas stove, too, the arrangement is such as to heat as large a current of air as pOSSible, and to diffuse the heat In all directions. You will find this fully explained In any work on chemistry or cyclopmdia, illHler the title of combUstion. The oxyhy­
drogen blowpipe produces a more intense heat thren I\ny stove or furnace, because the combustion is perfect, yet it does not heat a room where it is usedlio much as ye)llr gas stove, because it js not so arranged as to readily dif fuse this heat through the surrounding atm9spl!tere. 

W. E. M. asks: Is there any process by 
which silicate of soda or potash, after It has been dis­
solved in boiling water, can be made to possess the same 
qualities as before dissolving? The qualities I desire 
are as follows: It must be nearly Or q,Uite transparent, 
nearly or llulte Ins01uble l n  cold water, and must stand 
a heat of 600' Faltr. Th us far I have failed to get a satts­
factory result after dissolving. I have tried chloride of 
calcium, which leaves an opaque silicate of lime, and 
does not answer. I have tried drying !tIn a heat of 130', 
which Is the greatest degree It will stand; and, after al­
lOwing I t to dry in the air fDr three or four days and In 
this heat for eight hours, It would not then stand 150' 
without blistering. I must have It In the liquId so as to 
apply It In successive coats until I get a thickness of u: 

of an InCh. Would dissolving It In any other ltquld 
which Isnot very costly give a better result? Answer: 
Try using It in a state of fUSion, either by fu sing the 
commercial dry silicate of soda, or by fusing a mixture 
of pulverized quartz 45 parts, calCined soda 23 parts, 
carbon 3 parts, and pouring the melted glass over the 
surface, which should be warmed also. 

J. J. G. asks why vermilion turns dark,and 
If there Is any remedy that will make the color perma­
nent. Answer: Vermilion of commerce often contains 
red lead and chrome red, which blacken in an atmos­
phere containing salphur. Pure vermilion con be sub­
limed, Ie Wing the Impurities behind. Blackening may 
also be due to a molecular Change, difficult to account 
for and more difficult to prevent, since there Is both a 
red and a black sulphide of mercury, the latter being the 
most stable. 

J. A. H. asks: 1. Which of the elements is 
It that wlli not combine with oxygen, as stated In Ros­
coe's "Chemical Primer"? 2. How is it that some 
works on Chemistry give 64 elements and others 63? 
Which one are they uncertain about? Is It peloplum? 
Answers: 1. Oxygen wilJ not combine with fluorine. 2. 
Nearly all text books, including Roscoe, Barker) Cooke, 
Rolfe and Gillett, Gorup-Bessanez, Steele, Attfield, men­
tion but 63 metalE. Peloplum was the name given by H. 
Rose to a metal supposed to existlnAmerican columblte. 
along with columbium or niobium. He afterwards Con 
cluded that what he had supposed to be pelopic acid was 
only another compound of niobium. It has since been 
discovered that both these errors were caused by the 
presence of tantalum. Jargonium and narium were 
also once supposed to be new elements. 

C. M. P. says: I am constructing a tele­
scope. 1. Would an Instrument with a 4 Inch objective 
be large enough to aid in the study? 2. I have devised 
a machine which will grind a perfect lens of any size or 
shape; but I do not know how to give glass the fine 
polish necessary. Please Inform me of the process and 
the materials used. 3. Please inform me what would 
be the cost of good lenses, of the size mentioned, at the 
manufacturers? What would be the cost of a complete 
Instrument? What standard work on astronomy would 
you recommend? Answers: 1. We should recommend a 
telescope of four Inches aperture. The price of such a 
lens Is $100; with eq uatorlal mounting, complete, about 
$250. 2. Your device was antiCipated by an experiment 
of Professor Boyle of this City. A local poliSher of 
rhomboidal shape, moving in cycloid curves, was found 
to correet a four Inches lens In twenty minutes. Direc­
tions for grinding and polishing specula are given by 

Professor _Henry Draper It On the COB.struction of a Sil­
vered Glasll. Telescope" (Smithsonian instit",te, prlce $1.) 
3. Useful standard works are, for observers: Proctor's 
"Star Atlas," Guillemin's" The Heavens," and Schellen 

" On Spectrum Analysis j" and, for students, works by 
Loomis and Chauvenet. 

W. asks: Will zinc and lead fuse together 
so as to form a perfect alloy? If so, are there any par­
ticular directions to be followed? Answer: Zinc and 
lead will probably form an alioy. Zlncm ust be fused In 
a covered crucible to prevent Its taking fire. Their melt 
Ing pOints do not difler greatly. 
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