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�:U$tnt�$ ana "trsotml. 
n'.e <Jharflefor insertion under thiB head i8 $1 a LllU. 

Protect your Buildin�s with Patent Liquid 
Slate Roof Paint. Fire Prootand Elastic and very Cheap. 
Send for Circular of Prices and Certificates. Now York 
City 011 Co., 116 Malden Lane, New York, Sole Agents. 

Wanted-The address of N. P. Stevens, 
Patentee of Steam Piston Packing. H. L. Anderson, 
Box 1294, Zanesville, Ohio. 

'rhe Antiquities of Mexico, 9 Vol. imp. folio, 
elegantly bound. for $125. Dr. Dltson, Albany, N. Y. 
Wanted,a 2d hand foot lathe. J.H. S.,Box 5345. 

Manf. of Match, Bobbin & Clothes Pin Ma
chinery, address T. R. Bailey & Vall, Lockport, N.Y. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Bailey & Vail, Lockport, N.Y. 

Boult's Unrivaled Paneling, Variety Mold
ng and Dovetailing Machine. Manufactured by Battle 

Creek Machinery Company,Battle Creek, Mich. 
We sell all Chemicals, Metallic, Oxides, and 

Drugs; directions on Nickel, in pamphlet form, we mail, 
on receipt of flfty cents j a Treatise on" Soluble Glas s "  
w e  mall for $1. Orders will receive prompt attention by 
L. & J. W. Feucht wanger, 55 Cedar Street,New York. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address Union Iron MillS, Pittsburgh, Pa., 

or lithograph, etc. 
Steam Boiler and Pipe Covering-Economy, 

�afety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., N. Y. 

Bacon's Hoisting Engines for Mines, Con
tractors, Blast Furnaces, &c., adapted to every possible 
duty. Earle C. Bacon, (;len. Ag't, S6 Cortland St., N. Y. 

Wanted-To manufacture, under contract, 
heavy Machinery, Steam Engines, Ore Crushers, &C., &c. 
Address Herrman & Herchelrode M'f'g 00., Dayton,Ohio. 

For Bolt Forging Machines, Bolt Holdin� 
Vises to upset by hand. J. R. Abbe, Manchest.r. N.H. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,23 Cornhlll,Boston,Ms. 

Brass Gear Wheels, for models, &0., made to 
order, by D. Gilbert & Son, 212 Chester St., Phlla., Pa. 

'rhe New Remedy rethins the Rupture in ease 
and comfort,nlght and day,tlll cured. Sold cheap. Fitted 
without cllarge, by the Elastic Truss Co, 68S Broad way. 

Superior to all others-Limet & Co.'s French 
Files. They are cheaper than English files. They are 
heavier, better finished, and better tempered. Send for 
Hlce-list. Homer Foot & Co., Sole Agents, 20 Platt 

Street, New York. 
Metal Patterns, Models, and Dies for cutting 

metal of any kind, made to order. Hendey Brothers, 
Wolcotvllle, Conn. 

For Sale-Second hand Planer, nearly new. 
Planes4 ft.x2 ft.xI9 Inches. Enquire at D.Frlsble & Co., 
New Haven, Conn. 

Telegraph & Electrical Inst's-Cheap inst's 
for learners-Models an[l light Mach'y. G. W. Stockly. 
Sec., Cleveland, Ohio. 

Brown's Coalyard Quarry & Contractors' Ap
p:Hatus for hoisting andcon veymgmaterlal by tron caolt'. 
W_D.Andrews& Bro. 414 Waterst.N. Y .  

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

Belting-Best Philadelphia Oak Tanned. 
c. w. Arny, SOl and SOS Cherry Street, Phlladelphla,Pa. 

Mercurial Steam Blast & Hydraulic Gau�es 
of all pressures, very accurate. T.Shaw,913 Ridge av.,P'hil. 

For patent Electric Watch-clocks, address 
.Terome Redding & Co. 30 Hanover Street,Boston,Mass. 

Mining, Wrecking, Pumping, Drainage, or 
[rrlgating Machinery, tor sale orrent. Dee advertisement, 
�ndrew's Patent, Inside page. 

Lathes, Planers, Drills, Millin� and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. • 

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

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
. Buy Gear's Wonderful Paneling Machine, 
·Boston, M.ass. 

.!<'or best Presses, Dies and Fruit Can Tools 
lEl!lss & Williams. oor. of Plymouth & Jay,Brooklyn,N.Y, 

J<'ive different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
arger sizes have a ral1ge of over two miles. These arms 

Me Indispensable In modern warfare. 
Hydraulic Presses and Jacks, new and sec

<ond hand. E. Lyon, 470 Grand Street. New York. 
Just Published-" Workshop Receipts" for 

Man ufacturers, MechaniCS, and Scientific Amateurs. 
$2, mall free. E. & F. N. Spon, 446 Broome Street, N. Y. 

Damper Regulators and Gage Cocks-For 
the best. address Murrlll & Keizer, Baltimore, Md. 

Steam Fire Engines,RJ .Gould,N ewar k,N.J. 
Peck's Patent Drop Press. For circulars, 

lIddress Milo. Peck & Co., New Haven, ConD.. 
Dickilils(Ju's Pa tent Sha ped Diamond Carbon 

Paints and adjustable hold"r for working Stone, dress
dng Emery Wheels, Grindstones, &c., e4 Nassau st.,N.Y. 

In our answer to T. C. E., page 331, current 
'volume, It Is stated that either borax or shellac will 
proba bly dissolve the gum of the peach tree. The word 

,ether should �e substituted for either. 

P. G. W. asks : Is it practicable to raise 
··water 14 or 15 feet with a steam ejector through a S Inch 
,�pipe? How many cubic feet of steam at a given pressure 
,to 100 cubic feet witter raised will be required? Will It 
\ be as economical as to use a steam pump for the work? 
Answer: The ejector will worK very well under the cir
cumstances mentioned; but probably It will not be as 
economical as a good steam pump. 

T. asks: 1. Has there ever been discov
ered, and if so what i8 it, a geometric rule for trisecting 
any angle save a right angle? 2. Is there any known 
way by which a hyperbola or parabola maybe trisected? 
Answers : 1. An equation of the third degree Is Involved 
n tM solution of this problem. 2. We do not understand 
what you mean by this question. 

A. M. asks: How can I get iron ou t of dip
ping acid (nitric and sulphuric) which has aCCidentally 
been dissolved In It? It gives the brass articles a dull 
color when dipped In It. Answer: If the mixed acids 
are not too strong, you can preCipitate the iron as prUB_ 
sian blue by the addition of dilute solution of yellow 
pruSSiate of pota'h (ferrocyanlde of potassium). Add 
the yellow pruSSiate solution by degrees, stirring well 
until a bl uecolorceases to be formed, andthenallow to 
settle. Pour ofl the �clrt from the preCipitate. 

C. A. asks: How can I remove and prevent 
rust on a cooking stove? Answer: Remove as much 
of the rust as possible by scraping and brushing, and 
then rub with plumbago, ordinarily called black lead. 
The 0rdlnarv stove polish Is this subatance prepared for 
the purpose. 

J. A. M. asks: What is the best material 
for a bake oven? Answer: A brick oven will probably 
be the most serviceable, but you can make one of mud 
or clay. 

F. W. D. asks: If a curr �nt of electricity be 
passed through a telegraph wlre,always In one direction, 
how can I find the direction It takes, knowing nothing 
of Its connections with the battery, yet having access 
to the wire? Answer: If the wire runs approximately 
north and south, you might be able to tell the direction 
of the current by placing a magnetic needle beneath It, 
and observing the defiectlon. If the wire runs nearly 
east and west, It would probably be necessary to attach 
a compensating magnet, 80 as to annul the influence of 
the earth's polarity. In case the Intensity of the Current 
Is not sufficient to deflect the needle, you might be 
obliged to employ a delicate galvanometor, and also to 
cut the wire and attach the ends to the Instrument. You 
will find directions In re".ard to the use of �alvanome
ters In any good text book on electr,clty. 

J. H. M. says: 1. I have two boilers, 4 feet 
diameter, 16 feet long. with two 16 Inch flues. The fire 
Is under front end of boilers; It passes under boiler and 
returns through the flues and up the chimney. W!ll 
some one tell me how large and how high a round Iron 
chimney should be to have a good draft? Fuel Is wet 
sawdust. I want to carry90lbs. steam andburnas much 
sawdust as possible. 2. Will some one describe a fur
nace and give Its capacity for burning sawdust and 
making steam? S_ Is there a tightening pulley In use 
with a rubber tyre? Would such a thing not be prefer
able to wood or Iron, being a savlngof belts? Answers: 
1,2. !tis quite common to use sawdust for fuel, in many 
localities. If you will write to any good bulilier of sta
tionary engines and boilers, he will proba bly send you an 
engraving illustrating the arrangement �f furnace. Per
haps Borne of our readers who have had experience with 
this fuel will be kind enough to send descriptions. S. 
We scarcely think that such a pulley would be desirable. 

D. T. T. asks: 1. What attractive or lift
ing force has the most powerful magnet ever known? 
2. Is there any magnet that will lift an object upward 
to any distance? Answers: 1. About Sy, tuns. 2. No. 

R B. says: While at breakfast this morning 
a drop or two of coflee was by accident spilt on my 
plate, and came In contact with some Sirup I had been 
eating. The peculiar shaae assumed by the mixture 
raised my suspicions that all was Mt right with the 
Sirup On further trlal,I found that the coflee and sirup, 
when mixed, turned very dark, whUe coffee and molasses 
did not change color. I afterwards tested the Sirup 
with tannin, and found, as I expected, that I had" pret
ty fair article of Ink from the mixtUre. I presume the 
Sirup was made from starch. I would be glad to have 
your opinion as to the healthfulness of such slrnp, and 
whether coffee may be considered afalr test forglucose? 
If so, It certainly Is a very simple test, which can be 
made at any time, and should be better known. Answer: 
The rea�tlon of which you speak Indicates the presence 
of Iron In the sirup. Tannic aCid, It Is well known, as 
well as Its salts, are characterized by striking a deep 
black color with the persalts of Iron. There Is sufficient 
tannin In coffee to effect this reaction, and the Iron In 
the Sirup Is probably due to the Iron vessels used In Its 
manufacture. We have ourselves noticed the reaction 
of tea with Iron. 

J. A. C. asks: 1. Would rubber dissolved 
In blsulphide of carbon be of any use on the Inside of 
a gum belt from which the rubber has been worn off? 
Would It adhere well, or would the solvent Injure the 
cotton of the belt? 2. Would this solution do for water
proofing boots and shoes? 3. We are using a locomo
tive boiler with 66 two Inch flues; we have had great 
trouble with their leaking; we have had them reset, but 
they were no better. Then we stopped using the water 
from our well, and took it from a dam on a small stream, 
since which we have had no trouble. Now the tubes are 
cloan, or very nearly so. Do you think that any kind of 
clear water would cause them to leak, at once? From 
appearances, it was the water that caused it, but we are 
surprised that any water should cause it at once, and 
thought that they must become coated so as to over
heat first. Answers: 1. We do not think that you can 
repair the belt In the manner mentioned. 2. There Is a 
solution made for this purpose, which answers very well. 
3. Fresh water sometimes cuts out scale or mud at once, 
causing leaks. 

S. A. T. says: I had about $10 worth of 
postage stamps, torn apart, in a tin box o n my desk; and 
somebody upset Ink on them, which has dissolved the 
gum on them and soiled nearly all of them. The gum 
has dried and they are all stuck together and soiled with 
Ink. What can I do with them? I can soak them apart, 
but how about the Ink? Answer: After carefull), soak
Ing the stamps apart, you can remove the Ink stain by 
brushing them over with a fine camel's hair brush dipped 
In a dilute solution of oxalic acid. Oxalic acid Is poison
ous, so that care must be exercised in using it. 

J. T. A. asks: 1. Can buckshot be fired 
from a swivel boat gun, so as to kill large birds at 1,000 
yards? 2. What would be the length and caliber of such a 
gun, and the proper charges of powder and buckshot? 
Answers: 1. No. 2. Your best plan would be to copy 
as nearly as possible the 12 pound mountain howitzer, 
used In the army. The weight of tills gu" Is 220 pounds. 
You might place your buckshot In canisters, and thus 
obtain a range of perhaps 500 yards: but the deviation 
of the balls at the end of their path would be over a 
space of fully fifty feet In diameter. The proper charge 
of powder Is y, lb. to the above mentioned weight of 
projectile. If you have facilities for making shells and 
understand the arrangement of time fuses, you can do 
good execution atl,005yards range, elevating your piece 
to 5' and cutting your fuse at S seconds. For further In
formation, consult any standard work�ongunnerYf or the 

Army Ordnance Manual, whence you can obtain full 
particulars as to caliber, material, length, etc. 

W. P. asks: In heating a greenhouse by 
hot water, would It not do to carry the smoke along 
the floor In an ordinary heating flue, and thus utilize Its 
heat Instead of carrying It directly up the chimney as 
Is usually done? Answer: A very common method of 
heating greenhouses Is to carry the smoke flue along 
the floor, as you suggest. 

R asks: Which locomotive engine has the 
most power .to start a heavy freight train, one with large 
drive wheels or one with small? Answer: The engine 
with sm�il wheels has more tractlle force, other thing. 
being equal, because the difference between length of 
crank and radius of wheel is less than In the case of an 
engine with larger drivers. 

H. D_ asks for a formula for bay rum. An
swer: Tincture bay leaves 5 ozs., otto of bay 1 dram. bl 
carbonate of ammonia 1 oz., borax 1 oz., rose water 1 
quart. Mix ana filter. Bay rum Is said to be made In 
the West Indies by distilling rum with the leaves of the 
bay tree. 

P. asks: What is the exact difference in 
time between New York and Washington? Answer: 
Twelve minutes, flfteen and forty-seven hundredths 
seconds, (12 min. 15'47 sec.). 

S. E. asks: What is a horse power of an 
engine? Answer: A horse power, when used in refer
ence to a machine, is a unit for expressing the amount 
of work that It Is capable of performlngl" 8 given time, 
being the power required to raise 33,000 pou [ds one foot 
high In a minute. 

F. O. W. says: What is the reqt isite edu
cation for entering the !Jnlted States navy GS engineer? 
Also, what experience, influence, money, etc., are need
e d? In what text books would one be examined? An
swer: We belteve that It Is necessary for all those who 
wish to jOin the engineer corps of the United States 
Navy to enter the Naval Academy as cadet engineer. 
If you will write to the chief of the Bureau of Steam 
Engineering, Navy Dej)artment a t Washington, we Lhlnk 
you can obtain a circular giving full particulars. 

F. P. B. says: Why does a barometer show 
the same pressure of atmosphere inside a ruom as it 
does outside? Answer: Because the atmosphere of the 
inside of an apartment communicates, through the 
cracks of the doors, windows and o ther parts, with the 
outside atmosphere. If tke room In which the barome
ter Is placed Is airtight and rigid, tho barometer will 
not be affected by changes In the exterior atmosphere. 

A. B. K. asks: 1. What is used to give im
ported pickles their agreeable flavor? 2_ Is there any
thing that will prevent the Icelng of cakes from rapid
ly turning yellow? S. What Is used to prepare the sugar 
for molding for ornamenting? Answers: Wash your 
vegetables and fruit In cold spring water, and steep for 
some days in strong brine; drain, dry, and put in jars; 
add the splce,lf required, and fill up with hot, strong, 
plckllng vinegar; cork up tlght,and tie OiVer with blad
der. When the jars are cold, seal over the corks with 
sealing wax. The ordinary difficulty Is with the vine
gar. It Is useless to try to make good pickles wi th sour 
cider. Use a malt vlnegar,lf you can get It. 2 and S. 
Beat the white of eggs to a full froth, with a little rose 
water; add,gradually, as much finely powdered sug�r 
as wlll make It thick enough, beating It all the time. 
Use vegetable colorln�matter for the ornaments. This 
ought not to become rapidly discolored, If the sugar is 
pure. 

C. S. K. asks: Why does a hair out of the 
tail of a horse, thrown into warm water, become ani
mated In a few days, with appare ntly some of the char
acteristics of the snake? Answer: It does not. 

J. A. asks: What is the law in rBgard to 
joint Interests of employer and employee In case of 
patentable improvements on machinery? For instance, 
employer, A, is u�ing new and peculiar machinery of 
his own device and construction; employee, B, is at 
work for A, forperdiem wages, and he proposes changes 
and improvements which, with A's advice and consent, 
are put in at A's expense of time, material, and risk, 
some of which Improvements In their details A req uests 
to have tried; the improvements operate suecessfully; 
A proposes to have a patent, and orders a model con
structed, which B goes on and builds, employing the as
sistance of other workmen of A. Now to whom be
longs the right of the patent? Can either party 
claim It for himself? Or does It belong to both? If 
B may claim It, what becomes of A's right and Interest, 
the Improvement being devised expressly for him at his 
expense and under his order and knowledge? Answer: 
The rule Is that when an employer directs an employee 
to make a thing, giving him general Instructions what 
to make, the Invention belong. to the employer, the 
olher party having merely exercised his mechanical 
skill in carrying out orders. But where an employee 
gets up a new improvement without such instruction, 
the Invention belongs to him thoughmade while at work 
for another party. Where the Invention of an employee 
Is put Into use with his knowledge and consent, the em
ployers have the right to continue the use of the specl
flc machine thus made, alter a patent has been granted 
to the Inventor. 

J. P. says: I have observed the following 
phenomenon which I cannot satisfactorily account for. 
I placed a lamp In a room some twelve feet distance 
from the wall, and held a plano-convex lens In the rays 
of light near the wall, and observed the focus to be a 
small speck; I then removed the lens Into close prox
Imity with the lamp, and found the focus to be many 
times greater than In the former case. I also noticed 
that these were the only two pOints where a lens could 
be placed to form a focus or Image upon the wall. What 
1 wish to know Is this: 1. Why does not the lens In the 
second case produce the same sized focus or imageas in 
the first? 2. Is It because the lens In the second case In
tercepts a greater number of rays and Is Incapable of 
converging to a smalJ focus? S. How may I clean a 
speculum wh[ch has become covered with fly dirt wIth
out Injuring the face? Answers: 1 and 2. There Is only 
one position of the lens (with respect to the light of the 
wall) where a true focus can be obtained. This Is where 
the diverging rays of light from the candle are refract
ed to a focus by the plano-convex lens. The nearer this 
lens Is moved to the source of lll'ht. the more divergent 
the Incident rays become; and consequently the less 
convergent are the rays after refraction, and the farther 
the true focus Is from the lens. S. Rub gently with soap 
and water, using a soft woolen cloth, and then rub with 
chamois leather. 

A. H. says: We have a breast wheel 25 
feet diameter by 12 feet face. The wheel gears Into a 
pint on S feet In diameter; on same shaft with pinion Is 
an Intermediate gear 5 feet In diameter, which gears 
Into another pinion 2Y, feet In diameter; on the shaft 
with last named pinion Is the main drum, 8 feet In dlam
eter,from which we belt to dlfferentJparts of the mill. 
Recently we have added machinery so that the buckets 
of the wheel fill full and a small quantity of water spurts 
out at each side of the apron; at the same time we fall 
short of our regular speed about'4 revolutions on loom 
shaft, or about % of one revolution of the water wheel, 
which runs 7Y, feet per second on the rim. Can I lag the 
main drum :sufficlently to gain the right speed as the 
wheel nowruns,or would It be better to lag upmorel1nd 
run the wheel slower? Would It be any gain In power, 
or effect any saving of water, to throw out the 5 feet in
termediate and the 2Y, feet pinion gear, put a larger 
drum on the jack shaft, and "0 get power and speed 
direct from wheel? Answer: There wlll probably be a 
little gain If you throw out the Intermediate gear; but 
lagging up the wheel will have no effect If the water 
wheel Is not sufficiently powerful, as we judge, from 
your statement, is the ease. 

© 1873 SCIENTIFIC AMERICAN. INC 

W. E. says: 1. It has been the practice, ill 
building up a wagon spring, to punch a slot In one iea 
and a nib on the other, so that the nib will enterthe slol 
and keep the leaves straight. Where these slots ano 
nibsare made,about one thIrd of the strength has been 
destroyed; and the strain Is thrown on the weakest point 
and they soon break. If I make a spring without these 
slots and nibs, but,ln the place of them, with an ear on 
two Inside corners of each leaf to rest against the Inside 
edge of the next longer leaf, and thus. In connection 
with the bolts In the center, keep them straight, would 
It not be an Improvement and patentable? Answer 

Probably the value of this method would depend upon 
the cost of manufacture. As to your water wheel query 
correspond with a manuf(\cturer. 

J. K. W. says: I have difficulty with my 
boilers on account of wont of drafL. I have 2 boilers 
set side by slde,12 feet long, 42 Inches In diameter, with 
S8flues each. Theyareconnected with a breechlng. The 
smoke stack enters at top of treeching, runs back about 
4 feet, then turns at a rightangle and runs 10 feet, thenc, 
npwards 75 feet. Stack Is18 inches In diameter all the 
way from boilers. Is there any way to Increase the drafl 
except by enlarging the smoke stack? If not,how large 
should the smoke stack be to give sufficient draft? 1 
very seldom have enough draft, except In very cold 
weather, and not always then; sometimes one boiler 
will have a fair draft and the other none at all. I tried 
a blower last winter, first In the smoke stack and after· 
wards under the grate bars, but failed to receive any bene 
fit. I have since tried a jet of steam In smoke stack 
taken from another boller, running with 40 pounds 01 
steam, but still fall to Improve the tlraft. I burn anthra, 
cite coal. Answer: Possibly the chimney Is not proper· 
Iy proportioned. You do not send enough data to enable 
us to determine. 

O. A. F. says: In your issue of October 26, 
1872, In answer to E., query 10, page 216, A. H. G., of 
Mo. says: "Make a mixture of sal soda 40 pounds; 
gum catechu 5 pounds, and sal ammoniac 5 pounds, and 
use one pound of the mixtUre to each barrel of water 
used, and It will take the scale off ,he boiler." 1. Will this 
mixture Injure a boiler In any way; and wlll It take the 
scale off which Is formed by dlflerent kinds of water? 
He also states that, after the scale is once removed, sal 
soda will prevent any more forming on the boiler: Is 
that true? 2. I also wish to know how copper Is depos
Ited on Iron wire, such as Is usedfof pall balls. Answers: 
1. We know nothing of the merits of this mixture, and 
would hardly recommend the use of sal ammoniac in a 
boiler. 2. We believe It Is done by dipping them Into a 
solution of sulphate of copper. 

C. R M. asks: 1. What is the best length 
of lead to give the valve of a steam engine? The cylinder 
Is 14 Inches by 20, making about 110 or 120 strokes per 
minute. The present lead Is hardly one sixteenth of an 
Inch. Manyyears ago, I had an engine of 2 feet stroke. 
The motion had to be reversed; and in doing so, the 
length of lea .. was changed from almost nothing to about 
one fourth of an Inch. The engine ran much faster with 
the same steam. Would It Improve my engine to give It 
more than one sixteenth of an Inch lead? 2. I wiSh to 
case my boiler. Ought I to use anything besides the 
planking; and If so, whatls best? Will the boards alone 
do? The boiler Is on the locomotive plan. Answers: 1. 
We think you should give the valve,lf oet cold, about 
three eighths of an Inch lead. Possibly you mayhave to 
try It at several pOints, before hitting upon the best po
sition. 2. See our advertising columns for boiler cov
ering. 

J. S. M. asks: 1. What is the best way to 
filter the wELter after It has passed through a surface 
condenser? The steam goes In on thB outside of the 
tubes, and water Is pumIted through the tube. by a cit 
culatlng pump. The air pump Is a fresh water pump 
which pumps the water overboard; there are two plunf.. 
er pumps, which take the water from the bottom of an 
air chamber on the air pump. There Is a delivery on the 
air chamber close to the top. 2_ Why Is the delivery at 
the top of the air cham"er? S. How do pumps draw the 
water when It is so hot? 4. Does this condenser have 
tube heads besides the outside heads? 5. If there Is a 
cut-off' on an engine, is there any need of the main valve 
to do more than just cover the ports? Answers: 1. Wei 
do not think that It Is necessary to tliter the water. 2. 
Probably for convenience. S. The pump will drawwater 
unless the tension of the vapor is sufficient to overcome 
the vacuum that would otherwise be produced. Some 
pumps are fitted with relief valves, to allow the escape 
of the vapor when it exceeds a given pressure. 4. Yes. 
5. It Is not absolutely necessary, but It Is sometimes 
convenient. You might find Auchineloss on "Link an(j 
Valve Motions," and Molesworth's" Pocket Book," use 
ful. Much of the Information you want can only bl 
acquired by practice. 

C. W. D. asks: 1. What is the differenCE 
In velocity of a body, for Instance Iron or lead, fallln! 
through air or through a vacuum; and is the rule fo' 
computing the velocity the same? 2. Can air be used a 
fuel? 3. You say in your answer to A. M.: " The spec1 
flcatlons and drawings Issued at the Patent Office are dI 
vlded Into classes, and those of any class are sent fo 
ten centEl," but you do not say who sends them, your 
selves or the Patent Office. Answers: 1. In this calcu 
latlon, the resistance of the air must be considered. : 
We think not. S. In our answer to A. M" we said tho 
the price of the speclflcatlons of any class was ten cent 
eaCh. You must send to the Patent Office at Washln! 
ton for them. 

M. E. J. asks: 1. What is the rule for fine 
Ing the number of pounds weight to hang on a safet 
valve lever, and the proper distance from the valve ( 
fulcrum when the area of valve and number of poun( 
pounds pressure per square Inch is known? 2. Will tt 
number of pounds Indicated by steam gage show tt 
number of pounds per square inch In the boiler? AI 
swers : 1. Box's rule is: If we have a 3 inch valve ft 
45 lbB., steam, and the effective weight (of valve at 
lever) on the center of the valve Is 12lbs., the dlstanc, 
from fulcrum to center of valve, and from fulcrum 
position of the weight, being S'25 and 19'5 Inches r 
spectlvely, or ito 6: Then, the area of a 3 Inch val, 
being 7'06, we have [(7'06 X 45) - 12] X 3'25 -+ 19'5, 
[(7'06 X 45) - 12] -+ 6 = 51 lbs. 2. The steam gage, if 
good order and properly set, shows the pressure p 
square Inch In the boiler above the atmospheric pr< 
sure. 

G. A. H. asks: Can sheet zinc be tinned 
If so, what is the process? Answer: We presume 
could be tinned by llelng placed In a bath of molten tl 

T. F. de S. asks: How can I anneal larr 
chi "neys? 2_ What are carbon diamonds? Answel 
1. Place themln cold water, and heat It slowly to bo 
Ing polnt. Thenallowlt to cool gradually. 2. Carb 
Is supposed to be an element. It exists In cryst.lliz 
and amorphous states. Soot or lampblack Is a good, 
ample of amorphous carbon. Diamond Is one form 
crystallized carbon. 
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