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J.K says: I have been running circular
saws for sawing logs for over 12 years, anad bave not had
any two saws with teeth at a uniform distance apart.
It seems thatit has been demonstrated that a circular
saw oughtto run 9,000 feet of cutting edge per minute ;
now if that be 8o, I think there ought to be some estab-
lishedrule for the distance of the points of the teeth
apart. Pleaseinform me if there 18anysuchrule,and
state whether there are movable tooth saws thatcan be
us¢d with side set. Wenever have used thatkind, but
would if we canuse side set. We think the swage set
very objectionable. A. The varlationsin the diameter
of saws, the numerous varieties of timberto be sawn,
together with various capacities of milis (sawing, as
they usually do, from 300 to 5,000 feet per hour), and the
fact that solid toothed saws with side set require even
numbers of teeth,preclude the possibility of establish-
ing any definite rule. There 18 no manufacturer of in.
serted toothed saws who recommendsa side set for
them ; and the fact that inserted toothed saws are fast
superseding the old style of solid saws,and are approved
by many of our best and most experienced sawyers and
lumbermen, who spread the teeth exclusively for the
set, seems to coaflict with your idea of objectability.—
J. E. E., of Pa.

J. W.C. agks: What are the following ar-
ticles: Pulv. Frondese Chizeta, Pulv. Milvani Rad.,
Pulv. Perfno Alnifolia, Ext. Bertula Natura? A. A com:
petent authority says that these names have been writ-
ten by one not unacquainted with pharmaceutical and
chemical preparations,out that they are allbogus,names
of things which do not actually exist.

S. A. G.asks: 1. How loug does it take to
send a signal through the Atlantic cable? A. About
four seconds. 2. What is the average number of words
sent through per minute? A. Three. 4. Whatls the
speed of electricity through copper wire? A. 288,000
miles per second.

J.T. B. 8. asks: How can I make a simple
muffle furnace for the purpose of epameling photo-
graphs? A. Nothing could be simpler than certain
forms of mufiles, which are already manufactured and
sold at low prices.

W.H. S.asks: 1. If a wheel were placed
in a perfect vacuum, so arranged that there would be
nofriction,and set in motiop, would it continue tore-
volveforever? A. Yes. 2.Howlis the glycerin com-
monly sold by druggists manufactured? A. The mother
liquor of the soapbotiler 18 first concentrated by evapo-
ration, the saline matter which 18 thereby gradually
separated being removed from time to time. When the
fluid 18 sufficiently concentrated, ascertained by the
boiling point having risen to 200° Fah., 1t is transferred
to a stil), and the glycerin distilled off by means of su-
perheated steam carried into the still. The distillate
18 next concentrated and brought to the consistence of
sirup in a vacuum pan.

S. P. says, in answer to V. V. V., who asks
fora formula for mixing show card paints: The follow-
ing willanswerthe purpose : For black, asphaltum var-
nish 8 parts, dammar varnish 1 part, tube black to suit;
temper with spirits of turpentine. For fancy eolors
with gloss,use any desired shade (tube colors)mixed in
dammar varnish ; temper as above. These colorsshould
be used freely and as rapidly as possible.

0. K. asks: How can I mend a broken band
saw ? A. By brazing the ends together. 2.How can I best
mend a broken tooth in a circular saw? The saw 18 1-12
of an inch thick and of 14 inches diameter. A.File down
therestot the teeth to the same circle. 3. With two horses
on a lever power, Iruncircular saws from 10 to 16inches
dlameter,making 900 revolutions per minute. CanlI do
more work with the same power if I double the speed
with countershaftipg? A. That could only be decided
by experiment. There 18 doubtless a speed at which you
will get the best results with a given power; but every
plece of gearing you put in consumes some of the
power.

J. A. P.agks: Is there any comparatively
cheap process by which I can force up a continual
stream of water from a well which 1825 feet deep? A.
Youcan possib.y employ a windmill.

A.P. R.agks: Has a man, to get steam boat
engineer’s papers, to be a practical machinist? If not’
where would be the best place for a beginner to go to
get on? A. Itis desirable that he should be, but we be-
lleve 1t 18 not absolutely essential, provided he can
show that he has sufticient practical knowledge tomake
ordinary repairs to engmnes and boilers. It might be
well for youto tryandget a position as fireman or ofler
on some steamship line.

L. F. L. asks: Are the hard spots in steel.
rendering the same difficult to work, properly called

kuots? A. This term is not sanctioned by general
usage.

T. G.Jr. agks: 1. For a 30 inch diameter
steam boiler,about how much should a cast iron head
be thicker than a wrought one X inch thick? A. It
could notbe made as safe. 2. Can small flues be put into
a cast iron headin the usual manner and make a good
job? A. Notas well asin the case of a wrought fron
plate. 3. How thick should a cast iron head 30 inches
diameter, without fiues or stay bolts, be to stand 100 1bs.
persquareinch? A. The arrangement would not be
advisable.

C. B. K. agks: 1. Are the civil engineering
schools of Europe better than those of America? A.
Theyare generally more thorough. 2. Which are the
Dest in the United States? A. We do not feel able to
make astrict comparison between the different engi-
neering schoolsin the country.

8. 8. asks: Can you direct me toan analysis
of the boiler scale from sea-going vessels that have no
condensers? A. An analysis of the scale found in
French sea-going steamers givesthefollowing resultss
Sulphate of 1ime 85°2 per cent, carbonate of magnesia
245 per cent, free magnesia 5 95 per cent, water 6'5 per
cent.

C.W. S.says: I have always been instructed
to place my valve with the pressure on top of the seat.
Now an engineer of 45 years experience tellsme this 18
wrong ; the beiler pressure ought to be underneath the
valveseat. I want to know which is right? A. Your
method 18 most generally adopted. Still, there are ad
vocates of the other system, claiming as an advantage
the possibility of packing the stem with pressure in the
valve.

W.P. B.asks: 1. What causes the lump
or boggy formations {ia marshes and wet places? A. It
1s caused by the accumulation of dirt and vegetable
matter at certain points, which are determined by local
causes. 2. What colors shall I mix to make brown
madder? A. It{s best to make an extract of the burnt
root of the madder plant. 8. Can you tell me of a book
onfossils, and one on the preservationof birds or other

animals? A. Consult Dana’s *Geology,” and Coue’s
Fleld Oraith ology.”

H.J.H. asks: 1. What is the exact differ-
ence between a high and a low pressure engine? A. As
the terms areordinarily used, a low pressure engine has
a condenser and air pump, and a high pressure engine
has not. 2. In yourlast week’s paper you say the horse
power equals pressure on the piston in lbs.multiplied
by the velocity of the piston in feet per minute divided
by 33,000. If acylinderis 4% inches diameter x6 inch-
es stroke, making 250 revolutions per minute, with
steam at 60 lbs. pressure,] make: 4}X41=211%07854=
1590483 ; 1590431 <60 =954:261 ; 954-261 X 250 =288565-25
-+88,000=T horse power. If the engine only made 80 rev-
olutions per minute. what would be the correct result?
A. The first example 18 right as far as you havecarried

it; for the second, we shall haveg&'%()lo;(_m:Zﬂ-{- horse

power. 3. What is meant by injection ? Iam told that
21 ti:nes as much water 18 necessary for injectionin alo-
comotive boiler as 1a required for steam. A. Injection
water1s that used in a condensing engine, to condense
thesteam. A locomotivedoes not have a condenser.

T. H. D. 8. asks: 1. Has table rapping ever
been scientifically explained? A. Frequently. 2. What
was the conclusion arrived at? A. That the experi-
menters were self-deceived as to the supernatural char-
acter of the phenomena. 3. Did not Professor Faraday
lecture upon the subject? A. Consult his ‘ Experimen-
tal Researches.”

A, D. asks: What articles are used with
lime to make blackboards for school purposes? A.
Manufacturers of blackboards for school purposes
informus that they do not use substances with lime.
They prepare a surface of hard plaster,and then paint
1t with a thin coating of pumice, some black substance,
and a varnish which, when dry, will not crack. [What
dtfficulties have you found in making gelatin formolds?
Do you mean in making the gelatin, or in using it for
this purpose ?7—Eps.)

A. O, says: 1. What cement is best for the
stearu chest and cylinder heads of a small steam engine?
A. Take white lead 3 parts, and red lead 1 part, 2. Will
one of Bunsen’s three quart cells do to plate a watch
case? A.Yes. 3.How can I make oxygen gas cheaply?
A. By strongly heating black oxide of manganese. 4.
What i8the best packing for the stufing boxof an en-
gine,also the piston? A. Robber packing is mostly
used now.

H. A F. agks: 1. What are the ingredients
of oroide or some other soft metal that will not tarnish
and {8 susceptible of high polish? What kind of mold
shouldI use to have the work come out very smooth ?
A. Pure copper i00 parts by weight, zinc 17, magnesia
6,88l ammoniac 36, quicklime 1'80, tartar of commerce
9. The copper 18 first melted, then the magnesia, sal
ammoniac, lime, and tartar in powder, littleby little;
the crucible is brisklystirred for about half an hour,s0
as to mix thoroughly, and then the zincis added in
small grains by throwing it on the surface and stirring
until it 18 entirely fused: the crucible 18 then eovered
andtusion maintained for about 35 minutes ; the cruci-
ble 18 then uncovered, skimmed carefully, and the alloy
cast in a mold of damp sand or metal. The oroide melts
at a temperature low enough to allow ite application to
allkinds of ornamentation ; it has a fine grain,is mal-
leable,and capable of taking the most brilliant polish;
when, after a time, it becomes tarnished from oxida-
tion,itsbrilliancy may be restored by a little acidula-
ted water. If the zinc 1sreplaced by tin,the metal will
be still more brilliant. 8. Can I get the SOIENTIFIO
AMERIOAN for 1873 from you already bound? A. Vol-
ume XXVIII 18 on sale. The numbers of volume XXIX
are mostly out of print.

S. F. 8. asks: How can I take perspiration
and grease stalns out of Panama hats wicthout injuring
the straw? A. They can probably removed by benzine
or French chalk.

J.A.F.asgs: Is therea liquid preparation
that willresist nitricacid as well as if not better than
beeswax? A. Yes: melted parafiin.

A.H.T. asgks: If a small vessel should be
placed in a larger one, and the air pumpedout of the
large vessel, what would be the effect upon the air in
the smallerone? Would there be any pressure out.
wards? A. If the vessels communicated,the air in the
inner vessel would expand, and diftuseitself until the
air in both the inner and outer vessel had the same de-
gree or tension.

J. G. C. agks: 1. How many cells of theor-
dinary Smee battery, each cell consiating of 2 zipc and 1
copper plates, 63 by 8 irches, will be required to pro-
duce thephenomenon of the voltaic arc? A. From 20
to 80cells,according to the size of the arc required. 2.
What number and size of copper wire 18 best for the in-
nerand outer coils of the Rhumkorf induction coil?
A. Fora coll giving a 5 inch spark, from No. 82 to 42
wirefor induced current, and No.6 to 8 wire for the pri-.
mary.

R.A.M. asks: In making a magneto-elec-
trical machine, capable of producing a power sufficient
to ki1l a human being, what must be the power of the
permanent magunet? Inotherwords,whatweightmust
it be capable of lifting? A.Thepower does not depend
upon the attractive force of the permanent magnet
alone, and the question is foun .ed on anerroneous idea
of the principle and mode of construction of such ma-
caines. 2. Are the magneto-electricalmachines the best
for medical purposes, and are they generallydriven by
springs? A.Theyare goingout of use, and electro-msag-
netic machines are now generally employed for medical
purposes. They are not generally driven by springs.

G. F. 8. asks: Why does the point of the
needle of a surveyor’s compass, at times, rise and ad.
here to theglass? A. It is due to magnetic disturb-
ances,and at times to the influence of local attracting
forces.

C. C. H. asks: How can I make a glass box
to hold asolution of nitrate of silver? Ithink Icould
make one of common window glass,if I knew of some-
thing with which to fastenit. A. Glass packed with
rubber will do.

R. S.asks: What would be the cost of a
smallswift-eailing steam launch, length of hull 150r 20
feet? A. Aboutone thousand dollars. 2. What rate of
speed per hour would she have? A. Sixmiles an hour.
3. What would be the power of the engine? A. From
four to five horse power. 4. How heavy a load could
shecarry? A. About 1,0001bs.

W. E.F.asks: How can I make a cheap
Leyden jar? A. We believe there is nothing cheaper
than a thin glass candy jar,lined ineide and outside with
tinfollsuch as 18 used to wrap chewing tobacco in.
Stick the foil on with mucilage, varnish, or flour paste.
A still cheaper planis simply to fill a glass jar nearly
full of water, and place it within another vessel of wa-
ter, 8o that the water, both outside .and inside, shall be

on thesamelevel.

J. B. H. agks: 1. Which t'me of the year is
the best for cutting and transplantinglargeforest trees,
and what shall I do to make them grow sgain? A. See
p. 180, vol. 28. 2. How can I make putty of a bright yel-
low that wiil stand when lald in wood? A. Mix the
putty with chreme yellow.

W. F. A. asks: Will an electromagnet,
wound with one insalated copper wire 100 feet long,
produce as muchmagnetism as two wires 50 feet long ?
A. 1t 18 better to have two spooils, 50 feet in each. 2.
How many feet of wire are there in a Tom Thumb elec-
tromagnet? A. Forty.

B. A. R. says: 1. Is it injurious to inhale
the dust of cemmon school crayons? A. It1s not inju
rious in small quantities. 2. What causes whirlwinds?
A. It 18 cansed by the inrush from various quarters of
the surrounding air into a rarefled atmosphere, pro-
duced by the rising of vast bodies of air, overa heated
area. 8, I have noticed several times this spring the
smoke from a dwelling gathering around a new barn
situated about one hundred yards from the dwelltng,
about 15 feet below the level of the house. What is the
cause of it? A. It inds about the barn a stratum of
air of density similar to that in which the smokeitself
isfloating, and the lower level of the barn and the ob-
struction which it ofiers prevent the smoke being car-
ried away by currents in the atmosphere.

X. agks: Why is it that the storm glasses
sold in shops are hermetically sealed? Do they not all
require to be 8o constructed as to give access toair?
A. The storm glasses made by instrument makers are
sealed 80 a8 to prevent access of air and evaporation of
the solution.

T. A. C. eays: The lightning rod on my
house passes cntirely over it in an unbroken line, and
enters the ground to the depth of 10 feet on each side;
branches ot therod =re connected and cxtend several
feet aboveihe ehimpuy. thue:

1.1stnis'a good way to arrange a lightming rod 7 A.Your
arrangement of rod is good so far as the building is con-
cerned ; hut the extent of the rods in the groundis in-
sufficient. 2. Would 1t add to the sceurity to conpect
the rod andthe water conductors? The latter are tin
andextend entirely around the house, but donot reach
the ground by 8 or 4 feet. A. It adds to the safety to
connect the water conductors and roof with the rod.
3. What would be the cflect of a pile of scrap iron
around therod where it entersthe earth? A.The cfiect
of scrap iron or iron ore placed around the base of the
red would be to increese the security. The best way
would be to digatrench three feet deep, leading away
from the house. Bend the lower end of therod to run
in the trench,andlay your scrap iron alongthe bottom
of the trench. Let tue extremity of the rod communi-
cate with the {fron. The larger thequantity of iron and
the longer thetrench the better. Lightningrods are of
\ittle value unless that portion which enters the ground
is extensive or 18 placedin connection with a large mass
of conducting material, such asiron, iron ore,coke or
charcoal.

J.M.says: 1. I have a scroll chuck to a
foot lathe which will not run true on the spindle. How
shall firemedy 1t? A.[t1sagoodplantoboltthechuck
to a plate, which canbe turned true whenever required.
2.What wages domachinists get during apprenticeship ?
A. About fifty cents a day. 3. Can a machinist become
amechanical engineer by studying during the time al-
lowedhim out of work hours? A. Itcanbe done,but
few have the necessary perseverance. 4. On p. 316, vol.
29,yougivean engraving and description of an induc-
tion coil. How can I make one? A. See’p.264,vol.25,
You should consult some good work on the subject,such
a8 Noad’s * Text-book of Electricity.” The sketch {8
not sufficiently complete to enable one to build the cof)
without other information. 5. Is the current of a bat-
terychangedin quantity or in intensity by making the
acid solution weaker? A. All the qualities are attected
relatively. 6. Can I melt brassina cast iron cruciblein
a charcoal fire, with a hand bellows to supply the air?
A. Yes. See p. 14,vo0l.28.

S. F. R. asks: 1, Howcan I braze cast iron
and wrought iron? A.Tin the surfaces, secure them to-
gewher,and apply thesolder,hesting the articles. 2. How
can Icase-harden wrought iron? A. Place the articles
in an airtight case, together with animal or vegetable
charcoal, and expose the box to a low red heat tor a few
hourss. 8. Howcan I soften steel? A. Steel plate 18
softeuedfor engraver’s nuse by putting itina cast 3ron
box with a well closed lid, with half an inch depth of
pure iron filings overeverypart of 1t. The sides of the
box must be at least three quartersof an {ach in thick-
ness. Expouse the box and its contents for 4 hours to a
white heat.

T.C. H. agks: 1. Is litmus paperreliable in
testing for a minute quantity of nitricacidin a solution
of nitrate ot eilver in water? A.Litmuspaper,properly
prepared,is reliable. 2. How are the names of sub,
scribers printed on the margins of newspapers? A.
With stamping machines, made for the purpose. 3. How
can I coat a plaster cast of type, etc., with black lead,
forelectrotyping? A. Byrubbing the blacklead upon
it with a brush. 4. I have attempted to make small
stereotype plates by pouring type metal into shallow
castsof type,but could not get a sharp cast, what 18 the
reason? A. You should sink your molds into a deep
vesselfull of molten metal, s0 a8 to get a pressure on
the cast. 5. What s the best treatmeut of steel instru-
ments, guos, etc., to prevent rusting? [ have heard
that opodeldoc rubbed over them was better than oil.
Is it betterthangood oil? A. Gunsmiths say thatitis
not. A. Did the Pneumatic Transit Raflroad prove a
success, and how o uch of 1t 1s completed ? A. You will
find fullparticula rs, dimensiors, and engravings of this
railway in backnumbers of the S8CIENTIFIO AMERICAN.
It operates with success, and 18 to be ealarged.

A. W. says, in reply to J. A. McC. Jr., who
asked why the paper 18 not blown off the card: The air
which 18 compressed by being driven through the tube
suddenly expands on issuing between the disks, and
rushing gut in all directions carries with it part of the
airseparating the diska. This causesa partial vacuum,
and thepressure of the air upon the surface of the up-
per card isgreater than that below it,consequently the
cardisforced toward the tubeinstead of being blown
away.
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J. W. C.says that 0. W. H. Jr. may fasten
cloth toiron by soaking it 1in a dilutesolution ot galls,
squeezing out the superfluonsmoisture, and applying
the cloth, stil) damp, to the surface of the iron, which
has been previously heated and coated withstrong glue.
The cloth should be kept firmly pressed upon the iron
until theglue hasdried.

H. B. says, in reply to J. A. McC., who in-
quires for the explanation of the experiment described
on p.299: If a vessel or pipe contains a liquid or a gas
of acertain pressure, in a stateof rest, the pressure on
every square inch of the walls of the vessel 18 the
same. This,however,is nolongerthe case when the li-
quid or gasis in a state of motion. Where the stream
of liquid or gas has to contract by reason of the dimi.
nution of the sectlon of the pipe, aud consequently has
toincrease its motion, the pressureincreases. In the
hydraulicram, the section of the stream 18 suddenly re-
duced to zero,and hence the increased pressure. At
places where the section of the pipe widens and the ve-
locity of the liquid has to diminish, the actual pressure
will decrease. In the experiment in question, the air 18
bound to escape from the center in a radial direction
between the pasteboard and the paper disk ; and as the
section of this current of air 18 rapidly increasing,its.
pressure 18 diminished to a degreesomewhat below that
of the atmosphere,and the surplus of the atmospheric
pressure on the back side of the paper disk balances the
impact of the current in the center.

C.G. L. says, in answer to correspondents
who ask for the method of photographing from tra-
cings on vellum: The negative is made on paper, on
which the lines show white on a brown ground. This
negative 18 taken from the tracing without a camera,
the trapsparency of the tracing allowing it to be nsed
43 a negative 18 used in printing a positive. Tints ehow
with greater or less intensity according to the colors
used.

H. M.says, in answer to P. J. F., who asks:
‘What 18 the proper charge of powder for a 12 caliber
shot gun? A. 23 scruples, but you might use double
that quantity without any hurt.

M. 8. T. says, in answer to W. H. D., who
asked whether powder of a coarse grain shoots more
strongly than one of a fine grain: When powder of a
fine grain 18 used,only a part of ic,nearest the point of
ignition, 18 exploded ; the rest 18 thrown out before it
has time to explode. This may be seen by noticing the
non-exploded powderinside of a gun which has been
fired with fine grainedpowder. With a coarserpowder
the explosion 18 nearly complete,and consequently the
forceisincreased. It blasting powder were used in a
gun,theforce would be less, because there would be so
much space between the grains as to give the gases an
opportunity to expand easily. Coarsesportingpowder
18 the best for shotguns.

J. W. R. says, in reply to E. C. B., who
wishee to know what jewellers use to clean diamends:
I clean all diamonds and precious stones by washing
them with soap and water with a soft brush, adding a
little ammonia in the water, and then dry in fine box-
wood sawdust. If E. C.B. will put a little pot or pearl-
ash in the water,it will answer the same purpose.

H. M. says, in answer to M. F. B.’s quer
(1) a8 to which will shoot the greater distance, a breec!
or a muzzle loading gun: A. If the charge 18 the same
there will not be the least difference. 2. I3 30 inches
long enough for a 10gage barrel ? A. Yes, forany gun
barrel; but it would not hurt if it were a little longer.
8. Whatsre the different strengths of the materials
usedforgunbarrels? A. A barrel of any kind of twist-
ed orlaminated steel 18 stronger than a common iron
barrel.

0. P. K. says, in reply to B., who asks what
18 the proper slope in left-handed penmanship: * I have
written with either hand for over twenty years; and I
hold the pen and slopeaccording to the ordinary rules
of penmanship. I am naturally left-handed, but at
school I learned to use both hands in writing, and have
found it to be of utility. I also useboth handsin me-
chanical work, which 18 a saving of time.”” [Our corres-
pondent’s letter is written partly with one hand and
partly with the other,and it 18 not possible to see any
difterence in the penmanship.—Eps.]

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined with the res 1ts stated:

C. R. M.—Your specimen appears to be a mass of

feathersandpartsof feathersrolled up into a spherical
form.

J. H.8.—It 18 an old Dutch gold coin, and has no par-
ticular value as a curiosity.

J.M. B.—It 1s a miaute fragment of quartz.

E.P.F.—It {s a twenty-four sided crystal of lime al-

luminagarnet, of the form known to mineralogists as
thetetragonal trisoctahedron.

D. 8. F.—The specimen you sent is metallic zinc, and
the ore 18 zlnc ore, probably calamine or blende.

COMMUNICATIONS RECEIVED,

The Editorof the SCIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributiona
upon the followingsubjects :

On Measuring the Width of a Stream. By
S.N. M.

On Matterand Intellect. By J.E. E.

On the Mensuration of the Circle. By
H.E. A,
On a Dsaft of a New Patent Law. By T.

C. H.

Also enq iries and answers from the follow-
ing:
P. H. B.~V.—J. M.—8. V.P.—W. 8. 8.
Correspondents whose inquiries fail to appear should
repeat them. If pot then publisbed,theymay conclude

that, for good reasons, the Editor declines them. The
address of the writer should always be given.

Several correspendentsrequest us to publish replies
to their enquiries about the patentability of their {n-
ventions,etc. Suchenquiries will only be answered by
letter,and the partiesshould give their addresses.

Correspondenta who write to ask the address of certain
manufacturers, or where specified articles are to be had,
also those having goods for sale,or who want to find
partners, should send with their communications an
amount suflicient to cover the cost of publication under
thehead of * Business and Personal,” Which 18 specially
devoted to such enquiries.
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