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The charge for Insertion under this head s One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisernents must be received at publication ofice as early as
Thursday morning to appear inthe following week’s issue,

‘Wanted—50 second-hand screw-cutting lathes, 8 to 12"
swing, either foot or steam power. Will pay cash. W.
P. Davis, Rochester, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

68pindle Turret Drill Presses. A.D.Quint, Hartford,Ct.
Mixing machinery. J. H. Day & Co., Cincinnati, Ohio.
For bridge erecting engines. J.S.Mundy, Newark, N.J.

Portable and Stationary Cylinder Boring machines,
Pedrick & Ayer, Philadelphia, Pa.

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

Job lot of small electro motors. Send for circular.
Goodnow & Wightman, 63 Sudbury St., Boston, Mass.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. All sizesin stock. Irvin Van Wie, Syracuse,N.Y.

Crandall’s patent packing for steam, water, and am-
monia. See adv. next week. Crandall Packing Co.,
Palmyra, N. Y.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, fllter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance 88 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

A middle aged married man, a traveled salesman of
experience, now permanently locatedat Denver, Colo.
(pop., 150,000), where he has extensive acquaintance, de-
sires agency of some Eastern or foreign specialty. Ad-
dress Brewster & Co., Mendota Block, Denver, Colo.

Wanted—We desire to arrange with parties, not
already engaged in the selling of tinners’ machines and
tools, to represent us exclurively in the following cities:
New York, Philadelphia, Chicago, St. Louis, Kansas
City, and San Francisco. This is an exceptionally good
opportunity for young men thoroughly acquainted with
the details of manufacturing tinware by modern ma-
chinery to enter into a lucrative business. Exclusive
territory and control will be given, and bonds to in-
demnlify us will be required. Address Stark Machlne
and Tool Co., Buffalo, N. Y.

§3¥ Send for new and complete catalogue of Scientific
and other Books for 8sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

Reterences to former articles or answers should
give date of paper aud(fmge or number of question.

In%ulrles not answered in reagonable time ehounld

e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavorto reply to all either by letter
or in this department, esch must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

[-inerals rent for examination should be distinctly
marked or labeled.
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(4086) B. C. J. asks: 1. Would you
kindly answer in your paper the following question:
Do you know of any practical dry storage battery, for
closed circuit work? A, We know of no practicaldry
storage battery. 2. Can a storage battery be charged
by an alternating current? A. No.

(4087) R. H. T. writes: 1. I have built
a motor similar to that described in SupPLEMENT, No.
641. Forged iron magnet with5lb. No. 18 wire on it.
armature 14 coils No. 20 wire, 4 layers, 8 convolutions,
Would I burn out No, 12 plug if I were to attach it to
our circuit of 110 volts, Edison system, or would I in
any way destroy motor? A. The motor referred to is
not suited to the Edisoncircuit. If placedin the circnit
without using rheostat, the fuse would melt. The resist-
ance of the machine should be increased many times
to adapt it to the Edison circait. 2. Can I charge
storage baltery from our system above mentioned, 110
volts? How many cells, and what size would I have to
uee, in order to obtain a proper supply for motor? A.
You can charge a storage battery with the Edison
current, but resistanee will be required to prevent an
excess of current from passing through the cells,
About twe cells will be required for the motor. 3.
What is the voltage of motor? A. 6 to 10. 4. Sup-
pose one foot of No. 18 copper wire will carry 44
amperes, will 10 feet carry 440° A. No. 5. I am a
subscriber to both SCIENTIFIC AMERICAN and SUPPLE-
MENT. What is my best way to get them bound?

Would I have to pay & duty on the price of the bound |

book if I sent them to you? A. We think you could
make arrangements with the customs officers so that
you would be obliged to pay duty only on the binding.
Possibly you can find a book bindery in your vicinity.

(4088) D. B. T. says: Pressure, volume
and temperature are the three elements entering into
all heat motors. I should be plessed to have a few
questions answered concerning these elements and their
variations and the natural laws governing them. Sup-
pose we have a quantity of air in a cylinder whose
piston moves air tight, and without friction. Say one
cubic foot at atemperature of 490° F,, and a pressure
of 1201b. per square inch above the atmosphere. If we
allow this air to expand (performing work) four
volumes, that is to 4 cubic feet, what will be its pressure
and temperature? Next, suppose we now force the
piston back to its original position, what will be the
temperature, and pressure? Supposing in each case
there be no loss of heat by absorption or radiation.
Can any one of the elements, volume, pressure, and
temperature, be varied while the other two remain con-
staut? A, In the movement of the piston as described,
the temperature, volume, and pressure are all changed
in terms of the absolute temperature and absolute pres-
sure. No one can be changed without a correspondiug
change in both the other elements, although not always
in the eame direction; decreasing the volume increases
the pressure and temperature and the reverse. With
a volume fixed by the piston, change of temperature
changes the pressure only, while with a free piston the
volume is also changed. The details of these changesare
complex, and require more study than comes within the
scope of Notesand Queriee. See SCIENTIFIC AMERICAN
SUPPLEMENT, No. 279, for a valuable table of the con-
ditions of pressure, temperature and volume of com-
preseed air for each pound of pressureup to 100 pounds.
Also No. 799 for a valuable illustrated lecture on com-
pressed air and its properties; 10 cents each mailed.

(4089) E. A. K. writes: 1. I have ten
6 by 8 glass jars and ten 3 by 8 porous cups. Now, can
you tell me how I can make ten batteries or cells, using
the above and sheet zinc and electric light carbons for
elements? I want to construct them so as to get the
most posgible current, A. Paraffine the ends (only) of
the carbon rods by heating them and rubbing on
paraffine, allowing it to soak in. Arrange two or three
rows of the rods in a mould, and cast lead around tke
paraffined ends. Connect the wire with the lead by
means of ascrew or solder. Probably you will find it
both cheaper and better to use carbon plates. The
sheet zinc should be from 34§ to ¥ inch thick, and well
amalgamated. 2. How many hours would such a bat-
tery run? A. With constant use it would probably run
four days with fairusage. 3. How much current does
the sewing machine motor require which is described
in *“Experimental Science ? A. 10 or 12 amperes. 4.
Would the above batteriesrun it? A. Yes; connected
& series of 5 each in parallel.

(4090) W. F. W. writes: 1. I notice
that Remsen’s late Chemistry and other recent worke of
that kind give the following reaction when hydrogen is
evolved : Zn + H3SO4 = ZnSO; + 2H. And in all
other equations showing two atoms of free hydrogen,
they appear as 2H instead of Hj as the earlier chemis-
triesgive. Prof. Remeen does not believe the hydrogen
atom and molecule to bhe identical, for he gives the
hydrogen molecule as H; in another place. TUnless the
first i8 an allotropic modification, I cannot see why it
should be given 2H. Please explain. A. Tn writing
formulas as a rule no attempt is made to indicate
molecutes of elements. Thus in the formulas you
quote 2H is no more incorrect than Zn., The hydrogen
molecule must be at least Hy, possibly much more, and
the zinc molecule must be Zn, and possibly much more.
2. Is the space above the mercury in a thermometer &
vacuum? If not, does it contain air or mercury vapor?
A. It contains a trace of vapor of mercury.

(4091) T. S. asks for a simple way of
giving small articles of lead a coating with copper; the
covering required to be only of the thickness of tissue
paper. A. You will require a battery of one or two
cells with a sulphate of copper bath.

(4092) W. M. B. says: Please inform me
as to the cause of black specks appearing on silver
prints. The bath which I use is very clear and the pa-
per of good quality. Pleasestate cause and how it may
be overcome. A. The specks are caused by the bath
being too acid. Neutralize theacid with a small amount
of ammonia. Consult a professional photographer in
your vicinity.

(4093) J. M. Mcl. asks: What progress
is being made in the Nova Scotia ship rallway? Also
are they still at work on the tunnel they were cutting
under the Hudson? Also give a constant elastic force
of 8,000 lb, pressing on & radius of 7 in. What horse
power will it produce? These are the figures approx-
imately. I especially want to get the most convenient
formula where just these data are known? A. Work on
the Chignecto ship railway has been suspended, wanting
funds. Ditto work on the Hudson River tunnel. Both
expected to resume Boon. A constant pressure, as
stated, has no significance in horse power without
motion. If the circumference of your radius moves
under the constant stated pressure at 200 feet per

8,000 1b. X 200

winute, you will have ————— = 48'4actual horse
33.000

power.

(4094) T. M. says: In blowing out a
boiler, does the water puss through the blow-off pipe
with more or less force than there is in the boilers?
With a 2 in. blow-off pipe 18 in. down from bottom of
boiler, then conncct with 2 in. feed pipe 10 ft. from
check valve, § ft. from blow-off valve, 6 in. from blow-
off turn, with elbow 2 ft. to sewer, what is the force
or pressure at elbow, and at the sewer, 40 to 50 lb,
preseure on boilers? A. The only additional pressure
at the end of the blow- off pipe i8 due to the hydrostatic

head of water or 043 of a pound for every foot height |

between the water level in the boiler and the end of the
tlow-off pipe. This i8 more than counteracted by the
friction of the water in the pipe while blowing off,
the open end and freedom of exit making the pressure
in the pipe much less thanthe boiler preseure.

American,

[

(4095) C. L. asks: Is there any solution

placed upon the ingide of a mould in which plaster of

Paris may be cast to prevent it from adhering to the
mould when cast ¥ A. Use olive oil or soapsuds.

(4096) D. B. T. writes: You have, no
doubt, noticed watches oscillating while hanging on
the file at jewelers’. Why do these watches oscillate ?
They seem to be an anomaly. Motioun is usually com-
municated from a stationary base, but these watches
seem to have their hase of motion within themselves,
Please explain thewr modus operandi. A. The slight
change in the center of gravity, due to the motion of
the escapement, tends to set the watch in vibration.
One movement of the escapement does not produce any
visible effect. The action is cumulative, like that of
destroying a bridge by the march of soldiers. The first
impulse produces little effect. The effect of the second
is added to tke first, that of the third to the second, and
80 on until the maximum is reached. It is essential
that the watch be very dulicately suspended.

(4097) T. H. asks: 1. Where Zwicker’s
‘ Engineer's Companion 18 published. It treats of
setting of valves of engines, etc. A We can supply
Zwicker’s ** Instructor for Machiniste, Firemen, and
Steam Engineers.” Price $1, by mail. 2. Which is
the proper way to set a globe valve, antl reason for so
doing? My method is having the pressure against the
seat, but have been told different. A. Always eet a
globe or angle valve to shut against the source of the
steam. This always allows of packing the spindle
when steam is on. 3. Is there any good book published
on setting the valves of the Corliss engine? If so,
where, and what price? A. We can supply ** The Cor-
lies Engine,’ by Henthorn arcd Thurber. Price, $1 by
mail. Also Halsey’s ** Slide Valve Gears,” price $1.50.
4. What is the cause of havinga T. H. alternator spark?
It seems as though fire wae coming out of the arma.-
ture (inside), and has a strong smell of burned rub-
ber. Would the dampness of the room after being
mopped cause it? A. You have ashort circuit, we pre-
sume, somewhere. Investigation only could show
where. The dampness of the room has nothing to do
with it. You should have it attended to at once, ae you
are spoiling the insulation evidently.

(4098) W. E. T. asks: 1. What effect

would dipping or eaturating oak posts in lime water or
a strong brine have on them in the way of preserving
them from rotting after being put in the ground ¢ A.
The cheapest process for preserving posts, and probably
the best, i8 to soak the ends in a nearly saturated solu-
tion of sulphate of iron (134 lb. of the crystal sulphate
to 1gallon of water) for 24 hours. 2. Which would be
the best, lime water or brine ? A. The most convenient
arrangement for this work isto use a tight hogshead
with one head out, set it on end and pour the solution
in about 6 inches deep ; then fill the hogshead with the
posts. Repeat the operation each day, until the re-
quired number of posts are treated. The settingcan
commence at once, Oak timbertreated in this manner
is known to have lasted 30 years in damp mines, where
2 years is its life without treatment, 3. What strength
of each solution, and how long should the posts stand
in the solution to insure the best results ? A, Uf the
posts are pointed, the solution should be made deeper
than 6 inches, so that when the hogshead is filled with
posts the solution will rise to 2 feet in depth, 4. Do
you know of acheap way to preserve oak posts from
rotting ? I havecharred them and dipped in coa] tar,
but it i8 too expensive.

(4099 E. F. H. asks: Is a vacuum
power ? What is its chief advantage when used in
connection with the eteam engine ? A. A vacuum is
power when applied against atmospheric pressure. It
adds about 13 lb. per square inch to the work of the
piston, and in proportion to the mean engine pressure
on the steam side is the measure of economy.

(4100) E. W. asks: 1. How long will a
Buneen cell, 1 pint, last, run steady on a motor for 13
hours at a time for 6 days out of every week ? A. If
the motor has a high resistance, the cell might operate
for a week with the renewal of the electropoin fluid at
the end of the third day. If theresistance is small, the
cell might fail in ten hours, or it might run forty hours,
all depending on the amount of currentused. 2. Will
a1-16 b, p. motor run a canoe? A. It might at a very
slow speed. You cannot expeet much from a motor of
less than 1§ to 24 h. p. 3. What is the voltage of a1
pint Bunsen? A. Two volts. 4.1 bave an Edison
lamp, 4 candle power. How many 4§ pint Bunsen cells
will be required to run it? A. Three to four.

(4101) T. B. P., Jr., asks: 1. I have just
made a spark coil. My method was as follows: The
inside of a bamboo rod, 7-16 inch in diameter, I filled
with No. 16 soft icon wire. The rod is8%§ inches long,
On this I wound five layers of double covered No. 16
copper wire. Theterminals of the wire I connected
with binding screws on the end pieces. On putting the
coil in circuit with aratchet burner and four cells of
Leclanche, it was found that there was scarcely spark
enough to light the gas; 8o the spark coil was removed,
and in its place an iron bolt, 5% inches long, wound
with 16 layers of same wire, was substituted. This
arrangement produced a spark fully twice the size of
the other., What is the matter with the first spark coil ?
I had always understood that a core of iron wires was
preferable to a simple bolt. A. IC the first instance
your wire was too far from the iron core. 2. Would it
be possible to converse by means of two telephone
receivers if the binding posts were connected each to
each, or would it be neceseary to introduce acell or
more of battery? Please let meknow if communication
between two rooms in the same house could be ‘had in
that way. Also if the steam pipes would answer a8 one
conductor ! A. The receivers can be used in the man.
ner proposed. The sound will be weaker than when
a transmitter is used. 3. How many cells of open cir-
cuit bastery are required to succeesfully operate an
automatic gas lighting burner ? A, Four orsix.

(4102) J. G. K. asks: 1. The height of
a column of water to equal one pound preseure per
square inch at sea level. A. 2:3003 feet. 2. The height
of a columu of mercury to equal one pound pressure
per square inch at sca level? A. 3'0408 inches. 3.

The mean pressure of the atmosphere at eea leves, and
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the height of column of water it will support. I find
different authorities do not agree on this subject, and
would like to get, in your opinion, the rearest correci.
A. The pressure of the atmosphere when the barometer
is at 30 in. is 14T lb, per square inch. The height of a
column of water at 14'7 Ib. pressure and 30 in. of the
barometer is 33'947 ft. 4. What would be the cubical
volume of a tetrahedron or four-sided body with all
sides eqnuilateral triangles, whose edges are 2 in. long,
and the formula for working it aritbmetically? A. For
the volume of a tetrahedron multiply the linear edge
of one ride by 0°11786 for the volume or contents, The
formula i8 & mathematical one. You will find a table
of all the conditions for computing the elements of
polygons in Haswell’s ‘* Pocket Book,” $4 mailed.

(4103) D. L. asks: What materials give
best results for insulating heat and cold in refrigerators,
Which is preferable--charcoal or mineral wool? I am
about to make a refrigerator, and I have very little ex-
perience along this line, I will also be very much
obliged for any suggestion in regard to construction to
attain the best result® A. In large refrigerators and
cold storage rooms, the best practice is to line thespace
with paraffined building paper and fill in with dry saw-
dust. For house refrigerators pulverized and mineral
wool are both used. The mineral wool if properly
packed is the best non-conductor, but charcoal makes
the sweetest refrigerator, a8 it absorbs any odors from
dampness that may accidentally get into the insulating
space. In large refrigerating rooms the insulating
space should be 8 in. thick. In household refrigerators
216 1o 3% in. space, according to size, The method of
construction you will readily understand by examin-
ing the refrigerators in use,

(4104) J. P. asks: 1. T have a C. & C.
one-eighth horse power electric motor to be run in con-
nection with a plunge battery. The carbons and zinc
were allowed to remain in the solution for some length
of time, and have become covered with a thick coating,
80 that they are in one 8olid mass. How can I get thc
carbons and zinc clean again? A. Soak them in hot
water for a few hours. 2. If I runthe motor bya pul-
ley from a watermotor, how many larmps of 16 candle
power would the motor light? A. The voltage of motor
would probablybetoo low for anything but small lamps.
3. Could I connect the electric motor with the wires of
Edison’s system of,incandescent lighting for houses, so
as to run a lathe or sewing machine, and if so would I
have to reduce the power in any way, and how? A.
No. The motor must be differently wound for the
Edison circuit.

(4105) J. H. G. asks for the cheapest
and best method to extract the metal from the scum
and skimminge from spelter, used to galvanize steel
wire; it looks like dark yellowish ashes and is very
heavy. A. It will not pay. The substance is princi-
pally oxide of zinc. Distillation with charcoal in a re-
tort is the method of reduction,

(4106) N. B. R. writes: 1. I am build-
ing the dynamo described in SUupPPLEMENT, No. 161. I
have No. 16 B and S gauge single-wound cotton-covered
copper wire for the field magnets, Is the insulation
complete enough, or would it be better to paint each
layer of wire with shellac before winding the next
layer? A. The insulation will be sufficient if thin paper
is placed between the layere. 2. Would No. 16 wire he
as good as No. 14 for connecting the commutator
springs with the binding posts? A. Yes.

(4107) R. L. W. asks for a good ink
eraser. A, Try a saturated solution of oxalic acid in
water. The red inks are made of various bases; for the
color, a8 Brazil wood, cochineal, and aniline red. The
aniline red may be removed by alcehol acidulated with
nitricacid. Javelle water is good formany colored inks.
—From the *‘Scientific American Cyclopedia of Re-
ceipts.”

(4108) C. E. A. asks: Can you give me
auy planfor the cheap production of cyanide of am-
monium ? Have tried the passing of the ammonia gas
over heated charcoal, which does not seem to give the
desired result. A. Heat efal ammoniac (ammonium
chloride) and dry potassium ferrocyanide together in
aloosely closed-flask or retort. The ammonium cyan-
ide volatilizes and condenses in crystals. The work
is very dangerous on account of the poisonous nature
of the compounds.

(4109) A. W. B. asks: Is it practicable
to have a dynamo (one to furnish eight 16 candle power
incandescent lights) run by a windmill? If so, howlarge
would the windmill have to be, and what size dynamo
would be necessary? As the wind might not furnish
power enough at all times, how many storage cells
would be necessary to store enough electricity torun
the lights four hours, etc.? A. It requircs a full horse
power to run the dynamo. Yox would need from 8 to
12 storage cells.

(4110) C. A. G. writes: 1. Take an elec-
tric current : A man could readily see that the deflec-
tions of a galvanometer were not in proportion to the
current. So who made it. and how was the discovery
made that the currents were proportional to the tan-
gents? A. Inthe tangent galvanometer the needle is
go far removed from the coil that thelines of force
passing through it- are virtually parallel. The earth’s
directive action on the needle varies with the sine of
the angle it makes with the magnetic meridian, the
action of the lines of force due to the current is propor-
tional to the cosine of the angle. The intensity.of the
current producing a given deflection under both forces
varies with the sine divided by the cosine or with the
tangent of the angle. 2. Taking the law that the current
is equal in all parts of the circuit (which I suppose
means that it is equal In voltage and amperage), how
can there be any difference of potential in any part of
the circuit? A. Voltage is not an attribute but a cause
of current: therefore your supposition is wrong. As it is
the cause of current, any two points on a circuit in action
include between them a fall of potential, 48 the cause of
or force producingthe current in such part. 3. Givena
current: Now,on one galvanometer say it registers 5°,
on anotker 8°, must there not be a standard method of
conveying the current around the needleso as to make
the deflections equal for equal currents,on different gal-
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