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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAr CourLING. —John P. Kirwan
and James E, Kirwan, Jr., Pittsfield, Mass. Thisis a
coupler of the knuckle type, the body nortion of the
pivoted knuckle having a downwardly inclined or
veveled surface in combination with a coupling pin
having at its lower end an inclined or beveled surface
corresponding to that of the knuckle, whereby when
the pin 18 raised the knnckle will be forced outward to
the uncoupled position. The construction is very
eimple and durable. and the coupling pin is so formed
that the knuckle will have more of a bearing on it than
has been heretofore obtained, while it may be mani-
pulated with the least possible risk to the operator.

METALLIC TIE. — Edward 8. Moffat
and Theodore G. Wolf, Scranton, Pa. The body por-
tion of this tie is formed of a section of ordinary
track rail, which is given an oblique bend in the
middle and placed with its bottom flange uppermost.
The end portions of the tie are re-enforced by short
rail sections, with their flanges nppermost, the two
parte being separated by space blocks opposite their
web portions and firmly bolted together. The bearing
heads thus formed for the track rails are provided with
clips, held thereon by bolts, the clips being adapted Lo
clasp the flanges of the track rails.

Electrical,

TELEGRAPH RELAY.—Charles M. Dyer,
Cloverdale, Ind. According to this invention the arma-
ture in the relay is supported yieldingly on the front of
a swinying armature lever, while a belt secured to the
armature extends over a guide pulley to connect with
the armature lever, the belt being arranged so that the
movement of the armature will impart an opposite
movement to the lever, the improvement providing a
uicely balanced armature which will be held in proper
adjustment without regard to the variations of the
electric enrrent,

Mining, Ete.

ORE WAsSHER.—Samuel C. McLanahan
and William F. Kirk, Hollidaysburg, Pa. This is an
mmprovement in that class of ore washers in which one
or more shafts having radial blades revolve in a hox or
tank, the blades serving to agitate and carry the ore
forward to the discharge. The stirrer shaft is formed
with longitudinal sections of angle iron or steel, the
radial flanges extended throughout their length, and
the sections secured at their ends ,to cap plates. The
blades or paddles are preferably formed of flat steel
plates with twisted shanks connected with the fianges
by bolts, the same bolts connecting the blades with the
shaft sections and uniting such 8sections, while the ar-
rangement of the bolt heads and nuts is such that they
are but slightly acted on hy the ore in the operation of
the minchine,

SAFETY KEEPER FOR MINING CARS.
—Inkemman Bailey and Louis Feger, Madisonville, Ky.
This ie a device for locking a car upon the hoisting cage
automatically, and releasing it at the top and bottom
of the shaft. A shaft is mounted to rock on the plat-
form of the cage, there being keeper arms on the ends
of the shaft, and a pendent weighted rock arm adapted
to rock the keepers into an upright position, adevice in
the mine shaft rocking the arm when the cage 18
lowered upon it. The improvement is for use on mine
cages, whereby coal and other material mined is brought
to the top of the shaft in cars, which are transferred
from the hoisting cage to a surface track and moved to
a point of discharge for their load, or are domped
directly from the cage.

SMELTING FURNACE.—Adam J. Schu-
macher, Butte City, Montana. This invention providee
an improved diecharge trough, readily applied, to anto-
matically discharge and separate the products of fusion
from the furnace, whereby the furnace may be run with
greater continuity and less attention. The invention
consists of a pipe formed into a trough and connected
with a water supply to pass water through the pipe.
The pipe i8 continuous, and bent 8o as to form the
bottom, sides and ends, the bottom having an inlet
opening, while one end is somewhat legs in height than
the sides, 80 a3 to form a discharge opening.

CAR DUMPING APPARATUS. — Maurice
M. Neames, $t. Patrick’s, La This invention relates
to improvements in inclined railways and cars, pro-
viding means whereby cars may be drawn up such rail-
ways and automatically dumped at a certain point,
being then placed in position to travel down the incline
of i1ts own accord. The construction issimple, durable,
and inexpensive, and means are provided whereby
the car may be quickly and conveniently loaded, and
its contents readily delivered.

Mechanical Appliances,

Screw CuTTinG LATHE FEED ME-
¢HANIsM.—Wendell P. Norton, Mount Vernon, N. Y.
To conveniently and rapidly change the speed of the
feed screw om screw-cutting engine lathes, according to
the requirements of the screw to be cut, an improved
feed is provided forming the subject of this patent.
The shaft i3 driven from a series of interchangeahle
gear wheels, a pinion turning with and sliding on the
shaft, and a driving gear wheel 1n mesh with the
pinion, while a second series of gear wheels of various
diameters is arranged step-like on the feed shaft and
adapted to be engaged by the driving gear whee).

BusH HaMMER.—Clark Holden, Barre,
Vt. This hammer is composed of oppositely arranged
body plates having central bosses and transverse gihs
fitted hetween the plates on the ends of the bosses,
each gib baving a tongue fiting into a longitudinal
groove formed in the bosses, while bolts pass through
the body plates and through the gibs to hold them in
position. The construction is simple, and the biades
are secarely held in position, while the parts may he
conventently separated to take out the blades for
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Nur Lock.—Ira J. Griffin, Sing Sing,
N.Y. Combined with a bolt having a longitudinal
groove in one side,and a nut furnished with radial
slots or recesses in its outer face, i8 a spring key fitted
to the groove of the bolt and adapted to enter into the
recesses of the nut. There is also a series of ratchet
teeth in the hottom of the groove in the bolt, the key
being adapted to engagethe ratchet teeth. Thedevice i8
very simple and effective, quickly locking the nut npon
a bolt, with means for readily releasing the nut.

BEADING MACHINE.—James P. Howe,
Cass City, Mich. The making of beads on eaves
troughs and similar articles, the work heing domne ac-
curately and rapidly, while the machine is easily
operated, is the object of this invention, the machine
heing 8o constructed that it will not warp if made of
wood and will not easily get out of repair. It consists
of a tixed and a movahle jaw hinged together and
having registering grooves, a roller with a longitudinal
groove being held to turn in the jaw grooves, while a
biock shding along the outer side of the movahle jaw
has its outer face inclined, and a transverse holt or bar
extends from the fixed jaw into engagement with the
inclined face.

CAN CAPPING AND CRIMPING MA-
cHINE.—Mathias Jensen, Astoria, Oregon. This in-
vention relates to former patented inventions of the
same inventor, and provides an improved method of
capping bothends of the can bodies with rapidity and
certainty. This is accomplished principally by arrang-
ing two sets of jaws opposite each other, each adapted
to close and form a tapered hole, the caps being con-
veyed one at a time to the narrow end of each hole, and
the can bodies presented first one end through one of
the holes into a cap and afterward the opposite end
through the other hole into another cap, the can hodies
following each other, 80 thatthe erd of onecanhody
is forced into one cap while the oppositeend of another
is at the same time forced into anothercap, the capped
cans being released to roll off one after another.

Agricultural.

CorN HARVESTER.—John N. Reimers
and Wilhelm M. Schneskloth, Calimet, Towa, This
machine has infeed rolle provided with spiral flutes
having their front sides inclined upward toward the
rear, the rolle being grared to revolve toward each
other on their under sides, and having their flutes in-
clined to diverge rearwardly to feed the stalks rear-
wardly without tending to crush them to the ground.
Combined with the traveling harvester is a husker,
having gathering devices for ripping the cars from the
stalks, the husking devices having troughs pivoted at
their upper ends to the main frame, and mechanism hy
which the opposite endsof the tronghs may be adjusted
vertically, a8 may be desired, according to the grade of
the ground traversed hy the machine, the troughs being
provided with rolls adapted to tear the husks from the
ears.

Hopr PrESs. — Pierce Riggs, Crowley,
Oregon. This is an improvement in that class of
presges in which the follower operates horizontally
within a press hox similarly arranged. Combined with
the press box and follower sliding in itare twosprocket
wheels arranged one above the other, one of the wheels
heing keyed on the operating shaft, while a chain at-
tached to the ends of the follower passes between the
sprocket wheels, there being means for rotating the
shaft. Another wheel is provided having a ratchet rim
and arim forreceiving a rope, a lever and a pawl act-
ing on the ratchet wheel to produce the imitial and
finishing movements of the plunger, the operation being
practically continuous.

LAwN MowEeR. — Edward Z. Kidd,
Deadwood, South Dakota. To a plate rigidly connect-
ed 1o the front ends of the arms or handles, in front of
themain axles, aresecured forwardly projecting spear-
shaped knives, and a plate fitted to slide transversely
over this plate carries other V-shaped knives. The
latter plate is attached to a lever pivoted ontop of the
axle, the rear end of the lever being pivotally connect-
ed by a pitman with a crank disk on a shaft whose
forward end 18 rotated hy a bevel gear in mesh with a
bevel pinion operated from the main driving wheels.
The power of the driving wheels i8 readily transmitted
to the cutting mechantsm, 8o that the grass is cut with
greatease, and thesets of knives may bereadily raised
or lowered to cut long or short grass.

PRUNING IMPLEMENT. — Jesse M.
Morgan, Chetopa, Kansas, This implement has a hook
and a reciprocating knife, the shank of the hook having
a longitudinal groove in which the hack of the knife is
fitted, and the hook proper having a slot through which
the knife moves in the forward or cutting movement.
The construction is such that the knife is guided and
braced against being diverted hy the resistance of the
branch being revered, the knife also, when desired,
making a shearing cut while itself having a straight
path of movement.

Miscellaneous,

PNEUMATIC GRAIN CONVEYERS. —
Frederic E. Duckbam, Millwall Docks, London,
England. This invention relates to a delivery ap-
paratus for conveyers, for use in unloading or convey-
ing grain, etc., between ships, barges, warehouses and
granaries, hy the carrying power of a currentof air.
The hopper<like chamber into which the suction pipe
leads is provided with exhausting apparatus by which
a partial vacuum is maintained, and beneath this
chamber a twin receiver rocks upon a horizontal axis,
the upper part of the receiver being curved to an arc to
make a comparatively air-tight joint with the mouth of
the hopper. The oscillating motion of the receiver
is controlled by mechanism whereby a filled receiver is
disconnected from the exhaust and falls over to dis-
charge, hringing the other chamber into position o be
filled. With this apparatus the grainis transported and
deyosited hy the air current without the admission of
sufficient air to destroy the necessary partial vacuum.

EvAPORATING PAN.—Jay B. Copeland,

sharpening or other purposes.

Punta Gorda, Honduras. This invention relates to an

apparatus for purifying saccharine juices in the manu-
facture of sugars and sirup, the purifier consisting of a
vesgel divided by partitions into a series of longitudinal
compartments ranging side, by side, the juice being
partially heated in one compartment, highly heated in
the next compartment, and 8o on, the temperature in-
creasing until it finally cscapes at the outlet. The
scnm is antomatically removed, and the tendency to
mix with the puritied juice is overcome, the sediment
being detained 1n the several compartments, to be re-
moved as it accumulates, whereby the juice is brought
to as clear and pure a condition as is possible with-
out the fical treatment with bone black, etc.

SUBMARINE BoAT. — John F. Auer,
Nyack, N. Y. This boat has a tubular keel section
with an opening in its bottom, and valved air supply
and exhaust pipes, whereby the admission of water to
the keel and its discharge are controlled by the air
pressure in the keel section. The arrangement is such
that the bout may be quickly submerged by compressed
air and a water ballast, and raised directly to the sur-
face through the medium of compressed air, the water
ballast and the action of the air on it being 8o regulated
that either the bow or the stern may be dipped or ele-
vated at will. The storage of sufficient compressed air
isprovided for in the veesel to meet all emergencies,
and entirely dispense with the use of pumps.

PrpE CouPLiNG.—William D. P. Aims,
Jr., Philadelphia, Pa. This coupling comprises a case
having a thickened end which is externally and intern-
ally screw-threaded, the exterior edge of the thickened
end being beveled, a cap having its flange internally
screw-threaded and with an aperture in its top and an
apnular #pace around the top, with an apertured pack-
ing. A simple form of coupling 18 thus provided, for
use in connection with air, steam, water, or gas pipes,
and one which is designed to make an absolutely tight
joint.”

SAMPLE CASE. — John E. Hitch, Wil-
mington, Ohin. This case comprises connected end
pieces having interior shoulders, a flexible wall pivoted
hetween the end pieces and adapted to be rolled upon
the shoulders, supports on the interior of the wall, and
catches to fasten the wall in a closed position, with a
suitable handle. The case is especiaily adapted to ex-
hibit anger hits, cutlery, jewelry, and various articles
of hardware, holding the articlesin a very small com-
pass, and soarranged as to exhibit the goods to great
advantage without the necessity of handling them,

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

SCIENTIFIC AMERICAN
BUILDING EDITION.
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1. Elegant plate in colors of a residence in the Queen
Anne style of architecture, erected for F. S.
Andrews, at Seaside Park, Bridgeport, Conn.
Perspective view, floor plans, etc. Longstaff &
Hurd urchitects, Bridgeport, Conn. Cost $7,000
complete.

2. Plate in colors of a cottage at Richmond, Mo. Per-
spective elevation and floor plans. Cost $1,500.

3. A residence at Cleveland, O. An admirable design.
Floor plans and perspective elevation. Cosi
about $6,000, °

4. A cottage at Gardner, Me., erected at a cost of
$1,900. Perspectiveelevation and floor plans.

5. Floor plans and perspective view of a Colonial
house at Portland, Me. Cost $3,800 complete.

6. Design for an ornamental chimney piece.

7. Acottage at Portland, Me, Cost $3,500 complete.
Perspective and floor plans.

8. Floor plans and perspective view of a very attrac-
tive Queen Annc cottage erected at Babylon, L. L
Cost complete, $2,800.

9. View of the proposed Odd Fellows’ Temrgle at
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ing in the world. Height 556 feet.
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Haven Park, Greenwich, Conn., at a cost of
$11,000 complete. Floor plans and perspective
elevation.

12. A residence at East Park, McKeesport, Pa.
tractive design. Plans and perspective.
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Cost $5,300 complete. Floor plans and perspective
elevation.

14 Miscellaneous contents: Lawn planting; how to do
it and what to avoid, with an illustration.—A
suggestion for inventors. — Acoustics. — They
bought burning houses.—Timber in damp places.
—The taper of chimpeys.--Stained cypress.—Low
ceilings.—An improved woodworking wachine,
illustrated.—A fine machine for cabinet shops,
illustrated. — Swezey's dumb waiter. — Graphic
representation of strains. — An improved door
hanger, illustrated.—A new woodworking ma-
chine, illustrated—The baths of Diocletian.—The
Stanley plumb and level, illustrated. — The
Diamond Match Company.
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Edition is issued monthly. $2.50 a year. Single copies,
2 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
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examples of Modern Architectural Construction and
allied subjecta.

The Fullness, Richnese, Cheapness, and Convenienc
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all newadealers.
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The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning te appearinthe following week's issue.

Wanted—50 second-hand screw-cutting lathes, 8 to 12
swing, either foot orsteam power. Will paycash. W.
P. Davig, Rochester, N. Y.

*U. 8.” meta1 polish. Indianapolis. Samples free.
For piledriving engines. J. 8. Mundy, Newark, N. J.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
6Spindle T'urret Drill Presses. A.D. Quint, Hartford,Ct.

Mixing machinery. J. H. Day & Co.. Cincinnati, Ohio.
Universal and Centrifugal Grinding Machines.
Pedrick & Ayer, Philadelphia, Pa.

Wanted—A water motor. W.F. A.Woodcock, Winona,
Minn.

For first-class patterns write to Chas, Cassell, general
patternmaker, Canton, Ohio.

Wanted—To buy first class patent. Iron article pre-
ferred. K. M. Scout, 2260 N. 17th St., Philadelphia.

The Improved Hydraulic Jacks,Punches, and 1'ube
Expanders. R.Dudgeon, 24 Columbia St., New York.

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. Allsizesinstock. 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, ete.

Split Pulleys at Low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

What do you want to buy? We will send without cost
to you, catalogues, price lists, and information concern-
inganything you wish. Paret, Willey & Co., 260 Broad-
way, New York.

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 located at Denver, Colo.
(pop., 150,000), where he has extensive acquaintance, de-
siresagency of some Easternor foreign specialty. Ad-
dress Brewster & Co., Mendota Block, Denver, Colo.

§F Send for new and complete cataiogue of Scientific
andother Books for sale by Munn & Co., 361 Broadway.
New York. Freeon application.
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or no attention will be paid thereto. This is for our
informationand not for publication.

References to former articles or answers should
give date of paper and({)uge or number of quesation.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must tale his turn.

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.
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(4152) G. F. writes: I made the eight
light dynamo according to description of SCIENTIFIC
AMERICAN SUPPLEMENT, No. 600, except I made the
yokes (bearings) of cast iron; has that any reducing
effect on the dynamo? I made the armature core of
ironwire. The dynamo started all right,hut the magnet
wire on armature hecomes 8o hot as to melt the sheliac
varnish; what is the cause? I cannot light two car-
hons between brush and magnet (or @ and b on cut); it
only gives a largespark and a shockby holding carbons
in bare hands by 25 to 30 ohms R. Is there no wayto
light a 16 candle power 50 volt light on that dycamo?
How can I iccrease the current? I was careful in con-
necting the coils with the commatator. A. It was a
mistake to make the yokes of cast iron as this short
circuits the magnets, to some estent. In making any-
thing from carefully prepared directions, you should
not depart from the instruction given. However, your
machine seems to work very well, and when you learn
how to use it, you will doubtless find it quite satisfac-
tory. By placing the carbong in contact in the circuit,
you have practically short circunited the armature, thus
causing too much current to passthrough the armature.
Place 15 to 20 ohms resistance in the circuit, then touch
the carbons together, and instantly separate them one-
sixteenth inch. You will then have the arc, and the
machine will run eagily. With the carbous long in con-
tact, you are liable to burn out the armature. You
should provide some means for separating the carbons
one thirty-second or one-sixteenth inch and no more.
By connecting from three to eight incandescent lamps
in parallel yon will have no difticulty in runcing them.
You do not need an increased current. Learn how to
use the current you have.

(4153) W. P. asks: 1. If the voltage of
an induction coll can be reduced, and the amperage in-
creased afterit has been constructed, and how if it can
be done? A. Only by using an inverted induction coil
corresponding to the converter in the alternating system

of electriclighting, the coil heing worked by secondary
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current. 2. What is the voltage of and amperage of an
eight light dynamo? A. 10 amperes at 50 volts E. M. F.
3. How much lead ought a vertical engine have that
takes steam only on one end ? The engine runs an
exhaust fan.
the piston and piston rod.

(4154) J. O. F. asks (1) how to color in-
caudescent lamp bulbe a red, white, or blue color, also
how tofrost them, all by some chemical preparation,
A. For permanent colors the bulbs are made from col-
ored glass. To color them for temporary use dip them
in thin collodion to which has been added aniline
color. For frosting use vapor of hydrofinoric acid.
See query 4142, taking care to protect all brass parts
with vaseline or beeswax. 2. Can I light up a6 candle
power lamp for ten seconds at intervals of 3 to 5 min-
utes, with some form of dry battery without an exces-
sive strain on the battery? How many cells approxi-
mate? A. Posgibly 10 or 12 cells of one of the best
forms of dry battery might answer.

(4155) E. H. C. asks: 1. A definition of
the term * block system." A. A system of signaling
on railroads. The road is divided into sections or
blocks. At the beginning of each block is a signal post
or station. When a train enters a block the daneer sig-
nal is kept displayed unmtil it leaves it. The system
may be automatic and worked by pneumatic, hydranlic,
and electric agency, or may be worked by operatives.
2. Whether telegraph stations at intervals along a rail-
road are eseential to such a system? A. To some sys-
tems; not to the automatic. 3. Whether there is any
automatic system in use whereby trains running onthe
same track may be kept a certain distance apart? A.
The blocksystem and the telegraph are used to keep
trains at a proper distance. 4. Some receipt for the
gilding of picture frames? A. For gilding receipte see
**Encyclopedia of Receipts.*?

(4156) H. L. B. says: I sawsome time

ago in the SCIENTIFIC AMERICAN a description, and I
think an advertisement, of what is known as a
*“mineral rod? for locating gold, silver, and other
metals, buried in the ground. While I am writing to you
let me ask for a solution of something that has puzzled
me for some time. Parties around here report having
seen, at night, a ball of fire suspended in air about four
feet from the ground, with flame going down to about
one foot from the ground and returning to the ball,
which is stationary. I have not been able to see it as
yet, or I would investigate. Will you please tell me
what it is and the causeof its heing in one particular
gpot. A. There is. no known device for locating any
minerals or ores, except iron, which is indicated by the
magnetic needle when in large quantity. We think
such a device may have been described as the work of
acrank. What you describe seems to be the ** Will-o-
the-Wisp,” or ** Jack-a-Lantern.”” What it is due to is
uncertain. It has been attributed to spontaneously

infiammable phosphureted hydrogen, and alco to'

marsh gas. The latter not being spontaneously inflam-
mable leaves the question of ignition unanswered.

(4157) L. N. D. asks for the best way to
work with oil painting on white silk and satin. A.
Partly remove the oil from the paint by spreading it on
a cloth or a piece of blotting paper, then thin it slightly
with turpentine.

(4158) J. E. H. asks: What metals are
of more money value than gold® A. Caesium, calcium,
barium, cerium, didymium, gallium, indium, iridiom
lanthanium, lithium, niobium, palladium, rhodium,
ruthemium, strontium, terbium, titanium, uranium,
yttrium, zirconium.

(4159) O. O. E. says: From a spring
110 rods distant and 40 ft. fall, few bends, what size
pipe would I have to lay down to get four horse power
from the motors that are made for such purpose? For
two horse power? A. You will require a 6 inch pipe,
supplying 66 cubic feet of water per minute, 44 inch
pipe for two horse power, 33 cubic feet per minute.
You should know the flow from the spring for the
power that it will produce. A 3 foot diameter motor
will give you four horse power and a 24 inch motor
Pelton style will give you two horse power with the
quantities of flow as above stated.

(4160) G. H. C. writes: I made myself
a cycloidotrope not long since, which draws elegant
figures on smoked glass. Can you tell me how to
transfer them to paper? A. Coat the glass with col-
lodion made granular by the addition of water and
stained orange with aniline. Make the tracings on the
collodion surface, or you can print the smoke tracings
by means of a camera after the manner of lantern
slides.
ing as a negative.

(4161) W. A. V. says: I have been
taught from scientific books that motion can be pro-
duoced from heat, and that heat can also be produced
from motion. Now I cannot see how heat can be ob-
tained from motion, other than mere friction.
is*not the heat that T want. I want useful heat, heat
tirat will heat my house and cook my food. Now [
would like to know how any scientist can obtain this
kind of heat from the motion of a water wheel. Here
we have motion wiLthout cost of coal ; but I cannot see
how heat is to be obtained from it. Can the ScIENTIFIC
AMERICAN enlighten me on the subject? A. Weare as
much in the dark as yourself in regard to cheap heat
for domestic use. The abstract notions, as you state,
are all right, but as yet we donot sec the way clear to
realize on the faint gleanings of scientific research.
When coal gives out, future generations will find ample
room for economy in utilizing the ways and means of
living according to the new conditions, or in the most
primitive ways of the early ages. Mechanical energy
can be transformed into heat en-rgy by electricity.

(4162) O. A. C., Monte Vista, Col., says:
1. A day or two since I witnessed something quite un-
usual, I think. Time, 7:30 A. M.; mercury 10° above 0
F.; rising sun obscured by clouds, but shining on the
mountains, northwest. TUpou looking in that direction
(northwest) a mirage was eeen, together with what is
commonly called *‘heat waves,"” and quite distinct or
pronounced. Both mirage and heat waves seemed to be
traveling west, and soon disappeared. A. There seems

A. Only enough to take up the inertia of '

Then print on sensitized paper, using the trac- -

But this |

to havebeen considerable disturbance in the atmosphere
in ;Nebraska and Colorado on the 17th of February,
causing halos and sun dogs in Nebraska and mirage in
Colorado. We will be glad to hear from other observ-
ers of these phenomenaon that day. 2. Does the rota-
tion of the earth upon its axis influence materially
either the tides, marinecurrents, or direction or velocity
of the winds ? A. The attraction of the moon princi-
pally and of the sun slightly are the forces that produce
tidal action, The motion of the earth gives rise to ma-
rine currents and intensifies tidal flow. The unequal
distribution of the heat of the sun, together with the
motion of the earth on its axis, gives direction and ve-
locity to the winds.

(4163) J. F. M. W. says: I am building
a triple-expansion engine, size 334 in. by 54 in., and 9
in. by 6 in. stroke ; boiler pressure, 80 1b.; 200 revolu-
tions. What size surface condenser, and also what size
air pump, will I require? A. Surface condenser, 12
square feet surface ; air pump, one-fifth area of high
pressure cylinder, or 2 in. by 6 in. stroke if single act-
ing and direct connection, or 114 in. diameter by 6 in.
stroke if double acting.

(4164) C. B. 8. writes: 1. I have con-
structed the * simple electric motor ** described in Sup-
PLEMENT, No. 641, winding armature and fields with No.
18 wire, and would like to run it by storage batteries,
charging them on a 50 volt incandescent light circuit.
How many and whatsize cells should be used, and how
long would they run the motor when fully charged ? A.
You will require four celle, with 17 plates 6 by 8inches.
2. Istheway of covering storage battery plates with
red lead, as described by C. L. Woolley in ScIENTIFIC
AMERICAN of November 28, 1891, a good method ? A.
Yee. 3. Howmanygravitycellswould be required to
charge the storage battery, and how longwouldit take ?
A. Four to each cell of storage battery. The time re-
quired is 6 to 8 hours. 4. Would the motor run a 9 in.

You will probably require one-half horse power. 5. In
charging the battery on the incandescent light circuit,
should resistance be put in the circuit? A. Yes. 6.
How manyamperes can be safely carried through Nos.
232, 24, 28, 30, and 36 copper wire ? A. 1°08, 065, 02.5,
0°16 respectively.

light plant large enough to light five 20 candle power in-
candescent lamps at one time be operated by a weight
power, practically speaking ? Said power to run four
hours without attention. If so, about how much labor
would be necessary to wind itup ? A. It is impracti-
cable to accomplish what you propose.
power requires the fall of 34.000 pounds through the
distance of 1 foot each minute, so that this weight
would have to fall 240 feet in four hours—twice the
weight half the distance, or half the weight twice the
distance. It would take a 1 horse power steam engine
something over four hours to wind it. A 2 horse power
engine could do it in about two hours. A4 horse power
engine in about one hour. One man could wind itin
aboutfour days of tenhourseach, but 4t would be con-
stant and severe labor.

(4166) W. E. H. asks whether electricity

has been applied with success to safety bicycles ? A.
It has not.

(4167) C. R. W. asks: What power pre-
" vents the bottom course of brick in our large structures
from crushing with the tremendous weight above it?
Please give me as explanatory reply as possible. What
accepted theory is there as cause for the wind blowing ?
‘A, The resistance or crushing strength of brick and
other building material is far greater than the weight
of the superstructure. Architects and engineers un-
; derstand this, and spread the foundation to meet the
pressure from high buildings, A single common red
brick, when properly laid in strong cement, is equal to
aload of 12 toms, and it will requirea column of ce.
| ment-laid brick nearly 10,000 feet high to crush the bot-
| tom course. The heat of the sun and the rotation of
i the earth are the primary causes of the circulation of
the atmosphere. See query 4162,

(4168) W. L. U. asks: 1. What is sup-
posed to be the cause of aurora borealis, which is seen
in the northern heavens ? A. The aucora is a display
of electricity in the upper atmosphere, and is supposed
to be largely developed by disturbances in the sun. See
SCIENTIFIC AMERICAN SUPPLEMENT, No. 372, for theo-
ries and description—an interesting paper. 2. Why
does the rainbow always appear in a semicircle? Why
not appear in the whole easteru or western heavens, ac~
cording to the time of the day, instead of in a semicircle,
as it always appears ! A. Rainbows derive their light
from the sun as aradiant. Theconditions of the reflec-
tion and refraction of the sunlight from rain drops re-
qQuire a circle or part of a circle to meet the radiant
points of the sun and the eye of the observer. 3. Is
there a limited sum which can be paid 1n copperor
nickel currency ? If so, what is the highest sum which
can be so paid legally ? A. Silvercoin is alegal tender
to the amount of ten dollars at any one payment.
Nickel and copper coins are a legal tender to the
amount of 25 cents at any one payment.

(4169) G. W. F. 8. asks : What provision
can be made for properly carrying off water emanating
from a cellar, when the cellar is below point of sewage
plant ? A. Water cannot be lifted without power. The
location and facilities for obtaining it you have not stat-

ed, o that in a general way we can say, if you have
; zas, a small gas engine and pump is recommended. If
not. a petroleum or gasolene engine and pump, such as
is advertised in our columne, is in order. If you have
facilities for accommodating a small windmill away
from the house, with a suction pipe leading to a deep
cegpool in the cellar and discharging into the drainage
system, you will find it as inexpensive and easily man-
aged as any device that we can name.

(4170) W. L. M. says: I am building a
houee, and to secure ventilation intend to place ventilat-
ing registers in the sides of the walls, the opeu space
between the partition studs being used as a ventilating
shaft. Above the attic floor a tube will connect with
this shaft and be run either intotha chimney flue orout
under the eaves of the roof. Now the questions I want

engine lathe or a small planer? A. It is too small. |

(4165) W. M. C. asgs: Can an electric.

One horse .

answered are these: Ist. Should the ventilatora be
placed near the floor or near the ceiling ¢ 2d. Will the
hot foul air ascend this shaft ? 3d. Would it be better
to run the tube connecting with the air shaft into the
chimney flue or out under theeaves of the house ? A.
Forthe best arrangement of ventilators in therooms
thereshould be one at the bottomand oneat the top for
each room. If you chooseto use butone, place it at
the top in rooms that have a fireplaceand at the bottom
in rooms that have no fireplace. Under no considera-
tion should the ventilation be connected with the chim-
ney, for there are times when the rooms will be filled
with smoke from back draught, besides the danger
from fire. The ventilator shaft should rise through the
rocf, with a draught hood on top. Opening theventila-
tor under the eaves is not good practice. The pressure

in windy weather.

(4171) R. M. says: In looking at an
imagjnary object created by a mirage, would a telescope
or a pair of fleld glasses reveal the deception, or
would the deception stifl seem perfect? A. We have
no experience with a telescopic view of a mirage, but
should judge that as the telescope is only a larger eye,
the effect would be the same; but the field of vision
being 80 small in the telescope, the scope of a mirage,
due to the larger fleld of the eye, would be lost in
the telescope.

4172) H. V. K. asks: 1. I have at-
tempted to make a Leclanche cell: filled porous cup
with broken bitsof electric light carbon, about one large
piece of regular battery carbon. Filled in with MnO,.
Set cup in strong solution of NH4C], in which was bar
of zinc. After settling for hours current is not strong
enough toring a bell. What is the matter ? A. You
should use the best quality of graphite, and manganese
binoxide with the dust sifted out. 2. Has trinitrate of
tismuth (art. on p. 87, February 6, 1892) another name?
Large wholesale drug house in city claim no knowledge
of it. Wherecan I get it? A. It is the neutral his-
muth nitrate, and any reputable drug house should
supply it. 3. Isstannous chloride and stannic chloride
the same ? A. No, The first is SnCl,, a solid, the second
is SnCly, a liquid. 4. Has the *‘Scientific American
Cyclopedia " a department on electrics ? A. Electro-
metallurgy is treated init. Forgeneral electrical topics
see our SUPPLEMENT catalogue or Hopkins’ ** Experi-
mental Science,” $4 by mail. 5. Tell me where I can
buy an autophone. A. Address any of our advertisers
: who deal in ecientific apparatus, such as Queen & Co.,
Philadelphia, Pa. 6. What is a concentrated solution
of borax, and how can you get shellac to mix with it?
A. Heat the water with excess of borax and then pour
off and heat with powdered shellac. 7. What is meant
by the brush circuit and field circuit from a dynamo ?
A. The brush circuit should mean all the circuits taken
from the brushes ; the field circuit is the circuit which
excites the field magnets.

(4173) J. W. C. asks: 1. Given a hollow
air-tight body which with the superadded weight of one
ton will he exactly submerged in water, what additional
weight will be reguired to sink jt thirty feet below the
surfacelof the water? A. The compressibility of water is
000004663 of its own bulk at 15 lb. pressure, 8o that if
your apparatus displaces one ton water,then 0°0004663X
2,000 pounds=0"09326 of a pound to sink it 34 feet after
! it 18 under water.
by the elasticity of the hollow vessel,which is also sub-
Jject to compreseion, and if it has as much or more com-
pressibility thanwater under the increasing pressure of
depth, it will go tothe bottom without additional weight.

(4174) D. R. F. asks: 1. Please inform
me whether glass cells would not answer the same pur-
pose or be superior to gutta percha cells in the con-
struction of the large (8 cell) plunge battery described in
‘ Experimental Science’'? A. A glass cell is prefera-
ble to a gutta percha cell on many accounts. 2. Aleo
kindly state how many cells would be required to run
eight incandescent lights ? A. It depends something
upon the voltage of the lights. Six cells will run two
orthree 10 volt lamps. 3. Would thecarrent fromsuch
a battery he as steady and the light as bright as
from a dynamo ? A. Yes.

(4175) T. H. B. asks: Will a wrought
iron collar shrink in heating ? To explain : Suppose I
turn a collar large enough to just slip over an inch bar
when it is cold, will it by heating make it tight on the
shaft ? (After itis cold.) Does a bullet have the same
velocity on returning to ground as it had when it left
the barrel of the rifie? Supposing it to he shot up verti-
cally. A. Wrought iron rings will become slightly
smaller,by heating and cooling, 8o that if made just to
fit a mandrel, it will stick if put on hot and cooled.
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 830, “Gun
Wrinkles," for answers to various questions in relation
to bullets and shooting.

(4176) A. asks: 1. Will the dynamo de-
scribed in SUPPLEMENT, No. 161, light an incandescent
lamp? 1f not, why? What changes would have to be
made? A. The dynamo referred to will light two 5§
candle power lamps. 2. Wouldjmotor described in SuP-
PLEMENT, No. 641, run thedynamo? A. Itis hardly
. sufficient for running the dynamo up to its full

capacity. 3. Can dynamo described in SUPPLEMENT,
- No. 161, be used as a motor ? A. Yes. 4. Could num-
. ber 18 or 20 wire be used for the armature instead of
.16 What difference would it makeinmotor? A. Yes,
| it would give a higher electromotive force, but it will
" be necessary to modify the fleld magnet correspond-
ingly.

(4177) ** Andes” asks: What is the most
simple method of testing the cxistence of borax when
exploring alone on herseback, and therefore unaccom-
panied by baggage? A. Pulverize the mineral, moisten
with sulphuric acid and cover with alcohol and ignite.
A green flame will show the presence of boracic acid

; provided other substances (barium or copper) are not
present. If present, separate by well known processes.
: A good test is to moisten the mineral with sulpharic
| acid and glycerine and ignite on a platinum wire in
! an alcohol lamp or blowpipe flame. A green flame
' goes to prove boracic acid. A good corroborative test
is to dissolve the mineral, first pressing with sodium
carbonate if neceseary, then to slightly acidify with
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on the windward side will make a strong down-draught |

This will also be somewhat modified ,

hydrochloric acid, to dip a piece of turmeric paper in it
and dry the paper at a low heat. A browrish red color
shows boracic acid. This test is aleo interfered with,
but the two are pretty good proof. See Cornwalls
** Blowpipe Analysis and Determinative Mineralogy,”
$2.50 by mail. Study and experience are required to
prepare for field work in mineralogy.

(4178) J. W. P. asks: Can you tell me
of any acid or liquid that will eat or burn up tinfoil
(sample inclosed) in the same way that brass door-
plates are protected in parts by wax and then the rest
etched with acid? A. For etching tin use a mixture of
1 part nitricand 2 parts hydrochloric acid and 3 parts
water; 1 part potassium bichromate may be added.
All parts are by weight,

(4179) P. H. asks: Howmuch storage
battery should I require for say 20 lights, not over half
of them being nsed most of the time, 80 a8 not to have
to recharge the battery oftener than once in two or
three months? A. It is impracticable to retain the
charge in storage batteries for two or three months as
you suggest. The batteries will have to be recharged
once every ten days or two weeks. To light 20 lamps
you will require 26 cells, provided the lamps are 50
volt lamps.

(4180) A. B. asks: 1. I made a con-
deneer for the induction coll shown in SUPPLEMENT,
No. 161, and same would not work satisfactory. I at-
tached same to the primary wires, and the vibrator
works all right, but the coil will not give any spark
when the condenser is attached. In making the con-
denser I used 12 sheets of tin foil 5 inches by 5 inches
and connected them at each end 1, 3,5 = 2, 4, 6, etc.,
and separated eachsheet by well shellacked paper. A.
You will probably find that there is a cross connection
or leakage in your condenser. 2. I have two glass
cellr 6 by 8 by 9, and each cell has two zincs and three
carbons, 6 by 8 inches by }4. What is the amperage of
the two connected in series? (Plunge celle.) How can
I compute the capacity of a plunge cell with reference
to the square inch of plates? A. The amperage of a
battery is computed by dividing its E.M.F. by its resist-
ance.

(4181) S. M. I. writes: 1. I want to
heat a German silver wire about 12 inches or 15 inches
inlength up to ae high a temperature as it will stand
with an electric current of 8 amperes with E.M.F. of 50
to 60 volts. What number of wire should I use? A.
With above E.M.F., and using such current, you could
heat aboutl4 feet of No. 19 German silverwireto 1,500°
F. The amperes fix absolutely the diameter of the
wire; the relation of amperes to volts fixes its resist-
ance, 4. 6., its length: hence the calculation cannot be
carried out for the incompatible conditions of length
given by you. 2. Why on standing close to an incan-
descent electric lamp do the fillaments appear as fine
threads of white light, and on receding from the lamp
they seem thicker until they appear as a single flame?
A. The phenomenon i8 known as irradiation.

418?) G. T. L. asks: What is the

process of making the smalt or rough, sand-covered
| signs? What means are used to prevent the oil in
pamnt, when lettering on cloth, from spreading around
the margins of the letters and turning to a dark color?
A. The ground is painted the same color as the smalts.
The smalts are then thrown on in the same way as
! sanding paint. The figures or letters are painted on
the cloth with athin mucilage of gum tragacanth and
the color laid on 8o as not to overlap.

(4183) A. F. O. writes: I have some-
where heard of 4 process for roughening the surface of
glass by applying something strongly adhesive, which,
by subsequent drying and contraction, tore off the sur-
face of the glassin thin flakes, Can you give me the
particulars of the process ? A. Make a thick solution
of gelatine, pour it on the glass, let dry on a level. In
shrinking, the gelatine will takeout the surface of the
glass.

(4184) A. W. says: 1. I wish to know
what number of wire should be used on a magnet to
draw the armature with the greatest force and how
much wire, using three cells of Fuller battery. A. For
your magnet use soft iron cores 64 of an inch in diame-
ter, and upon them wind 140 feet of No. 20 magnetwire.
2. 1f the balance or fly wheel on a buzz saw or other
fast running machinery were inclosed in a vacuum and
the air kept out by a small pump operated from the
main shaft, would there not be a considerable saving of
power? It seems to me the speed would be more easily
attained and a great deal harder to check. What are
your views on the subject? A. It is doubtful if the
plan suggested would effect any saving, as considerable
power will be required to maintaiu avacuum. You
could, however, save something by inclosing the wheel
in a practically air tight box. By this means the air
would be prevented from being thrown off by centrifu-
gal action. 3. Can you give me the formula for a4 com-
position that is 8 non-conductor of electricity, light in
weight and will not warp by being put for hours in a
liquid heated to 80° Fah.? A. We know of nothing bet-
ter for your purpose than glass or porcelain.

(4185) W. E, B. asks: 1. Would you
advise a person, wishing to purchase a first class watch,
to purchase a non-magnetic watch, or is the ordinary
watch as good as a non-magnetic one? A. If you are
liable to visit places in which your watch would be enb-
jected to magnetism, we should certainly advise the pur-
chase of a non-magnetic watch, as the poorest watch of
this kind will keep better time than any magnetizable
watch when magnetized. 2. Where is the most desira-
ble non-magnetic watch made, and by what company.
Some jewelers tell me that the non-magnetic watch is a
fraud; while othera say the time is coming whena non-
magretic watch will be necessary if a person wants a
reliable watch. A. There are seversl none.magnetic
watches in the market, which are about equally good.
We think that jewefers generally believe it to be impos-
sible to make an abeolutely perfect timepiece on the
non-magnetic principle, but they are sufficiently accu-
rate for all ordinary uses.

(4186) C. M. P. asks: 1. Is the simple
motor, described in ** Experimental Science," eelf-regu-
lating ? In other words: Yousay it is 1§ horse power,
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Now, could T take half the battery required to run it at
its fullest capacity, and run it as a one-sixteenth horse

power machine? A. The motor would require more
than one half the battery to run at one-half its full ca-
pacity. 2. Where the instructions are to use wood,

would it be any better were I to use type or babbitt

metal? A. Type metal or babbitt would not do for the
core for the hub of the armature, unless you provide a
commutator cylinder separate from the hub,
let me know what is meant by the word shunt as ap-
phed to electrical machines. A. Shunt is & term ap-
plied to one part of a divided circuit.

(4187) E. D. H. asks: 1. Please givethe
solution of the Leclanche batteries, A. Satnrated
solution of sal ammoniac and water. 2. What size
storage battery would be required to run a small motor
for operating a wood turning lathe? A. Your query is
too indefinite to admit of direct reply. It requires 8
cells of storage battery per horse power, 3. About
what itcosts and how much would the cost be in renew-
ing it? A. The cost of a storage battery is $15 per cell.
The cost of charging, ot course,varies with the cost of
the motive power used in driving the charging dynamo.
Probably a fair average will be ten cents per cell.

(4188) M. W. writes : Suppose two elec-
trical storage batteries each having capacity enough to
run a dynamo for several hours of several horse power,
the one being charged and the other not. How long a
time will it require after they are connected till there ie
an equilibrium between the two, that is, will the charges
in the two become equal in an instant or wil! it require
some time? A. The charging of storage batteries by
means of other storage hatteries is practically the same
as charging them by the current from a dynamo, and
they shouild be charged at the same rate, For elabor-
ate tables on charging and discharging dynamos consult
SupPLEMENT, No. 838.

(4189) H. R. writes : I am making some
blue enamel for enameling iron ware made of sand,
borax, potash, and cobalt oxide, When ground into
a pulp, there is a white scum on the top of the enamel.
Can you let me know the cause of it? Can you give me
areceipt for blue enamel? Is thereany book published
ou the manufacturing of glass and enameling ? A.
Fuee the mixture, pour while fused intowater and re-
grind it. This will give it greater uniformity and
avoid the scum.
of Receipts,” $5 by mail, gives a great deal of informa~-
tion on this subject.

(4190) W. P. D. writes: During last
fall’s drought we dug a cistern, at a depth of ten feet
found moisture, It was walled up with brick and ce-
ment and bottom laid with same. (Star brand cement
being uged.) Later on, when the ground became thor-

oughly wet, a leak showed in bottom, and water rose ;

two feet deep. It was pumped out and another layer
of brick and cement was put down, making the bottom
double, bat it filled with water just the same. What
had we best do to secure good results and make it hold
fullup? Would the water go out daring drought as it
came in? It is now half to three-fourthe full. All comes
through the bottom. A, The water will doubtless dis-
appear in the dry season. The remedy will be to pump
out the cietern, plaster walls and bottom with best
Portland cement, neat, then put in another bottom and
walls of brick laid up in the cement.

(4191) R. M. asks: 1. Please give chemi-
cal uction 1n a single fluid battery using iron for the
positive plate, and a saturated solution of common sait.
A. The iron would oxidize very slightly and the bat-
tery would become polarized. The salt would merely
act to accelerate oxidation. 2. Also E. M. F. of the
same, A. It would be very slight; practically only a
fraction of a volt.

(4192) E. L. writes : I havea silver wash
made by dissolving silver chloride in a solution of hy-
posulphite of soda, When first made the solution
worked very well and depositedsilver nicely. Now, after
a lapee of several months, it will not work at all, and
there is a considerable amount of black sedimentinit.
Can you tell me how it can be made to work, or how
the #ilver can be reclaimed, if that is impossible? A.

Possibly your solution is exhausted. To get rid of black

sediment, filter. To recover silver add a few pieces of
zine, acidify in open air with sulphuric acid, and even-
tnally dissolve allthe zinc. The silver will be left in
the metallic state.

(4193) G. H. C. asks: If the rings used
in the armature of motor No, 641 wereso made that &,
gegment of iron came between each pair of coils 8o I;hat

the circumference were unbroken, would it decreaeeor :
Colored glaze is ueed and baked on as with glazed :

increase the power of the motor, and are such rings
made? A, It would increase the power of the motor to
some extent.

(4194) W. T. B. asks: 1. If the carbon
sticks used for arc lamps be used for carbon element
in bichromate plunge battery, should enough sticks be
used to make the carbon surface equal the zinc surface?
A. You should use ¢enongh of the carbon rods to make
the carbon surface nearly or quite double that of the
zinc swface. 2. How many half gallon gravity battery
cells are required to run motor described in No. 761,
SuppLEMENT ? A. The gravity battery is not suitable
for running motors of this kind. You will probably
require 20 or 30 cells to run the motor up toits full ca-
pacity. Better uee a plunging battery or a Bunsen. 3.
Wouid not said motor be just as efficient, if a circular
iron band, say 34 inch wide, 1§ or three-sixteenths inch
thick, fastened to a wooden disk, were substituted for
the iron disk to which the armature spools are at-
tached, the spool cores to passthrough the wood disk
and bescrewed to the iron band? A. There i8 no ob-
jection to the construction you describe.

(4195) E. H. asks : What is meant by a
gilicated carbon filter? What is 1ts composition, how
made, and what is its action, or, injother words, how
does it purify water, etc.? A. Silicated carhon flters
may be any mixture contain ing silica and carbon. This
may be rand and charcoal mixed or a porous sandstone
slab covered with pulverized charcoal. Solid filter slabs
may also be made from pnlverized retort carbon, sand,
and clay, by baking the same as bricke are made. The
action is priucipally as a flter or etrainer, with a slight

3. Please
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tendency. to deodorize the water by the absorptive
action of the carbon,

(4196) W. E. K. says: Will you please
tell me what is meant by latent heat, and also something
totake away warts? A. Latent heatis the heat that has
been absorbed and which becomes hidden in the change
of fluids to vapor, or in the fusion of solids. Ii is also
the heat thatis derived from the condensaticn of vapors
and from fluids when passing into the solid state.

shown by change of temperature.
sene oil on the warts twice a day.

(4197) J. H. K. asks: 1. How are school '

Try a drop of kero- -

vehicle, often shellac varnish, with emery or ground
pumice togive **tooth,’”’and lampblack or other pig-
ments, often with a littie Prussian blue, See the ** Sci-
entific American Cyclopedia,” $5 by mail. 2. How can
gas be lit by electricity and what 13 & simple way? A,
By a spark coil, three or four Leclanche batteries in
circuit therewith, and a circuit-breaking attachment to
each burner, The latter are sold by electrical dealers.
3, How can small bombs be made, which, when thrown
to the ground, do not make much of a report? A.

pedoes.
gerous,

(4198) F. W, P. asks: Can a fish of any:
kind or eel shoot or swim up & ten-foot dam or falls?
Doer the bottom of a wagon wheel go slower than the
top? Is itbetterto write a leiter for information to
the publishers of any paper, or send an article before
doing so? A. Salmon are known to jump a considera-
ble fall with deep water below. They jump all the fails
of the Columbia below Spokane. We have no figures,
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 275, for an
interesting acconnr, Eelscrawl around falls or dams.
See SCIKNTIFIC AMERICAN SUPPLEMENT, No, 708, fora
discussion of the wagon wheel question. Send letters
and article together,

me to add a little to your directions for reinking type
writer ribbons. I find that one part each of alcohol and
glycerine, with aniline dye, makes the ribbon too
sobby, and causes it to blur in use. After using one
of myribbons for a day or two inked asabove, I ven-
tured to rnn a hot iron over it, having first put it be-
tween two blotters. This remedied the trouble at once.

water through a pipe 260 feet from a ditch. I have 24
feet fall. T would like to know what is the smallest
size pipe I can use and have a supply of 3 gallons per
minute. A. A 34 inch pipe will give you about 5 gal-
lons per minute. We do not recommend smaller pipe,

some time.

(4201) H. G. G. asks: What occupies
the space in the top of the barometer tube? Isit a
a vacuum? If itis not a complete vacuum, what fills
the space? A, It is asnear a perfect vacuum as possi-
ble. In a barometer that has no spot at the top when it
is tipped down 8o that the mercury touches the top of
thetube, there is good proof that it contains no air or
gases, There is only a possibility that an infimtely
small amount of vapor of mercury rises in the open
space that condenses as the mercuryrises to the top in
tipping the barometer.

(4202) W. S. T. says:
the proper weight fur a flywheel for an engine 3%
inch bore, 6 inches stroke, running 90 revolutions, cut-
ting off 14 stroke, or give rule in next issue for find-
ing weight of flywheels. A. For weight of flywheel
rim

mean plston pressure Xstroke in feet
Rev. per m.3X'0003

or for your engine, assuming 40 pounds mean piston
pressure per square inch,

40X829X 3
——~——=34"6 pounds.

(42038) H. M. asks: What is the red
transparent composition used on the outside surface
of corrugated lenses for semaphore signal lamps and how
is it made to adhere to the glass? From close obeerv.
ance I notice that green and blue lenses are not made
in this way, but apparently the coloring matter, what-
ever it may be, seems to have heen mixed through tte
! glass. From this the question arises, can green or blue
!lenses be made in the same manner as the red? A.

earthenware, Otherwise the coloring is made at the
glass house by using colored glass in blowing. Colored
varmshes may be used for cheap work. The principal
colors in sheet glass are sold by the trade, consisting of
ordinary glass glazed on one side with colored glass.
This is & special business for ornamental windows and
decorated work.

(4204) W. B. says: Suppose there is a
hole through thecenter of the earth from one side to
the other. The air being exhlrausted in the hole, a lead
ball is dropped in; will it fall past the center? Will its
velocity increase or diminieh in the first 2,000 miles?
A. The lead ball wonld not drop through the hole
freely unless the hole was from pole to pole. The mo-
tion of the earth decreases from the surface toward the
center or axis, The ball partaking of the surface ve-
locity would hug the east side of the hole, because it

motion a8 it moved toward the center. With a polar
hole the ball would drop with an increasing velocity to
the center, and pass to an equal distance to the other
side with a decreasing velocity, from the effect of
gravity, and would vibrate from surface to surface, no
friction being considered.

(4205) C. P. M. asks: If a cannon be
fired at a horizontal and another ball be dropped from
the same height at the same inatant, which will reach
the ground first ? Isay there will be no difference, A
rays that is an old theory, and that modern science has
proved that the ball that is dropped will reach the
ground first, and if the SCIENTIFIC AMEEICAN does not

As:
its name indicates, it is hidden or concealed heat, not °

Fulminate of mercury ia the explosive of ordinary tor- .
All this class of manipulation is very dan- :
I

(4199) C. C. B. writes: Will you allow,

(4200) W. D. R. says: I wish to convey !

on account of its liability to close after being in use :

Please give me

would always be approaching a part having a slower -
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agree with him he will not accept itas authority. Will
the best modernrifie fired at 100 yards throw a ball in a
straight line that or any part of that distance? If
not, how far above the target will the rifle actually be
gighted, and at what point along the line will the hall
be farthest above a direct line,and how far? A eays he
has sighted rifles as a business, and that a rifle will
throw a ball in & straight line for a given distance vary-
ing according to the velocity, What is your opinion
iof A? A. You areright as to the time of direct fall
acd the fall of the horizontal shot. A ball fired hori-
zontally does not move in a straight line after it leaves |
the gun. It is 8 downward curve. The sighting is de-
pressed from the line of the bore to meet the curve of

line of sight, but not on the line of the bore. Do not |
think well of A's opinion. The depression 1n sighting
depends upon strength of powder and weight of ball,
as well as length of barrelor distance between the
gights. We have not the figures ueed in practice,

(4206) W. E. MacK. writes: 1. I made
an induction coil as described in your paper, but can
only get about a one-half inch spark. There are
two pounds of secondary wire wound perfectly, each
layer shellacked, with two layers of thin paper between
each layer. I feel positive that theinsulation is perfect
throughout. The condenser is made from leaves of an
i old ledger, every leaf examined for imperfections and
1 then dipped in paraffine, How can I test to find out
where the trouble is? A. Test the secondary wire of
your induction coil by means of a galvanometer and
rheostat, and see if it has the reesistance due toits
length. If the resistance of the coil is less than that of
the wire, your ivsulation 18 deticient at some points, If
the resistance is extremely high, or if the current will
not pass at all, it indicates a break. Possibly youarenot
using sufficient battery to develop the fuli power of the
coil. If yonare using small cells, try connecting them
up by twos in parallel, 2. Why is it thatif the wire
from the zinc of a bichromate of potash cell be con-

NEW BOOKS AND PUBLICATIONS.

THE MECHANICAL ENGINEER'S POCKET
BooOK oF TABLES, FORMULA, RULES,
AND DaTa. By D. Kinnear Clark,
M. Inst. C.E. New York: D. Van
Nostrand Co. 1892. Pp. xxxii, 656.
Price $3.

A book of this character, provided with an extended
table of contents and also with a full index is always
welcome. The work covers the ground designated by
" its title, with one noteworthy feature. This is the in-
\ troductlon of a considerable part devoted to electrical

Iengmeermg. including, among other topics, dynamos,

blackboards made ? A. The best mixtures contain a I the ball at given distances. Hence the bali rises on the { lampe, conductors, telephones, and lighting conductors.

The prefacestatesthat the work is especially designed
'] for the use of the mechanical engineer, and its numer-
ous tables ard practical rules and examples will prove
of the greatest use to members of the profession in
question.

NoTeEs oN BUILDING CONSTRUCTION.
Part IV. Illustrated wi
folding plates.
York : Longmans, G
Pp. xix, 364. Price

This large and beautifully mudﬁ volume{(
meet the requirements of the sy}kubus of tha
and Art Department of the com
education, South Keneington, En nd, for “what is”
termed the course for honors. Whe r(r,he Engltsh
examination system ie productive of v}ud ‘or harm to
thecause of education is an open questlon‘\l&ﬁ infla.
ence on the world of books is in some waysbad as tend-
ing to restrict the ecope of books to the limited * re-
quirements *’ of the examinatione. This volume, how-
ever, while avowedly written for such ead, treste Ao
fully of its subject,buildiny stractures and calenisuons
mcident thereto, that it «will be found valuabis to many
besides the mere crammer o **: ~ uonors ™ of & South
Kensington examination,
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nected directly with the carbon it becomes red hot, -

: while if connected at the binding post or to another
| piece of wire from the carbon it is not made even

carrent you can obtain from the battery. Any addi-
tional resistance introduced into the circuit reduces the
current. 3. I have three cells of carbon and zinc bat-
tery which I charge with a saturated solution of bi-
chromate of soda and one partsulphuaric acid to flve of
t solution. Why is it that when this battery is set up
fresh it becomes so hotthat the paraffine is mclted
from ends of the carbons, although everythingis quite
cold before the zinc 18 put in? A, Thefact of the
zincs becoming warm in your battery indicates poor
amalgamation.

! thoroughly in every part.
1

4. On page 321 of Mr, Hop-
kins’ book he speaks of sulphurous acid water, What
does he mean? A, Sulphurous acid water is water in
which sulphurous acid (whichisa gasat ordinary tem-
peratures) has been absorbed. 5. How shall I go to work
to harden a steel rolier (tool steel) 4 inches by 2 inches
diameter with journals 3 inches by 134 projecting from
eachend? I wish the journals soft and the center as
hard as possible to get it. I have mad: three, but all
crack inthe hardening? A. For your roller take steel
that has been worked as little as poesible, and never

perature required for hardening and dip it straight
down into cool water, holding it there until it becomes
cool; afterward draw the temper of the journale. A
roll of this kind is almost sure to spring in hardening,
It should be finished, after hardening, in a grinding
lathe,

Marlboro asks : For a variety of whitewash receipts,
—J. G. S. says: What is a good formula for a floor
stain ? How made and applied !—F. H. E. says: is
there ary way in which short hair may be curled with-
out the use of curling iron, and without doinganyinjury
to either hair or scalp?-—E. W.says: Please give me a
cement to fasten glass and brass or glass and tin, 8o
that it can stand hot water’—H. W. F. says : Will you
give receipt for Worcestershire sauce, same as made
by Lea & Perrins ?—R. C. C. eays : Please give formula
for rubber mixture to repair rubber coat.—A. H. R.
says: Can you inform us of some lacquer to use on
brass signs to keep them from tarunishing P—R. F. M.

parent cement for sticking glass, insoluble in water?—
H. B. A, says: How can I remove mud stains from
a sole leather dress suit case without leaving any mark ?
I8 there any way to remove 1nitials hadly put on with
the black paint generally used for that purpose !—C. J.

solder?—T. J. says: Can you furnish me with the re.
ceipts by which billiard balls are colored? Also how
are the stripes on pool balls done?!—P. H. H. says: Is!
there any kind of a cement that will stick brass to glass :
8o that when & heavy charge of electricity comes over
the wires it will not melt the cement? 2. Can yon tem-
per a drill so that you could drill a hole in glass, and
how?—A Reader asks how to clean wall paper.—C. H.
C. asks for tin and zinc pliating baths.—E. C. W. agks
for a durable whitewash.

Answers to all of the above queries will be found in
the **Scientific American Cyclopedia of Receipts, Notes
and Queries,” to which our correspondents arereferred.
 The advertisement of this book is printed in another
column. A new circular is now ready.

Replies to Engquiries.

The following replies relate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the number
therein given :

Removilof Wiite Incrustation from Bricks.—Large
quantities of the preseed bricke referred to in query No.
14054, February27,are made near here. Hydrochloric
acid, dilute 1in 3 water, and pnt on with a whitewa<h
brush, will take off the white referred to.—W. D. B.,
Multon, Ontarios

© 1892 SCIENTIFIC AMERICAN, INC.

sensibly warm? A. By connectingthe wire directly '
with the Bindiug posts, you have the greatest possible ;

You should amalgamate your zincs'

heated above a low cherry red. Heat the roll to a tem- -

says : Could you kindly give us a recipe forhard trans- !

McG.says : Obligeme with a receipt for making colored :
crayons,—B, P. H. says: Be sokind as to inform me how
a solution forremoving ink is made ?—T. F. McD. says:
Please give a receipt to make an easy-runmng bismuth

How To RUN ENGINLS AND BOILERS.
By Egbert P. Watson. New York,

1892. Pp. 125.

This isa little hand book of useful information and
direction by the editor of the Engineer, designed to be
particularly serviceable to young engineers and steam
users, Ittreats of cleaning the boiler and removing
scales,boiler fittinge, grate bars and tubes, bridge walls,
etc., and several short chapters are given to the elide
valve throttling engine, Many valuable practical hints
relative to engine running and management aregiven,
and the information contained in the book is set out so
plainly and clearly that the most ordinary mechanic can-
not fail to understand and appreciate its contents.

TO INVENTORS.

An experience of forty years,and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
lawsand practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
! foreign countries may be had onapplication, and persons
i contemplating t he securing of patents, either at home or
. abroad, are invited to write to this office for prices,
. which are low, inaccordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 15, 1892.
AND EACH BEARING THAT DATE,

[Seenoteat end of list about copies of these patents,]

lactic, A Som.

Acid in oils and fats, dissolvin
mer

: Acids in oils and fats, solutio “So -

i Acids, making o MothoXyb engole. B, K. Beirert. 4020
Advertising match box, Harrison & Hooler....... 471 2
Air and gas meter, G. E. Abrahams.......... . 43 A

£ Air compressor and reservoir, J. G. Haines. . 470,934
Air moistening apﬁamtus. E. Mertz . 470,
Air or gas mete! . 470,825
Ammunition car, rotating, H. A. Spilier. . AT00AS
Annunciator, A. H. Brintnell.. Ha31

Arclight h&uger, C. A. Pﬂuger
| Auger, e , G. P. Vicken.

Awning, F. A, Leav:tt
Axl A, Alf'[l)‘r

ress, A. Mattijets..
njo, J. W. Clement..

Barre] stand, T. K. Marshall..
Barrels, etc., machmery for shnplng, ﬂmshlng.

and flanging metal . C. Barraclough . . 470,737
Basket, . & 1. JEpBEN... .. occovvisennsrnnn 470,
Basket for umrke ug frnlt M. B. Williams. 470,132

Battery. See Galvanic battery. Secoudary“bat-'

%ed bottom foldmz 8. Raymond
eehive, U.G. Matthew,

elt, strmghtemng C. R Kiel
icycle bag, E Mease
icycle lock A. W Hall.
Binder for filing and

%

uew

. Blacksrmth’s vige, G. R. Moore

Boiler furnace,J F. Wangler

Bolt. See Joint bolt.

Bolts for dnors(, manufacture of cases and staples
e

o1
.

k,
Boo kbindin
Boring machine, J. Richards. ....
Bottle for mucilage, etc., C. M.
Bottle stopper fastener J. Menk
Box. See Fare b Jonmal hox
Sheet metal box Show box.
Work box.
Box fastener, S. 8. Barrett
Bracelet gauge, W. Jones..
Bracket. See Scaffold brac
Brake. See Car brake. Wagon bmke.
Brick mould sander, C. A. Adams................
Brooms, etc., hnlt}pﬂgor, Smlth & Harding..

Tetier box.
Stuffing box.

Bucket, iron, W. McLauchlan.. 470,947
Buckle, J. F. Ballard.................. 470,652
Buildings constructlon of, W.T. Sears. . 470,901
Bung, C. R Martin,................... .. 471,011
Burial ap%amtus, C C. Shults vneees 470,767
Burner. See Hydrocarbon burner.

Butter tub closure, O. Duesler . eees #0835
Button, link, F. E, Williams. . voos 470,781
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