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The Charge for Insertion under this head i8 One Dol-
lar a Line for each ingertion. If the Notice ex-
ceeds Four Lines, One Dollar and a Half per Line
will be charged.

Agricultural Implements and Industrial Machin-
eryfor Exportand Domestic Use. R.H.Allen & Co..N.Y.

Chester Steel Castings Co. make castings twice
as strong as malleable iron castings at ahout the same
price. See their advertisement, page 205.

Glass—Instructions given in etching and frost-
ing; also stencil etching. T. J. Calnin, 31 Albany St,,
Boston, Mass.

Shaw’s accurate and U. 8. Standard Mercury
Gauges, Steam, Vacuum, Hydraulic, and Test Gauges,
&c.,915 Ridge Avenue, Philadelphia, Pa.

Wanted—A small Water Power Engine. Address
George Austin, PostOttice Box 4,060, New York City.

Wanted—Party to manufacture an Automatic
Cut-off Governor on Royalty. A perfect cut-off. Can be
made as cheap as Judson Governor. Has been tested.
address H. 8. Cole, 617 Hill St., Milwaukee, Wis.

Foundrymen—A good Dry or Green Sand Moul-
der wants a job. Address C. F. Field, 37 Grand St.,
Brooklyn, N. Y.

Models and light Machinery made by T. R. Al-
mond, 14 Water St., Brooklyn,N. Y. Charges reasouable

Good 2nd hand Drop Hammer,?2 to 300 1bs. drop.
Description and lowest price. John Forbes, Dart-
mouth, N. S.

The best Sewing Machine in the world—Makes
the Lock Stitch, the Chain Stitch, and Embroidery Stitch
from two whole Spools. Agents wanted everywhere.
G. L. Du Laney & Co., 744 Broadway, New York City.

Picture-trame Machine—Something new. Makes
5 frames easier than 1 by the common way. Address
E. L. Eastman & Co., Montpelier, Vermont.

D. Frisbie & Co. manufacture the Friction Pul~
ey—Captain—best in the World. New Haven, Conn.

A Scraper Patent for Sale. Address R. Verea,
88 Wall St., New York.

Solid Emery Vulcanite Wheels—The Solid Orig-
inal Emery Wheel—other kinds imitations and inferior.
Cautfon.—Our name Is_ stamped in full on all our best
Standard Belting, PacKking, and Hose. Buy that only.
The bestis the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Glass Blown Cylinders. T. Degnan, 129 Milk St.,
Boston, Mass.

Models for Inventors. H. B. Morris, Ithaca,N.Y.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telegraphpurposes,&c.,259 W .27th St., N.Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegraph and other electrical machines, have removed
t tOCWater Street, New York:

Pat’d GrainingStencils—J.J.Callow,Clevel’d, O.

Lathe Dogs, Expanding Mandrels, Steel Clamps,
&c., for Machinists. Manufactured by C. W, LeCount,
So. Norwalk, Ct. Send for reduced Price List.

Driving Belts made to order, toaccomplishwork
required. Send full particulars for prices to C. W, Arny,
148 North Third St., Philadelphia, Pa.

For 2d Hand Portable and Stationary Boilers
and Engines, address Junius Harris. Titusville, Pa.

Yacht and Stationary Engines, sizes 2, 4, 6 and 8
H.P. Bestfororice. N. W. Twiss, New Haven, Conn.

Patent Scroll and Band Saws, best and cheapest
in use. Cordesman, Egan & Co.. Cincinnati, Ohio.

Hydrant Hose, Pipes, and Couplings. Send for
prices to Balley, Farrell & Co., Pittsburgh, Pa.

“Dead Stroke” Power Hammers—recently great-
ly improved, increasing cost over 10 per cent. Pricesre-
duced over 20 per cent. Hull & Belden Co., Danbury,Ct.

Power & Foot Presses & all Fruit-can Tools. Fer-
racute WKks., Bridgeton, N.J. & C. 27, Mchy. Hall,Cent’l.

Shingles and Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

Steel Castings, from one lb. to flve thousand lbs.
Invaluable for strength and durability. Circularsfree.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

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

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills Pittsburgh, Pa.
for lithograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solicited.

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

Hydraulic Presses and Jacks, new and second
nand. Lathes and Machinery for Polishing and Bufting
metals. E. Lyon, 470 Grand Street, New York.

Diamond Tools—J. Dickinson, 64 Nassau St., N. Y.

Temples and Oilcans. Draper, Hopedale, Mass.

0. J. H’s
hands of a prominent physician for reply.—C.
W. J. should obtain the best medical advice.—
W. R. will ind a recipe for a black walnut stain
on p. 90, vol. 32.—W. N. will find directions for
making concrete gravel walks on p. 50, vol. 32,

(1) J. L. C. says: I have a surveying com-
pass, the needle of which does not traverse well.
What is the cause, and how can I remedy it?
A. It has probably become demagnetized. You
should have it charged again.

(2) G. W. D. says: Referring to your re-
cent descriptions of reflectors and to the article
in your paper of November 28, 1874, entitled *“ A
Possible Improvement in House Heating,” I beg
to inquire if any considerable increase of heat
could be obtained by massing, by means of re-
flectors or lenses, the radiations from furnaces,
gas, and oil lamps, or other artificial sources, pro-
vided the beams are carried in parallel rays and
arrested within, say, 6 feet of the focus. Iap-
prehend no difficulty in so utilizing the sun’s
rays, but am doubtfulas to the gain of heat, in
massing heat radiations from other sources. I
would not require over 200° Fah. Can this be
accomplished, and how? A. All heatraysare
susceptible of accumulation by concentrated ra-
diation, whether of the sun or of artificial com-
‘bustion. Blackened surfaces constitute the heat

radiators. Place a wire basket filled with a small
shovel full of glowing coals in the focus of are-
flector, and the heat rays from it will ignite
phosphorusin the foous of a supplementary re-
flector 12 feet distant. A number of reflectors,
so placed behind as many flres as to concentrate
the heat rays upona given point, will cause a de-
gree of heat at that point corresponding in in-
tensity with the combined rays of the fires, less
the loss by absorption into the medium through
which they pass. Light rays from the moon may
be concentrated as readily as those from the sun,
but no degree of multiplication of such rays
will reveal any appreciable accumulation of heat.
From this it is to be inferred of this reflected
heat that what little of heat from the sun there
may be, that is not absorbed by the moon, is lost
on its way to us in its passage through the atmo-
sphere of the earth.

In using compressed air, would there be any
gain of power (without reference to the question
of economy) by devaporizing and heating before
compressing the air? A. If you heat the air at
constant volume, before compressing it, the
pressure will be increased; and then if itis com-
pressed, the pressure will of course be greater
than if it had not been previously heated.

(3) R. K. asgs: What is the best material
for locomotive boiler tubes for conducting heat,
copper, brass, or iron? A. Brass.

(4) W. H. H. W. says: My neighbor has a
well 40 feet deep and 808 feet from his house.
The house is 10 feet lower than the bottom of
well. Will it be possible to draw the water from
the well by a siphon? Is it necessary to lower or
cut away the hill that the water will not be re-
quired! to rise more than 30 feet. What size of
pipe should be used * A. It will not be advisa-
ble to attempt to raise the water more than 25
or 28 feet, nor to use a pipe smaller than 1 inch in
diameter.

(®) A. F. B. asks: Is it a saving of battery
material for a Callaud gravity battery to stand
open at night? A. Yes.

(6) J. T. B. asks: 1. Will electricity, pass-
ing through a magnet, change its poles? A. Yes.
2. Which is the cheapest. way torun a strong el-
ectric battery ? A. A carbon battery excited by
bichromate of potash is the cheapest where great
power is required.

(7) G. W, McD. asks: Does the air in the
air chamber of an hydraulic ram changein the
operation of the ram, that is, does more enter
and some escape, in the working of theram? A.
Yes.

(8) C. C. J.R. asks. 1. If the circumfer-
ence of a steel wheel be placed near a large mag-
net, does the wheel become a magnet? A. Yes.
2. Where are its poles situated? A. One pole
would be next to the permanent magnet, the
other would probably be on the opposite end of
the wheel. 3. Does the horseshoe magnet of a
magneto-electric machine lose its power by use?
If so, is the loss much? A. Yes, gradually; but
the loss is sometimes almost insensible for a long
while. 4. Doesitcontinue to lose aslong as it is
used? A. Yes. 5. How many revolutions ought
a magneto-electric machine to make in a minute
to produce the strongest current of electricity ?
A. The current will increase with most machines
until the velocity of the movable magnets exceeds
1,000 revolutions. 6. Does a magnet lose its pow-
er when placed near the circumference of an
iron or steel wheel which is revolving? A. Yes.

(9) W. N. M. says:I have the two conduc-
tors of an electrical machine. and the plate,shaft,
and crank. There are no rubbers, and I want to
know of what material to make them, and
whether to put them between the wheel standards
or on the same standard as the brass globe. A.
Make the rubbers of leather and stuff them with
horsehair. They should be attached tothe stan-
dard carrying the brass globe.

(10) C. H. R. says: I notice in your ac-
counts of the working of some of the many
cablesthat electricians have experienced much
difficulty in attaining a speed in the transmission
of signals that was sufficient to relieve the press-
ure of business, ‘and, in order to hasten it, have
formed a metallic circuit by joining two wires,
thereby overcoming in a measure the effects of
the secondary current produced in the cable by
the primary. I have often noticed in some of
my experiments the strong natural tendeney of
the electricities when separated to reunite, and
would suggest to electricians,if they think it
worthy, a trial (my facilities in regard to the
necessary apparatus being too limited for any
eonclusive experiments). If a vessel could be so
constructed as to hold negative electricity (which
could be accomplished by charging it, and draw-
ing the positive to the ground), by attaching it
to one end of the cable, and by working the op-
posite end with positive electricity, it might pos-
sibly not enly hasten signaling, but overcome
some of the other difficulties and make one cable
free to work in opposite direction. A. The idea
is impracticable for the reason that a signaler
cannot operate opposite ends of the cable at the
same instant.

(11) T. E. asks: What size of boiler should
I use for a small engine, with 1 inch bore and 2
inches stroke? A. Make one 9 inches in diameter
and 15 inches high.

(12) J. P. asks: How would you determine
in horse power the best way steam heatingshould
be charged? A. This must be a matter of argu-
ment, as there is no universal standard. A very
common rating would be to charge the number
of cubic feet of water evaporated per hour for
heating purposes, as so much horse power. Oth-
ers would multiply this by 2, to get the horse
power.

(13) L. W. says: I am told that telegraph

messages, in traveling from one station to an-

other,go through the ground, and that the wire
serves to complete the circuit. Our operator
says that the current passes over the wires, and
that the ground wire serves to complete the cir-
cuit. A. The signals pass over the wire only.
The earth merely completes the circuit by acting
as a reservoir for the electricity discharged at
each end of the wire.

(14) J. W. 8. asks: 1. Is the actual pulling
power of a locomotive engine with 4 feet driving
wheels greater than with 5% or 6 feet wheels,
weight of locomotive, size of cylinder, and all
other things being equal? A. Yes. 2. Why are
small driving wheels generally adopted for freight
locomotives? A. Because they are required to
haul heavy loads, and great speed is not wanted.

(15) J. A. W, says: How much more will a
screw 3 inches in diameter lift, than one 1§ inch
es, of the same pitch or number of threads per
inch? A. Disregarding friction, the rule is as
follows:

circumference itch
Weight raised:ga{)‘;’i‘l’gdg i g descfrlbed by E :g Pt 2
orce serew.

Hence the relation will be the same for all screws
having the same pitch.

(16) W. S. W. asks: Ts there any difference
between an open crank motion or an eccentric
motion ? An eccentric motion isa solid crank,
but the positiveness in the motion seems not to
be the same. Are there the same dead points in
an eccentric as there are ina crank ? A. Yes, the
motion is the same.

(1N F. C. W, agsks: How many times will a
locomotive cylinder flll and exhaust in a second ?
A. Take the case of a locomotive with 6 feet
driving wheels, moving at therate of 40 miles an
hour. The wheels would make a little more than
3 revolutions per second, so that the cylinder
would be filled a little over 6 times.

(18) H. W. K. asks: What is the process of
tempering solid steel diesin lead? A. By heat-
ing steel in melted lead the outside becomes suf-
ficiently kot to harden before the inside does;
hence the inside is left comparatively soft, and
the steel is therefore not liable to crack in the
hardening. Another advantage is that the heat-
ing, and hence the tempering, is very uniform.

(19) W.C. A.asks: Will it make any differ-
ence in the working of a main telegraph line if T
should use it for a return wire for a short circuit,
putting keys, sounders, and local battery on the
short circuit wire? A. It would not interfere
with the working of the main line. Vocal sounds
have been sent through a few feet of wire.

(20) J. W. 8. says: Does steam at pressures
from 40to 125 lbs. per square inch destroy the
elasticity of steel springsworking in the boilers?
A. Good springs are quite durable in such situa-
tions if they are protected against corrosion.

(21) E. W. W, says: I am building a cis-
tern in my cellar with the inlet pipes each 2 inch-
es in diameter, running from- the roof, about 20
feet. How large should the outlet pipe be to pre-
vent overflow ? A. Make it 3 inches in diame-
ter.

(22) A. R. asks: What is the formula for
the number of feet in a telegraph pole? A. The
following is g1ven for timber measuring : G=%4
girth at middle in feet. g=14 girthatoneend in
feet. ¢’=!4 girthatother end in feet. L=length
of log in feet. c=cube contents of same in feet.

GHgton®
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(23) M. G. says: I have been trying to gold
plate a chamber of a revolver. It had been
nickel plated, but it had partly peeled off,so T
took it all off. I cleaned it thoronghly, and (to
plate it with copper first) I plunged it into a solu-
tion of sulphate of copper, and it turned all
black. I would like to know what is the reason
for this. A. Clean the chamber again carefully,
and use a cyanide instead of an acid solution of
copper for the first thin deposit. The superior
chemism of the acid for iron or steel over that
of acid for copper is sufficient to produce the re-
sults obtained. Do not use toe much battery.

(24) W, F. C. says: What is heat lightning ?
A.Heatlightning is a name given to the reflec-
tion of lightning discharges that take place be-
low the horizon or behind clouds.

(25) A.R. W, agks: Can you give me a re-
cipe for a phosphorus paste for cockroaches ? A.
Take phosphorus 1 0z.,, warm water 1pint; put
in a bottle, cork up, and agitate till the phos-
phorus is in a minute state of division, adding
towards the end moist sugar 3§ 1b. Then add
lard melted by gentle heat1 1b,, and repeat the
agitation till the whole is nearly cold; when
cold, ferm it into a stiff dough with oatmeal, and
make intosmall cakes. Dry in the air.

(26) I. E. H. asks: How can I make rubber
stamps? A. Vulcanized rubber is used, as pre-
pared by the manufacturers, and can be procured
in stripsabout 3 inches wide and )¢ inch thick,
and of any length desired. The name and ad-
dress should be set upin type and well olled; a rim
about 3§ inch in hight should be placed around
the form, and dentist’s plaster, mixed to the
proper consistence, poured in and allowed to set ;
then the plaster castis to be separated from the
type. A piece of the vulcanized rubber is then
cut out, of the size of the plaster mold, and laid
upon it, and both together are placed in a screw
press, and heat sufficient to tboroughly harden
the rubber isapplied. The screw is then turned
down hard, and left for a time until the rubber is
perfectly forced into the mold. After the whole
is cold, the rubber is separated from the model,
and any irregularities trimmed off with asharp
knife; the rubber stereotype is then fastened,
with glue or other cement, to a block of wood,
and the stamp is ready for use. 2. Of whatis
the well known oil bath for vulcanizing rubber
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composed? A. Atthepresent day Parkes’ meth-
od is generally adopted; the caoutchouc is sim-
ply immersed in a mixture of 40 parts sulphide
of carbon and | part chloride of sulphur; it is next
placed in a room heated to 70° Fah., and, when all
the sulphide of carbon has been velatilized, the
process is so far complete that itis only requi-
site to boil the material in a solution of about 1
1b. caustic potassa in 2 gallons water, the vulcan-
ized caoutchouc being next washed to remove
excess of alkali.

(27) H. D. M. F.asks: What isa bogie? A.
¢“A four-wheeled truck supporting the fore part
of a locomotive, and turning beneath it to some
extent, if necessary.””—Knight's Mechanical Dic-
tionary.

(®8) C. D. K. asks: 1. How can I stain
light yellow brick so as to give them a dark color?
A. You cannot stain brick a permanent color as
you can some kinds of wood. The nearest
approach to it probably is the cement wash which
permeates the pores of the brick. Something of
the nature of a glaze might be fixed into the
face of the brick in the kiln. Light brick may
be made darker by smoke, but the color will be
neither even nor agreeable. Cement or oil paint
is the most practicable.

(29) C. M. asks: Would a moist blast for
forges, etc., be injurious to the iron? A. No, but
there would be no advantage derived from the
introduction of moisture.

(30) C. F. G. asks: Fo: what are barytes
used? A. Thesulphate of baryta is the perma-
nent white of water color artists; it is also em-
ployed to adulterate white lead. When mingled
in excess with the latter pigment it forms Dutch
white : in equal quantity Hamburg, and in lesser
amount Venice, white. But it becomes, when
ground with oil, translucent, and impairs the
opacity of the lead paint.

(81) O J. H.—Paris green (Schweinfurt
green) is an aceto-arsenite of copper. In 100 parts:
oxide of copper,31°29 ; arsenious acid, 58'65 ; acet-
ic acid, 10:05. Dr. Ehrmann gives as its formula:

‘C“gio)’ } 043 (Cu0,A8,05).

(32) A. M. S.says: You stated some time
ago that glycerin was a low form of alcohol.
Some students tell me it is an oil. A. The alco~
hols are classified after the number of the O H,
or hydroxyl, groups contained in them. Thus:
ordinary alcohol (ethylicalcohol)—C;H; (O H)—is a
monatomic alcohol; CsH; (O H),, or ethyllne al-
cohol, is diatomic; C;Hs (O H);, or glycerin, is
triatomic, etc. We do not know what you mean
by *“low form » of alcohol; glycerin, the last
named alcohol, is more highly constituted than
the former.

How are photographs fastened to glass for the
new style of oil painting? A. Coverthe picture
with a fine cloth, and remove all air bubbles by
means of asoft rubber roller.

(33) W. B. W, asks: How can I make a
petrifying solution to make vegetable tissues hard
and durable? A.The time required for ordinary
petrifaction renders its artificial application im-
practicable. There are various methods of met-
alizing leaves, etc.. usually by electro-deposition
of the metal, which, when properly applied, copy
perfectly. These may be afterwards enameled
to suit.

(34) J. D. E. asks: 1. What are the sizes
and distances apart of the lenses in the eyepiece
illustrated in SCIENTIFIC AMERICAN SUPPLEMENT,
vol. 1? A. For medium power, focus of 1st lens,
1:30 inch : focus of 2d lens, 130 inch ; focus of 3d
lens, 1'40 inch ; focus of 4th lens, 1'00 inch. Dis-
tance between 1st and 2d lens, 173 inch; distance
between 2d and 3d lens, 2:25 inch; distance be-
tween 3d and ¢th lens, 1'47 inch. Diameter of 1st
and 2d lens, 0148 inch; diameter of 3d lens, 068
inch; diameter of 4th lens, 0°34 inch. Distance
of diaphragm from 1st lens, 1'45 inch; aperture
of diaphragm between 1st and 2d lens, 0°08 inch;
aperture of diaphragm between 3d and 4th lens,0°46
inch; distance of cap from 4th lens, 030 inch;
aperture of cap, 017 inch. 2. Should there be a
dizphragm at the focus of the object glass? A.
There should be diaphragms in the tube to cut off
the reflections from the inside. 3. What is the
ratio between achromatic lenses of different fo-
ci? A. In telescopic objectives the magnifying
power varies directly as the focal length. If the
focal length is double, the magnifying power is
double. 4. Is it necessary to have the focus of
the fleld lens of the Huyghenian eyepiece longer
than that of the eye lens? A. Yes. 5. Is it
necessary to have the rays of light parallel when
they enter the eye? A. They should be nearly
enough parallel to enable the eye to bringthe
object to a focus.

(35) E. P. M. asks: How can I soften some
such substance as black hard rubber so as to
mold it into small round tickets, with letters on
them? A. The rubber is usually formed into the
shape desired while still soft and warm, before
vulcanization.

(36) H. N. R. asks: 1. Which is the most
powerful, a reflecting or refracting telescope?
A. A refracting one. 2. Can I get one which will
distinguish objects 16 miles distant for $30? A.
Yes. 3. Where canIgetit? A. Address the op-
ticians who advertise in our columns. 4. Would
it be too long to carry? A. No. 5. Would it be
anightas well asa day glass? A. Yes.

(87) A. L. F. asks: What is common pitch ?
A. It is the residue remaining after the removal
of certain volatile bodies by distillation from the
so-called Stockholm tar. The tar is originally
obtained by a kind of rude distillation of the re-
sinous wood of the pine, in turf-covered kilns.

(88) O. J. H. asks: What is Paris green? A,
It is the aceto-arsenite of copper, and is the most
poisonous of any of the combinations of are
senic.
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(89) F. M. W, asks: Is there such an in-
strument as a night glass? A. The night glass
(telescope), properly speaking, differs from the
day glass only in the dimensions of its objectives
and in some cases the use of an eyepiece of low-
er power. Ordinarily theso-called day and night
glasses do not differin any respect.

MINERALS, ETC.—Specimens have been re- -

ceived from the following correspondents,and
examined, with the results stated :

T. A. H—Nos. 1, 2, and 3 are sulphide of iron.
No. 4 is sand containing sulphide of iron, oxide
of iron, alumina, and clay.—D. S. V.—It is chlor-
ite with felspar, and is of no value.—J. S. M.=The
presence of the sand is probably due to the de-
composition of certain silicates at the source of
the spring, the finely divided silica being brought |
to the surface by the mechanical force of the
water, and there deposited. It is not of sufficient
purity to be of value even for glass making.—S.
S.—The powder consists principally of sesquiox-
ide of iron, together with a little alumina and
sand. We found neither gold nor silver.—P., of
Gold Hill, Nevada.—It is a clay containing lime.
We do not think it contains any metal in paying
quantities. A complete analysis would be re-
quiredtodetermine all its constituents.—W. H.
W.—It is galena, sulphuret of lead.—J. M.—The
very small piece appears to be an artificial pro-
duct. It contains a considerable percentage of
copper.—J. McG.—A complete analysis of the
beef did not detect any poisonous matter.—J. F.
W.—No. 1 is mica schist. No. 2is hornblende.
No.3 is chrysoprase-chalcedony,whose color is due |
to nickel. No. 4 is dolomite, a magnesian lime-
stone. No. 5is rutile—titanic acid. No. 6 is fel-;
spar mica. No. 7is a variety of basalt. No. 8 is
quartz. No. 9 isimpure clay. No.10is granite.
Nos. 11 and 13 are semi-decomposed granite. No.
12 is quartz. No. 14 is flint. No. 15 is clay contain-
ing iron. Nos.16 and 17 are hornblende. No. 18 ap-
pears to be a specimen of chlorite, a silicate of
magnesia. No. 19 is magnesian limestone.—E. E.
Y.—Itis a talcose Fock containing sulphide of |
iron, which has gradually suffered partial decom- !
position; it is not valuable.—J. T.—It is an im- ;
pure clay containing oxide of iron and sand.—A.
W. S.—It contains, or has been in contact while
heated with, sand or clay. The scoria consists of
silicates of lime, alumina, and iron, together with
caustic lime.—S. E. E.—No. 1 is hematite—an
iron ore. No. 2 contains oxide of manganese.—
No.3is hornblende.—R. C.—The yellow body is
sulphide of iron. The white, carbonate of lime.
The hard dark colored piece appears to be chalce-
dony. The fourth is a piece of scoria.—Cairo,
Ill.—It is impure kaolin, a sllicate of alumina.—
The two specimens in match box, marked ¢ Al-
pha” and * Clara,” are quartz rock and hematite
iron ore.

J. C. R.asks: In what year did the grasshop-
pers commence their destructive work in this
country—W. Z. R. and others ask: What is hai-
tra, which you mention as a new size for cotton
cioth ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On the Accumulation of the World.

On Bevel Gears. By H. E.

Also inquiries and answers from the following :
W.F. W.—L. W.P.—B.T. K.—P.F.—H.H.—J. B.—
W.W.C.—F.M,,Jr.—W.D.K.—W.K.P.—M. A.G.
—E.G.—P. 8. K.

By S. A.

HINTS TO CORRESPONDENTS.
Correspondents whose inquiries fail to appear
should repeat them. If not then published, they !
may conclude that, for good reasons, the Editor !
declines them.
always be given.

Enquiriesrelating to patents, or to the patenta- | Fertilizing, treating refuse for, J. Bonfleld
bility of inventions, assignments, etc., will not be ; Fiber, separating, J. B. Vogel

published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s addressis given.

Hundreds of inquiries analogous to the following
are sent : “ Who makes cast iron cannon ? Who
sells sensitive dry photographic plates? Whose
is the best photographic apparatus for outdoor
work? Who sells varnishes? Whose is the pur-
est white lead ?”’ All such personal inquirtes are
printed, as will be observed, in the column of
¢ Busindss and Personal,” which is specially set
apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtained.

[OFFICIAL]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
August 22, 18786,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
ncluding both the specitications and drawings, will be
urnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn &Co., 37 Park Row, New York city.

181,270
. 181,828
181.264
............................. 181,385
.. 181,889
. 181,241
181,269

Addressing machine, J. M. Kennard
Alarm, fire, A. F. Eells
Auger, pest hole, L. R. Hitchcock..
B ale tie, W. Wilkinson
Ba ngmanure, etc., J. B. Archer..
Barrel, D. F. Bowker

rrel, 8spool, Keese ¢t al...

- Bridges, etc., raising, Clark et al..

! Cartridge cases, making, ;. M. Milbank...

Barrel stand, D. Scott
Bed bottom spring, W. S. Reynolds ..
Bedstead, wardrobe, C. Kilburn
Billiard chalk and ball holder, R. Martinez .
Bluing, liquid laundry, T. S. Robinson.
Bobbin, C. Hardy
Boller attachment, C. M. Van Tine.
Boller, culinary, J. Bevin..
Boller flue brush, J, H. Davis . 181.416
Boliler furnace, steam, B. J. Hobson.... ... 181,440
Boliler compound, scale-removing, R. R. Taylor. 181,37
Bolling apparatus. J. H. Corey 181,249
Bolts, etc., making, Le Blanc et al.. . 181,453
Boot-lasting apparatus, D. orey 181,464
Boot, moccasin, 8. T. Hutchins 181,444

....... 181,409
181,454, 181,455

. 181,407
. 181,817

. 181,866
. 181,517
. 181,450

. 181,854
. 181,282
. 181,436
. 181,501
. 181,3%

Brooms, J.F. Lee, Jr.
Buckle, P. Burns...
Bung, W. W. Crooker

Bureau, J. Isakson.......... . 181,445
Burner, lamp, H. C. Scott . . 181,285
Butter worker, H. O. Mason .. . 181,214
Candlestick, miner’s, Qulullven & Llnebsrger . 181,362

. 181,340
181,428
. 181,482
. 181,258
. 181,484
181,460
181,891

Cans, labeling fruit, J. Hinkley..
Car axle lubricator, J..B. Flynt..
Car brake pad, Russell & Shank
Car coupling, C. Derrick .
Car coupling, A. Scoles
Car, discharging, J. W. McDonald .
Car, refrigerating, J. A. Ayer
Carunloader, grain, G. M. Moulton
Car ventilator, W. Foglesong.........
Car wheels, casting, N. Washburn...
Cars, feed trough for stock, Z. Stredt .
Cars, etc., heater for, M. W. Hazelton..
Cars, etc., ventilating, W. §. Andrews
Cartridges, capping, Buiton et &l

181,504
. 181,495
181,437
. 181,240
. 181,309
181,356
181,364
181,417
181,438
181,511

Cartridge shells, testing, Salisbury & Wells .
Chain, ornamental, S. Davidson
Chain, ornamental, J. L. Heeley
Chaln, ornafmental, P. E. Witherell ...

Chest protector, lady’s, H. Hayward. .. 181,261
Churn, L. Blust . 181,400
Churn, J. Campbell..... . 181,811

The address of the writer should lFence, barbed, R. Ford....

Cigarmold, N. DuBrul (r).. 7,269
Clevis, spring, J. F. Chase.......... 181,813
Clod crusher and drag, H. Feenders . . 181,427
Clothes dryer, J. P. Howell.. 181,442
Clothes dryer, O. B. Lee...... 181,851
, Clothes pounder, R. J. Pumphrey.. . 181,47
: Clothes wringer, F. Way . 181,505
Cock, stop and waste, G. Veale. Jr . 181,502
Coloring cotton and wool, Rice & Arnold 181,47
Cooler, milk, W. H. Hyde ... 181,347
Corset, C. A. Griswold . 181,330
Cotton cleaner, A. J. Lee.. 181,352
' Crackers, packing case for, J. Garneau, Sr...... 181,329
: Cradle, wire, E. Rollert....................... ... 181,481
Crib and table, M. C. Urquhart. . 181,292
Cultivator, J. C. Bannigan. 181,802
Cultivator, C. L. Carter.. 181,245
Cultivator, D. C. Stover.... . 181,494
Cutting index sheets, S. M. Simons 181,290
Dental foil, R. S Willilams. 181,508
Dental plugger, Snow & Lewlis (r).......... 7,214
Dentist’s vulcanizer, J. L. McDermut (r). 7,27
Desk, writing, Keys & Taylor............. 181,449
Digger, potato, A. J. Nellis 181,467
Dividers, A. Gruber........ 181,331
Door fastener, J. D. King.. 181,271
Drawing board, S. James . 181,348
Dril], rock, E. Winchester. 181,386
Earth closet, J. W. Beyron. 181,897
Earth closet, R. S. Willlams.... . 181,507
Earth pulverizer, J. M. Kendall 181,448
Egg box, G. W. Stevens............. 181,811
Electric machine, W. Hochhausen ... 181,342
Elevated way, H. W. Farley............... 181,426
Elevator and purifier, water, C. Hartzell 181,336
Elevator belts for buckets, F. H. C. Mey 181,355
Elevator, hod, W. Smith................ 181,488
. Elevator, hydraulic, M. P. Higgins.. 181.263
Elevator tower, L. B. Sawyer............... .. 181,283
Elevator tripping bucket, coal, J. R. Fitzhugh.. 181,516
Embankments, forming, Swift & O'Neale... . 181,37
Engine, blowing, P. L. Weimer . 181,295
Engine, steam, A. R. Crihfleld . 181,815
Engine balanced valve, J. Fairburn.. 181,325
Enginegovernor, J. D. Willoughby ... 181,509
! Engine valve, steam-moved, A. J. Stevens....... 181,387
Fan, J. E. Young 181,513
: Fare box, W. E. Prall.. 181,281
181,228

t Fence wire, barbed, J. F. Glldden ....... 181,433
..... 181,402

... 181,382

i Fire arm, breech-loading, H. J. Altman. . 181,801
Fire extinguisher, J. H. Connelly........ 181,414
Fire place frame, Bargis & Bell.................... 181,895

Fires in oil tanks, extinguishing, J. H. Connelly 181,413
Fishing. trolling hook for, H. C. Brush .. 181,308

Furnace for assaying, T. M. Berge .. 181,304
Furnace gases, etc., purifying,Connelly et al. (r). 7,268
Furnace, soldering, F. C. & C. E. Smith ... 181,489
Gage, carpenter's, C. H. B. Hutchinson 161, 345
1 Gas and water pipe case, F. Jareckl.. 181,349
Gas apparatus, R. Dean...................... . 181,418
Gas, generating carbonic acid, A.Kayser........ 181,268
Gas burner, F. A. Seaver .........cccevvvviiinnnnn. 181,485
Gas lighting, automatic, W.W. Hannah. . 181,260
Gas fixture, C. Y. Taylor 181,496
Gas,making, H. W. C. Tweddle.. 181,499
Gas purifier, P. Munzinger ... 181,27
Glassware, press for molding, J. Haley. ... 181,434
Grate,J. R. Case ... 181,246
Gun stock, adjustable, A. Sherman. ... 181,289
Harness saddle and check hook, P. Burns........ 181,406
Harrow. A. J. Upham......ccovvuiiirniinnninnnnannns 181,379
Harvester, Rawson, Thacher, & Rawson.. ... 181,477
Harvester, corn, Hunt & Bryan 181, 443
Harvester, platform adjustment, S. Noxon, Jr.... 181,359
Hay elevator, J. R. Fitzhugh... 181,515
Hay tedder, W. C. Gifford (r).. .. 7,270
Health 11ft, H. H. Evarts ... 181,44
Heater, fire place, S. Musser . 181,27
Heater for cars, etc., M. W. Hazelton.. . 181,437
Hoe, wheel, R. Vamplill.. . 181,380
Hoof trimmer, G. Greiner 181,25
Horsedetaching device, M. V. B. Wslker . 181,503
Horseshoes, removing burr from, C. H. Perklns 181,219
Hydrant, J. E. Scanlan . 181,483
Hydrant, L. L. Treman . 181,378
Hydro-extractor, W. P. Uhlinger. . 181,500
Ice crushing machine, D. W. Low.... . 181,278
1lluminating apparatus, F. Darracott. 181,252

Indicator, punching, W. Welch (r) . 7,277
Indicator, station, C. O. Ficht . 181,256
Injector, G. H. Little (r).... 7,21

181,251
........... . 181,410

Jack, lifting, H. A. Curtis..
Jack, wagon, F. A. Cleland..

181,481
.. 181,393
.. 181,305
.. 181,491
.. 181,398
.. 181,284
. 181,500
181,369
181,489
181,469

Kettle, camp, A. A. Gervais
Klln. brick, E. W. Bingham
Ladder. extension step, W. H. Bltter..
'Lamp collar, C. F. Spencer
Lamp lighting attachment, R. Biber...
Lamp wick and burner, H. C. Scott.
' Land roller marker, W. V. Aldridge
Lathes, chuck for metal, A. B. Smith...
Leather, tapering machine, J. & G. W. Settle....
Leggings, F. L. Oakley
Leveling rod, G. L. Whitehouse .....
Loom temple, E. S. Stimpson...
Marble, artificial, R Guelton..
; Marble, polishing, D. C. Myers

.. 181,466
. 181,254

. Mill, fulling, J. Draper.......... .
Mop holder, Cubbage & Alexander...... .. 181,415
Musical instrument, Smith & Hamilton. . 181,490

. 181,374

Nail extractor, W H. Tinker.. .
. 181,37

Nail feeding machine, F. Toepfer.. .

Nall plate feeder, F. A. Gleason. .. 181,258
Nut tock, T. C. Conrad.. .. 181,814
Nut lock, D. Deshon...... . 181,419

. 181,425
. 181,522

Nut lock, C. H. Everhart..
Ores, etc., roasting, smeltlng. J. Dnﬂey

Organ tremolo, read, H. L. Plerce...... . 181,4R
Overalls, Crocker & Sommerfel:i . 181,316
Pail, lard, J. Sears 181,286
Pails, machine for striping, S. R. Henry.... . 181,338
Paper bag machine, C. H. Morgan (r)... 7,213
Paper bag machine, S. E. Pettee (r) . 1,275
Paper, composition paste for fly, J. Ralston... ... 181,47
Paper-folding mechanism, L. C. Crowsll.. . 181,250
Paper pulp, saving alkall in, S. Brown..... .. 181,405
Pavem:nt, S. Balrd.............ccevviinnnnnns .. 181,392
Pea nut roaster, J. Esposito........ . 181,824
Pen and pencil case, C. M. Johnson. . 181,447

Pipemolds, making, W. Smith......... . 181,268
Plaiting machine, Robinson & Silsby.. .. 181,480
Plane, etc., tonguing. C. G. Miller..... . 181,857

Planter and fertilizer, J. C. Fooshe... . 181,827
Planter, corn, Z. D. Waters . 181,294
PlaLter, seed, P. Kranz.... . 181,850
Plastering tool, A. A. Howe.. .. 181,344
Plow, W. Stephenson...............c... . 181,493

. 181,47
. 181,806
. 181,296
. 181,243
. 181,887
. 181,514
.. 181,299

. 181,363

Plow beam, adjustable, J. Pentreath..
Popcorn balls, forming, G. A. Blodget..
Power, transmitting, Willlams & Carter
Press, cider, H. L. & 8. M. Brown
Printed sheets, etc., receiving, J. D. Yost..
Pulley or fly wheel ctutch, R. A. York..
Pump, J. S. Adams . .

Pump, G. W. Rhinehart.. .

Pump, cattle, J. H. McConnell ... 181,459
Pump, chain, G. Blythe . 181,401
Pump, chain, A. J. Purviance ... 181,475
Pump governor, J. S. Leas.. . 181,452
Pump, steam, J. Cahill . 181,408
Pump valve, W. H. Thomas.. . 181,497
Pumping valve, for barrels, J. J. Lewls........... 181,457
Rallway signal, electro-magnetic, Hall & Snow.. 181,435
Railway switch, W. E. Prall.............ccovveun 0t 181,280
Rallway switch, link bar for, T. G. Armstrong... 181,390
Rake, horse hay. H. H. Hatheway ... 181,887
Reel, twine, J. Clarke.... . 181,247
Reflector, F. L. Senour . 181,287
Refrigerator, J. F. Ferguson............. . 181,3%
Retort for distilling mercury, F. Gutzkow. . 181,333
Rolling ralls, roll for, W. Evans......... . 181,255
Sash holder, E. B. Hill . 181,839
Saw buck, P. W. Hardwick....... ... . 181,885
Saw, hand, Disston & Shoemaker . 181,422

Saws, tab for gang, H. Disston............ PETTTPPN 181,421
Sawing machine, firewood, W. A. Hodgkins.... 181,343
Sawing machine, lath, J. W. Calkins...... . 181,310

. 181,308
. 181,462
. 181.404
.. 181,360

. 181,478
. 181,275
. 181,320
. 181,298
. 181,346

Separator, grain, R. M. Becker ...
Separator, grain, P. E. Merrihew..
Separator, shavings, E. Brown.
Settee, B. A, Osgood
Shaft coupling, R. Poole
Sharpening machine, McLaren & Coventry..
Shelf, adjustable, E. C. Donnell
Shoe pegs, making, O. Abell.
Sidewalk, T. Hyatt
Sieve. metallic, G. Herring.. . 181,262
Sink guard and cover combined, A. S. Hodges.. 181,265
. 181,319

Sled, Brannock & Cleveland.. ... 181,408
Sleigh knee and beam socket, J. J. Cobb... . 181,248
Sling tror packages, G. D. Stevens . 181,492
Smoothing iron, self-heating, J. 8. Hull... ...... 181,266
Solder-cutting machine, F. C. & C. E. Smith..... 181,367

Soldering furnace, F. C. & C. E. Smith...
Spooling yarn gulde, G. Draper..
Spooling guide supporter, J. B. Bancroft. .
Squaring tool. frame, J. Cleveland .. 181,411
Stamp,hand,P.Ligbe........ccoovvuiiiiiiiniiinnnn 181,458
steam or gas, absorbing noise of, T. Shaw....... 181,288
Stereoscope, Wilcox & Ryan... . 181,506
Stove, C. Baldwin .. 181,393
Stove pipe, G. Wright........ .. 181,297
Stove platform, M. De Yonge . 181,420
Surveying instrument, W. Kuebler.. . 181,451
Suspenders, J. B. Sharp.... . 181,487
Tank, liquid-measuring, B. Willlams.. .. 181,510
Teaching singing, G. N. Carrozzi...... . 181,812
Telegraph signal box, J. H. C. Watts.. . 181,383
Telegraph, perforator, G. L. Anders.. 181,289
Tobacco cutter, J. G. Perry .. 181,361
Tobacco, making plug, C. Worley. .. 181,512
Toy cannon, S. R. Hibbard.. .. 181,841
Trap, animal, C. R. Jenne.. .. 181,446
Tube-stretching machine, J T. Connelly .. 181,412
Tunnel, subaqueous, J. C. Trautwine .. 181,498
Tweer, M. Lester . 181,456
Tweer, 1. 8. Van Winkle. .. 181,881
Type-writing machine, G. H. Morgan . 181,463

.. 181,489
.. 181,32
. 181,894

Umbrella drip cup, Vincent & McKinny (r). .. 1,27
Valve, balanced, L. H. Hall...................oee, 181,334
Valve gear, G. A. C. Bremme... 181,242
Valve, stop, C. Jenkins, . 181,267
Vehicle draft appliance, J. L. 'Mueller 181,358
Vehicle head block, Z. Fischesser....... ......... 181,257
Vehicle hub, N. L. Holmes............... . 181,441
Vehicle pole attachment, B. C. Bradley.. 181,307
Vehicle, trotting, A. Hitchcock.. 181,489
Vehicles, spring connection for, W. Evans. . 181,428
Velocipede, S. Gilzinger...,.......cccvuuenn . 181,432
Veneers, cutting, J. D. McEachern.. .. 181,461
Ventilator, valve, W. Lane....... . 181,272
‘Wagon brake, Adair & Babcock.. . 181.388
‘Wagon brake lever, J. 8. Fullerton.. .. 181,430
‘Wagon, manure, J. W. Town... . 181,875
Washinpg machine, S.Lindsley.. . 181,853
Water, purifying, M. Nolden... ... 181,468
Water wheel, Rector & Black . 181,478
‘Water wheel, R. D. Sayre..... . 181,365
‘Weather strip, H. R. Parker.. . 181,470
Wells, lowering brick into, J. Campbell. . 181,244
‘Windmill, J. H. Painter. . 181,218

Windmill, G. H. Wallace...
‘Window scaffold, H, C. Traphagen ....... .

. 181,298
. 181,877
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Window screen. A. B. Davis........ccccenniannnnn. 181,318

DESIGNS PATENTED
9,449.—SHAWL PIN.—L. S. Beals, Astoria, N. Y.
9,450.—FoUNTAIN RiMs.—J. W. Fiske, New York city.
9,451.—FOUNTAIN BasiN.—J. W. Fiske, New York city
9,452.—CARPETS. —J . Hamer, Dutchess county, N. Y.
9,453.—CARPETS.—A. Heald, Philadelphia, Pa.

9,454. —BELFRY.—M. Hild, Philadelphia. Pa.

9,455.—JACKET.—G. F. Hollis, Boston, Mass.

9,456t0 9,462. —CARRIAGE STEPS.—D. A. Kimbark, Chi-
cago, Ill.

9,468.—SHIRT FRONTS.—A. Plant,New York city.

9,464 to 9,472.—FABRIC.—R. Scott et al., Lawrence, Mass.

[A copy of any one of the abovepatents may be had by
remitting one dollar to MUNN & Co., 87 Park Row, New
Yorkeity.

SCHEDULE OF PATENT FEES,
OneachCaveat..
Oneach Trade mnrk
On filing each application for a Patent (17 years)
Onissuing each original Patent
On appeal to Examiners-in-Chfef....
On appealto Commissioner of Patents.
Onapplicationfor Reissue...
On flling a Disclaimer,
Onan applicationfor Design 34 years).
On application for Design (7 years)
On sppllcatlon for Design (14 years)

THE VALIDITY OF PATENTS.

We recommend to every person who is
about to purchase a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are so worded
as to cover all the inventor was entitled to when
his patent was issued ; and it is still more essen-
tial that he be informed whether it is an infringe-
ment on some other existing patent. Parties desir-
ing to have suchsearches made can havethem done
through the Scientific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
information, address MUNN & CO,,

37 PARK Row, New York.

‘Advertisements.

Juside Page, each insertion - - - 93 cents a line.
Back Page, each insertion - - - $1.00 a line.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Adver-
tigements must be recesved at pudlication affice as early
as Fr(day mormng to am)ear m ne:ct 18sue

Workshop Receipts, for the use of Manufac-

turers, Mechanics, and Scientific Amateurs. 8vo,
cloth. $2.00.

Algebra Self-Taught. By W. P. Higgs. 8vo,
cloth. $1.00.

Pocket-Book of Useful Formule and
Memoranda for Civiland Mechanical Engineers. B
Guilford L. Molesworth. 13th edition. Revised, with
considerable additions, by tae author. 32mo, roan.

e 'Caéslogues free on application.

E. & F.N.SPON,446 Broome St., N.Y.
GENTS TO CONTROL ’I‘ERRITORY FOR
Eureka Button Fasteners. Patented 1876. Notool
requlred Thisis an article of merit, whereby an agent
can build up a permanent trade. Circulars free. Sam-
g‘es (% grossbox, Nos. 1& 2) 20 cents.  W. L. URANN,
snufacturer, 21 Fulton Street, New Yor

EAD THIS—Agents are making big pay, sell-
ing a valuable work for mechanics, &c. New rules,
tables, and receipts. 10,080 sold to mechanics. Send §2
tor book &(L co CHAE hINSLEY. Pub., Cllnnon. Iowa

ANTED—One good 2d hand Power Shears;

One Press, suitable for punching and shearing

(%) five eighth bar Iron; alsoa hrop Hammer, 16 to 18{ns.

bet. grooves; one 25 h.p Engine and Tubular Boliler.

Give description and priee. Address A. B. & C.. Box
.000. New York Post Ottice.

TANTED B\r » Practical Pattern Maker, Sltaatiun
where general work 18 done.  Steady place Prm‘p—

Ted, Datunen po object.

Corning, 5. F.

Address "arTeEeNy Maren,

ANUFACTURERS AND PATENTEES hav-
userul articles, suitable forthe HardwareTrade,

and des r{ ng sld to manufacture and introduce the same.
address P. ATT, care PRATT & Co., Buffalo, N.Y.
small samples may be Bent, same to be returned ﬂ desireo.

STEEL NAME STAMPS, post pald, for 18c. per letter.

Marks on Wood, Jruno, and steel. Agents Wanted.

STEEL STAMP WORKE N New Hs.ven Ct.

N ENGINEER OF LARGE EXPERIENCE

n the care and management of Cane and Beet

Sugar Factories and Refineries, just returned from Eu-

ro e, 18 open for an engagement. Address C. E., Box
Jersoy (Aty, N. J

Yillape 5t

N o Wém;lll start you in a susiness vou
canmake $50 a week without capital
easy and respectable for either sex,

M O N EY Arents Supply Co..261 Bowery. N. ¥

l "OH SALE—VALUABLE PATENT RIGHTS
of a Safety Screw Steam Platform Elevatorand of a
Bosom Starching Machine for Steam Laundries. Can be
seen at the International Exposition. Also, one third
interest in Pfautz’s Steel Truss Extension or Flying

Bridge. For full particulars, address
L. STERNBERGER, 503 Market St., Phlladelphla.Ps.

LCOTT LATHI%S tcor Broom, Rakeand Hoe Handles

HILLS, 51 Cortlandt St., N. Y

canmake §5a

{lnthelrownclt ortown.
Address E l M

F'; Co.. Waltham. Ms.

OW TO BUILD CHEAP BOATS. By Pad-

dlefast. A serles of articles sliowing how an
person may build a boat, with economy. Each article {3
accompanied by drawin, s and diagrams, with mlnute
directions, dimensions,

No.1. The ﬂhre&Dallar Scow.—Directions for con-
struction. wlch’Z llustrations. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 25. Pricel0 cts.

. The Five-Dollar Rowing Skiff —Witn full di-~
rections for construction. 13 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. %.

No. 3. A Fourteen-Dollar Sailing SKLF. —Wlth 14 {1-
lustration. Full directions tor conltructlon of boat,
center board, rudder, mas etc. Contalned in
SCIENTIFIC AMERICAN 8 PLEM ENT,No.29. Price

10 cents.

No.4. A Twelve-Dollar Row Baac.—14 {llustrations.
Illustrates the construction of a grsce ful ribbed boat,
llgm welight. Shows the method of securing good lines,

how to bend and arrange the ribs, dimensions of all the
})nrts(land Afrections for construction in full. cunt,n(ned

ENTIFIC AMERICAN SUPPLEMENT, N
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Allthe abovenumbersof Supplement to be had at this
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