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add 50 parts shellac, and boil until solution is
effected. Thestiffening may be applied (to the in-
side of the hat) by means of a brush. Assoon as
this is done, the hat should be immediately im-
mersed in very dilute oil of vitriol in order to
neutralize any excess of alkali, and to properly fix
the shellac.

(27) A. N. asks: Is there any danger of
lead poisoning, or otherserious ccnsequences,from
the use of sugar of lead as a wash forsores? A.
The danger depends upon the strength of the so-
lution used and the frequence of the application.
Colicsometimesresults from the very free use of
solutions of acetate of lead. Pereira states that
paralysis is caused by using acetate of lead.

(28) J. E. K. says: You gave the following
recipe for a liquid for mixing rocket stars: Alco-
hol ¥4 oz., camphor ¥§ oz.,isinglass}§ oz. How can
the isinglass be dissolved in alcohol? A. It can-
not. The quantity of alcobol given is just suffi-
cient to render the camphor capable of being pro-
perly incorporated with the other ingredients by
maceration. Do notadd the gelatin untilall the
other ingredients have beenuniformly intermixed
by gentle triturationin a mortar.

(29) S. B. asks: In crushing highly sul-
phurous ores with Cornish rollers at 120 revolu-
tions per minute, will the sulphur have any ef-
fect on the iron or face of the rollsso as to injure
its texture? A. We think not.

(30) A. B.asks: 1. Of what is Indian ink
composed? A. Indian or Chinese ink is formed
of carefully purified lampblack and size, or ani-
mal glue, with the addition of perfumes, not ne-
cessary, however, to its use as an ink. 2. In what
substance is lampblack soluble? A, Commercial
lampblack always contains more or less resinous
and tarry matters, that are soluble in oil of tur-
p2ntine, benzine, naphtha, etc.; but the purified
lampblack (carbon) is itself insoluble in any men-
struum.

(31) C. K. asks: What metal or alloy ex-
pandsthemostand quickestat a temperature with-
in 300° Fah.? A. Zinc. Taken at 32° Fah.,a rod
of zinc 23 feet 4inches long will have a linear ex-
pansion at 212° of about one inch.

(832) V. C. T. says: I have a lot of thin
malleableiron castings, which I am havingground,
polished, and nickel plated, but they all have a
dull leaden appearance after being plated. They
tell me the fault is in the casting, that the mallea-
ble iron was burnt. Can this be true? A. Malle-
able iron may be readily nickel plated if the work
be first properly finished. If the castings are
burnt, it will be necessary to refinish them before
a satisfactory deposit can be obtained.

(33) E. 8. T. asks: Why do preserves, that
are in perfectly airtight jars, mold? A. If the
preserves be placed in the Jars while hot, 80 as to
completely fill the jar and expel the air, the pre-
serves will not mold.

(34) E. S. H. asks: How can I make colored
fires? A. Trythe following: For light blue 61 per
cent of chlorate of potash, 16 of sulphur, 23 of
strongly calcined alum. Fordarkblue,80 per cent
of chlorate of potash, 16 of sulphur, 22 of carbo-
nate of copper, 12 of alum. For deep blue, use 54
per cent of chlorate of potash, 185 of charcoal,
and 27°5 of ammoniacal sulphate of copper. It is
hardly necessary to mention thatgreatcareisre-
quired in mixing these materials,and that each
ingredient should be pulverized separately. For
red fire use 29 7 parts chlorate of potash, sulphur
17-9, charcoal 1'7, nitrate of strontia 457, black sul-
phuret of antimony 57. For green, chlorate of
potash 327, sulphur 9-8, charcoal 52, nitrate of ba-
ryta 52:3. For yellow, sulphur 23-6,charcoal 3'8,
nitrate of soda 9'8, saltpeter 62:8.

(35) T. L. asks: Is a largedeposit of soda,
sach as is generally deposited from soda springs,
of any value? A. Yes. It might be profitably
used as a flux in reducing ores.

(36) R. 8. asks: How should bodies of cel-
lular structure, being saturated with nitrate of
silver tu become conductors of electricity, be
treated with hydrogen gas? A. Encloseinanat-
mosphere of pure hydrogen and heat to redness.
Solutions of copper are preferable to silver, as
they are much cheaper.

How is thedouble sulphate of nickel and ammo-
niaprepared? A. Seep. 139, vol. 29,

(87" G. S. says: I have a drum head that
has lettering on it, done in black. How can I take
the marks off without injuring the head? A.You
should bave stated, if possible, the character of
the pigment employed in the lettering. The fol-
lowing is a list of the solventscommonly employed
where this is not known : Water, ether, ether and
alcohol, benzole, naphtha, chloroform, bisulphide
of carbon, causlic alkalies, diluted acidg, solution
of cyanide of potassium. They should beapplied
consecutively in the order given. It must be borne
in mind that many of the abovementioned solv-
ents are extremely injuriousto the material of the
drum head, and care should be exercised to pre-
vent any unnecessary contact.

(38) J. H. B. asks: How can I renovate a
sponge mattrass that has become bhard by use and
dampness? A. This has not been satisfactorily
accomplished.

(39) C. & Co. ask: 1. In the manufacture
of fluid magnesia, to what pressure wouid you
charge the fountain with carbonic acidgas? A.
To 12 ozs. water add 2§ oz magnesia and addcitric
acid to slightly acid reaction. Such aoidity is gen-
erally fouud more palatablé than a neutral solu-
tion. Sweeten,add a few drops oil of lemon to fla-
vor, and 18 grains potassa bicarbonate. This is
the proper fluid magnesia. Many sell a spurious
article made of tartrate of soda with a little soda
bicarbonate flavored with lemon. 2. How {s the
magnesia bottled? A. Bottle in the ordinary way,
uot usin< the varbonic acid apparatus.
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sical instrument, the sound being produced by
striking wooden strips, of uniform thickness and
varying length. Supposing the shortest strip is 4
inches long, what will be the length of the others
down to 2 octaves below the noie sounded by that
one? What is the best material for the hammers,
and what kind of wood gives the best sound? A,
Therelativelengths of the pieces, for an octave
on the natural scale, are as follows: 1, 3, 4, %, %, 8,
5 §. This progression is upward, the 3§ length
sounding a note oneoctave above thel. Another
octave upwards can be formed by balving the fig-
ures, thus: 3, , , }, 5 7% 1> and 8o on aslongas
desired. We believe they are generally laid on
straw, and struck with wooden hammers. Some
of our readers, however, may be familiar with the
use of the instrument, and will correct us if in
error.

Given a set of conjugate diameters of an ellipse,
how can the axes be found so that thecurvecante
conveniently constructed? A. Lete band cqd te

the given conjugate diameters. From d draw a
line perpendicular to ¢ b, and make ita length,
d E, equal to ¢0. Join the points, O and E, by a
straight line, and upon O E,as a diameter; describe
a circle. Draw a straight line, d H, through dand
F, the center of this circle. G and H, where the
line cuts the circle, are points in the principal
axes,and Gd, H d,are the lengths of thesemi-
axes, 80 that A Band C D are the axes required.

(41) J. B.asks: Howcan I produce a gloss
on bhard rubber? A. Ebonite may be worked, in
all respects, like any hard wood. Pumice powder
and rottenstone are commonly employed as finish-
ers.

(42) E. P. J. asks: 1. What is the precise
diameter of the piston of a reciprocating engine,
presenting 144 square inches of area? A. Calling
« theratio of the circumference of a circle to a
diameter, the diameter in question is equal to 24
divided by the square root of @. As, however,the
value of 7 cannot be precisely expressed in num-

bers, it is impossible to give the precise diameter
of the piston. 2. What would be the horse power
of such an engine with 2 feet stroke, running with
100 1bs, boiler pressure to thesquare inch at100rev-
olutions per minute,and cutting off at1 foot, or %¢
stroke? A.The data sent are insufficient for an ac-
curate calculation. Seep.33, vol. 63. 3.Whatisthe
calculation as to the percentage of power lost by
friction in the reciprocating engine? A. It va-
ries in different engines from 10 to 40 per cent.
From 20 to 25 per cent would possibly present a
fair average. 4. What would be the increase of
power in the above named engine if the steam,
both before and after the cut-off, were alwaysop-
erating at 1 foot leverage from the center of the
shaft, as it now is at the half stroke, without com-
mencing near one dead center and losing its ex-
pansion in the other? A. The mean leverage
throughout a revolution is about 06366 of the
length of the crank, and the center of the crank
pin moves 15708 times as far as the pistonin a rev-
olution: sothat the whole power exerted by the
piston is transmitted to the crank,exeept what is
lost by friction. It would seem impossible to do
more than this, whatever the leverage might be.
5. With whatspeed would a 1inchsquare column
of water, with 15 feet head, enter a vacuum, with-
out regard to friction in the tube? A. At a rate
of alittle more than 56 feet per second. 6. Is it
true that air enters a vacuum at the rate of 1,300
feet persecond? A. This is an average approxi-
mate value.

(43) H. E. E. asks: 1. What is squaring
the circle? Is it finding a square with an area
equal to the area of a circle of given diameter?
A. Yes. 2. If so, does not the whole trouble lie in
finding the areaof a circle? A. Yes. 3. Doesnot
geometrydemonstrate the process beyond the pos-
sibility of error? A. No.

(44) H. D. P. asks: How is the bronze
made that is used for bronzing statuary, etc.? A.
Bronze statuary does not require the application
of any bronze, Make your castings of : Copper 88
parts, tin 9 parts, zinc 2 parts,lead1 part. You can
then polish the castings to suit your taste.

(45) T. H. says: I saw in a recent issue of
your paper astatement that man appeared on the
earth 150,000 or 200,000 years aga. Will you refer
me to the evidence ofthe existenceof pre-adamite
men? A, Sir Charles Lyell’'s work on “ The An-
fquity of Man ” is a complete resumé of the whol
tubject, which is too extensive for our columns.

Auerican,

(40) E. B. J.says: I desire to make a mu-

(46) P. S. says: I saw a meteor in Kansas
on December 27, 1875, and I wish to know of what
kind of mattersuchbodies are composed. A.Ma-
teoric bodies are of two classes. Some are com-
posed of entirely combustible, while others are of
combustibleand incombustible, matter. They re-
volve around the sun in orbits more elliptical than
the orbit of the earth,so that parts of their orbits
are internal and parts are external to the earth’s
orbit. When the earth and the meteoric bodies
come near enough togethersoas to bring thelatter
withinthe earth’s atmosphere, they are ignited by
the resistance, and are either wholly or partially
consumed. Iftheircourse and the attraction of the
earth would bring them to the earth’s surface,
then the combustible ones would probably be
wholly consumed before reaching it, while the
others fall in the form of iron, etc. At times they
only pass through the upper portion of the atmo-
sphere, and, after receiving a very warm recep-
tion for a few moments, are allowed to go on, but
not in their old paths.

(47) J. C. C. asks: What are the ingredi-
ents and proportions of the wax used by electro-
typers for taking impressions of type? A. Yellow
beeswax will do very well.

(48) L. & G. M. Co. ask: What preparation
can be applied, with a pen, to mark numbers on
the surface of tin plate? A. Squeeze the juice of
a lemon into a cup, and put in a bit of copper, of
the size of a cent. Letitstand for a day or two,
then use it with a quill pen.

(49) J. H says:I have a material con.
taining free sulphur. By applying heat I drive
the sulphur off in the form of gas. How can I
condense those fumes, €0 as to obtain flowers of
sulphur? A. Itisnecessary that the sulpbur va-
por should not come in contact with the air, other-
wise a portion of it will be oxidized and converted
into sulphurous acid gas. Sulpbur may be vola-
tilized or sublimed at a temperature of 792° Fah.
If it then be condensed in suitable vessels,we have
the substance commonly known as flowers of sul-
phur. This is done, says the United States Dis-
pensatory, by allowing the fumes to condense on
the walls of a brick chamber.

(50) R. E. says: J. H. P. states on p. 114,
current volume, that no chimney burners are safe
on account of theshortness of the wick tube, and
he expects to do better with a tube 4incheslong
instead of 13¢. He is certaicly mistaken. Every
coal oil burner should, and most of them do, con-
tuin a little flat tube, which serves for the escape
of gas formed by heated oil. With this tube a no-
chimney burner is Just assafe,if notsafer,than a
burner with chimney. Lamps with chimneys get
a great deal hotter than those without, for two
reasons: The chimney, producing a better draft,
causes & more perfect combustion of the oil, and
consequently a whiter light and more heat from
the same amount of oil burnt; and the chimney,
being always near the flame, gets a great deal hot-
terthan the constantly changingair would without
a chimney, and will consequently radiate heat to
all thesurrounding objects, of which the oil reser-
voir getsitashare. If J. H. P. wants to use a wick
tube 214 incheslonger than generally used, he will
find that oil of 150 gravity, as the law now requires
in most of the States, will not rise at all 8o highin
sufficient quantity to feed the flame : his wick will
therefore get charred, and he will be obliged to
burn lighter oil, and so increase the danger of ex-
plosion.

(51) J. M. S. says: In a recent issue you
recommended strips of plank to be used beneath
the window sash for the purpose of ventilation. I
have used the same, but for applying or removing
expeditiously I hinged them atthe center, and
covered them aboveand below with felting or rub~
ber to keep out the cold.

(52) M. W. L. says, in reply to C., who asks
as to the weight of the 20 and 15 inch guns: They
weigh respectively 115,200 and 49,100 lbs.

(53) J. J, B.says, in answer to a correspond-
ent who complained of heating of millstones: To
avoid hot grinding, reduce the speed of your mill-
stones and grind slower; and in staffing the stone,
putin a piece of writing paper, and let the stone
be Just 80 lightly fixed that the paper will slip out
from under the staff, near the eye of the stone.

(54) J.J. B. says: Tooil a mill spindle at the
bush, bore a 3§ inch hole through the wood block
in bush, next to spindle. Take a piece of 3§ inch
iron gas pipe, bend, and insert it,bringing under
the stone up through the floor, outside of the
curb. Let the outside end be the highest. Use
castor oil in oiling, a8 it never congeals, and you
need never have any trouble in oiling millstones
in the coldest weather,

(55) W. L. S, says, in reply to an inquiry
as to why a telegraph sounder connected wi th the
bell of analarm clock does not work : Every tele-
grapher knows thata quick tap on the key, no
matter how hard, will not affect the sounder, as
it does not give time for the magnet to work. The
stroke of the alarm striker is exactly of this na-
ture, and therefore cannot repeat itself on the
sounder.

(56) J. C. says, in reply to L. S. C.’s queries
a8 to the effect of dampness on unused boiler fur-
naces: Into a closed vessel place 5 to 10 gallons
heavy oil (petroleum paraffin); place the vessel at
a safe distance, with & pipe to lead the vapor ot
the oil under the boilers. Close up every crack or
crevice by luting, put a fire under the vessel, and
evaporate theoil. The whole of the fire surface,
and even where the brick is in contact with the
boiler, will be sweated or covered with the con-
densed vapor of the oil. To protect the inside of
the boller, first dry it by a very light fire under it;
then put d few gallons petroleum in each boller
and evaporateit by a light fire under the boiler.
As the ofl vapor condenses, the whole inside of
the boiler will be coated with a rust-proof coat of

oil
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(57" D. F. J."says, inreply toJ. A. H., who
says that the carrying boards of his reels are flat,
and that the flour sticks on them : If yougive your
carrying boards enough pitch, keep your stones in
good order, and do not grind hot,you will nothave
any further trouble in that line. Sandpaper the
boards and then put shellac on them.

(58; J. B. J. says, in reply to H. M.’s query
as to the line of the magnetic meridian: Since the
latitude and longitude of the piace are not given,
the question may be considered under two hypo-
theses: 1. The line may be in Maine or thereabouts,
where the declination of the magnetic needle from
the meridian bas varied from 14° to 17° during the
last40 years. 2. It may be in some of the West-
ern Slates, where an equal declination, but oppo-
site in direction, has existed during the same pe-
riod. If the first supposition be true, then the
first surveyor made due allowance for the declin-
ation, and located substantially a true meridian.
The subsequent surveyors, neglecting the declin-
ation, located a magpetic meridian, which is con-
stantly and indefinitely fluctuating. If the linein
question is west of the Alleghanies, it would seem
thutthe first surveyor ran the line parallel with
this needle, disregarding declination: hence it
would not be a true meridiap, the two subsequent
surveyors being in this case approximately cor-
rect. The amount and direction of the discrep-
ancy between these two latter appear to favor
the first hypothesis : it is readily accounted for,
however, under the second,when it is remembered
that the deviation of the magnetic needle from
the true meridian is a constantly varying quan-
tity.

(59) D.C. R. says: S. H. B. and many others
desire information as to building boats. In the
ficst place, make the keel of required length and
about 114 inches thick and 4 inches wide, with a
rabbet to receive the edge of garboard etrake.
Put on stem and stern as required, and fasten
them on some good support about 2 feet from
floor ; then place molds of the shape required, in
about 5 sections, across the keel and secure them,
and cut the first strake to fit keel and stem and
stern. Nail on,and conlinue to cutand nail on
until of the depth required; then bend in ribs
and put in seats and other ircside finish.

MINRRALS, ETC.—Bpecimena have been re-
ceived from the following correspondents,and
examined, with the results stated :

J. M. M.—It is ramie fiber.—T. T. R.—It is sul-
phide of lead .galena) accompanied by sulphate
of baryta (heavy spar).—W. P. T.—It is sulphuret
of iron, irigsed by a superficial oxidation.—J. L.—It
is iron pyrites, at present not of much commercial
value.—W. A.J.—It is bituminous shale, impreg-
nated with sulphuret of iron, to which the glisten-
ing metallic appearance is due.—G D. M.—It is
impossible to make an analysis of any value on 2
oz3. of water. Ore gallon is needed, carefully
sealed up in a perfectly clean bottle of white glass.
—G. J.—No. 1is alunogen, a variety of native
alum consisting of sulphuric acid, water, alumina,
alittleiron,etc. It may be purified by solution
in water, and then, by saturation with alkali and
crystallization, be converted into common alum.
No. 2is blende or sulphide of zinc., No. 3is black
argillaceous shale. No. 4 isferruginous quartz.—
M. R.—There appears to be no market in New
York for sand of this character which has to be
transported any distance.—J. R. M.—It is calcite
or crystallized carbonate of lime.—C. E. G.—The
metal is lead: the mineral is muscovite (potash
mica.)

J. W. 8. says: I am taking a carbolate
of iodine inbhalant for catarrh, and it scents my
clotheswith an unpleasant odor. Canyoutellme
of something to mix with it to produce a pleasant
odor?—W. McD. says: How can I get asmooth
surface on planished copperplates?—T. J. asks:
How are the inches, etc., put on wooden rules ?—
W. S. says: R. W. R. states that he is carrying 20
horsepowerby a cottonrope. How does he main-
tain the proper tension during damp or dry
weather ?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
gnowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
‘'ng subjecta:

On Thermometrical Tables. ByJ. B. G.

On the Sargasso Sea, etc. By M.

On Bored Wells. By L. L.

On Windmills. By A.McL.

On a Registering Barometer. By W. A. B.

On Projectiles. By R. H.

On Spacing Circles. By G. B. F.

Also inquiries and answers from the following:
H.C.N.—J.D.M.—0.A.—C.F. E—~E. W—L. H. Q.
—L.D.D.—A.N. W.—W. M. R.—W. S. R.—J. M.—
D.M.H.—A.G.—A. W.—C.M.—F.B.—J.E—F. W.

F.E.

—1;,
HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
ahould repeat them. If not then published, they
may conclude that, for good reasons, the Editor
eclines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, asgignments, etc., will not be
published here. All such questions, wheninitials
only are given, are thrown Into tne waste baaket,
asit would flll half of our paper to print them all;
butwe generally take pleasure in answering briefly
by mall, if the writer’s address is given.

Hundreds of inquiriesanalogous to the following
are sent: “ Whose 18 the best smut mill for wheat?
Who sells incubators? Who makes fuses for
blasting ? Who makes small copper tubing? Who
sells crushers for treating cepperores? Whosells
railroad spike machines ? Who selis ear trumpets?
Who makeselectrical mausical reporters?”’ All such



204

[an

personal inquiries are printed, as will be observed,
in the column of “ Business and Personal,” which
{8 specially set apart for that purpose, subject to
the charge mentioned at the head of that column.
Almost any dedired information can in this way
be expeditiously obtained.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending

February 22, 1876,

AND EACH BEARING THAT DATE.
[These marked (r) are refssued patents.]

Afr compressor, G. Westtnghouse, Jr.. ......... 173,835
Anchor, J. D. FewKesB... ....covviiiiiiiieennnnnnn. 173,929
Apple parer, W. M. Griscom... .. 103,942
Apron, double, W. G. Heaney.. .. 173,857
Auger, earth, W. W. Jllz..... .. 173,794
Auger, hollow, A. Berry.. .. 173,885
Bag, shawl, @. Bender...... . 173,712
Baggage seal, C. G. Sclineider. .o 174011
Bale tle, S. Callanan............ .o covvvvnneiininnns 173,843
Bale tle, G. W. Moulton .. .........oceiiiiiiiinn. 173,737

.. 173,959
.. 174,018
. 174,019
173,896

Barrel-crozing machine, Herman & Lewis
Bath, electric vapor, E. Smith...........

Bed bottom, J. W, Smf{ h......... P
Bed vottom,spring, J. W. Case.......c..eeevennnns

Bedstead, sofa, L. Schonier.......oocvuieevnnes 174,012
Belts on machinery. running, E. T. Thoinas .. 173,871
Bench dog, W. G. TiIton.......co.viiviiens vennnnn 173,831
Billfard cue. R. Phillipson ... ... ... ...coneen 173,996
Bililard cue holder,G M, Rising...... .. 173,816
Billiard table chalk holder, G. M. Rising . 173,815

Binder, temporary, W. H. Russell.. . 174,(09
Bird cage perches, E. C. Ford. 173,935
Blind stop, J. Q. Newhall....... . 173,806
Blinds, panels for, G. Hayes 173,789
Boat, life, G. Hudson 173,966
Boller heads, flanging, R. C. Nugent.... . 173,803
Boller arch plate, G. & G. Fox, Jr. . . 173,852
Bolt,king. G. W.King................ 173,797
Bolting reel, J. L. Row . 174,008
Bone black furnace, G. P. @ckershausen.. ... 173,989
Boot channeling tool, H. Hudson.................. 173,955
Joots, cutting welts of, etc., T. K. Keith (r) . 6,938
Bread and pastry board, M. V. Taggart 174,027
Bridge, truss, J. M. McDonald . 173,863
Broom machine, Walrath & Bronson . . 174,038
Brush handle attachment, IL. Anderson . 173,879
Buflding, fireproof, R. Hilfs........ ... . 113,953
Burial case and tombstone, .J. Decker.. 173,913
Butter cutter, Dugau & Moncrief .... . 173,777
Butter package, L. K. Tewksbury. . 173,742

Butter worker, H. T. Henry............ ven oo 173,951

Button and stud, G. S. Porter .. 173,998
Calipers and dividers, T. McDonough ... . 173,802
Calves, device for weaning, II. C. Schiey . 174,010

Canfiller, C. M. Knowles..... . 173,969
Can, metal, E. T. Covell (r).. 6,944
Candy. L. Benjam{n . 173,756
Car brake, T. E. Thompson.. . 173,829
Car brake shoe, G. M. Brill... . 173,890
Car coupling,D. A. Bennett .. . 173,758
Car coupling, Pal.a er & Kepler.. . 173,993
Car coupling, Titus & Bossinger.. . 174,033
Cars, refrigerating, J. J. Bate (r) 6,943
Carroof, J. F. Callaway............ ... 173,764
Car wheel, elastic, G. E. Woodbury.. . 174,051
Curs,draft bar forraflway, D. A. Bennett... . 173,757
Cars, running gear for raflway, D. H. Dotterer... 173,919
Carbonblack from natural gas, J. Howarth (r).. 6,937
Carbureter, G. W. Forbes 173,933
Carpet lining, T. H. Dunham . 173,779
Carriage, H. Richter.......... . 173,814
Carriage, baby, P. J. Hynes... . 173,793
Carriage seat, C. N. Dennett... . 173,774
Carriage spring, J. Cernwall....... . 173,908
Carrfage body loop die. J. Garvin . . 173,854

Castings, forming molds for, E. B. Hayward 173,950
Chalir, tnvalid, N. P. Burgess....... . ... 173,893
Chair, reclining, J. Lemman. . 173,974
Churn, J. W. and C. H. Taylor.. . 173,828
Cigarcutter,Deutsch and Neuman.. .. 173,915
Clasp for holding garments, Worms and Cohn.. 173,748
Clothes dryer, G. H.and J. H. Hayes ... 173,949
Cluteh, P, HinKle.........oooiiiiiiiiiiiiiin, 173,790
Coal tar products, separating, Lowe and Gill.... 173,862
Cock and faucet, C. K. Dickson, Jr.... . 173,849
Cock boxing, stop, J. Lancaster .. . 173,792
Coffee milf, T. Strobridge........... . 174,026
Cooking apparatus, steam, C. R. Winkler. . 174,048
Cooler, milk, C. A. Douglass . 193,717
Corn coverer and marker, D. B. D. Smeltzer . 174,020
Corn, glove for husking, H. Yeaman.............. 174,052
Corneriron, H. L. Kingsley ... 173,968
Cultivator, wheel, E. Ward . 173,747
Cutlery handles, dressing, North and Leonard.... 173,807
Dental engine, electric, E. R. Pettit.. 173,864
Dental composition, C. Reagles...... . 173,865
Dentists’ flasks, etc., cleaning, A. J. Jordan..... 173,795
Desk and seat, school, T. D. Tharp .. 175,032
Digger and cultivator, potato, S. W. Barr. . 173,753
Ditching and tile laying, M, H. Critchet. ........ 173,911
Drawing machine, electric stop for, Boyden et al. 173,888

. 173,755
. 174,014
.. 173,889
. 173,741
. 174,015
173,826
. 173,978
. 173,745
173,754

Dril], ratchet. A. and L. Beck......
Drillingmachine feed, C. Sellers
Drying apparatus, S. R. Bradley...
Drying apparatus, Seymour and Hick
Egg beater, F.J. Seymour........ ...
Eggcarriers, J. L. Stevens............ ...
Elevator, safety clutch, G. N. Lysager..
Engine, direct pumping, W. Walker.
Eagine, rotary, J. C. Titus...

Frientific

gmmmu.

[Ma..cH 25, 1876

ibintiis e — P e e——— g — — o

Game apparatus, T.Stevens... .......c.c.evennnn. 173,824 | Separator, middlings, W. J. Merritt.............. 173,74 REVERSIT B L E

Gas apparatus, D.L. Westcott ................. 174,039 | Sewer trap, A. Ely 173,925 c
Gas, manufacturing coal, M. W. Kidder. . 173.730 } Sewing machine, J. Keith. . 173,967 HOISTIN G‘ ENGIN E

... 173,959

. 173,773
..... 173,906
. 173,839

Gas retorts, closing, N. Jamin.
Gaseller, drop light, C. Deavs
Gate, V. R. Cole.............

Gate, J. S. Winsor.... .
Grafn drill, B. ®wen... 178,809
Grate, W, Morand 173,805
Grating apparatus, F. W, and \V ¥, Graeve Jr. 173,911

Grindstones, tool holder for, L. Travis........... 174,024
Guns, machine, F. L. Balley.............. 178,751, 183,752
173,819

Harness pad, coach, R. M. Selleck................
Harness trimming, W. Davis. . e 173,700
Harrow, W. S. @'Brien (1) . 6,947
Harrow, G. M. Titus 173,743
Aarrow and seed sower, wheel, E. R. Powell... 173,810
Harrow, revolving, W. H. Culver................. 173,912
Harvesters, W. F. Cochrane 13,899, 173,900, 173,901,173,902
Harvesters, W. N. Whiteley................ 174,040, 174,041
Harvester, guard plate, W. F. Cochrane.......... 173,903
Hat frames etc., binding, M. H. Aghakhan . 173,841
Heater, feed water, T. W. Hayes........ ..... ... 178,856

Heater, tire, H. B. Sloe ... 173,821
Heel-burnishing machine, W. B. Lamber . 173,911
Hogscraper, P, Johnson....... . 173,860
Ilofsting apparatus .J. Porman.......... . 173,917
Horse collar guard. Boyden & Van Nest.. . 173,887
Horses, device for detaching, J. T. Willfs.. . 173,874
Horse's foot weight. Strawbridge & Stevenson.. 174,025
Horses, interfering pad for, H. G. White......... 173,838
Horseshoes, manufacture of T. Dollard... . 173,916

173,746
. 173,796

Hub and axle, W. H. Ward............

Hydrant, J. P. Kenyon....................
Hydrant, ire anddrinking, D. C. Cregler . 173,768
Iron, melting and purifying, W. Batty............ 173,884
Jack, lifting, G. W. Hunter ... 173,956
Key ring, P. Brooks....... ...... 173,763
Ladder, fireman’s, W. B. Crane.. ... 173,910
Lamp chimneys. crimping, W. H Muwell . 173,801
Lamp, street, C. K. Deutsch................ . 173,914
Lampwicktrimmer, P.S.Lyman .. . . 173,977
Lampshadeholder,etc.,E. Stevens... . 174,00
Latch, knob, W. W. Gardiner........ . 173,853
Leather, etc., uniting, G. V. Sheffleld 172,868
Leg, artificial, J. B. Warner............. . 178,872
Level, plumb, T.@'Hagan.... .......... ...... 173,990
Lighting lamps,etc.,J. W.®'Donnell . 171,053
Lightning rods, H. L. Coe............ 173,905
Lightning rod, Johnson & Price.. . 173,963

Lock for prisondoors, S. A. Denio . 173,775
Loom pick mechanism, G. B. Sandford ............ 173,740
Loom, jacquard mechanism, G F. Eisenhardt.... 173,924
Lubricating compound, G. H. Wiasor . 174,840

Malin spring, safety, J. J. Thornton 174,031
Map, relfef, J. H. Nichols...........ovvvvvvvnnnnnn. 178,988
Matches, packing, J. Kayser........ . 173,861
Mechanical movement, J. R. Finney. 173,930
Mercury condenser for, C. B. Dahigren 173,769
Metal bars, straightening, Howells et @ 173,858
Mill, fulling, R. Efckemeyer ... 173,922
Mill, grinding,J. M. Collfer...... . 172,846
Millstones, dressing, W. J. Merritt. . 173,733
Moth-proof composition, Hall & Kennell... 173,945
Mowing machine,L. A. Hafines.......... 173,943
Mowing machine swath, W. ¥'. Cochrane. 173,904
Nall plate, J. R. Finney........... .... 173,931
Navigation problems, solving, T. Hill. . 178,724
Nut blank machine, Edwards et al............ .... 178,921
Nutlock, H. Carlile..... . 173,765
Nut lock, G. P. Fuller. . 173,986
Nut machine, M. McKafn............ 173,983
Package, shipping, A. M. Rawson . 173,813
Padlock, M. Foehner... . 173,982
Paper collar, E. E. Mack ... 173,800
Paper-folding machine, Braidwood and Francis.. 173,761
Planofortes, etc., key for, U. Pratt 173,999,174,000,001,002
Planostool, E. G. Davis v 173,772
Planos, organs, etc., key for, M. Pratt ... 174,003
Pipes, leader, G. Hayes ........... ..... 173,784, 173,785
Pipes, box for cocks in, W. J. Smith . 173,822
Pipe joint, W. H. Vick....... 174,035
Pipe, stopcock, J. T. Brown......... . 173,891
Plafting machine, Anderson & Rorke. . 113,877
Plane, bench, G. F. Mortensen........ 178,984
Planter and cultivator, Seabrook & Helne. . 174,013
Planter, corn and pumpkin, J. R. Stoll ... 174,023
Planter, corn, T. B. Wickham ... 174,04
Planter, cotton and corn, S. T. Stout. . 174,024
Plow, H. B. Straight..... 173,869
Plows, spring lock for, M. 178,873
Pneumatic signal, W. E. Prnll ......... ... 173,811
Pot cover, G.Clements................. .. 178,766
Potato beeties, destroying, A. Iske 173,728
press, G. Merr{ll ... 173,735
Press, baling, G. F. Jones . 173,965
Press, tobacco, S. B. Minnich... 143,736
Printer’'s imposing table, J. Polhemus . 173,738
Printer’s proof press, F. A. Howard. 173,792
Printingpress, G. P. Gordon(r).... 6,915
Prints, etc., enlargiog, V. Guérin . 173,720
Privyseat, J. Pennoyer 173,995
Pump bucket, chain, W. C. Barker ... .. 178,881
Pumpbucket,chain, W. B. Wilcox.. ............. 174,045
Pump valve, R. G. Marcy........ . 173,980
Radiator, steam,.J. Clary.. . 173,898
Rallway frog, W. J. Morden. 173,804
Railway gate, H. A. Stearns... 172,823
Railway rafl chair, W. @nions... 173,991
Raflwayrail jotnt, L. Winslow..... 174,049
Raflway signal, Refthmayer & Ische... .. 174,007
Raflway signal, electric, G. Whyte ... .. ..... . 174,043
Raflway signal, electric, G. L. Anders . 173,878

Raflway track, L. Hall.. 173,944
Rake, horse, A. Rickart.. . . 174,006
Rake, horse,D. P. Sharp........... . 174,016
Raker and tedder, D. A. Calkins 173,895
Reaper, D. P. Russell............... 173,817

Reaperand mower, M. W, Freeman.... ceeee.. 173,851
Reaping machine,etc., W. N. Whiteley........... 174,042
Reapingmachine dropperetc.,W. B. Kreighbaum 173,970
Refrigerator,E. K..Howes. . 173,791

Envelope machine, H. D. and D. W. 173,870 | Retrigerator, Wagner and Schudt. . 193,832
Equalizer, draft, E. A. Beers (r)...... . 6,949 | Roof, tile, J. Smith........... .. 174,028
Explosive mixture, W. F. Johnston . 173,%1 | Ruler, parallel, J. B. Price........ 173,812
Fabric, waterproof, G. E. Block. . 173,579 | Saddler’s horse, H. H. Huntington 173.726
Fare box, H. H. Johnson . 173,960 { Sash holder, S. E. Miner 173,803
Fare register, W. H. Hornum (f)..........cooeuens 6,946 | Sash holder, J. J. Talbott . 174,029
Fauce’, and vent, J. Talley, Jr..... . 174,028 | Satchel staple,etc., W. Roemer (r). 6,939
Feather renovator, . M. Darling. . 173,730 | Saw file guide, F. Roth 173,866
Fence, portable, T. A. M. Cameron .............. 173,844 | Sawmf{ll dog, L. Buzzell...... 173,842
Fibers, separating, L. R. and C. F. Broadbent . 173,762 { Sawm{ll feed, D. C. Prescott .. 174,004
Filterer, water, Howe and Welr............ .. .... 173,725 | sawmill guide.J. Collins.... .. 173,907
Fire escape, Richards and Jenks. .. 173,739 { Sawmill guide, W. M. Ferry.... 173,927
Fire, extinguishing, S.§. Newton . 173,987 | sawing machine, F. N. Carter . 173,714
Fire-kindling rod, J. A. Hathaway 173,721 | Sawing machine, band, Lovewe!l and Lamb...... 173,731
Fish scaler, S. LAWLODN .....c.cvveivnienrnnennns .. 173,799 : Sawing machine, stave, Cornish and Hunt. 143,767
Flat iron rest and polisher, G. F. Fessenden . 173,928 : Sc.ow, dumping, D. Dalley..... 173,847
Floor cloth, T. . Dunham.. . 173,778 * Screw-cutting dfe, J. J. Grant.......... 173,780
Flour packer, H. A. Barnard... PP 173,882 | Screws, extracting broken, W. H. Thorne.. .. 174,080
Furnace, air heating, R. Efckemeyer... ......... 173,923 * Seal, soft metal, F. C. Hamilton...... ...... .... 178,946

Sewingmachine threader, S. M. Furman ......... 173,937
Sewing machine, wax thread, Wheeler & Barber. 173,837
Shafting, securing wheels upon, J. F. Crawford 173,716
Sheet metal moldings, F. Hoeltge... o« 173,954
Shingle, C. Inman................... .. 173,957
Shoes, etc., wooden, E. W. Shippen .. 173,620
Shovel, fire. J. Edgar .. 173,920
Shovel, snow, C. Jones .. . 173,964
Shovels, back strapfor, E. A. Barues ..... . 173,883

Shutter, G. Hayes.. ......covivvvniienns v vuvnnns 173,722
Shutter, metallic, G. Hayes...... ........ 173 786, 173,787
Shutter worker, A. Bishop.........ccoevvvveiiinnen 173,886
Shutter, plate metal, G. Hayes....... .. 173,783
Side stick and quoin, C. W. Packard.. .. 173,992
Single tree clip, F. E. Walker........ . .. 174,036
Soap composition, J. MCEvoy..............oovn oun 173,982

Sole.channeling machine, A. E. Chickering...... 173,715

Sole-channeling machine, J. E. Wheeler ... .. 173,836
Sole edges, trimming, N. S, Thompson .. 173,830
Spark extinguisher, J. G. May. .. 173,981
Spooland bobbin, J. Baldwin . 173,880
Stamp, hand, J. Sigwalt. Jr.. 174,017
Staples, making, Coutz and Rennard .. 173,909
Stave-crozing machine, I. Graves............... . 173,781
Stave-sawing machine, Cornish and Hunt. 173,767

Stay end clip, D. WilcoX.........veven vennnn . 174,046
Steam brake, etc., G. Westinghouse, .T. . 6,948
Stencil-cutting machine, S. Matthews . 173,732

Stereotype plates, etc., shaving, E. T. Jameson. 173,729
Stove, D. L. Stiles........ o eeeaes . 173,827
Stove, cooking, W. P. Abendroth. .. 173,875
Stove, gas, Gleason and Bowler.................... 173,940
Stove,gas, A. W, Morton..............cooovvnnnnnns 143,985
Stoves, cooking, E. B. Patten. . 173,994
Straw cutter, . S. Bunnell.. 173,892
Straw cutter, W. H. Harri{son...... . 173,855

Sugar-cutting machine, W. Doscher.. .. 173,918
Surveyor’slevelingta~get, E. A. Gleseler . 173,938
Syringe, R. V. Emde . 173,850
Table leaf support, P. J. Liljeholm .. 173,976
Tea pot, J. W. Brewster . 173,713

Telegraph, automatic, C. Batchelo
Telegraph, printing, G. L. Anders..
Telegraphy, automatic, T. A. Edison.

. 173,754
173,750
.. 173,78

. 173,821

Tire heater, H. B. Sloe.... .

Tobacco press, S. 3. Minnich.... .. 172,736
Tongue support, J. A. Bussert . 173,894
Trace gearing, E. B. Winslow . 174,050
Track clearer,1. H. Schell . 113,818
Trap,animal, A. J. Larson....... . 173,798
Tubing and lightning rod coupllng. 1. Johnson.. 178,962
Umbrella runner, J. J. Eubank.. .. 173,926
Vehicle hub, J. C. Wands . 173.833
Vehicle spring, A. T. Freeman . 173,719
Vehicle spring, H. K. Waterhouse.. 173,831

Veneers, machine for cutting, C. Munn. . 173,986

Venetian shade, C. Widemann (r).... 6,941
Ventllatingcap,dJ. H. Irwin..... .. 173,958
Wagon brake, Gillett and Saxby. .. 173,939
Wagon brake, R. T. Lew{s......... . 173,975
Wagontop, folding.C. Chenette.. .. 178,897
Washing machine,H. K. Pleree....... . 173,997
Washing machine and wringer, G. Wilson........ 174,047
Watch charmand key, combined, P. Dever...... 173,848
watch jewel assorter, J. R. Graves .. 173,782
Water closet, J. P. Hyde . 173,97
Water closet plug, W. S. Blunt.... 173,760
Water wheel, J. L. Helmer.... . 173,723
Water wheel, S. Teachout (r).. .. 6,940
Weather strip, Walker etal........ .. 174,037
Wheel, sectional, W. H. Harrison . 173.948
Wheelbarrows, journal box for, J. Lawler. .. 173,973
Whiffletree, J. Zimmerman...... .o 1B,749
Whip socket, Hughes and Alexnuder .. 173,859
Wind wheel, M. J. Althouse........... .. 178,876
Windmi{ll, S. Shannon... ............ . 173,867
‘Window shades, ornamenting, J. C. Hamm .. .. 173,947
Windows and doors, guard for, P. H. Maher. ... 173,979
Wool-washing machine, J. K. Proctor........... 174,005
Wrench,pipe, E. G. Clinch .. 173,845
Wringer, J. K. Dugdale . 173,776

DESIGNS PATENTED.
9,010.—BARBER'S CHAIR, ETC.—G. W. Archer, Roches-
ter,N. Y.
9,0{1.—PLAYING CARDS.—J. Duthie, New York city.
9,012 to 9,014.—EMBROIDERY .—E. Crisand, New Haven,
Conn.
9,015.—PAPER WEIGHT.—J. W, Tufts, Medford, Mass.
9,016.—OIL CLOTH.—J. Barrett, New York city.
9,017, 9,018.—CABBIMERES. — W. Biirger, Utica, N. Y.
9,019 to 9,044.—CaARPETs.—®. Helnigke, New Utrecht,
N.Y.
9,045 to 9.057. —CARPETS.—H. Horan, East @range. N.J.
9,058 t 0 9.062.—01L CLoTH.—J. Hutchison, Newark, N.J.
9,063 to 9,066.—O1L CroTH.—H. Kagy, Pbiladelphia, Pa.
9,067.—0IL CLOTH.—G. A. Lewls, Philadelphia, Pa.
9,068.—TRIMMING.—C. Lindenthal, New York city.
9,069 to 9,078. —CARPETS.—L. G. Malkin, New York city.
9,079 to 9,089.—CARPETS.—E. J. Ney, Dracut, Mass.
9,090 to 9,693. —CARPETS.—H. Nordman, New York city.
9,094, 9,095.—CARPBTS.—W. H. Smith, Enfield, Conn.
9,096 to 9,100.—CaRPETS.—J. H. Smith, Enfield, Conn.
9,101, 9,102.—CARPET8.—W. H. Smith, Enfield, Conn.
9,103.—CaARPrTS.—J. H. Smith, Enfleld, Conn.
9,104.—CARPETS.—F. C. Swann, Lowell, Mass.
9,105 t0 9,107.—LOCKET.—G. W. Gill, Philadelphia, Pa.
9,108.—BapGE.—H. Guenther, Philadelphia, Pa.
9,109.—INESTAND Basg, ETC.—J Kintz et al., West Meri-
den, Conn.

8CHEDULE OF PATENT FEES,
®n each Cavest....
®neach Trade mark .
on filing each application for a Patent (17 years)....
®n {ssuing each original Patent
On appeal to Examiners-{n-Chief..
®nappeal to Commissioner of Pateats.
On application for Reissue..
On filinga Disclaimer
®n an application for Design (3% years) ..
®n application for Design (7 years)...
®n application for Design (14 years)..

Advertisements,

Back Page === === $£1,00 a line.
Inside Page 75 cents a lane,
Engravings may head advertisements at the same rate
perline, by measurement, as theletter press. Adver
tisements must be received at publication office as

carly as Friday morning to appear innextissue.

EMENT DRAIN PIPE MACHINERY—To run

) by Power. Thisis the time to begin.
J. W. STOCKWELL & C. Portland, Me.

© 1876 SCIENTIFIC AMERICAN, INC.

FOR ALL PLUILFUSEN.
v&T Cheap, wimple, durable, nud efoetive, _art
LIGER UUJJ MUFGOCER, nE earl BL, MUY,

CAR WORKS FOR SALE,
PETERSBURG, VA,

The Petersburz (‘ar Works. tully equlpped with new
Machinery of latest style, with a capacity for maldng 4
Cars per day, and operated by the Company's water
power, will bé sold at public Aucrior, on the premi:es,
on the 29th of March, 1876, at noon. ¥ L1l particuiars can
be had by addresslng at Pewrsb argh, Va.

T. L. H., YOUNG, President,
WINFREE & MEACHAM, Auctioneers

6 CORLISS ENGINE & BOILER , 81370
mxnsxss Belden Planer...................... ...

No. 2 Root Blower, Steel Shafts.. 22)5
320
13x4 Pratt & Whitney Lathe. RS
Also Shapers and other tools.
E. P. BULLARD, No. 48 Beelcmﬂn 'vt New York.

A Gift Worthy of a Rothschild

ONE CENT.

A couny of Brown's Illustrated Shaksperfan Almanac, to-
gether with a copy of his {llustrated paper, the GROWING
WoriD. which {s devoted to natural history, will be sent
toapy one frece who will send us their address on a onc
cent postai card. Address P. BROWN

21 brnnd St. , Jersey Clcy. N. T

~ (RN WW)
Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes, Eninea, S5lide Rests, &c. Cataloguesfree.
GUOPNOW & WI{HTMAN, zs(,ornmn. Boston, Mass.

FOoOoT LATHES , rekmen.
Send fer Circulars to SHEPARD,
@ W, th bc Cincinnat, 0,

'BLAEKE'S PATENT
f,‘ Stone and Ore Breaker

Crusgbessllbardand brittle auhsrances to
any reqnirved aize. Also, any
AeBTONE for Boaoe and for © NNOCRETE,
Address BLAKY
N

i

Blind Stile Mort{sing and Bormg Mach ines will mortise
two Biind Sriles at once for Fixed Slats, in all kicds of
wood, regardless of knots, making 50 per minute,leav-
mgthem clear of chips, and will bore for rolling slats,
150 per minute. M. BUCK, Lebunon, N.H

Fuug‘-tutt’ uf
"

OLFHRAM OR SCHERLITE,
Irom or Tungatare of Lane, 8 regalars
Brate quandity per annam, ulw it
fur shipment. " Addeews FHILIE B,
145 ann!»\n) New Yoik.

qulred.
LGk

'\\I PIEP P.‘\lﬂ-‘{l WwlT ]1 1‘ I]!‘-I' LA
to renalr or firelsh any Irun Machlner
I ROBLARTE, 411 Bleeeker 5,

F. & JOHIN BARNEE-
Manufacturers of Barnes' Patent

OOT-POWER MACHINERY. SCROLL-
SAWS, LATHES, ETC.

F The only foot-power machinery without

crank or dead centers. $1.500 to $2,000 per
R vear made using these machines. ' Send for
j Ulustrated Catalogue.

Rocktm-d, Wmnebazo Lo., lll.

MACHINIST, WITH &),“O, CAPABLE OF

managing men and manufacturing specialties, can
secure a profitable interest {n an old established house
now doing alarge trade. Address MANUFACTURER,
care of Amerlcan Engineer, Baltimore.

- §5.00 TO §10.00 A DAY
made at home, by male or fe.
Igenm sellmg the IN-
; KINDLERS, for

5 Kindling Wood orCoal Fires without shav-
38 1ngs or paper. Twenty fires made at tho
costofonecent. Nothing so goodfor ex-
ter.ainating worms or caterpillars from
fruit trees. Forty diplomas awarded by
; gk State and Counties. Sole control of a town
; (M or county to one agent. "hmnlei mailed
r¥ll for 50 cents. Address R. P, SMITH, Cor.
Lo Elm and Pearl btreets, New Albzny. tnd.

SCIENCE RECOR

¥F'or 1876.

This work is Just fresh from the press, and all
the orders which had accumulated have been
filled; and the publishers are now ready to receive
new ones.

The ScIENCE RECORD for this year—the fifth of
its publication—contains €00 octavo pagesard a
great number of engravings, illustrating new dis-

coveries, novel in ventiong, etc.

Tae Volume for 1876 embracesthe most Interesticg
Facts and Discoveries in the various Artsand Sciences
that have trapspired during theppreceding year.exh h -
ting in one view the General Progress of the Wor d
In the follow{ng Departments:

CHEMISTRY AND METALLURGY,
MECHANICS AND ENGINEERING,
ELECTRICITY, LIGHT, HEAT, SOUND,
TECHNOLOGY, THE USEFUL ARTS,

BOTANY AND' 'HORTICULTURE,

A®RICULTURE

RURAL AND HOUSEHOLD ECONOMY,

MATERIA MEKDICA, THERAPEUTICS, HYGIEN},
NATURAL HISTORY AND ZO®LOGY.
METEOROLOGY, TERRESTRIAL PHYSICS,
GEOGRAPH

GEOLOGY YN D MINERALOGY,

ASTRON!

BI®GRAPHY 'AND NECROLOGY.

Every person whodesires tobewell {nformed concern-
ingthe Progress of the Arts and Sciences should have a
copy of SOIENCE RECORD for 1876. It will be a most In-
teresting and Valuable Book, and rhould have a place in
everv Household and Library

Handsomely Bound Liberal discount to the trade.
Price $2.50. Sent, post-paid, on receipt ot price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
five volum~s, 1872, 1873, 1874, 1875, and 1876. The five
volumes comprise a library of information which
every student or man of ecience should preserve.

MUNN & CO., PUBLISHERS,

31 Park Row,
New York city

5 W {]1 BMRN
L WLre,
New ‘fr}[k
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