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The Charae ror Insertion under this head 18 81 a Line.

Protect your Buildings with Patent Liquid
Slate Roof Paint. Fire Proofand Elastic and very Cheap.
Send for Circular of Prices and Certificates. New York
City Oil Co., 116 Maiden Lane, New York, Sole Agents.

“On Trial” at “ Half Price.”—Only 25 cts.
The * Sclence of Health” is offered to new subscribers
¢ On Trial” for three months for 25 cents. Now is the
time to try it ; or, three months free to new subscribers
who send at once for 1874.—$2.00 a year; %0 cents a num-
ber. Agents wanted. Address S. R. Wells, Publisher,
389 Broadway, New York.

Notice of Removal--The American Photo
Rellef Printing Co. (Woodbury Process) have removed
to No. 624 North 24th Street, Philadelphia, to which No.
please address all orders, &c. I. Carbutt, Manager.

For Sale—Second hand Planer, nearly new.
Planes 4 ft.x2 ft.x19 inches. Enquireat D. Frisble & Co.,
NewHaven, Conn.

Telegraph & Electrical Inst’s—Cheap inst’s
for learners—Models and light Mach’y. G.W. Stockly,
Sec., Cleveland, Ohio:

Something for Inventors. See Ad. page 301.
Just Published—“ Workshop Receipts” for

Manufacturers, Mechanics, and Scientific Amateurs.
$2, mail free. E. & F. N. Spon, 446 Broome Street, N. Y.

Expert Testimony—Particular attention paid
to Chemical Patents. S. P, Sharples, Analytical and Con-
sulting Chemist,114 State St., Boston, M8ss.

Valuable Patent for Sale— The Automatic
Measuring Faucet ' measures all kinds of liquids with
perfect accuracy. For particulars, address L. B. Bab-
cock, Ithaca, N. Y.

Incrustation in Steam Boilers—Its Preven-
tion and Removszl, without injury to the iron. For in-
formation,address C.M.Sears & Co., 430 Walnut St.,Phila.

Wanted—A small useful article that I can
travel by rail & sz1l. Address J.C.Miller, Flackville,N.Y.

Makers of Johnson’s Carpet Stretcher and
Tack Driver will please send their address to H. J.
Reynolds, Syracuse, N.Y.

Steam Boilerand Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
¢ent. Chalmers Spence Company, foot East 9th St., N. Y.

Lane’s Monitor Turbine Water Wheel at
the Falr of the American Institute. See advert’s, p. 284.

See tha Barnes Foot and Steam Power Scroll
Saw, at Fairs American Institute, New York, and Chi-
cago Industrial Exposition.

For Sale, cheap—A vertical resawing ma-
chine, in good order, Roft'and Huntington’s make, price
$300. Enquireat 18 Cortland St., in trunk store, N.Y,

Woodburytype—or Photographs-in perma-
nent ink, on paper and glass. Specimens on exhibition
at the Fair of the American Institute. Used largely by
Machinists and Manufacturers. Send for Price list to
Am. Photo-Rellef P’tg Co., 624 North 24th Street, Phil-
adelphia, Pa. J. Carbutt, Manager.

One of Root’s No. 4 Rotary Blowers for Sale.
Used two years. J.H. Sternbergh, Reading, Pa.

Engines, Boilers, &c., bought, sold and ex-
changed. All kinds constantly on hand. Send for cir-
cular. E. E. Roberts 52 Broadway, New York.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhoistingand conveyingmaterialby tron cable
‘W.D.Andrews & Bro. 414 Waterst.N. Y.

The New Remeddyretains the Rupture in ease
and comfort,night and day,tiil cured. Sold cheap. Fitted
withoutcharge, by the Elastic Truss Co., 683 Broadway.

Sewing Machine Needle Machinery—Groov-
ers, Reducers. Wire Cutters, Eye Punches, &c. Hendey
Brothers, Wolcottville, Conn.

English Roof Paint, all mixed in oil ready
for use, 50c. a gallon,116 Maiden Lane, New York.

Patent Petroleum Linseed Oil works in all
paints as Boiled Linseed Oil. Price only 50cts.a gallon,
116 Maiden Lane, New York.

Patent Chemical Metallic Paint—A1ll shades
ground in oil,and all mixed ready for use. Putupin
cans, barrels, and half barrels. Price, 50c., $1, and $1.50
per gal. Send for card of colors. New York City Ofl
Company, Sole Agents, 116 Maiden Lane, New York.

Belting—Best Philadelphia Oak Tanned.
C.W. Arny, 301 and 303 Cherry Street, Fhiladelphia, Pa.

Mercurial Steam Blast & Hydraulic Gauges
ofall pressures,very accurate. T.Shaw,913 Ridgeav.,Phil.

For patent Electric Watch-clocks, address
Jerome Redding & Co. 30 Hanover Street,Boston,Mass.

Minin%l, Wrecking, Pumping, Drainage, or
[rrigating Machinery, forsale or rent. See advertisement,
Andrew's Patent, inside page.

Buy Belting and Mechanical Supplies of
Gear, Boston, Mass.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co.,Hartford, Conn.

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

All Fruit-can Tools,Ferracute,Bridgeton,N.J.

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

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
arger sizes have a range of over two miles. These arms
are indispensable in modern warfare.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Orills, Price List free. Goodnow & Wightman, 23 Corn-
till. Boston, Mass.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron Mills, Pittsburgh,Pa.,
for lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ond hancl. E. Lyon,470 Grand Street. New York.

Damper Regulators and Gage Cocks—For
the best, address Murrill & Kelzer, Baltimore, Md.

Steam Fire Engines,R.J.Gould,Newark,N.J.
Buy Gear’s Improved Variety Moulding Ma-

chine, Bbston, Mass.

Peck’s Patent Drop Press. - For circulars,
address Milo, Peck & Co.. New Haven. Conn.

At American Institute and Chicago Exposi-
tion—Boult’s Unrivaled Paneling, Variety Molding and
Dovetalling Machine. Manufactured by Battle Creek
Machinery Company, Battle Creek, Mich.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warranfed to do double the work
before the belt will slip. See Sci. Am. June 21ist, 1873,
Page 389. Circulars free. J.W.Sutton,95 Liberty St.,N.Y.

Wesellall Chemicals, Metallic, Oxides, and
imported Drugs; also, * Nickel Salts’” and Anodes for
Plating, with full printed directions on Nickel, in pam-
phlet form, which we mall, on receipt of fifty cents, free.
A Treatise on “ Soluble Glass *’ we mafl for $1 also. Or-
ders will receive prompt attention by addressing L. & J.
W. Feuchtwanger, 55 Cedar Street, New York.

of glass. It mustbe ifty years old, and the colors are
gettingloosefrom the glass. How can I fasten them t
the glassagain?

J. A. asks: How can I make artificial meer-
schaum,ivory, buckhorn, and coral ?

W. B. C. asks: What is the best method of

hardening soft soap, and molding it into cakes ?

J. N. C. asks: Is it practicable to have a
kind of afender attached above the cowcatcher of a lo-
comotive to prevent injuring cattle thrown off the
track?

J. N. Q says: Not long since I saw ina
scientific paper the following process for taking leaf
phctographs: “Put ten cents worth of the bichromate
of potash In a two ounce vial of sott water. After as
much of this substance as possible has dissolved, pour
some of the solution into a shallow dish and place in it
a plece of white letter paper. When thoroughly satu-
rated, take it out and carry it into a dark room, and fan
it aboutuntilnearly dry, when it will be of a bright yel-
low color. Next, place upon it the leaf to be photo-
graphed, and under it put a piece of black cloth, and
below thisseveral pleces of newspaper. Placeall these
between two pieces of window glass of equal size, and
fasten together with spring clothes pins. Expose this
now to the sun,sc that the rays will fall perpendicularly
upon the leaf. The paper will soon turn brown; and, in
from half an hour to several hours, there will be a per-
fect print. Next, wash the paper in clear water, which
renew every few moments until the paper is nearly or
perfectly white.”” This photograph will resemble a dead
leaf. I want to get a picture that is green. Is there any
solution, as cheap and simple as the above, by which a
green picture can be obtained? Or is there any way of
converting the picture obtained as above into a green
color by pouringsome solution over it, or otherwise ?
Can we obtain, similarly,a red leaf ?

y)=| k)5,

H. B. C. will find the process of nickel plat-
ing described on p. 266, vol. 29.—J. 8. will find a recipe
for lemon sirup on p.266,vol 29. You can makecopying
ink by dissolvisg sugar in common ink.—J. C. N. will
find rules for calculating the dimensions of fily wheels
on p.288.vol. 28.—J. B. W. can waterproof canvas by
the process described on p. 122, vol. 27.—J. can temper
gun and other springs by following the directions on p.
314, vol.28.—C. E. C. will find directions for French pol-
ishing on p.266, vol. 29.—C. F. P. will find a recipe for a
blackbosard composition cn p. 299, vol.28.

S. says: Itis asserted and believed by many
people that, if a man be stretched at full length, say
upon stools, and six persons gather about him (op-
posite, two and two) and place the forefinger of each
hand under him, he can be raised with ease into the
alr by the joint strength of the six,exerted in this man-
ner, provided that all seven of them inhale and retain
alr to the full capacity of their lungs. All stress islaid
upon the inhalation. Is there any virtue inthis? Fora
body to take in any amount of the fluid in which it is
bathed does not Incresse its buoyancy ; nor does a full
andretained breath assist vital power so well as sus.
tained and regular breathing. The only way in which I
can Imagine its assisting 18 by its giving the upper part
of the body greater rigidity through the increased arch
of the chest. Thi3 would make thedistributionof power
uniformover the body of the lifted, and give a better
brace to the lifters. There 18 no trouble about averag-
ing a lift of thirteen pounds to each finger, but it is
the mysterious and all potent full breath which excites
my curiosity. The bellevers in this, I have no doubt,
experience an additional buoyancy equivalent to the
weight of a volume of air equal to their cranial capacity.
Answer: We have often made the experiment you speak
of; and our idea s that the effect of the inhalation by
the lifted is to give rigidity to his body. As for the
lifters, the inhalation probably strengthens the muscles:
how, 1t might be difficult to explain.

R. says: Is the method of drawing an el-
lipse, described on page 84 of the pamphlet published
by you and called ¢ The United States Patent Law, etc.,”
a correct one? If so, please explain the principle by
whichthe fig'ice I8 thus drawn. It seems to me that the
method I8 incorrect, and that no part of the curve of a
circle can coincide for any appreciable distance with the
peculiar curve of an ellipse. 1have proved, satisfactori-
ly to myself, that the figure is not an ellipse. My plan
{s to compare the area of an ellipseofgivenaxes, drawn
with regard to its foci (the method of drawing gener
erallygiven in scientific works) and to compare this
srea with the area of a figure, having the same axes,
called an ellipse by you, but composed of the arcs of
four circles whose eenters are the four angles of the
enclosed square. The difference is so large that it must
be the difference in shape between the two areas. An-
swer: Your statement is correct. The method given in
our pamphlet for laying down an ellipse 18 approximate
In its results. We present herewith another method,
strictly accurate and quite as convenient. Mark on a
ruler, or strip of paper, a b, a distance, ¢ d, equal to the
semi-conjugate axis,or half the short diameter, and a
distance,c ¢, equal to the semi-transverse axis, or half
the long'diameter. Then,iniwhateverposition the strip,

@ b, is placed, if the pointd 1s on the transverse axis
and the point eis on the conjugate axis, the point ¢ will
be on the curve. Hence, any desired number of points
can readily be obtained. Itiseasy to make an instru-
ment which shall fulfil these conditlops ; and by placing
apencilat ¢, a continuous curve can be described. Most
of ourreadersknow that if a string,the length of the
transverse axis, has its ends secured to the focli of the
ellipse, the curve can be traced by a pencil held in the

bight of the string. To find the foci, F G, of an ellipse
when the axes, A B andC D, are given : from C or D as
acenter,witharadiusequalto A B divided by 2, des-
cribe the arc of a circle. The polnts, F G, in which it
cuts a b, will be the foci.

D. A. B—Extract of hemlock bark is in
common use for tanning purposes.

H. A.J.—Minozrs can obtain patents. Read
our ¥ dvertisement about patents.

E. T. C. says: Isaw, a fewdays ago, in the
LoulsvilleExposition, a number of modelsfrom the Pat-
ent Office. They were scattered over a couple of tables,
and seemed to receive no care and very little attention.
Ishouldlike to know how they came to be there, and
why there seemed to be no carc taken to preventtheir
being destroyed or carried away. Answer: Probably
they were old models of rejected cases, which were sold
some time ago at auction by the Patent Office.

F. E. 8. says: A fellow workman claims
that wood cannot be set on fire by coming in contact
with a steam pipe. I claim thatitean. Who is right?
Anpswer: The heat of ordinary steam pipes 18 not suf-
ficlent to set wood on fire. But some kinds of wood,
enclosedin a certaln way and subjected for a sufficient
length of time to the heat of steam pipes, willaftera
long while become charred. Ttis known that charcoal
made from certain kinds of wood, and warmed to a cer-
taln temperature within a suitable enclosure, will ab-
sorb oxygen 8o rapidly from the atmosphere as to in-
flame spontaneously. This is one way in which steam
pipes may indirectly be the cause of fire. Again,some
kinds of wood, if long subjected to moderate heat,
treated with oil, and suitably enclosed, will inflame
spontanecusly. Thus the interior of a wooden jacket
of an engine cylinder,so situated thatinoilingthe valves
small quantities of oil became incorporated witk: the
wood, has been known to take fire. But such examples
arerare. The practiceis tosetsteam pipes an inch or
twoapartfromthe wood, not because they will directly
burn the wood, but to prevent the accumulation, near
the pipes, of materialsand conditions whichfavorwhat
i{stermed spontaneous combustion.

G. M. A. says: In your answer to C. M. B,,
page 845, volume XXVIII, as to thickness of the barrel
of a rifle, you say that the thickness of the barrel at the
breech should be twice the diameter of the bore. 1.
What isthe thickness of a barrel? Isit the thickness of
the metal as BC, Fig. 2, oris itDA X BC? 2. Whatisde-
carbonized steel? How does it differ from the best
wroughtiron? Why isnot caststeelasgood? 3. What
isthediameterof the bore? Is it the diameter inside
the grooves, or 18 it the line K L, Fig. 2? 4. How are the
sights of a rifie arranged? Are they parallel to the
bore? 5.1In Fig.1,letF be the barrelof a rifle, E D the
path of a ball, C S a target, and P, G. the sights parallel
to the bore. Now if C was aimed at,Ishould think that
the ball wouldstrike at S. Isit not always necessary,
therefore, to have one of the sights movable, for in-
stance P? And wouldit not be necessary to have it as
high as B for the distance V S, and as high as A for the
distance VD? 6. If a man standing on a level plain
holds a gun of any kind perfectly horizontal, does not
the ball, if unobstructed, reach the ground as soon after
leaving the gun as if it had been dropped from the muz-
zle? Must not the ball reach the mark so soon after
leaving the gun that it has not time to fall any appreci-
able distance? 7. Do the grooves in a rifie tend to make

the ball go swifter, as 1t ouers More resistance w tue
powder,and 8o the powder has time to exert its full
forceon the ball? 8. Willa good rifie, if held immova-
blyin a vise or other support, send a ball into exactly the
same place every time, at 100 yards? Answers: 1. BC
is the thickness. 2. You probably refer to what is com-
monly known as blistered steel. Itisstronger and less
malleable than wrought iron, and is capable of being
tempered. Cast steel Is the most perfect kind of steel.
8. We think that tke generally received definition of
the bore of arifie is AB plus the depth of the groove ; we
would be glad to hear from sportsmen on this matter.
4and 5. Itis impossible to give definite rules for ar-
ranging the sights of a rifie, as 80 much depends on the
welight of the charge of powder, and the weight of the
ball. Hence one of the sights i{s made movable, and the
experience of the marksman teaches him how to adjust
it. 6. Yes. The amount the ball falls is allowed for by
the adjustment of the sights. 7. Wethinkthat the prin-
cipal object of the grooves i{s to impart a rotary motion
to the ball. 8, Yes, ifall the conditions are the same,
ateachtrial. [n practice,itis generally impossible to
avold slight differences in the weights of charges,and it
isalsofarfrom au easymattertohold arifieimmovably
in a vise.

E.D. W. asks: 1. How can I prevent the
oiled silk lining of a dressing case fromsticking togeth-
er in the hot weather? 2. If a magnet that will lift two
pounds be suspended from one that will 1ift a quarter
of a pound, do both gain in strength,and does the small-
er one gain as much as it would if a plece of iron were
suspended from it? Answers: 1. We do not belleve
you can remedy the troubleinany way, except by placing
a plece of tissue paper over the oiled silk, before rolling
up the case. 2. The mwagnets do not gain in strength
under such circumstances.

R. H. asks: What materials are used in
grinding lenses for optical instruments? Ican makea
very good lens, but have some difficulty in getting the
excellent polish necessary. Answer: First, use quartz
sand, with the lead grinder,then coarse emery. Second,
washed or elutriatedemeriesof increasingfineness, with
the iron grinder. Third, rouge, with the pitch polisher.
Rouge is obtained by calcining copperas in a covered
crucible.

C. W. G. says: I have a steam boiler about
3feet In dlameter and 7 feet high, of which 5 feetis the
length of the flues. My engine has a cylli der 4} x 12
inches. What power oughtItoobtainfromit? Answer:
It would be impossible to answer this question without
recelving more data. In any case, only an approximate
estimate could be made, without an actual trial.

D. B. K. sends a paragraph about the per-
formance of the new Corliss pumping engine now wo. k-
ing on the city water works, Providence, R. L, but fails
to give any particulars as to size orconstruction of the
machine.

E. W, G. asks: Will water which has a
highly mineral quality, indicating iron (a red deposit as
it flows along from the source), be injurious to a steam
boiler? Answer: We do not think this water will in-
jure your bofler, if you blow it out frequently.
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J. M. S—We know nothing about the con-
cern you speak of. Stockholders, we presume, are liable
for debts. Brass expands under the influence of heat
about twice as much as glass. Foreach degree of heat,
up to a certain point,a barof brass one thousand feet
longwillexpand an eighth of an inch. A barof glass,
two thousandthree hundred feet long,expands an eighth
of an Inch for each degree of heat.

C. A. C.asks: I. How can I make a solution
so that, by dipping anything into it, I can silver plate it ?
2. How can I make colored lights? 8. What is the best
material for making asmall air balloon? Answers: 1.
You can silverbrass or copper, previouslywell cleaned,
by rubbing them withthe following: chloride of silver
1 part, pearlash 8 parts,common salt 1} parts, whiting
1part ; rub with a piece of soft leather or cork, moist-
ened with water and dipped into the mixture. Then
wash in hot water containing alittlesoda, and wipe dry
2. Colored flames can be produced by the combustion of
alcohol upon certain salts in fine powder. For green,
mofisten chloride of copper with alcohol and inflame.
Forred, use nitrate of strontia. For yellow, nitrate of
soda. For violet, potash and its salts. 8, The best
material for small air balloons is thin tissue paper.

R. H. B. says: 1. I recently heard two men
discussing patent laws. One said that the inventor of a
process for making gas from petroleum could prevent
any one else froin making an improvement on the same
for ten years. 2. Can a patentee prevent the purchaser
of hisarticlefromlending it to a friend? 3. Isdynamite
afluld,andhow Is it made? Is there anyfiuid as power-
ful as nitro-glycerin? Answers: There 18 no process of
law or letters patent by which an inventor can prevent
another from continuing to improve an art or process.
2. There is no law to prevent one who has bought & pat-
entedarticle lending it to another for temporary use.
.8. Dynamite is a solid substance, made by saturating
siliceous earth with nitro-glycerin. There is no known
fluid substance with the explosive power of nitro-
glycerin.

W. A. G. asks: How can I plate iron wire
with brass without using a battery ? Answer: A method
invented in France is thus described: Clean the wire
and place it In the sulphate of copper. When it is coat-
ed withcopper,remove it, and cover it with a paste
msude of pure oxide of zinc. Then heat it to a tempera-
ture sufficient to melt the copper. Great care must be
used In this operation to avolid volatilizing the zinc.

H. B. M. asks: If I compress a cubic foot of
air 8o as to obtain a pressure of 40 1bs. per square inch,
what space will it occupy? Answer: 1f the temperature
remains constant during compression, the volume, ata
pressure of 40 1bs. per square inch, will be about 0367
ofa cubic foot. But ifno heat is lost during the com-
pression, the volume will depend on the original tem-
perature of the air. Suppose, tor instance, that the air,
betore compression, 18 at'70° Fah.; when it has a pressure
of 40 1bs. per square inch, its temperature will be about
249°,and its volume about0°491 of a cubic foot.

G. B. M. says: 1. We have a well 20 feet
deep with 10 feet of water in it. We wish to conduct
the water (from 2 to 8 barrelsa day) to a point 20 rods
distant and at the same level as the bottom of the well.
‘We have a lot of half inch lead pipe which we propose
to lay as a siphon. Should we have to use a pump or
airehamber, or both, and at what ptace should they be
applied? 2. In ourdwelling we keep, i cool weather
three coal fires for heating purpos.
esonly. Ata distance of 100 teet,
we have 4 5 horse engine and a 6
horse upright tubular boller. These
are in use on Mondays, Wednesday
and Fridays. Would it be practica-
ble to heat the house by steam
from this boiler, and if so, would it
be economical ? Wecould dispense
with the three fires in the house,
and instead of iring up the boller every other day with
cold water, we couldstart the engine any ttme without
muchdelay. Answers: 1. It would be necessary to use
a pump, and it could be used either to draw or force the
water. If an alr vessel is added, 1t should be placed be-
yond the delivery valve. 2. Properly managed,it would
probably be more economical to use steam for heating
purposes, in the case you mention.

C.D. H. asks: 1. How can I transfer sur-
plus power from an engine to one near by wbichis over-
loaded? 2. CanIrunanengine with the exhaust steam
of another engine? 3. Is there a well authenticated
case offire originating {rom steam pipes in adryhouse?
How can such danger be prevented? Answers: You
might carry a steam pipe from the large botler to the
small engine. 2. This is done in the compound engine,
but it would hardly be advisable in yourcase. 3. Insur-
ance companies are divided in opinion on this question.
‘Where ordinary precautions are observed, we do not
think there is any danger.

J. A. M. says: Irecently undertook to make
an engine of about one horse power. I got along well,
excepting in the valve in the steam chest on the cylin-
der; and I wish to get some information on the position
of the piston head and slide valve. Answer: Consult
Auchincloss on “Link and Valve Motions.”

B. F. M. says,in reply to J. D.’s assertion
about tumbling rods for separators: I have been run-
ning a 10 horse separator for nearly two seasons ; I used
abelt thefirst two months,and tumbling rods eversince ;
and I assert that I can do more threshing with the rods
than with belt. I have coupled to the engine,right to
fly wheel end of crank shaft, my tumbling shafts, con-
sisting mostly of gas pipe of 2 inches diameter and 15
feet length; but one or two are each but % inch diame-
ter, and 6 or 7 feet long, of solid wrought ircn. These
latter are Intended to spring somewhat, and also to
twist offin case of accident. The gearing at machine is
bevel, 6} to 1, and this gives us the proper motion ; 1tis
also furnished with a clutch, so that the engine can be
stopped and machine run ahead. With the above we
thresh from 300 to 500 bushels wheat, and twice that
amount of oats, perday, which {18 more than any onc of
three other machines does, though we have the lightest
engine of the four. They use belts and we use tumbling
rods. Answer: This isaninteresting statement, though
not conclusive as to the greater efficiency of tumbling
rods, in the absence of a test with dynamometer. We
shall be glad to hear from others on this matter.

‘C. H. D. says: I have an upright boiler
whichis required to carry 40 1bs. pressure. Every time
the wateris supplied, the pressure is reduced to 35 lbs.
a8 the water I8 heated but imperfectly by the exhaust
steam. I propose to lead the water to top of boller, let
it go down one of the flues, return by another and then
enter the boller as before. Will the water evaporate
from the pipes,after workinghours, when the pressure
leaves the boiler, and will the pipes receive injuryfrom
the action of the fire when steam is again being made?
Anpswer: Your plan will probably work very well, as
many heaters are In use, constructed on substantiall
the same principle.
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F.H. H. says: If I make a square vessel | axle,vehicle, T. F. Coleman........ . 143,485
with partitions castin copper (allin one plece), filling [ Bayonet socket, B. Burton..... 143,495
each alternate compartment with zinc, would it produce | Bed bottom, A. Turnbull, (r).... 5,591
an electric current? Itison the principle of the elec- [ Bed bottom, spring, Ames & Frost...... . 143,897
tric disk or soles, the only difference being that,in the | Bedsteads, etc., fastening for, J. M. Baird . 143,481

disks and soles, the pleces of copper and zinc are eon-
nected and joined with copper wire, while this one of
mine 18 one solid plece. Would the solid bodyof copper
prevent the passage of a current? Answer: Your ar-
rangement would not produce an appreciable electric
current,as something more than mere contact of metals
isrequired in a galvanicbattery. 1tistruethat in the
dry pile, so called, a current of electricity is generated
ordinarily,but not when the parts are perfectly dry,
showing that moisture, which gives rise to chemical ac
tion, 18 necessary to produce an electric current. Even
ifacurrentweregenerated in yourarrangement by the
merecontact of zinc and copper,thereareno means of
isolating and makingit available. If a current should
flow from the zinc to the copper, it would return imme-
diately by the copper connections, around to the zinc
again, and vice versa. To make an effective galvanic
battery, there must be chemical action upon one of the
metals used, and the parts of the battery must be ar-
rangedand connectedina particular way. See“galvanic
battery” in any text book onelectricity.

W.A. J. says,in reply to C. C, who asked,
onpage?350of ourcurrent volume, as to power of a hay
press: If C. C. will measure the amount of chain taken
uponhispulley at P while his follower travels ¥ or %
inch, he will readily get a ratio by which to multiply his
1,600 1bs. power, and that ratio willincrease ashislevers
become nearer parallel. A very simple rule (which I
have never seen published) for all purchasesorleverages
is: The distance which the resistance orobjectis moved
is to the distance which the peower applied moves
as theratioof thepurchaseor leverage. This rule ap-
pliesto pulleys,gears, tackles, and all descriptions of
ievers. Take,for example, a compound lever punching
machine,whereyoucannotmeasure thegeparatelevers:
The punch moves 3 Inch, while the lever where 1t is
grasped by the hand moves 30 inckes ; this gives a ratio
of 60to 1, that is, the lever moves 60 times as far as the
punch,and100 1bs. applied at that point of the handle
will exert a pressure of 6,000 1bs. (less the friction of the
machine) on the puneh. With a tackle and fall, by the
same rule, you hook your movable block to an object,
and move it 1 foot; in doing so youhave moved 20 feet
of fall,whichis20to 1. 1001bs. powerapplied gives 100
X 20 = 2,000 (less friction). Fora series of gears turned by
acrank: A weight i8 winding up by a rope and has
moved 1 foot; the crank is 1 foot long and has made 30
revolutions, A crank1footlongtravelsarounda circle
of 62 feet circumference ; this, multiplied by 30 revolu-
tions, makes 186 feet, the distance the power applied
travelstoeveryfoot of rope wound up; and 186 multi-
plied by the powerapplied in pounds would give weight
raised,less the friction. ** With these rules and exam
ples, I hope the readers of the SCIENTIFIC willbeable to
make their own calculations without troubling our
editor,so that he may be able to give ussomethingmore
valuable and interesting.”

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

J.S. H. P—The specimen is limestone conglomerate,
of no value, unless a chemicalanalysis should show the
presence of some metal.

F.J. P.—Clay ironstone, interspersed with veins of
limestone.

J.J. T.—The speclmenln the debdrigs from some disin-
tegrated sandstone rock.

R. H. McG.—No.1 isiron pyrites, used for the manu-
facture of oil of vitriol. Whetherit will pay to mine,
depends upon whether it would pay tomanutacture sul-
phuric acid in your locality. No. 2 is a mixture of sand-
stone, clay, mica and oxide of iron, of no value.

B. K. D.—The specimens are gunrtz pebbles.

COMMUNICATIONS RECEIVED,

The Editor of the SBCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects :

On Carbonic Acid in Wells. By F. A. H.

On Elliptic Pulleys. By F. H. R.

On Traction Engines on Public Roads.
H.B.P.

On Spectacular Exhibition of Diffraction.
By A.E. D.

On the Easterly Current.

On the Fireless Locomotive. By J. P.

On Boiler Explosions. By —

On the Providence Pumping Engine,
D.B. K.

On a New Reactive.

By

ByJ.E.V.

By

By J. T.

Also enquiries from the following :
H.C.B~2.G.T.—W.H. B.-~F. T. H~H.B—J. J. D.
—J.G.M.—J.O'N—A.L. H~A. A—F.8.—J. P. C—
H. M. McK.—W. H.C.~R.H.R.—J. V. R.
Correspondents In different parts of the country ask:

-Who makes the best files in the United States? Which

{s the cheapesat ice making machine? Where can devil

fish be bought by the dozen? Makers of the abovearti- ¢

cles will probably promote their interests by adver-
tising, inreply, in the SCIENTIFIC AMERICAN.

Correspondents whe write toask the address of certain
manufacturers,or whete specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amountsufficlentto cover the cost of publication under
the head of *“ Business and Personal ” which {s specially
devoted to such encuirtes

B |OFFICIAL,)
Index of Inventions
FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

October 7, 1873,

AND EACH BEARING THAT DATE,
{Those marked «r) are reissued patents.)

148,587
.. 148,585
veeerenringey 1435482

Ankle supporter and flller, S. S{lherschmidt......
Auger, undermining, P. Sheldon.
Awning, H. Sykes...,..

Peestenteiirraas

Bedstead, sofa, S. M. & S. A. Winn..
Bellows for furnaces, operating, H. Crumlish 143,439
Belt fastening, P. Subit....ooovvviiiiiiiiiiiiininnns 148,474
Billiard table ball holder, H. W. Collender.. . 148,500

148,553

Blinds, machine for wiring, C. McG1ll. 143,521
Bolster, pillow, etc., C. P. Cooper. 148,502
Boot jack, F. Dorsett, Sr. . 143,408

Bullet, Rein & Stock.... 143419
Burial case, J. B. COX...oovvvvnens 143,438
Buttons, fastening, Johnson & Worth. 143,512
Car coupling, A. W. Bohaker........... . 143,491

Car coupling, Merrill & Kempton.. . 143,524

Car coupling, S. A. Otis.. 143,459
Car coupling, J. B. Tracy. 143,429
Car coupling attachment, Brown et al., (r, 5,587
Car, hand, L. H. Kenyon.. 143,513

Car lamp, J. L. Howard.
Carrunning gear, railroad, J. §
Car, stock, T. J. McCarty
Car stove, Mooney et al

143,411
143,516
... 143,414

. 1485%

Carbureter, W. T. McMillen 143,523
Carbureter, I. W. Shaler .. 143,534
Carriage, child’s, H. M. Richardscn . 143421
Carriage and wagon seat, C. K. Lehman 143,515
Carving machine, B. J. Tayman, (r). 5,594

Chimnpey or flue attachment, J. E. Starnes
Chisgel, C. E. L. Jelliffe....cccoevinneennnns
Cloth, manufacture of felt, J. E. Pollard
Coach and car truss, G. F. Chalender..
Commode, J. D. Averell
Corvset, J. Waterman
Corset clasp, J. Burke......
Curtain fixture, H. H. Burritt..
Dyeing, mordant for, G. A. Hagema
Electric rallway signals, F. L. Pope.

148,540
143,418
.. 143,528
.. 143,498
.. 143,488
. 148,479
148,408
143,494
143,449
143,529

Engine,rotarysteam, S. B. Frank 143,504
Envelope, Kuhn & Atkinson, (r). 5,592
Featherrenovator, R. B. Cooper... . 143437
Fence, Wood, R. F. Ward.....ooovvviinenninnnnnnnns 143,478

Firearms, attaching magazine to, H. Metcalfe.
Fountainandaqguarium, J. Moore...
Furnace, blast, E. B. Andrews........
Furnace, cupola and other, L. Quincke..
Furnace for tempering, etc., W. M. Watson.
Furnace,hot air, O. S. Kelsey........
Furnace, tyreheating, J. G. Rogers. .
Furnaces,operatingbellows for, H. Crumlish....
Galiningmachine, J. Richards..............
Gameregister for cards, J. W. Sheppard
Gas machine, portable, B. Sloper.
Gate,automatic, E. P. Wheeler...
Gate, farm, W. S. Brown.
Grain register, G. W. Nesmith...
Hammers, die for forging, T. Daffin
Harrow,D. B. Maze.....coovvenannnes
Harvester birder attachment, J. H. Garnhart
Heater, steam, P. H. Merrill.
Heel burnishing machine, C. W. Glidden

143,415
143,456
143,487
143,463
148,548
148,458
. 148,465

143,426
.. 148,551 |

. 148, 498 |
143,521
148,406
. 143,520
143,505
148,525
143,507

Hemmer, O. L. BrowD.......cooeuuees . 148,483
Holisting apparatus, G. B. Massey.... 143,518
Hoisting apparatus, Massey & Darling 148,519
Hook, siding, P. J. Coon . 143,436

. 143473

! Punching sheet metal, M. Stephens... ..
. 143,490

Purifler, middlings, Brandon & Wiggim .
Rallroad rail joint, T. Rodes.....cvvvviiiinniananans

148,533
Railroad signal, W. Wickersham......ccoveveunnnns 143,483
Ralilroad ticket holder, J. C. Maloy. . 143,517

... 148407
... 143,405
. 143,538

Rallroad tie, P. S. Devlan.
Rallroad time signal, G. B. Cammings
Ratchet rod, adjustable, E. H. Smith

| Retn holder, E. Fahroey....... . 143,409
! Rivets, machine for heading, J. A. Well . 143,549
‘Rooﬂng, sheet metal, R. A, Smith.....cccceuvuennns 148,471

Sad iron, B.Jones...
Saw set,T. E. (}rlmes.
Scafiold pole clamp, Haering & Alles.

143,451
... 13407
. 143,448

Seale pan, J. P. Chatillon...... ..... . 143,499
Screws, making metal, N. C. Hubbell. . 143412
Separator, middlings, R. L. Downton... . 143,442
Sewing machine and water wheel, [. Hyde, (). 5,590
Sewingmachine rufler, A. Rush.......coovvvnnnnnns 149,424
Shears, A. Lapham 148,454
Shoe fastening, Fitch & Jones . 143,445
Shutter fastening, A. J. Palmberg . 148,4¢0

Shutter worker, L. Muller.......... . 143,416
Slag,iron,etc.,granulating,C. Wood... . 143,485
Slaughtering apparatus, M. Brenner...... . ... 143,401
Soap alkalles,J. W. Wylé.............. . 143,430
Spinning machine condensing tube, J. Good. 143,508
Stamp, ore, L. D.Webb . 143,480

Staves, cutting gores in, C. Ruggles.... ... 143,466
Stove,car, Mooney, Van Dorn & Winterburgh.... 143,526
Stove flues, extension for, F.Warriner . 143,457
Stove grate, G. W. Eltonhead. . 148,443
Stove grate, W. H, Stryker.... . 143,541
Stove platform, C. Brownell., voo 143,402
Streets of snow, ¢learing, R. A. Shinn..... . 148,470
Suspenders, Potter & Smith (r)...ceisrsrresarenees. 5,598

143,489
148,531 | 6,946.—Toy BANK.—T. Swann, Philadelphia, Pa.
. 148,536

Horses,grooming, J. J. Greenough, (r)... 5,589
Horses, device for attaeching, S. Sykes 143,428
Hose bridge, E. Batzel....... 143,400
Hose coupling, W. Kilburn... . 143514
Inking apparatus, F. L. Bafley.....cccvevevvnnnnnns 143,489
Knitting maehine, L. D.Sanborn.......coovvvnnnnn 143,468
Ladder, fire escape, G. Pfleeger.... . 143,462
Lamp, F. Eampfe.........c.uueet rrrieieeeeaiiies 143,452
Lamp, car,J. L. Howard .. 143411
Lantern, signal, I. W. Shaler.. . 143425
Leather skiving machine, G. Andrews. . 143,398
Leather straps, waving or embossing, D.H. Unger 148,471
Liquids, freezing, 8. S. Fitch....ooiiiiiiiiiiiiin 143,446
Lock,seal, J. E. ThomsoD.............. . 148,544
Locomotive head light, W. Westlake. . 148,550
Loom stop mechanism, Wheeler et al... . 143,552
Lubricator, W. A. Pratt................ ... 148,550
Lubricator,J. RO88...ccviiiiiinianans ... 143,422
Matter, treating refuse, C.Whittier. ... 143,482
Medical compound, J. P. Barnett... ... 143,399
Medical compound, F. Stiitzel....... teeeeriiiiaaas 143,42¢
Metal for casting plows, G. K. Smith............... 148,539
Mill, fanning, E. M. Gilbert . 143,506
Musical instruments, pedal for, H. Haas.......... 143,509
Nail extractor, G. J. Capewell......covieiniannnanns 143,496
Ore, etc., separating, H. Bradford. oo 143,492
Oven, baker’s, D. McKenzle..... ... 148522
Paper pulp, fiberous, A. Ungerer.... . 143,546
Pavement, concrete, G. Bassett, (r). 5,586
Pleture frame, F. Reifschneider.. . 143,464
Picture holder, stereoscopic, Samson & Smith.... 143.467
Pitman, J. BWaD...ovvieeiiiireeiins vireeriineennnnes 143.4%
Planter, corn, E. E. Henegan........cccoevviiiiinns 148,450
Plow carriage, H. M. Bullftt........ooov veveeennnn 143,434
Press, book-holding, L. Heitkamp 143,410
Privies, sinks, etc., cleaning, R. R. Retowsky..... 143429
Pulley block, A. 8. Dickinson......coovviiiiiinnnns 143,441
. Punching and shearing, S. R. Houser. . 148,510

g,mmmm
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Tables, slide for extension, Zen etal.. 143,554

Teeth, artificial, W. C. Tracy...«.cccevun . 143,476
Teeth, retaining filling in, E. Osmond....... geeoee 143,418
Tenoning machine, Richards & Berry............. 143,532

Tobacco, etc., packing, J. H. Trowbridge
Tollet rack, Cooke & Kenfleld..
Toy for making bubbles, S. B. Bliss.
Toy gun, R. Y. Murphy..

.. 143,545
.. 143,501

fortheextensionof the following LettersPatent. Hear-
ingsupon the respective applications are appointed for
the dayshereinafter mentioned:

21,065.—COFFEE MILL.—J. & E.Parker.—Jan. 21.
21,262.—FARE Box —J. B.Slawson. Dec.31.

EXTENSIONS GRANTED.
25,726.—BLIND WIRING MACHINE.—B. C. Davis.
25,783.—DoUBLE FRrIicTION COoUPLING,—J. Hendy.
25,141.—EMERY WITH CaouTCHOUC.—T.J.Mayall.
25,767.—CUTTING AND PANNING CAKES.—J. H. Shrote.

DESIGNS PATENTED.
6,900 to 6,908.—CARPETS.—R. R. Campbell, Lowell, Mass.
65909 to 6,931.—CARPETS.—O. Helnigke, New Yorkeity.
6,832 —CARPETS.—H.Horan, EastOrange, N. J.
6,938.—LATHEDOG.—B. 1.. Lathrop, New Haven, Conn.
6,934.—CARPETS.—L. G. Malkin, New York city.
6,935.—MACHINE FRAME.—J. H. Marston, Boston,Mass.
6,936 & 6,937.—CARPETS.—D. McNalir, Lowell, Mass.
6,938t0 6,941.—CARPETS—E. J.Ney,NewYorkecity.
6,942t0 6,945—CARPETS.—J. H.Smith,Enfield, Conn.

; 6,947.—BuTTONS.—J. E. Wheeler, Westport, Conn*

' 6.948.—LaMP FooT—T.B. Atterbury et aZ,Pittsburgh,Pa.

6,949 —BuTT HINGE.—M. Bradley, Sprlngﬂeld Mass.

6,950—CARPET—H. F. Goeze, Boston, Mass.

6,951.—01L CLoTHS, ETc—C T. Meyer et al, Bergen, N.J.

6,952 —HAaTs—J.8S. Fayerweather, Bridgefield, Conn.

6,953.—SwWoRD HILT, ETC.—V. Price, New York city.

6,954.—PRINTING TYPE.—E.C. Ruthven, Philadelphia,Pa.

6,855.—ADVERTISING FRAME.—C. H. Shackford etal, Sy-
racuse, N.Y.

TRADE MARES REGISTERED.
1,481.—GIN.—J. W. Culbert, New York city.
1,482.—IRON AND STEEL.—Leng & Ogden, New Yorkecity.
1,483 t01.486.—L1QEuoR8.—M.M.Smith,Chicago, Ill.
1,487.—Soap.—W. L. Troxell, Brooklyn, N. Y.

SCHEDULE OF PATENT FEES:

On each Caveat ..$10
On each Trade-MarK....o.ocveuvuene .. 825
On filing each application fora Patent (17 years).. 315
On issuingeach original Patent... ....820

On appeal to Examiners-in-Chief.
On appeal to Commissicner of Patents..
On application for Reissue............ [ETTTTYON
Onapplication for Extension of Patent
On granting the Extension..
On filing a Disclaimer.......
On an application for Design (3 years)....
On an application for Design (7 years)...
On an application for Desien (14 years).

adypriissment s,

RATES OF ADVERTISING.

Back Page = = = = « =« = $1.00a line.
Inside Page = = 75 cents a line.
Engravingsmay head advertisemenis atthe samerate per
line, by measurement, as the letter-press.
The valuedf the SCIENTIFIC AMERICAN a8 an advertising
dium ¢ t be over-estimated. Ltscirculation 48 ten
times greater than that of any similar journal now pub-
lished. Ft goesinto all the Statesand Territories, andis
readin all the principal lidbraries and reading-rooms or
the world. Weinvite the attention of those who wish to
make their business known to the annexed rates. A busi-
ness man wants something more than to see his adver-
tisement in a printed newspaper. Hewants circulation.
A itis worth 2% cents per line to advertisein a doper of
three thousand circulation, it i3 worth $3.95 per line to
rtise in one of fortu-five thousand.

CHRISTMAS BELLS sent FREE

stamp. An Illugirated Journal of Amuse-
ments, Novelties and (i Its, cirlous, Rarve awd Useful.
Address ADA  CO., Fublistiers, iin-.r(m Mash.

389 Broadwam New 'York

\ INERA L&, Shells, Fosgils, Bird Skins,
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H. M. Raynor,

P L XTI V‘IY }I 25 Bond St.,NewYork

For all I}B.bm’mry and Mu,nuhcturmg purposes.

GE‘E’TS»—FO? the most Saleable Article,
ress WILLIAM D.RICH & CO., 121 Exchange
Place, P’nilaﬂelpmn Pa.

A Set of 12 Steel Lathe Dog's

2

From % to 4Inch gg g%l
Iron, trom % to 21 6.50
“ 15.00

1 Set o f Steel Clamps %12.50
¢ Iron $10.80

Inches, &c.
Send to C. W. LE COUNT, South Norwalk, Conn.,
for Circular.
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.. 143,482 ; i
. 143,457 -

- 143423 | heing made in duplicute,

Trap, )y, C. 8. Rouse.........oouu
Treadle, Tisdale, Putnam & Allen .
Tub support, wash, G. F.Shaw..... . 148,469 |
Tube, speaking,C. A. Fredericks (r). .. 5,588
: Vebiclecoupling, C. H. Cratar....... .. 143,404
. Vehicle wheel, M. B. White.ecoiiiiiiiiiiinaninnnns 148,481
Vessels, forcing ashes from, J. Palmer........... 143,461
Vessels, propulsion of, G. B. DeBoucherville...., 143,440
‘Washing machine, dish, C. H. Willlams........... 143,484
‘Watch chairs and bracelets, etc., W. C. Edge..... 143,503
Watchmaker’s lathe, J. M. Oram............. .. 143,458
‘Wheel for wheelbarrows, W. E. Jacobs. .. 143,511
‘Whip socket, F. B. MUDIOC....cvuietuierunernnanes 143417
Winding machine, cop, Chadwick and Lownds... 143,497
‘Wire, machine for pointing, F. H. Aiken.... .. 143,486
Wood, etc., apparatus for graining, C. Falk . 143,444
‘Wood paint, etc., Snow & Davis......covvviiiiennns 143,472 :
‘Wood splitting machine, D. Milliken............ J.. 143,455
APPLICATIONS FOR EXTENSIONS.
Applications havebeenduly flled,and arenow pending

OMETHING FOR INVENTORS—A praC

tical £¥atem for the Sale of Patent Rights, showin€&
Inventors how to disposeof their own Patents with cer-
1ainty, safety, and rofit. A genuine thing. All Inven-
tors need it. ' =rn stamp for explanatorv circular and
wpecloliv. 8. S, MANY & CO., 213 Hoffman Street,
EBaltimore, Md

E. ILLINGWORTH, Neville St. Foun<

e dry, Leeds England, makes a Specialty of

| his 10«inch L athes, All parts are 1nterchangeable,
patent machinery, thus en-

. 148,543 . suring Accuracy and Exceﬂence of Workmanship.

ice and Photo. wrlte dh'ect
"ATES OF SODA & POTASH, SOLU
BLE GLASS in all forms, Chloride of Calcium.

Magnesia in native form. Hydrofiuoric Acid. Nickel
Salts, Sulphate and Chloride. Metals and Metallic
Oxides. Felspar, Flint, and Fluorspar ﬂncly round.
Manganese, Black Oxidé. All rare Chemical Druge
made to order byL.& J. W. FEGCH TWANGER Chem-
,ists and Importers, 55 Cedar Street, New York

Editors of Treatises on ¢ Gems,” $5.24 per co&v, “Fer-
mented Liguors,” $3 12 per copy; * Soluble Glass,” $1
per oopy; ¢ Nickel,’”” 50c¢. pet copy. All maliled free.

JOR SALE--The right to manufacture and
5oll the Pateut Stave Grain Bankets i tae Btates of
Unlo, Peonsylvanis, and Noew York, Bad Baskets pro-
toetod Ty nUMerous patems lspuedd 1o Tlorace C..Jones
and others, . L. RREWwWSTER, Applctou, Wia.

Vs
' n HOE BRO .
.-HPRIGHT HAPING. BORING.
MOR'II'aIN(‘ AND CHAIR ROUN[}\

JUST PUBLISHED,
A Fresh Work on Mining.

SILVER AND GOLD:

An Account of the Mining and Metallurgical Industry
of the United States, with reference chiefly to_the
?rccious Metals. By R. W. RaYMOND, Ph.

Commissioner of Mimng Statistics, President of the
Am. Inst.of MiningEngineers,editor of ‘* Engineer-
ing and Mining Journal, ”Autﬁor of “Mines of the
West.” “American Mlnes and Mining,* “Mines, Mills,
and Furnaces,” etc., etc.

WITH PLATES.
1 Vol., 8vo. Bwxtra Cloth. $3 50.

The energy and thoroughness with which Mr. Ray:
mond has prosecuted his nveet?aclous. and the rare
Intelligence and intimate acquaintance with mining and
metallurgy, manifested in his writings on thesesubjects,
have been widely acknowledged, and hisreputation will
ensure an interest in this, his latest work.

*.,* To be had of Booksellers,or will be sent to anyad-
dress, post-paid, on receipt of price by the Publishers

J. B. FORD & _CO.,,
27 Park Plnce, New York,

NE oF LANE’S CELEBRATED and popular

CIRCULAR SAW MILLS will be shown in opera-

ﬂon, until Nov. 15.at the Fairof th Amerlcnn Institute,

ew York City. For circular andprlce list,address Lane
Manuf Lturiug Company, Montpelier Vermont

"FULL SET or IMPROVED CLAPBOARD
MACHINERY will be exhibitedat the Fair of the
merican Institute by the Lane Mf’g Co., Montpelter, Vt

OR SALE—A Valuable Patent for the

Prevention of Down Drafts in Chimneys. Simple
a.ud effectual. At this season of the year, they would sell
rapidly and very({lraﬁm ly. WM. H. MYERS, 631 Wal-
nut Streec Phila 1phia,Pa.

CIVIL ENGINEERING SCHOOL,
Of Union College, Schenectadv, N.Y.

Thorou (fh course of instruction and fleld practice.
Unrivaled collection of apparatus. Tuition, $30 per term.
Assistance rendered deserving students. For special
information, address Prof. C. STALEY. For informa-
tion concernlng the College courses.ClassIca] Scientific,
and Eclectic,address E. N. POTTER, Prest

LUABLE PATENT FOR SAL
WENDELL’S PATENT DOOR SI‘OP
AND FASTENER

It 1s now introduced into nearly ever Smte and will
evenzuany replace all others. This entire PATENT. with
the Macainery, if desired, will be sold low and on essy
terms, WENDELL & FRANCIS, 486 Walnut St., Phila.

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . . . . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
nspection of the Bollers, covering all loss or damage to

| Boilers, Buildings, and Mechizery,

CARIFING FROM—

STEAM BOILER EXPLOSIONS.

The business of the Company Includes all kinds of

STEAM BOILERS,

STATIONARY, MARINE, & LOCOMOTIVE.

Full information conoerniu the planof the Company’s
operations can be obtained at the
HOME OFFICE, in Hartford,
oratany Agency.

J. M. ALLEN, President C. M. BEACH, Vice Pres
J. B. PIERCE, Secremry

Conn.,

BOARD OF DIRECTORS:

. M. Alle, President.
Lucius J. Hende .President &tna Fire Ins. Co.
F. W. Chene, Ass’t Treas.Cheney Bros. Silk Mfg. Co.
John A.-Butler.. ...Pres. Conn. River Banking Co.

harles M. Beach....... ... ...l e Tearh & Co.
Daniel Phillips....vunueennruniennns of Adams Express Co.
G. M. Bartholomew Pres’t American Nationxl Baok.
R. W.H. Jarvls ........... res’t Colt’s Fire-A.rms ’sifF Co.
.......... Sup’t Hartford & N. Haven Lailread.

E. M

Hon Chas.M Pond.
T. O.Enders. .......

Leverett Bmlnard of Case, L

GEN. B. FRANKLIN. Vice Pres 't Colt’s Pat. Fire-
Arms Man’f’g Co.

AustinDunham............... Pres. Willilmantic Linen Co.

Geo.Crompton. .Cren.ptonr Loom Works, Worcester.

Earl P. Mason.....Pres’t Prov. & Wor. R, R., Providence.

‘Wm. Adamson..of Baeder, Adamson & Co. f’hlladelphla

New York Office 231?0(?6&8%1?%%‘:”

..Tres State of Connecticut.

EO
R. K. MCMURRAY. Inspector.



	scientificamerican11081873-299b_Page_1
	scientificamerican11081873-299b_Page_2

