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one of which is aptly termed the phantom lamp.
It is commonly a strong solution of phosphorus
in oiive oil, half filling a small phial having a wide
mouth for the admission of air when in use. A
better plan is tohave a piece of porous earthen-
ware (biscuit) fastened to the lower portion of the
stopper and dipping-beneath the oil; and when it
is desired to use the lamp, the stopper (cork) is re-
versed, when the whole surface will glow quite
strongly with the characteristic phantom light.

(27) C. A. J.—Send us youraddress; we will
be happy to accommodate you as to the Stavens
Institute.

(28) B. H. 8. agsks: Would it be dangerous
or unhealthy tosleep in a new bedstead painted
with Paris green and varnished over? A. If the
wood has been well varnished, we think not; but
if the bed hasnot already been painted, we would
advise you to employ some other variety of pig-
ment, that does not contain arsenic.

(29) C. H. R.—We are not familiar with the
particular gas machine you speak of. You should
state concisely what the mode of operating the
machine is, or send us iflustrations or drawings of
the same. Generally speakicg, machines of this
character, unless constructed and operated with
the greatest care, are not safe.

(80; J. McD. asks:1.What chemical change
takes place in milk when it turns sour? A.When
milk isallowed to stand for a short time it sours
and curdles, thatis, its casein changes from the
dissolved to thesolid state. Thisis brought about
by a series of interesting changes, originating in
the unceasing activity of atmospheric oxygen.
Casein is insoluble in water, but in the milk it ex-
ists com bined with soda, and this compound is sol-
uble in water. When fresh milk is exposed to the
air, its oxygen seizes upon a portion of its casein
and causes it to ferment:; this takes effect upon
the milk sugar and converts it into lactic acid,
which causes the sourness of the milk. 2. How
can it be restored and made sweet again? A.
When a sufficient quantity of lactic acid is formed,
it seizes upon.the soda, takes it away from the
casein, and forms lactate of soda. The casein
thus set free shrinks in bulk, and gathers into an
insoluble curdy mass. This precipitated casein
may be readily redissolved by the addition of a lit-
tle soda; the milk, however, although.it may still
be palatable, will byno means recover its original
flavor, owing to the partial decomposition of the
milk sugar.

(81) R. E. D. asks: 1. Will a 6 horse en-
gine do to run a clrcular saw or a good sized corn
mill? A. An engine of the size you mention will
run a circularsaw from 48 to 50 inches in diame-
ter, or your corn mill. 2. How large a sawmill
will it run,and how much lumber will it cut per
day? A. If yoursaw isrun at the regular speed,
say 9,000 feet per minute at the periphery, every
14 inch feed to every revolution will cut on an
average 1,000 feet of lumber per day; ¥4 inch feed
will cut 2,00 feet: 6 inserted teeth in the saw will
be plenty to saw this amount ofgood smoothlum-
ber.—J. E. E, of Pa.

(32) W. A. W. asks: Why, if you make
the bottom of a cistern concave, will it present a
greater resistance to the action of the water than
if it were flat? A. In some ]ocalities the water
in the ground rises to within a few feet of the sur-
face; and ia such places, when a cistern is sunk to
a good depth, the pressure from beneath on the
bottom is considerable. The sides, being built in
arched form, can withstand this outside pressure
very well, but the bottom, when fiat, has no pow-
er of resistance except what is given to it by its
weight. When the cistern is filled with water the
construction is firm enough, but when it becomes
empty, as frequently happens, the upward press-
ure cracks the bottom, and a movement com-
mences which eventually destroys the work. If,
in a dry time, the water then lies lower in the
ground, the cistern will leak and become useless.
The answer referred to said ¢ that,if the bottom
werebuiltconcave, it would presenta greater re-
sistance to the action of the water beneath.” We
know of one instance, somewhat in point here,
where it cost $1,000, spent in experiments, to pro-
tectthebottom of a vaultfrom theupward press-
ure of water coming from a saturated under
stratum.

(33)-E. A. K. says: In villages it is possi-
ble tu arrange, for water supply, a tank of boiler
iron to receive the rain water from the roofs; but
itis difficult to obviate rust, which discolors the
water. To procurean easily working and durable
faucet is also difficult. Can you help us to solve
these difficulties? A. Cast iron tanks do not rust
with the rapidity of wrought iron, and always
keep tight. If you use what are called compres-
sion faucets, you would not be subject to the other
annoyances complained of.

(34) S. F. 8. asks: Can you give me a re-
cipe for an ink that will be invisible when written,
but which can be brought out by heating? A.
Use a dilute solution of chloride of cobalt in wa-
ter.

(35) W. C. asks: 1. Whenshould timber
be cut to give best results against rotting? 1Is it
too late now (March) to cut timber here, where
there are 2 feet of snow on the ground? A. Yes:
it should be done before the sap begins to fiow. 2.
What is dry rot? In our mill the fioors are con-
stantly damp, our ceilings are (between the doors
and ceiling) dripping wet from condensed steam
that rises from the drying apparatus. One mill
built six years ago is so rotten from foundation
up that you can push your thumb into the timber.
A. The rotting in your caseis notdry rot, but de-
cay uof the wood from the constant absorption of
water from the surface, and the consequent dis-
cntegration of the fibers. Dry rot manifests it-
self in cases where the material is closely encased
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mosphere, and is most frequently found at the"

ends of timbers which have been let into a wall or
encasedinanironshoe. A prominentinstance of
the latter occurred where the tie beams of the
principal roof trusses of a church were discov-
ered, from a slightsettlement, tohave been rotted
off at the ends, where they were encased in a
very large airtight iron shoe. Theremedyin your
case would seem to be to protect the wood from
contact with the water, and at the same time to
giveit freeaccessto currents of air; thereshould
be sufficient change of air to carry off all the
moisture without depositing it upon the sur-
rounding surfaces of the room. 3. Would good
sound and dry hemlock or chestnut, buried in hy-
draulic cement concrete, be proof against decay
of any and every kind? A. No.

(36) J. A.asks: How can Ibuild afilter on
the ride of a stream of water which is subject to
sudden rises of from 2 to 8 feet, getting at such
times very muddy? A. Several attempts have
been made to filter large quantities of water from
rivers without success ; the filter beds weresoon
rendered useless by the great amount of filtered
material deposited into them. The plan that has
been adopted after the failure of the filter beds is
that of a reservoir with a central dividing wall,
One of the compartments thus formed is periodi-
cally filled, the water allowed to settle and then
drawn off clearinto the other, from which a con-
stant distribution is made. The authorities at
Poughkeepsie, N.Y., as also the Hudson River
Hospital for the Tnsane, at the same place, have
both passed throlgh this experience.

(37) W.8. C. and others.—Wherever the
waste water of a house can be conveyed away by
a drain, it should be done, instead of letting it
stand in a cesspool or suffering it to settle into
theground. Thirty-six feet of filtering material,
as you mention, ought to purify the water as far
asit can be satisfactorily done vy mechan:cal and
partially chemical means, but not wholly ; a drain
is better.

(88) J. C. asks: Does galvanizing cast iron
tend to weaken theiron? A. Wethink not.

(39) F. P. asks:1. Will a shaft or a spindle
of a machine that is run at 2,000 revolutions per
minute take more power than one run at 4,000 a
minute. A. No. 2.Isnotthe balance wheel of an
engine merely to govern ithe motion of the crank
shaft? A.Yes. 3.Willacircularsaw spricgmore
from not having any set, or will it spring more
from heating of the saw mandrel? A. From not
bhaving anyset. 4. Isit a good plan to givea saw
set enough, 8o thatit does notbind on itssides?
A.Yes 5. 1Is an engine which runsat 150, or one
which runsat 200, revolutions a minute more eco-
nomical 2 A.Quick piston speeds are the most eco-
nomical.

(40) S. F. B asks: What are the compara-
tive lasting qualities of upright tubular boilers
and those of locomotive or horizontal tubulars?
A. So far as we know, there is not a great deal of
difference, if the boilers are well built.

(41) A. W, 8. says: I have geen several
references to cutting copper and other soft metals
by means of a disk of iron running at high speed.
We have to cut up a great deal of 214 inch No. 16
gage seamless copper tubing ivto short lengths;
and usic g a fine saw, we have considerable trouble
with its runnic.g. Can we cutit in the former way 2
A. Yes. Usea disk running about 25,000 feet per
minute, of about 10 inches diameter, made of best
charcoal iron.

(42, W. F. R. asks: What is meant by the
axis of a magnet? A.Thestraightline joinicg the
poles.

(48) A. J. says: 1. I have a12 x 20 inches
engine which will run two planers, rip saw, and
scroll saw, with 20 1bs. steam; yet it takes hard fir-
ing under a boiler 42 inches x 18 feet, with two 13
inch flues. The engine runs at 125 revolutions per
minute. Would it not be better to speed the en-
gine down? A. Yes, if the engine would still be
powerful enough for this duty. 2. How should the
valve be set to use steam mosteconomically? A.
If a common slide valve, setitto cut off at three
fourths of the stroke. 3. What would be the
proper shape of the furnace? We have a good
draft. A. We cannot say, unless we know the de-
scription of your boiler.

(44) L. B. C. & S.—There is probably some-
thing wrong in the arrangement of your pipes or
valves, as the ram ought to do very well under the
given circumstances. We think the wheel you
speak of will give plenty of power. It would be
better to have a valvein the delivery pipe.

(45) F. W. B.asks: What are the objections
to the use of clockwork as a motor, to run a
churn ? A. The principal objection is thelabor re-
quired to wind the spring. There are numer-
ous light spri g motors in the market, and
by corresponding with their manufacturers you
can doubtless obtain information about details.
Tt has occurred to us that spring motors,suit-
able for household operations might be de-
viged, to be wound up by a steam engine atsome
central locality, and distributed where desired.

(46) T. H. asks: How is the water got to the
working barrel of a pump? Isitbysuction,or
atmospheric pressure? A. By atmospheric pres-
sure. See artiele on ¢ Suction,” p. 332, vol. 31.

(47) W. D. M. agks: The grist mill in this
placeisdriven bya 10 x 16 inches horizontal en-
gine. The exhaust comes out on the under side
of cylinder into a 3} inch tio pipe which runs hor-
izontally for about 8 feet, then turnsup 2% feet,
and enters the heater. They are troubled by the
tin pipe collapsing. This always has happened
when starting the engine. What is the cause? A.

The steam condenses in the pipe, so that a vacuum

n iron, brick, cement, etc., so asto be entirely ex- { js formed. Attach a vacuum valve on the upper

1luded from the preservative influences of the at-

part of the pipe near the place where it collapses,

accomplish it? A.Yes. Two or three cells of
Bunsen battery will heat a short length of No. 36
platinum wire red hot, if the resistance of the cir-
cuit is not too great.

(49) J. H. S. asks: What is the bert meth-
od of renewing a carbon plate used in an electro-
type battery? A. Soak the carbon in warm wa-
ter. If itisto beused in the porous cup of a bi-
chromate battery, you will find it slightly advac-
tageous to place it for a short time innitric acid.

Whatis the proper proportion of zinc to muri-
atic acid in making a soldering solutior? A. Add
zine until the acid is nearly exhausted.

(50) J. L. asks: 1. Must steel be tempered
before being magnetized? A. Yes. 2. At what
heat does steel lose its magnetism? A. Ata red
heat.

(51) J.H.says: 1. What is meant by the
brass rim of the lens, which the pieces of lookiog
glass are fitted into,in your description of a home-
made microscope of October 30,1875? A. Magni
fying glassesare usually mounted in a brass or
hard rubberring. We presumesuchis therimre-
ferred to. 2. Where can I procure the lenses re-
quired? A. At any optician’s. 3. Would the same
sized stand do for a microscope to magnify 1,600 to
1,500 times? A. Yes.

(52) H. 8. T.says: In regard to propellers,
I used a two-bladed, one of the ordinary kind, for
two seasons, and the vibration was very unpleas-
ant ; but for the last two summers I have used a
modification of Dr, Collis Browne’s (illustrated in
the SCIENTIFIC AMERICAN some time ago); with
that, the speed was increased about one third and
all vibration ceased, ard she glides along with all
the smoothness of a sail boat. I make my pro-
pellers with cast iron hubs, into which I screw
wrought iron arms and rivet oa sheet iron blades,
making very cheap and efficient wheels.

(53) R. W. R. says, in answer to W. H.’s
query as to the tension of a ctton rope : Midway
between the two buildings is a post holding 2 idler
pulleys, elevated 20 feet, over which the rope runs.
The sag of the rope, which is about 3 feet out of a
siraightline on each side of the idlers, keeps up
the tension when the rope stretches.

(54) H. S. T. says, in answer to many cor-
respondents: Iwill give you my cxperience with
a small boiler. I constructed a boiler for a steam
carriage; it is 15 inches in diameter and 30 inches
high. Thefirebox is 14 inches mn diameter acd 12
inches high, with 207 copper tubes !4 inch in diam-
eter and 10 inches long. Plates are only % inch
thick, of the best steel. Total weight, including
all fixtures, is 200 lbs. It made steam for 2 cylin-
ders of 3% inches bore by 10 inches stroke, and ran
the carriage (weighing 550 1bs., complete) on a
smooth road a mile in 4 minutes, with one person
and fuel and water. I have the boiler now in a
boat, 21 feet long and 5 feet wide ; it drivestwo
cylinders of 234 inches bore and 5 inches stroke.
Propeller is 22 inchesin diameter. It makes plenty
of steam, and, with good dry wood, I have the
furnace door open much of the time to keep down
the steam. I usually run at 60 lbs.,, and at that
pressure it runs the boatabout 7 miles per hour
with about a bushel of wood.

(55) L. L. L. says, in answer to E. P’s
query as to printing in gold and bronze : To print
clearly, use the finest quality of powder and size:
use as little size as possible, and distribute it well;
roll it thoroughly on the type, use only two sheets
of smooth paper on the platen (for blanket), place
five or six thicknesses of soft paper beneath the
form, pull a light and quick impression, apply the
powder carefuily, and dust off thoroughly with a
camel’s hair pencil.

(86) C. R. L. says, in reply to T. C. M.,who
states that, in a sheet copper vessel, the sulphate
of copper solution, after being allowed to stand
for a few weeks, has deposited a hard, greenish
coat, which prevents the working of the battery
of which it forms a part, and asks how it can be
removed: This is by no means unusual where
the copper saltis very impure or containsa con-
siderable excess of sulphuric, nitric, or acetic
acids. When a piece of sheet copper is placed in a
solution of sulphate of copper, already saturated
with the salt, and containing a free acid in excess,
a thick scum of copper saltssoon forms on the
surface of the copper, which,if allowed to remain
or accumulate long enough,not only very materi-
ally weakensthe current (in case the copper plate
is a negative element in a battery) but offers a
nearly perfect protection to the copper, so much
go that the addition of strong nitric acid is with-
out action, or nearly so, upon it.

(57) J. ®. V. says, in reply to W. A. F.,
who asks for a plan for straightening wire: Fix
three collars on a frame, two on the same level
and the third one above and between the others
Thislast one can be moved up and down by screws.
Thelower ones should turn freely on tbeir cen-
ters, but have no other motion. Grooves of dif-
ferent sizes are cut on the rollers, and the wire is
passed between the rollers in the groove nearest
to the exact size of the wire.

(58) L. 8. W, says, in reply to J.C. W,
wboasks how large a cube can be cutout of a ball
12 inches in diameter: The largest cube has for
one of its sides the side of a square inscribed in
one of the large circles of the ball. If x is this
unknown side,z=RY 2=6¥ 2,that is,z=8485281inch-
es. The volume of this cube is 6104026 cubic inches.

(59) J. H. agks: What cement is the best
to harden quickly and resist the action of damp-
ness the longest, without losing its firmness? A.

Portland cement.
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or use an ordinary cock, which can be opened on
starting the engine.

(48) W. A, says: Iam making some experi-
ments with a machine in which I wish to light ker-
osene in a place inaccessible with a match: is there
not some cheap magnetic machine by which Ican
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MINERALS, BTC.—Specimens have been re-
ceived from the following correspondents, and
exsmined, with the results stated :

G. G.—I5is iron pyrites—W. H. S. -It is lignite
containiog iron pyrites.—A. J.—One is quartz,and
the other is iron pyrites in limestone.—A. W, S.—
No. 1. Theshinirg particles are scales of mica.
No. 2is crystallized carbonate of lime. No.3 is
quariz. No. 4 is impure limestope. No. 5 is gneiss
rock.—C. M. D.—It consiets of carbonates of scda
and lime.—I. R.—It is a variety of brown ocher.
Itis of no particular value.—J. L. I.—They all
consist of clay and sand cemented together by a
emall amount of oxideof iron. They are not iron
ores.

J. J. W. asks: How are glass marbles of
different colors made?—J. 1. asks: How can I pre-
serve speckled or brook troutin cans, ete. ?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
mowledges, with much pleasure, the receipt of
Jriginal papers and contributions upon the follow=
‘ng subjects :

On a Raftin a Stream. By R.K.B.

On a Scroll Saw. By C. A. S.

On Barbecues. By C. S.

On lncubation. By G. N. S.

On Man in Limestone. By M.

On Small Engines. By J. S.

On Sailing Fasterthan the Wind. By J. G.

On Italy. By C. E.

Also inquiries and answers from the following:
C.B.H.—A, B.—W. K.—J. H. M.—W. 8. G., Jr.—
P.C. N.—H.B.—E.E.E.—M.B.H—E. W.N.—R.C.
—B.P.K.—L.&EW.W.—E.F. W.—J.E. W.—R.G.—~

H.J.G,—J.C. W.—B. F. M.—S8. M. G.—L.B.8S.—
T. 8. L. G—F. McD—E. M. L.—A—W. H. M.—
W.H.S,Jr—J.N.H.—J. D. G.—C.F.—E.B.R.—
R.S.,Jr.—J.M.—C. C. R.

HINTS TO CORRESPONDENTS.

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

Enquiriesrelating to patents, or to the patenta~
bility of inventions, assignments, etc., will not be
published here. All such questions, wheninitials
only are given, are thrown into tne waste basket,
as it would flll half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the following
aresent: ¢ Who makes elevators, worked by hy-
drautic power? Who sells waterproof matches?
Who sells cracker-making machinery? Who
makes chilled iron or cast steel balls, turned up to
a perfectly spherical shape ?” All such personal
inquiries are printeq, a8 will be observed,in the col-
umn of “ Busincss and Personal,” which s specially
set apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired \information can in this way be ex-
peditiously obtained.
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INDEX OF INVENTIONS

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

March 21, 1876,

AND EACH BEARING THAT DATE.
{Those marged (r) arereissued patents.]

A complete copy of any patent in the annexed list,
including both the specification and draw:ings, will be
furnished from this office for one dollar. In ordering,
pleasestatethenumber anddateof the patent desired,
andremit to Munn & Co., 37 Park Row, New York city

Alarm, burglar, P. Abrell.cccciveiiiiiiniiiecnnanns 174,997
Auger, earth, J. Campbell. . . .. 174,945
Baking powder, C. Arnois.. .o 174,890
BBall and socket jeint, A. P. Webber . 174,990
Barrel. H. C. Shefileld................ L1311
Base ball cover.M. S. Ryan....... . 115,172
Battery. galvanic, F. C. Kinemund. . 115,112
Bedstead, cot, G. L. Unverzagt.... . 115,211
Bedstead fastening, J. W. Strong.. . 174,984
Bedstead, sofa, D. Lovett.......... . 115,128
Bee hive, O. Colvin.... . 175,034
Bird cage, A. B. Hendryx...... teeserrecusens sesens 17,089
Bitbrace, Ives & Rutz ... .cccciiiiiiiiiiinnnn, 175,105
Bitbrace, F. P. Pfleghan........... . 115,151
Blind slats, tenoning, W. H. Doane...... . 175,064
Boat-detaching hook, R. & A. McMaugh . ... 175,180
BBobbin, I. Cundey o e 174,947
Boiler,sectional steam, V. D. Anderson. ... 174,931
Boller. wash, D. D. Hooper........ . . 175,10
Boller, water tube steam, W. R. Parks.. . 175,146
Bolting safe doors, C. O. Yale........ . 174,995
Bootcounters, skiving, O. Littlefleld. 13,121
Boot jack, J.Green... ...e.uus . 115,076
Bottle stopper: A. Luthy...c.cecovue. . 115,124
Bottles, reducer for siphon, E Deblieux.......... 175,049
Bridge, J. J. Reicherts . 175,165
Bridge, ilying, D. M Pfautz.. . 175.150
Broom stay, J. H. Anderson.. . 115,008
Bucket ear. F. L. Roy............ . 174,980
Burial case, Cise & Richardson... . 195,030
Burr dresser. J. D«vis .. ... . . 175,005
Button, N. C. Newell . 174,928
Button polishing machine, P. Cahill ..o 174,89
Can echield, G. W. Banker........... eee 174,984
Cap pad. 8. A Taylor........ . 114,985
Carbrake, Waitt& Garrett.. . 115,214
Carbrakeshoe.I. H Congdon. . 111,898
Car dumping, G. A Gregg... . 195,005
Car, dumping, I. B. Howe...... . 174,960
Carmat, J. W. Groat.......... . 115.079
Car srarter, J. M. Mayhew............ . 174,966
Car starter, J. Putnam....cc.coovivvnes anuee . 115,162
Car truck, one rail, A. G. Buzby.. . 115,027
Car signal. electric, D. Rousseau........ . 174,979
Cars, ventilating, E. E. Hargreaves (Ir) vees 1,000
Carriage, child’s, F. Traub.........cu0t .. 175,209
Chain link, ornamental, V. Draper.. ceee 174,949
Chair bottom, W. E Pruyne...cecovevvvvenrenss... 175,18
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Chairs, sprlng-ti]tlng, A. B. Stevens....... 115,195, 1’76 199
Chair desk attachment, C. B. Sheldon............ 175,176
Chimney, fireproof, Boltonet al. 174,939
Cburn, Brown & Colbert.. . 115,023
Cburn, J. C. Daman 175043
Churn, rotary, H. E. Smith. 15,187

Cigar case, C. F. Rumpp.... . 175,111
Clockcase, H. J. Davies (r) ... . 7,002
Cloth, measuring, Harrod & (,gden .. 175,086
Clothes sprinkler, H. Fisher.......ccccoviiinnnnas 15,063
Coal screen, W. E. Phelp8........  ..ceevvennnnns 175,155
Coffee pots, strainer for, A. M. Goldstone .. 15,072
Coflee steeper, E. Spencer.........ccovevveerisnnnnas 174,983

175,067
.. 175,094
.. 115,222
. 175,224
115,007

Cooking utensil, F.Gates..... .. .....
Cooler, milk, W. Hodgdon..

Cooler or warmer, milk, D. D. Whitaker ..
Corset, Whittier & Andrews................ .
Corsetspring,C. A. BaldWiD....coeivivrirnnennnnns

Cotton-opening machive, E. Bucgley.............. 175,04
Cultivator, 8. Walton.........ccceeeeiennnnn. . 175,216
Cultivator, wheel, O. C. Green. 115,07

Curry combs, C.A. Hotchkiss.174,907, 175,096,097, 038, 099

Curtain fixture, D. E Kempster.........c.cevvvnnss 174,910
Cylinders, forming welded, M. Biakey. . 115,015
Dam, adjustable, 8. Yhil’ips ce veie.. 115,153
Demijohn, D. H. Shourd8........ cevvenr oue ... 115,118
WPental articulator, G. G. Davidson................ 175,046
Dental maliet, electric, A. Spencer .. 175,189
Dental rubber dam, E. P. Brown .o 174,942
Directory and desk. W. Walter.. . 175,215
Door check, S. R. Billings.... . 175,013

Drawer pull, S. A, Burps. . 175,025

Drier, Lee and Geiger..... . 175,116
Drill, rock, W. H. Wright.... . 115.233
Drills, maklng twist, E. S. Taber . 175,201
Eaves trough hanger, J. F. Hess.. . 115,092

Electroplating, C. 8. Minchew...... . 115,134

Elevator bucket, S. Hughes .. . 115,102
Elevator, hay, J. C. Cramer . 115,038
Elevator, portable, V. Andry... . 115,002
Elevators, chain for, P. Anderson (r). 7,001
Enpgine frame, steam, L. D. Bartlett... ........ . 174,935
Epgine valves, E. Hill, Jr 174,956
Envelope, H. E. Browh....ccocvveiir vevvvnnnnnnnns 174940
Envelopefastener, B. F. Stephens ... 175,191
Excavating, submarine, C. Ponte. . 115,158
Fabrics, ornamental, S. Barlow.. . 174,891

Featherrenovator, L. W. Manning.... . 115,126

Feed water regulator, J. 8. Tresizeetal.......... 174,94
Felly expander, J. K. Minich. 174,970
Fence, L. Parker ........... ... 174,973
Fence, iron, T. Robinson... ... 115.168
Fence, portable, D. S. Harner... . 175,083

Filter for drugs.etc., C. E. Gates........c.cuuuen

15,066
Fire arm, revolving, T. J. Sloan........ «...c.c.u 115,180
Fireextinguisher, etc., E. M. Crandal. ... 175,039
Fire pot, J.Chartier........ccvcvvvnnnnn ... 174,897
Fishing rod reel, Winans and Whlstler ..... ... 115,227
Flowers, making stamens for, A. Giraudat.. . 115,069

. 175,070

Flowers, dipping stamens for, A. Giraudat......
Fluting machine, H. Albrecht...... . ... .. ... 194,999
Foot power, W. F. and J. Barnes.... .. ......... 115,010

Foot powers,treadlefor, H. Anthony 174,933
Furnace. M. G. Fagan ... ... 175,059
Furpace, gas,H. Coll...... ... 175,033
Furnace, gas, W. S. Gillen.. .. 175,008
Furnace, gas, W. L. McNair... ... 175,131
Gameboard, F. Homrighausen ... 174,958
Game counter, J. Whitelaw... . 174,992

Gas liquefying pump, J. Boyle......ccovvvinn vune 175,020

Gas Injecting apparatus. Van Kanneletal .. ... 175,213
Gas, illuminating, J. C. Tiffany ... 115,206
Glass melting pot, A. Harcum... ... 175,081
Glassware, pressed, I3. Bakewell, Jr . ... 115,006
Glove stretcher, C. C. Wil80D.....covuveirninannnns 175,225

115,013

Grain, transhipping, W. Goodwin......... .......
Grain drill, H. Garrett . eeee. 175,065
. 114,967

Grain drill, G. M. L. McMillen .
Grassleveler, R. Newton...... ... 175,141
Hank forjibs, etc., M. Pease.... . 174,975

. 115,058

Harness hame, Dodd and Brower .... ..

Harness trace, Slawson and Triphagen . 175,119
Harrow, M. D. LAWIencCe.....covevvener svvnnnns on 174,913
Harvester,J. J.Piggott..ccciiiiiiiiiiiiannins cune 175,157
Harvester cutter, A. D. Bager... .... ... 175,080
Harvester dropper, P. H Marquette. .. 175,128
Harvester finger catch, E. F. Herrington . ... 115,090
Harvester journal box, T. S. Brown........ ... 174,941
Harvesters, divider for, S. D. Locke. ... 174,964
Hasp, crate, J. De Lamater.... ....... . 175,052
Hat bodies, forming, Wharton etal ....... ....... 174,991
Hat ventilator, C. F. Abbott ...ccoovvviinnnnnnns 114,598
Hayloader, Wilson and Bartlett.. ceeees 175,226
Heater, feed water, J. C. Stead...........coovnnen 175,193
Hoops, shavingroand, G. B. Selden............... 115,174
Hop boxes, shadefor, H. N. Harrington. . 115,084
Horse boot, J. Fennell... . 15,062
Horse sweat pad, etc., E. R. Jones.... 15,108
Horse power,N. B. Browh.....cccvv veeveeennanens 115,021
Horse power, D. Cushing.... ..c...ceevvennnn v 174,948
Horsepower, R. Leonard........ ... 175118
Horses’ feet, toe weight for, 8. Grifin... ....... 174,906
Horse toe weight, Selbv and Spurck.... vee 174,925
Horseshoe blank, C. H. Perkins.... . 174,924
Hose coupling, A. J. Tyler. . 174,988
Hose coupling, Work and Gilmore... . 115,232
Hubs and fellies,boring, L. Williams. . 174,994
Hulling machine, G. H. Peabody... . 175,148
Ice creeper, Cone and Furniss.... ... ......ccouun 174,946
Ind, indelible, D. M. Marshall....... «covv vvnnnnnns 114,917
Iron bars, polishing, B. Lauth (r). 7,004
Iron, making, B. Lauth (1) .......coooii vinaaen 7,003
Ladder, step, S. C. Blauvelt......ccoveivviinnnsnss 15,016
Lamp, 8. S. Newton ....... . .oe 174,922
Lamp collar,G. W. Brown...... . 115,022
Lamp extinguisher, F. H. Furniss... . 174,951
Lamp extinguisher, J. C. Schreyer... . 175,113
Lamp-fillling cabinet, T. L. Harlow.. .. ... 174,953
Lamp standand match box, E. R. Beach. ... 174,936
Lap rope and foot pocket, J. Milwain............. 174,920
Lathe forturningrolls, T. 8. Poole......... ...... 175,159
Lever power, E. Fales... . . 175.061
Lock, time, C. O. Yale. ... 174,996
Locks.winding, chronometric, E. Stockwell . 175,198
Locket, Woglom and Miller . 175,230
Loom shuttle, M. S. Légaré. . 175,117
Lubricator, H. Hughes........ 174,908
Magnetic machine, J. Kidder...... vesree o ... 175,111
Match safe, W. Dawson .. 175,047
Maul, 8. M. Anthony . 174.932
Meat, preserving, A. Bertch....... . 174,938
Mechanical movement, W. McCombie....... 175,129
Medicalrubbing apparatus, G. H. Taylor . 115,202
Meter, water,J. J. Burrows.. 174,93
Mop wringer, H. D. Cooker............. . 115,041
Motive power, transmitting, Goubet ef al.. .. 175,074
Mower, E. F. Herrington ... 175,091
Mowing machine, E. A. Peck. . . 115,149
Necktle holder, M. Rubin...... Ceeeriereeaaa, ... 115,170
‘Needle threader, H. Well8...... w.cvverennnns eeee. 175,210
Nih 100K, J. A FOrBIET, .csevirrinyevaenneniinrey, 174,998

g e
Nut lock, H. Livingston

175,12

Nut lock, Millerand Davis.. . 115,138
Oil squeezer, H. Olsen... ...... . 114,971
Olls, etc., Increasing density of, W. H. Birge.... 175,014
Oils, making lamp, C. L. Morehouse... . 174,921
Ore concentrator, F. J. P. Pascoe... . 114,914

115,231
175,042
115,050
175,018

Ore from refuse, separating, O. D. Woodruff ...
Oven, baker’s, A. Crumbie..
Oven, Dutch, A. J. Dejey...
Packing for axle boxes,lubricant, J. B. Boone..

Paper barrel head, W. H. Murphy... 174,139
Paper barrel joint, W. H. Murphy.......... ..... 175,138
Paper barrel making, W. H. Murphy......... .. . 175,137
Paper, calendering, G. Duncan............  ..... 175,056
Paper pulp bag, J. P. Pultz. ... 175,163
Pavements,roughening,J. W. Starr......... .. 115,190
Pen drawer, blotter, etc., 0. S. Baldwin ...... 175,008

Pen extractor,J. A. Hard
Pen, fountain, D. Mackinnon.
Piledriver,RoehrsandKohler.......
Pipe tongs and cutter, J. S. Stewart. .
Planing machine, A. Cant....cocevvivnninnininnnnns
Planter, corn, T. Eldredge................
Planter, corn, M. Whisler....
Planter,cotton, A. T. Batcher................ .. . 115,088
Plow, double corn, W. A. Van Camp.............. 175,212
Plow, root-cutting,J. S. Swaney..... . 173,200
Plumb line holder, W. Beckwith ... 174,892
Postage and revenue stamp, J. E. Winner . 175,228
Press,cotton, O. H. Belden.......ccovv vovvnnnnns 174,937
Prees, cotton, H. B. Jones ... 175,109

. 174,952

... 114,%5
... 115,169

. 114,927
174,944
115,053
114,993

Press, hay, D. C. Green
Printing press, C. B. Cottrell (I).....eccuv.. 7,009
Printing presses, C. B. Cottrell ... . 175,037

. 175 036,
Printing surfaces, producing, J. H. Bauks .. 175,009
Pump, J. Bewsher.......coeueuee. 175,012

Pump, J. Kimes...... . 174,011
Pump, H. Van Doren... . 174,989
Pump,P. Wineman (I).......c.cvee .. 7,006
Pump, double-acting, C. P. Howard . . 174,99
Pump, force, G. W. Gilmore ..........ccovuvennn 174,904
Pump, steam, E. Hill, Jr . 174,955

174,972
. 174,957
175,114
145,019
.. 175,205
. 115,028

Pump, steam vacuum, J. R. Paddack
Pump, valve, E. Hill, Jr
Purifier, middlings, E. N. and J. Lapham.
Raft, life, N. H. Borgfeldt.......
Rallway switch, C. Thompson.
Railway, one rail, A. G. Buzby..

Rake, horse hay, Lane and Field. .. 174,912
Nam, hydraulic, W, W. Grier . 115,078
Rattan maehine, J. M. Goddard... 15,0711
Reaper expansionreel, A. W. Shaw. .. 175,175
Refrigerator,J. O. Beck... . 175,011
Refrigerator,C. B. Page 175,143
Reslnous gums, cutting, J. Davis. oo 175,044
Ring,finger, W. Eisele .. 175,051
Rings, etc.,bending, G.Litchfield, Jr. . 175,120
Road rammer, steam, S. Johnson .. 174,961
Saddletree, gig, J. Theobald........ .. .. 175,204
Sand, raising and screening, H. Schultz ... 174,981
fSash fastener, T.Karutz . 115,110
Sash holder, J. A. Adams. 174,889

175,101
. 175,000
115,950
174,894
.. 175,095
. 115,125

Saw jig, P. Hughes
Sawmill head block, H. Aleslagl.
Sawing machine, Frank and Spire..
Sawing machine, scroll, E. Brown.
Scaffold, painter’s, W. Hoehn
Scraper, rod, T. Major..

Screw-cutting machine, Burleigh and Putnam . 175,026
Scrubber,J. Deasey.... .ciieciiiieiien creeinennas 175,048
Seeder and cumvanor,I. Turman . 115,210
Separator, grain, H. H. Velie ........ccocvvvnnnenn 174,929
Sewing case, R. and L. A. Philip.. 114,976
Sewingmachine,E. Moreau (I).....coeuevivennnnnn 7,005
Sewing machine fringer, G. Frame. .. 175,064
Shears, angle iron, H. D. Slagle...... .. 174,926
Sheetmetalcup, J. Solter. . 115188
Shirt, M. PopPer....civiiiiiiieiaiirinsinacensnacenns 15,160

Shirt, W. H. H. Tracy y
Shirt, C. C. and L. Tuttle..
Shoulder brace and suspenders, H. C. Whitmarsh 175,21
Shutter worker, W. M. Lanphere........c.cccovu.. 174,963
Sign, H. J. Blowney 175,017
Skirt facings, machine for making, F. G. Burley 174,8%

Speeder and fly frame, T.MayoOr.....ccccvvevennnnn 174,918
Spinning ring traveler, N. L. Allen .. ... ........ 17,001
Squares, gage attachment for, E. Kuhns.......... 115,113
Stairrod, W. T. Mersereau  .......ccceeveveen oun 174,919
Stamps and postmarking, canceling, F. Meyers.. 175,140
Staples, making corrugated, H. A. Harvey....... 145,087
Stave machine, band saw, J. H. Hobson.... . 115,093

Steels, striping cutlery, A. H. North.... .. 115,142
Stereoscope, E. Bierstadt.... ....... . .. 174,893
Stove, cooking,J. R. Hyde......covivveienninnnnns
Stove, heating, M. C. C. Church
Stove, magazine, W. W. Baldwin (r)
Stove pipe damper, J. H. Rhamy....
Stove, ashsifting, J. R. Hyde....
Straw cutter, Slusser & Schmidt 175,182
Table, tolding, J. E. Arnold.......ccceuveniinnnn 115,005
Table, ironing, J. R. .Jackson .. .. 115,106
Table leaf, support, E. J. Wolfrom..... . 115,229
Table slide, extension, R. H. Arnold 115,004
Tag fastener, C. C. Stevens....... ..... 175,192
'lelegraph apparatus, electric, W. & J. M. Smith 175,183
Templeteeth, assorting, Dutcher & Church...... 174,902
Thill coupling, W. W. Anderson............ .. 174,930
Thill coupling, S. Harrison..... .. 175,085
Thill coupling, Lee & Ostrande .. 115,115
Thillcoupling, L. MOOT@.....ccvvuiiirnnirrnnnennnns 115, 35
Ticket case, S. Simons. .. 174,982
Tobacco machine,plug, T. F. Morrin. .. 175,185
. 175,127

7,001
115166
175,104

Tollet case, H. F. Marsh..............

Toy cap exploder, C. Coester, Jr. (r) 7,008
Toy money bank, C. C. Johnson......... ......... 115,107
Trace joint, elastic, B. F. Rea.....c..cccvvens oun 175,164
Track clearer, Phipps and Quinn .. 115,156
Trap, animal, Thrapp & Hindman.. .. 175,203
Trap, hog, J. Phillips........ ..... . 115,152
Trunk, I. L. Plumer (r). 7,011

. 175,208

Trunk, C. L. Tresize........
Trunk, stay, F. E. 8. Crane .. 174,040
Truss, E. A. Campbell.... ... ccoiiiiiiiiiinnnnnnns 115,029
Truss, D. L. Kennedy.. 174,962
Type case, S. W, Green.. 174,905
Type distributers, C. W. Dickenson. 144,893, 174,900
Type-distributing machine, W. A. Lorenz......... 174,915
115,147

Type-distributing machine, W. D. C. Pattyson...
Type. printing, J. Lindsay................. .. 175,119
Type-setting machine, C. W. Dickinson .. .. 174,901
Type-setting machine, W. A. Lorenz.............. 174,916

Type-writer, P Deming........cvvevveeieer cenenn 175051 I
Umbrella. U. G. Steinmetz....... . 115,194
Under waist, E. W. Philbrook... 5,1

Valves, W. Painter.........c.covvviien vennn 175,144, 175,145
Vegetable slicer, A. C. Slocum............cenn..... 115, 181
Vehicle seat lock, G. E. Robison.. . 1"(5,167
Vehicle wheel, A. J. Rice... ........ .. 174,978 |
Vise, joiner’s bench, G. H. Wheeler. . 175,220
Wagon, side bar, D. MCVaW ......covevennnnnnns . 174,968

Wash tub stand, J, J, WHIV€..orevirirvecrisarny, 175,22

‘Washer,spring, W. Metcalf.
Waching machine,J K. Dugdale.
‘Washingmachines. H. E. Smith..

‘Water closet valve, T. Conaughton.
‘Water wheel, turbine, W. M. Mills.
Weft stop mechanism, F. O. Tucker
Wind motor, G. S. Strong.
Wind power, E. Cleaver
‘Windlass lockinggear,Remington ¢t al .
Wood, treating, R. Lockwood.......ccovviinnnnnns
Wrench, A. T. Hyde
‘Wringer, R. H. St. John
‘Wringer, F. Way

174,969
.. 175,055
175, 184 175 185 175,186
. 115,085
175,182
. 174,928
175,199
.......................... 115,032
. 114,977
174,914
174,909
.. 175,197
.. 175,218
. 115,217

‘Wringer, F. & M. Wa
Yoke, 0x, E. A.FarT....cccooiiiiiiiiiiiiiinennnanns 175,060
DESIGNS PATENTED.

9,145.—GLASSWARE.—B. Bakewell, Jr., Pittsburgh, Pa.
9,146.—SEAT Backs.—D. Buckler, Listowell, Canada.
9,1471.—UMBRELLA FRAME.—A. Hirsh, St. Louis, Mo.
9,148.—BaDpGE.—H. Newell, Philapelpbia, Pa.
9,149.—Toy CARRIAGE.—F. W. Porter, Springfield, Vt.
9,150.—BADGE.—E. M. Requa, New York city.
9,151.—PAPER WERIGHTS.—N. J. 8simonds, Woburn,Mass.
9,152.—CaN STAND.—Z. R. Traver, Detroit, Mich.
9,153. —CASSIMERES.—W. A. Walton, Providence, R. I.
9,154 to 9,157.—BREASTPINS.—L. S. Beals, Astoria, N.Y.
9,158.—PLAYING CARDS.—J. Duthie, New York city.
9,159.—RosETTES.—). C. Reed, New York.
9,160.—Boa8,—W. Skinner, Lyons, [owa.

9,161, 9,1¢2.—BADGEs.—B. B. Til¢, Passaic, N. J.

[A copy of any oneof the above patents may be had
byremitting one dollar to MUNN & Co., 37 Park Row,
New York city.]

SCHEDULE OF PATENT FEES,
OneachCaveat......ccoeviiiiiiiiiiieennenreeeennncens
Oneach Trade MAark.... .eocoiiieniiieiiinnnnnnnnennnns
On filing each application for a Patent (17 years)....
On {ssuingeachoriginal Patent........ .........cocels
On appeal to Examiners-in-Chief.
On appeal to Commissioner of Pateats.
On application for Reissue..
On filinga Disclaimer.
On an application for Design (3% years)

On application for Design (7 years)... ...oceeeeeess :815
Onapuln,zmon for Besipn (14 yearal.. ..830
@iamtiqsnmntﬁ.

"Back IPage = == == = $1.6G0 & like,
Inmide Pape %3 cenis a line.

Engravingsmay head advertisements at thesame rate
per line, by measurement, as the letter press. .Adver-
tisements must be received at publication office as
early as Friday morning te appear in next issue.

SCROLL SAWS,

Machines. Saws, Tools, Patterns, Wood. &c.
FRASS New York.

E & CO., 62 Chatham St., New Y
.)7 60 Ag‘ents ‘Profits per Week.
teles are jupt Fn.

Will prove t or forfeit $500. New ar-

pnterd. Samwiplcs sent free toall,
J\rlrlrl’ku CHIDESTEHR, 7 Broadway, N. Y
For Sale.

A VALUABLE IRON FOUNDRY, now in operation,
with all necessary modern Macbinery for manmfacturin
Saw Mills, Engines, Boilers, Wheat Thrashers, Mi{
Work and Plows, will be sold at auction at Fredericks-
burg, Va., on WKDNESDAY, April 19, 186, to wind up
anestate. For parficulars, addre

FITZHUGH & SENbR Frederlcksburg, Va,

OUSEHOLD ORNAMENTS. By George M
Hopkins. fpaper containing directions for the
easy manufacture of a great variety of beautiful objects
for'the adornment of the parlor and the home, of wood,
but finished in imitation of bronze ware, including vases,
urns, medallions, card receivers, brackets, match sates
mcmre frames, and hundreds of other articles. With 6
illustrations. Price 10 cents. Contained in SCIENTIFIC
AMERICaAN SUPPLEMENT No. 7. To be had at this
office and of all News Agents,

EMENT DRAIN PIPE MACHINERY —To mix
and press by Power. Thisis the time to begin.
. W. STOCKWELL & CO. Portland, Me.

Pays o Advertise.

Every business man admits the necessity of advertis-
ing. All who have tried {t know the advantages and
profit of so doing. Butit{is not all who advertise that
do it advantageously, and in the most effective manner,
to derive the greatest benefit for their money. As a
rule, it 18 the best economy to advertise what one bas to
gell or wishes to purchase, in papers having the largest
circulation among the class of persons likely to bein-
terested in the article. Parties having Manufacturing
Establishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Buildings,
Furraces, Heating Apparatus. Steam Engines, Bollers,
Wood and Iron Working Machinery, Agricultural Im-
plements, or Contracts for Engineering Works of all
kinds, will find that it pays to advertise in the SCIEN-
TIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-estimated. It goes
{nto all the machine and workshops in the country, and
{8 taken at the principal libraries and reading rooms in
the United States and Europe.

We invite the attention of those who wish to make
their business known, to the annexed rates:

Back Page. .$1.00 a line.
.. .75 a line.
Business and Personal.. 1.00 a line.

Engravings may head advertisements at the samerate
per line, by measurement, as the letter-press. Adver-
tisements must be received at the publication office as
early a8 Friday morning to appear in next {ssue.

If anything I8 wanted in the mechanical line, advertise
for {t in the SCIENTIFIC AMERICAN.

If one has a patent or macbinery to sell advertise in
the SCIENTIFIC AMERICAN.

B e L —

The Su;{; plement.

Next to the BIIENTIFIC AMERICAN, the bCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT 18 a distince publication from the SCIENe
| TIFIC AMERICAN, and has a large circulation other

EACH
INSERTION

» than among tbe subscribers of the fegular edition.

Terms for advernslng are very low, as follows:

.. 85¢. a line. EACH
Ingide Page................ ..256. a line. { INSERTION,

Discount for large space, and to quarterly advertiser
Address the Publishers,

Munn & Co.,

87 Park Row, New York,

© 1876 SCIENTIFIC AMERICAN, INC.

[APRIL 22, 1876.

REVERSIBLE
HOISTING ENGINE

o ot R
aap.sm e, durable, and effectt
bGER 09D M'F'G C®., 165 Pearl ®i., N. Y.

A MONTH—Agents wanteda ev(‘r}'-
where. Business honorable and first
cllss Particulars sent free. Address

J. WORTH & CO.. St. Louis.Mo.

‘A RPENTERS Manual,—A practical pulde te all
4 pperatlons of the trade; deawing for carponders,
forms of cnnbracte, Foes ation %, Dplans, &, 111nstra-
1eel, Hep, P ili\Tl' M AManuul,—ITouse wnd flgn

palbting, graloing varoleling, poll :'shh.uz Kalsgunioingg,
}l:a.pe Im’ lertering:, etaiolng, wbhding, e , Al ceote,
ok of ALMEHCEE, Sle. Serole n1d OFowments, B,
Watchmaker and feweler, Slo. Boaplinler. Ze. Taxid-
grmist, 8l Lightning Caleulator. 25c. Authorship, Ble.
(434 hnnkut*l]vru or by mall. JERRN HAKEY & 40, 118
Nassan #t., New York.

Q MAN FAMILIAR WITH PATTERN MAK-
ing,setting machinery, and hanging shafting, also
withtheuse and care of wood-working machinery—now
with a large machineshopand iouudry—would iikea po-
gition West or South. Address‘ Advertiser,’” care GEo.
P. ROWELL & Co.. 41 Park Row. New York City.

g(,mn,l ZAW PATTERNT_New Novelties, Cenfen-
+ nial Bracket (Nutienal h,m’alcms) 20, Royal Bracket
(Lion and Ullcorn) 2ic. L RU%\ELL Stratford, Ct

~ N.F.BURNHAM'S

1874 TURBINE

Water Wheel

Has DISP L A CE D hundreds of other
:# Turbines, but HAS NEVER BEEN IT-
SELF DISPLACED Pamphlet Free.

by L H\HAM‘ YORK. PL

Brass Groods.

Having bought the ** DETROIT NOVELTY WORKS,’*
we are desirous of renting for a term of years the Brass
shops therein, consisting of MOULDING RCOM 35x13
feet, with 3 melting furnaces and large core oven—FIN-
ISHING ROOM 38x95 feet, with 11 lathes and aJl appli-
ances for ﬁmshin 00ds in the pest mapner. Any re-
quired power can be sup[I)lled Everything is in good
order, aud ready for 1mmed ate work ; both rooms heated
by ste the right parties, we ’will sell the PAT-
TERNb of & fuIl line of steam, gas, and water goods at
a low price, with ample tim

Foran enterprising man or meu, this is a grana oppor-
tunity for engaging in a paving business. The locality
is upexcelled as a dlstrlbutlug point; labor cheap and
abundant. We are now op: eratin§ our Tron foundry and
machine shogso that a fuilline of Cast Iron fittings can
be made on the premises. Apply

DETROIT IRON AND BRASS M'F'G CO.,
Detroit, Mich.

‘Corrugated Irom.
[ron Buildings, Roots,
Shutters, Doors, etc
MosSELY IRON BRIDGE
AND Roor ComMPANY,
5 lPey Street,

W’ Seudfor circulars.

OR SALE—PATENT FOR A WATER WHEEL,
A twoinch*  Wheel” runs « Sewing Machipe, using

very little water. Anyeize canbe built,and reverd.ble, it
desired. A((}drleiss

STURGES, SaratogaSprings, N. Y

SHAFTS.PULLEYS HANGERS
- COUPLINGS ETC.

In Stock, and for Sale by

WILLIAM SELLERS & CO.,

Philadelphia, and 79 Liberty St., New York.
Price lists and pampbhlets on application.

and Marptane nahit ahﬂulut?
speeililveared, Tainlew: oo publiity.
Hmnlntar-m for partinwars, e, Carl-
ton. 167 Woshington B, Chivego, Il].

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judien suy: “ We conslder this method of
hetenln DOOR K NOH3 a great improvement ever any-
thing yet invented for the purpose, as it obvlates the use
of af e screws and washers, and can be regulated to suit
any thickness of Doors.” Seu for Circu,
THE PARKER & WHIPPLE COMPANY
West Merlden. Conn., or 97 Chanbere 8t..

NEWDAIRE

TRAVELING & LOCAL SALESMEN wanted to in:
troduce our manujactures 1n every city and
town in the U, S. & CANADA. $50 to s100
per month all expenses paid. . H‘
riced men preferred. A new mode ot se

ingourDFﬁESTﬁP E manufactures. Noneneed
who do Leiness and desire a FERMA EN‘T
T TID Apply by letter or

; G0, 143 Main Bty GINCINNATI OHIG, - M

SCIENCE RECORD

FF'orx 01876.

This work is just fresh from the press, and al.
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 600 octavo pages and a
great number of engravings, illustrating new dis-

coveries, novel inventions, ete.

THE Volume for 1876 embracesthe most I[nteresting
Facts and Discoveries ln the various Arts and Sciences
that hs,ve transpired dur ng the preceding year. exhibie
ting 1n one view the General Progress of the World
{n she following Departments:

CHEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING,

ELECTRICITY, LIGHT, HEAT SOUND,

TE(,HNOLOGY, THE USEFUL ARTS.

BOTANY AND HORTICULTURE

AGRICULTUR.

RURAL AND HbUBEHOLD ECONOM

MATERIA MEDICA THERAPEUTICS, HYGIENE

NATURAL HISTORY AND z0 OLOG Y,

néiﬁ(’l;EOROLOGY. TERRESTRIAL PHYSICS,

GRAP
GEOLOGY AND MINERALOGY,
ASTRONOM
BIOGRAPHY 'AND NECROLOGY.

Every person who desires to bewellinformedconcern-
ing the Progress of the Arts and Sciences should kave a
copy of SOIENCE RECORD for 187. It will be a most In-
teresting and Valuable Book, and gfhould havea plac in
everv Household and Library.

Handsomely Bound Libera discount to the trade.
Price $2.50. Sent, posi-paid, onreceipt of price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
five volumres, 1872, 1873, 1874,1875, and 1876. The five
volumes comprise a library of information which

every student or man of sciepce should preserve,

MUNN & CO., PUBLISHERS,
37 Park Row,

Wew York city,
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