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A.V.K. asks: How can the horse power of
a bofler of given dimensions be ascertained ? Answer:
Already answered in earlier numbers. Abont one horse
power for each twelvefeet of total heating surface is
a common proportion in the boflers of good buflders.

F. F.M.asks: 1. What diameter of cylinder
and what length stroke must I give the engine fora hor-
1zoatal bofler 12 x 80, of 3 inch iron, with no flues? The
engine 18 to run 100 to 150 per minute. 2. What pressure
can 3 inchironstand, and what horse power would such
anenginebe? Answer: 1. Aboutal)orl)4inch cylin-
der hy 8 or 4 inch stroke. 2. It would be safe, if the
heads were well secured and work well done, at 175 1bs.
8. Perhaps ¥ horse power.

H.C. J. asks: 1. Will a boiler, under which
there may be the usual amount of fire, make or lose
steam {f the blow off or safetyvalve 18 suddenly opened
wide, or the engine started in the same way. 2. Have
you ever published a report of a trial in regard to
loss of weight and heat in coal from being storedin
the open afr? If so, please tell me where I can find
it. Answer: 1. The rapidity of generation of steam
would be temporarily increased by opening the safety
valve or increasing the speed of engine. The pressure
would not be increased, although the mass of steam in
motion may carry a quantity of water with it sufficient
to strike a dangerous blow upon any surface against
which {t may be thrown. 2. We cannot call to mind any
such trial.

J. T.says: I cannot understand the answer
to the crank question: 1. What do you mean by a line
perpendicular to both the lines of the ghaft and of the
crank? 2. Have Ifound the proper thickness of cylin-
ders in the two following cases, actording to Van
Buren's formuls, t=-03 /DP? A 10 {nch cylinder with 90
1bs. pressure, I found to be 09 inches, and a 72 inch cyl-
inder with 25 1bs. pressure, 1'27. 8. Please give me 8
plain, simnle rule for obtaining the right size of &
wrought fron connecting rod for any pressure of steam,
and (4) also the right diameter and length of a parallel
wrought bar to resist any pressure without deflexton. 5.
Please let me know where you get the 806,000 when cal-
culating the collapse of flues. 6. How does Van Buren
arrive at hisformula ? In your answer draw all your rea-
soning right from the foundation or the strength of the
materis], 0 that I may know where andhow everynum-
ber 18 found. Answers: ¥.-Put onanothercrankatright
angles to the first, and it wiil be at right angles both _@g
tuat crank and to the line of shaft. 2. Wemake *03 4/ DP
=09 and =133 for the two examplcs. 3. We know of no
simpler rule than thatgiven by Professor Thurston, inan

.

approximate formula: d= Vv + #D. Rule: Mul-

2pb2
20000
tiply together the square of the diameter of cylinder in
inches, the maximum steam pressure, and the square of
the length of the rod in feet, between centers; divide
the product by 20,000 and extract the fourth root of the
quotient. Add ¢; D, and the rcsult 1s the diameter of
the rod in inches at 1ts middle. 4. Norod can be made
to bear any pressure with absolutely no deflection. §
806,00Q 18 a coeflicient derived by Mr. Fairbairnfrom ex-.
periment. 6. Van Buren’s formulas are based upon the
results of experiments made by trustworthy authorities,
and by comparison with the experience of practical ap-
plication.

J. G.H.says: I am usin
boflers for grinding purposes, with a plain elide valve
engine which works very wecll. The objection is that
we use too much wood. Two of the boilers are side by
side; the third is separated by a brick wall, and so con-
structed that we can shut offthe feed water and steam
connections, and use 2 boilers only; but we cannot keep
up steam unless we have the best wood. What I wishto
know is: Would it be safe to leave,and should I gain
power by leaving, the steam pipe open from the bofiler,
with the feed pipe shut off and no fire under it? Would
it answer for a steam dome, it being lcvel with the
boller, or would it be dangerous and disadvantageous?
‘What 18 the cause of the smoke stack getting red hot?
It 18 8 inches in dlameter, of X inch irom, 25 feet long
horizontally, then 4 feet high. Answer: The trouble is,
first, that a plain slide valve 18 not an economical ar-
rangement, although eminently satisfactory on the
score of expense for repairs. If it has lap enough to
cut offatabout two thirds stroke, and both piston and
valves are tight,nothingcanbe done toimprove it, prob-
ably. If the steam pipe and cylinder are lagged, to pre-
ventradiationofheat from them, the exterioris probably
allright. The boflers have too little heating surface in
proportion to the amount of wood burned,and there-
fore cannot absorb the heat generated, which conse-
quently escapes through the smoke stack, heating it as
described. More heating surface 18 wanted. The ar-
rangement proposed to increase steam space would,
probably, simply result in filling that bofler with water
from condensed steam and priming. It would be better
to keep both steam and feed pipes open, but even then
we sliould not expeet, on the whole, an advantage.

3 plain cylinder

H. T. L. asks: How can I estimate centrif-
ugal force? For instance, what will be the centrifugal
force of a one pound weight, revolvingat 100revolutions
per minute in a 4 foot circle around a perpendicular
shaft, and what 18 therule by which Ican get at the force
of any weight at any speed in any circle? Please give me

anarithmetical answer, a8 [ do not understand algebra.

Answer: Multiplythe square of the number of revolutions
per minute by the radius of the circle in which the body
swings, and by its weight in pounds, and divide the pro-
duact by 100,000. Thirty-three times the resulting figure
will be the centrifugal force in pounds. This rule, ex-
pressed algebraically is: F="00033WRN2. In this case, F=
*00038X1X2%X100X100=6-61bs. If our correspondent were
to take the time and do some hard work in learning the
principles ofalgebra, he would never regret such use of
his time. A little patience and earnest effort would ac-
complish 4 great deal even without teachers.

W. W, sztiys : 1. My employers and I appeal
to you to decide a question about the horse power of a
flst class horizontal steam engine, cutting off steam at
a point that willgive it the most power. The size of
cylinderis 10x18, pressure of steam 60 1bs. at bofler; the
engine runs at 80 revolutions per minute, or 240 feet
speed of piston ; there 18 a 2 inch steam pipe 8 feet long.
‘We are about ordering a new engine of a good firm,
whence this dispute has arisen. Imaintain it will give
us nearly 20 horse power, if properlyconstructed. They
say I am greatly in error in overestimating it. I also
maintain that,if we speed it up to100 revolutions,it will
give us 24 horse power. 2. I would also like to know
your opinfon as to themosteconomicalcoaltouse under
a 25horse power bofler (tubular) with a good draft. We
are uging large Lehigh. It is thought that a cheaper
coalwould be better. Answers: 1. We think our corres-
pondent right on the question of power. 2. It {8 generally
economy to use the best coal. The difterence in price is

arely sufficient to compensate for the difterence inheat-
ing power, and for the annoyances attending the use of
poorcoal.

C.S.C.says: I have a small English toy
locomotive, and I cannot make 1t go. It Is eighteen
inchesin length, and runs on eight wheels; two of them
are the drivers. The cylinders are about two inches,
and oscillate from the end. The trouble 18 as follows:
‘When I get up steam sufficiently to run it,I turn on
steam, but the engine will not go ; if I1ift it up so that
it will not touch the track, the wheels go around with
lightning speed ; but aseoon as I let it down on the track,
they stop. Ialwayskeep onsufficient quantityofsteam.
Can you suggest a remedy? Answer: Probably the
valvemay.be set with too much lead.

D. K. asks for an explanation of the phe-
nomena of polar attraction and magnetic variation. In
this latitude, 40° N.,varfation west has increased 1° in

laws of falling bodies that the spacethrough which the body
falls is equal to the acceleration multiplied by the square of
the time and divided by two, or A=}at2. Substituting in
this the value given for ¢ (=10 seconds) and the value of a
from equation 4, we have: The distance=1=2-63X100+2=
1815 feet. The principles involved in this problem are sub-
stantially the same aa those upon which the action of the
well known Atwood’s machine is explained.

MiINERALS.—Specimens have been received
from the following correspondents, and ex-
amined with the results stated :

H.W.—Bothare crystaline hornblende, of no value.
T.F.A.—Iron pyrites, of no value.

fourteen years. Whyis it that the annual pr fon is
not the same everywhere? As you are supposed to
know everything, I thinkthat youcan give a more sat-
isfactory explanation than can be found in ordinary
treatises on surveying. Answer: The directions of the
magnetic and the geographical or true meridian do not
cofucide because the geographical and magnetic poles
aremany miles apart. The varfationis westerly in the
eastern states, and easterlyin the western states. The
1fne of no variation is nearly straight, passing in a north
northwest direction from the extreme eastern point
of South America, through Cape Hatteras, Cleveland,
0., and Erfe, Pa. The changes of variation are
gecular, annual, diurna), and frregular. The latter may
be comparatively great, are liable to occur at any time,
and are subject to no known law. The diurnal change,
though small in amount—a quarter of & degree at most
—18 quite enough to produce annoying differences in
surveys of thesame line taken at different times of the
day. Thischange of a quarter degree amounts to about
25feet in a mile. Annualchanges of this diurnal varia-
tion are noticeable, this change being twicé as great in
summer a8 in w.nter. The secular variation extends
over a perfod of centuries, and the amount of this
change 18, iu Paris, where it has been longest observed,
over 34degrees. These changes correspond to and ac-
company the solar movements. The irregular are fre-
quently—although not invariably—produced by solar
phenomena. The dlurnal accompany the rotation of
the earth, which thus presents its sides successively to
the sun’s rays; the annual follow the motion of the
earth inher orpit, and the secular probably have a close
correspondence in perfodwith secular changes inthere-
lation of the sun and the earth. These variations have
different magnitudes at different points on the earth’s
surface, in consequence of the fact, already stated, that
the geographical and magnetic poles and meridians do
not cofncide ; and hence, while the needle at Cape Hat-
terasmay point uorth, at the north pole it would point
south. The north magnetic pole 18 in 70° N.lat. in the
Earl of Ross Strait. If our correspondent will trace
meridian from it on a globe, he will readily solve all the
probleme which occur to him.

J.R. L. says: We have a gin connected
with our mill. it possible to extinguish fire in a lint

room with steam? If 8o, how should it be applied, with
stationarypipe enteringat bottom or top of room, or
with hose? We only use forty pounds steam when gin-
ning. 2. Inclesning out the furnace, I notice drops of
water standing at one seam of bofler; is that a sign of
rust or burning? 1t is clean and smooth inside. No
water runs after the fire is started. Answers: 1, Steam
will extinguish fire in a lint room, or in any other apart-
ment where it can pe sufliciently well conflned to thor-
oughlypervade the enclosed space. It would be best
applied by leading pipes into the room and making them
fixtures. In an cmergency a hose pipe could be thrust
through a small hole cut in the door or a partition.and
steam carried by hose, of gum or well greased leather.
The nozzle should, of course, be covered with canvas or
other covering to enable it to behandled. Fortypounds
pressure, or even four, would be ample for the purpose.
2. No.

H. 8. M. wishes to know where an indica-
tor can be purchased, what it will probably cost, how it
should be applied, and what theresuitwill be. Answer:
A treatise upon the conetruction, method of application,
and the interpretation of the diagrams ebtained by the
steam engine indicator,weuld occupy fartoo much space
for our columns. We have prepared a brief sketch for
the generalreader, but for such full accounts as every
engineer should make himself famfliar with, our cor-
respondent must consult some such work as that of
Chas.T. Porter on the Richards indicator. to be ob-
tained through any bookseller. The instrument can be
purchased of Elliott, of 1.ondon, or of the dealers in en-
gineers’ surplies in New York or Boston. A pairof good
instruments cost about a hundred dollars.

C. B. N. sends the following solution of the
problem proposed by E. C. M., who sald: “A body
weighing 5 1bs. descends vertically and draws a weight
of 61bs. up a plane whose inclination 18 45°,”” and wishes
to know “how far the first body will descend in ten sec-
onds.” Let A BC,in the figure, represent the inclined

IR
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plane, and H and K the weights, jcined by a cord which
works over a pulley at C. Let l=length of the plane,
hahightofthe plane. From H, draw a line H E, per-
pendicular to A B and let it represent the pressure of
theweightat H. Then resolve H E into components,
HFand F E,parallel and perpendicular to B C. The
component F E will be counteracted by the reaction of
the plane and only the component H F will produce
tension on the cord. To fird thevalue of HF, we have,
HE:HF::1:h;or6: O¥:: 4/2:1;0r, HF =6+ 4/2—8 4/2.
Tofilndtheacceleration of the descending weight at K,
we have the general principle thatthe mass multiplied
by theacceleration is equal to the moving force: or,

representing the acceleration by a, Ma=f, ora= 1& Q)
In thiscase, f, the moving force, 18 the difference be-
tweenthe weight at KandHF, or f=5—(3 /2. @.) The

whole mass moved 18 equal to the sum of the weights K
and H F divided by g, the acceleration due to gravity;

or M=(5143 4/2)+g; or, since g=82} feet at New York,
M=(5+43 4/2)+82}. (8) Bubstituting the values of f and

f
M (equations 2 and 8) in equation 1,we havea:i{:(ﬁ—s 1))
+(5+8 4/2)x821=2'63 fect. 4.) Again we have from the
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Acid vessel cap, J. Matthews
Baby jumper, A. F.Spoouner.......

Barrels, etc., rolling, B. V. Tamplin...........
Bed bottom, spring, Th & Kendrick..
Bed spring fastener, D. A. Scott......
Bedstead, invalid, G. W. Grote.
Bell, door, J. Harrison........
Beltfastening, J. E. Richard..
Boats, detaching, J. M. Kflner..
Boats, detaching, F. M. Mnnger..
Botiler, wash, R. Langenbach......
Bolt mechanism, T. R.& J. Pullis
Boot heel stiffening, Darrow & Walit
Book case, folding, E. Haskell........
Book, pocket, L. Wendt..
Boot, plow, C. H. Ricker.
Bottle, nursing, G. R. White.
Bottle washing apparatus, Schlich & Feyh
Box cover, blacking, J. B. Shaler........
Box opener, L. Mills.... .
Button,F. Washbourne..
Bridge, draw, L. Schneider (r)..
Bridge baluster, Sellers & Manly.
Brush,P. Wagner...........
Canal, H. Hill
Car brake, J. N. Brush
Car brake, E. Farnsworth......
Car, convertible freight, T. Fogg...
Car heater and ventifator, C. F. Whorf..
Car wheel, H. Merrfll.........cccoevenaen
Card machine, postal, J. M. D. Keating..
Carriage axle box ,Jones & Dunkerley..
Carriage door, J. Cunningham...
Cart, dumping, B. Fitzhugh....
Cartridges, etc., capping, J. F. Nettleton..
Cement forroofing, G. Howland ..
Chalr, folding, A. C. Boyd.....
Chafr, school, E. J. Piper....
Chocolate, soluble, J. Corell.

.. 188,008
. 188,018
.. 138480
.. 188,159
.. 188,124
.. 138,190
. 188,000

Churn, W. H. Holdsm.......... .. 188,069
Churn, reciprocating, M. Litty .. 138,168
Cigar holder, T. J. Lewtis....... . 188,032

Clothes pounder, S. Hinkel.... 138,04

Clothes pounder, D. W. Rawson... 138,044
Clothes wringer, R. S. Cathcart (I)....ccceeeveeeenas 5,360
Clutch for machinery, W. B. Duckworth. 138,189
Clutch, friction,J.J. Coburn......... 138,075

Cock, etc., blow off, E. G. Cushing
Coffin handle, C. Strong (r).......
Cooler, beer, A. F.Rick....
Cooler, milk, W. Hodgdon...
Corn sheller, Brown & Shangle..
Coupling, universal, H. S. Leland.
Cradle, automatic, I. Goldman...
Cultivator,J. Helm...........
Curtain fixture, T. Symonds........
Curtain roller holder, B. G. Fitzhugh..
Cutter bars, holding, W. H. Daniels..
Dentist’s tool, C. P.Grout.........
Derrick, J. E. Walsh..........
Desk and seat, A. E. Roberts.
Drawer, B. J. Greely......
Dredger, E. B. Bishop

.. 188,0M
. 5384
.. 188,195
.. 188,088
. 188,125
138,081
138,144
.. 188,085
. 188,054
. 188,014
.. 138,136
. 188,150
.. 188,215
. 188,045
. 188,017
137,998

Drill], grain, J. King..
Door lock, J. Scott..
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Dyeing anfline black, J. Higgia
Eggbeater, N.C. Miller...
Elevator, A. C. Herron..
Elevator, grain, H. Merr{
Eyelet, S. W. Young.......
Fabric selvages, uniting, T. Beven....
Faucet, self-closing, A. & E. Buckman.
File,paper, R. Henning.
Fire arm, Holt & Marshall...

. 158,155
138,094
138,154
158,175
138,221
137,
138,128
.. 188,086
. 188,157

Firearm, D. Smith.......cocovviiinnnnn 138,2m
Firearm,revolving, G. W. Schofleld.. .. 138,047
Fireescape,G. H. Shaw............. . 138,051

Fire extinguisher, J. D. Bresnihan..
Fire place back, G. W.Cummings....
Fireproof cefling, etc., J. W. Bassett..
Fireproof tloor, etc., W. Neracher....
Fork, horse hay, H. C. Stouffer.
Fruit basket, S. B. Conover (r).
Furnace, cupola, J. B. Pearse
Furnace, hot afir,C. L. Plerce.
Furnace, hot alr, C. L. Pierce..
Gas light indicator, etc., W. W.Goodwin....
Gate, automatic, N. Long
Gate, iron fence, C. T. Bush
Generator, gas, D. H.1rland....
Generator injector, steam, S. Rue, Jr..............
Generator 1njector, steam, S¥ Rue,Jr.
Generator, steam, R. HoOper...........cooeiuuunnns
Grater, G. Booth
Grater,nutmeg, A. L. Platt.
Grater, vegetable, G. Booth.
Gun lock, C. Gordon..
Hame tug clip, J.P. Welpton (r).
Harness collar, H. B. Morrison....
Harness check hook, H. A. Carlton
Harvester, S. L. McCollock........

Harvester, corn, S. Patton....
Harvester, cutter, C. Pomeroy....
Hat ear covering, B. R. Morse...
Heater, steam, E. Russell.....

138,20

Hedge trimmer, 5. B. Turner.. . 188,106
Hemmer, E. S. Yentzer.. ... 138,064
Hinge, gate, W. G.Franklin. . 188,081
Hinge, lock, M. C. Lee............. 138,092
Horse hoots, paring, G. W. Schafer. ... 183,101
Horse power, A.G. Waterhouse...... ... 138,108
Horse fly guards, suspender, G. Shelton... ... 188,205
Hub, vehicle, A. Warner, (r)............ 5,366
Injector, engine, S. Rue, Jr. . 188,198
Injector, engine, S. Rue, Jr... ... 188,199
Iron beam, wrought, L. Kirkup... ... 138,029
Iron and steel. puddling, J . G. Blunt, (r). . 5,367
Jack, lifting, W. M.Doty......ccuuuuun ... 188,078

Jack, lifting, H. H. Warren
Journal, anti-friction, M. E. Dayton.
Kuife, corn stalk, J. M. Brick.
Knuife, pocket, H. Staude
Lamp, G. Brownlee
Lamp,J. A.Pease
Latch handle, Ambrun & Olfermann.....
Lathe for wood, C. A. Blessing
Leather, boarding, O. Coogan...
Lock for drawers, etc., E. G. Gory......
Loom shuttle binder, Hammond & Tucker..
Loom, lappet, F. W. Newton, (r).......
Loom temple, N. Chapman......
Loom for wire, S. Holdsworth..
Lubricator, Lunkenheimer & Meehan..
Marble, molding edges of, J. Finn......
Mill hopper, grinding, G. S. Thompson...
Mill pick, E. S. Forgy
Mill, rolling, J. E. Atwood.
Millstone dress, J. P. Harris..
Millstone spindles, ofling, J. J. Chubb...
Millstones, cooling, Shanton & Shaver.
Miner’s bar, R. B. Platt...............0
Mirror, signaling, M. M. Kenney..
Molding machine, J. W. Gheen.
Muesic notation, E. P. Stewart.
Neck tie, R. R.Parker..
Nut lock, W.B. Wait..
Nut machine, J. Braun.

. 188,014
. 188,050
. 138,008
. 188,162
. 188,015
. 158,104
. 188,097
. 188,214
. 138,065

Ordnance, C. Gordon.. . 138,146
Ordnance, E. A. Sutcliffe, (r). . 5380
Oven, bake, J. J. Piggott..... .. 188,042

Oyster dredge, I. A. Ketcham....
Paper machine suction, W. McLaughlin
Pavement, D. C. Heller.........ecvvuueinnnaans
Pavement, concrete, J. W.& H. W. Erause, Jr...
Photographs, cutting out, J. Schofleld...
Pianoforte bridge, W. C. Ellfs.........
Plianohammers, capping, I. Bullard..
Pipe tongs, A. H. Jareckl...........
Pipes, mold for earthen, P. McIntyre..
Pipes, etc., heating, Grimm & Corvin..
Planter, corn, G. O. Houck.
Planter, cotton, W. Price.
Planter, seed, 1. T. Suggs.
Plow,J. M. Cobb.
Plow, J. Roop
Pools, etc.,cleaning cess, W. C. McCarthy..
Press, emboesing, G. Clisbee...
Press, hay and cotton, G. W. Stewart..
Propeller, screw, J.Montgomery, (r)..
Propeller, operating screw, A. Lee, (T)...
Pump, mining, G. E. Mills
Punch, portable, J. J. Safely...
Raflway snow plow, O. D. Baird...
Rakeand tedder, R. J. Colvin,
Refrigerator, D. Mulcahy...........
Rule, square and bevel, C. M. Heffron.
Sash holder, L. A. Tuttle...........
Saw mill carriage, B. F. & J. B. Smith.
Saw scroll, H. B. Smith.........cccveuuin
Saws, sharpening, Davidson & Winningham...
Sawi{ngmachine, band, O. Bonney, Jr...
Scissors, A. Wiie «CINOT€.cevvverninnes
Scow, dumping, A. T. Morris.......
Screw making machine, J. Braun..
Scrolls, drawing, E. E. Stebbins...
Scrubbing machine, S. H. Bush..
Scythes, rolling, H. Waters...
Seat, J. Peard.
Separator, middlings, A. R. Guflder... 00
Sewingmachine, M. H. Kernaul.......ccccvuueineen
Sewing machine chair, F. Chichester..
Sewing machine rufiler, D. C. Carey, (r). 5
Sewing machine shuttle, W. Cooney........ .. 188,134
Sewing machine thread cutter, Henry & Wood.... 138,153
Shaft hanger, W. Bellis .. 138,119
Shafting bearings, casting, J. Miller. . 138,176
Shoe fastening, I. Banister............... .. 183,117
Shoemaker’s finishing tool, Wilson & Foster...... 139,063
Sizing compound, T. Gorrel.. . 188,147
Skate, roller, W. P. Gregg...
iate frames, finishing, J. H. & G. S. Coffin..
Slate washer, W. Westlake.. 5
sSnow shovel, H. C. Cole...
Soda water cock, etc., W. Gee....... ba
Soda waterfountain attachment, W. R.Cady......
Soldering apparatus, J. Gulden (r)

. 138,080
... 138,202
. 188,012
. 188,001
. 188,161

Spikes, pointing, Waldron & Mogre....,



332

Bquare, try, W. F. Arnold.........
Stamps. afixing, Benseman & Slocum.

. 128,120

Stereotyping, rubber, G. H. Cooke. ... 188,006
ftone, dressing, G. R. Ray.... ... 188,100
Stove, cooking, A. C. Barstow.. ... 187,996
Stove, cooking, D. G. Littlefield .. 188,093

... 5,369

Stove, reservoir, H. F. T. Hale (r).

Table leaf support, G. Payzaxt.. . 188,182
Tanning, Davis & Armstrong.. ... 188,138
Telegraph line, E. H. Austin.. ... 188,115
Thill coupling.G. W. Hobart...... . 188,087
Tobacco boxes, recessing, I. M. Reames.. 138,198
TOY, T. MOFICY. ... .. fescnssscsccssaccconsonsosses 138,08
Toy house, J. B. Smith........ccovvvvviiiiiiniiinns 138.208
Trunk, M. H. Bliss. . 188,000
Turn table, W. Sellers (r) 5,818
Vault cover, T. Sharts 138,204
Vehicle wheel, Wright & Jones.. . 188,220
Vent{lator, S. C. Malne (r)......... 5,363
Vessels, construction of, W. F. Morgan 188,178
‘Wagon. dumping, J. H. Adriaans...... 188,111
‘Wall, plaster, M. F. Lyons..... 188,170
‘Wash board, G. Elsey........ 188,140
‘Washer, spring plate, F. R. Gridley. 188,149
‘Washingmachine, J. C. Burgner... 128,128
‘Washing machine, N. O. Wilcox....... 138,110
‘Watch pinion, revereible, F. Pickert.. . 188,187
Watchman’s time clieck, T. Hahn... .. 188,084
‘Weatber strip, J. & G. Racon... . 188,065
‘Well boring, artesian, W. McPherson. 188,174
Windm(ll, W. Peck .. 188,186
Window, S. Darling........... . 188,009
Window button, A. D. Judd (r). .. 538iC
‘Wire cloth, drying painted, C. H. Waters.. .. 188,060
‘Wood, etc., bundling, H. A. House...... .. 188,026
‘Wood, etc, bundling, H. A. House..... .. 188,027
‘Wood fin{shing compound, F. Webster. .. 188,:09
‘Work stand, C. S.Caple 128,072

EXTENSIONS GRANTED.
28,750.—ANIMAL TRAP.—A. S. Blake.
23,771.—CUFF8, ETC.—W. E. Lockwood. Three patents.
28,792.—GASPIPECUTTER.—J. E. Stanwood.
28,795.—Pume Box.—F. & J. Stock.

DESIGNS PATENTED.

6,599. —CARPET.—J. Fisher, Enfield, Conn.
6,595.—COFFINHANDLE.—N. Hayden, Essex, Conn.
6,596 to 6,602. —CARPETS.—H. Horan, Newark, N. J.
6,603.—REED ORGAN CAsE.—J. R. Lomas. New Haven, Ct.
6,604 & 6,605.—CARPETS.—L. G. Malkin, New York city.
6,606 & 6,607.—CARPETS.—E. J. Ney, New Yorkcity.
6,603.—CARPET.—H.Nordmann, New Yor(k city.
6,609.—FrRAME.—B. H. Slusser, L. Pearson,South Bend,Ind.
6,610 to 6,612.—CARPETS.—J. H. Smith, Enfield, Conn.

TRADE MARKS REGISTERED.
1,218.—SoAP.—R. W. Bell & Co., Buffalo, N. Y.
1,219 to 1,222.— WHIsKIE8.—Du Vivier & Co., N. Y. city.
1,228.—HAIR DRrEBSING.—E. A.E.Meyer, Watertown,N. Y.
1,224.—CosMETIC.—Miller Brothers, New York city.
1,225.—Y EAST POWDER.—Preston & Merrill, Boston,Mass.
1,226.—STARCH.—Proctor & Gamblc, Cincinnati. Ohlo.
1,227.—Ci1eARrs.—Scidenberg & Co., New Yok city.
1,228, —MINERAL WATER.—A. L. Kane, Mi{lwaukee. Wis.
1,229.—FLOUR.—Joncs, Williams & Faxon, Buston, Mass.
1,280.—GRINDING MiLL8.—StraubMill Co., Cincinnati, O.
1,281.—OPERA GLABBES, ETC.—Sussfield & Co., N. Y. city.

SCHEDULE OF PATENT FEES:

On each Caveat
Oneach Trade-Mark .-
On filing each application fora Patent (17 years)...8$15
On fasuing each original Patent 0

On appeal to Examiners-in-Chfef.
On appeal to Comimni{ss of Pat:
On application for Refssue......ovvvunnss
On application for Extens{on of Patent.
Un grenting the Extension..
On filing a8 Disclafmer...............

On an application for Design (33 years)
On an application for Design (7 years)
On anapplication for Design (14 years)

VALDE OF PATENTS

And How to Obtain Them.

Practical Hi@w Tnventors

ROBABLY no investment of a small sum
of money briugs a greater return than the
expense {ncurred in obtaining a patent even
when the invention {8 buta small one. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericeson, Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from thelir inventions, are well known.
And there are thousands of ethers who have
realized large sums from thelir patents.

More than FIFTY THOUSAND inventors have availed
themselves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIO AMERICAN. Theystandat
the head {n this class of business ; and thelir large corps
of assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor, from the experience practically obtained
while examiners in the Patent Office: enables MUNN &
Co. to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

HOW T0 2 Blnlsi

OBTAIN nearly eve-

ry letter, dcscribing some invention which comes to this
office. A positive answer can only be had by presenting
a complete application for a patent to the Commissioner
of Patents. Anapplication consists of a Model, Draw-
ings, Petition, Oath, acd full Specification. Varfous
official rules and formalities must also be observed. The
efforts of the inventor to do all this business himself are
generally without success. After great perplexity and
delay, he {8 usually glad to seek the aid of persons expe-
rienced in patent business,and have all the work done
overagain. The best plan {8 to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely conflde his ideas to them:
they will advise whether the fmprovement {s probably
patentable, and will give him all the directions needful
to protect his rights.

This {8 the
closing In-

. 138,118 |

_ Srientific American.

[May 24, 1873,

How Can I Best Secure My Invention?

This {8 an {nquiry which one inventor naturally asks
another, who has had somne experience {n obtaining pat-
ents. His answer generally {8 as follows,and correct:

Construct a neat model, not over a foot in any dimen-
sion—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 37 Park Row, togr.ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully,and
advise you as to {ts patentability,free of charge. Or,if
you have not time, or the means at hand, to constructa
model, make as good a pen and {nk sketch of the {m-
provement as possible and send by mafl. An answer as
to the prospect of ¢, patent will be received,usually, by
return of mafl. It {8 sometimes best to have a search
made at the Patent Office ; such a measure often saves
the cost of an application for a patent.

Preliminary Examination.

Inorder to have such search, make out a writtende-
scription of the invention, In your own words, and a
pencil, or pen and ink, sketch. Send these, with the fee
of 85, by mafl, addressed to MUNN & Co., 87 Park Row,
and in due time you will recelve an acknowledgment
thercof, followed by a written report in regard to the
patentability of your improvement. This special search
{8 made with great care, among the models and patents
at Washington, to asccrtain whether the improvement
presented {8 patentable.

Reissues,

Areissueisgranted to the original patentee, his heirs,
or the assignees of the entire interest, when, by reason
of an {nsufficient or defective specification, the original
patent {8 invalid, provided the error has arfsen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive gntentlon. -

A patentee may, at his option, have {in his remsue a
separate patent for each distinct part of the invention
comprehended {n his original application by paying the
required fee {n each case, and complying with the other
requirements of the law, as in original applicatioas.
AddressMUNN & Co., 37 Park Row, New York, for full
particulars.

Value of Extended Patents,

Did patenteesrealize the fact that theirinventions are
likely to be more productive of profit during the seven
years of extension than the first full term for which their
patents were granted, we think more would avall them-
selves of the extension privilege. Patents granted prior
to 1851 may be extended for seven years, for the benefit
of theinventor, or of his hairsin case of the decease of
fomer, by due application to the Patent Office, ninety
days before the termination of the patent. The extended
time {nures to the benefit of the inventor, the assignees
under the first term havingno rightsunder the extensinn
except by specialagreement. The Government fee for
an extension {8 $100, and it {8 necessary that good profes-
sional service be obtaine.to conduct the business before
the Patent Office. Full information as to extensfons
may be had by addressinRMUNN & Co., 87 Park Row,New
York.

Caveats,

Peoreons desiring to file a caveat can have the papers
prepared in the shortest time, by sending a sketch and
description of the invention. The Government fee for
acaveatis $10. A pamphlet of advice regardingapplica-
tions for patentis and caveats {8 furnished gratfs, on ap-
plication by mafl. Address MUNN & Co., $7 Park Row,
New York

Design Patents,

Foreign designers and manufacturers, who send goods
to this country, may secure patents here upon their new
patterns, and thus prevent others from fabricating or
selling the same goods {n this market.

A patent for a design may be granted to any person,
whether citizen or alien, for any new and original design
for a manufacture, bust,statue,alto relfevo, or bas reliet,
any new and original design for the printing of woolen,
sllk, cotton, or other fabrics,any new and original {m-
prcasion, ornament, pattern, print, or picture, to be
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

Design patents are equally as i{mportant to citizens as
to foreigners. For full particulars send for pamphlet to
MuUnNN & Co., 37Park Row, New York.

Trademarks,

Any person or irm domictled in the United States, or
any firm or corporation residing {n anyforeigncouncry
where simflar privileges are extended tocitizens of the
United States, may register their designs and obtain pro-
tection. This{isveryimportant tomanufacturersin this
country,and equally so to foreigners. For full particu-
arsaddress MUNN & Co., 37 Park Row, New York.

Canadian Patents,

On the first of September, 1872, the new patentlaw of
Canada wentinto force,and patents are now granted to
citizens of the United States on the same favorable terms
as to citizens of the Dominion.

In order to applyfora patent {n Canada, the applicant
mnstfurnish a model, specification and duplicate draw-
ings,substantially the same as inapplying foran Amer{-
can patent.

The patent may be taken out either for five years (gov-
ernment fee $20), or for ten years (government fee $40)
orfor fifteen years (government fee $60). The flve and
ten year patents may be extended to the term of fifteen
years. The formalities tor extensfon are simple and not
expensive.

American inventions, cven if already patented in this
country, can be patented {n Canada provided the Ameri-
can patent {8 not more than one year old.

All persons who desire to take out patents in Canada
are requested to communicate with MUNN & Co., 37 Park
Row,New York, who will give prompt attention to the
business and furnish tullinstructfon.

To Make an Application for a Patent.

The applicant for a patent should furnish a model of
hisinvention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
fcal production, he must furnish samples of the ingredi-
ents of which his composition consists. Thcse should
besecurely packed, theinventor‘sname marked on them,
and sent by express, prepaid. Smsll models, from a dfs-
tance, can often be sent cheaper by mail. The safest
way to remit money {8 by a dratt, or postal order, on
New York, payable to the orderof MUNN & Co. Persone
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Forelign Patents,

The population of Great Britain s 81,000,000; of France,
$7,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia,
40,000,000,and Russia, 70,000,000. Patents may be secureaby
Americancitizens inall of these countries. Now is the

time,when business {sdullat home, to takeadvantage of

these immenseforeignfields. Mechanical improvements
of alf kindsare always in demand in Europe. There will
never be a better time than the present totake patents
abroad. Wehave reliablebusiness conncctions with the
principalcapitals of Europe. A large share of all the
patents secured in foreign countries by Americans are
obtained through our Agency. Address MUNN & Co., 87
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Coples of Patents,

Persons desiring any patent {ssued from 1836 to Novem
ber 26,1867, can be supplied with officfal copfes at a reas-
onable cost, the pricedepending upon thc extent of draw-
ings and length of specification.

Any patent i{ssued since November 27,1867, at which
time the Patent Office commenced printing the drawingg
and specifications, may be had by remitting to this of-
tice $1.

A copy of the claime of any patent i{ssucd since 1836
will be furnished for §1.

‘When ordering copies, plcase to remit for the same as
above, andstate name ofpatentee,title of invention,and
d ate of patent. Address MUNN & Co.,Patent Solicitors
87Park Row,New York.

MUNN & Co. will be happy to see inventorsin person,
at their office, or to advise them by letter. Inall cascs,
they may expect an konest ovinion. For such consulta-
tions, opinions, and advice, no ckarge i3 made. Write
plain; do not use pencil or pale ink; be brief.

Allbusiness committed to our care, and all consulta-
tions, are kept secret and atrictly confidential.

Inallmatters pertaining to patents, such as conductiLg
interferences, procuring extensfons, drawing assign-
ments, examinations into the validity of patents, etc.,
special care and attention {sgiven. For information and
for pamphlets ot {nstruction and advice

Address

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner F and ?7th

trects, opposite PatentOffice.

Advertisements.

RATES OF ADVERTISING.

Back Page = = = = = = = $1.00a line.
Inside Page = = = = = = 75 centsa line.

Engravingsmay head advertisementsatthesamerate r er
line, by measurement, as the letter-press.

A WEEK GUARANTEED. Reliabie
agents, of elther sex, wanted to canvass for

the OLD OAKEN BUCKET, a Literary and
Temperance Magazine of 64 pages, hand-

some(l)y g}lﬁnted, finely illustrated and Bh]%

edited. ny of our agents are making $1

ger day, and $8 pcr week can be made the year round
any person willing to work. Sample copy and in-

sfructions mafled FREE. Ap{,}lg at once for an agency.
Address IRON WORLD PUBLISHING CO., Pitts-

MANUFACTURERS, pot%es aan

branches of the Metal Trades, should keep thoroughly
})csted‘t’a‘y taking that invaluable 'I‘oumal entitled the
RON ORLDP AND MANUFACTURER. Its Metal
Price Current {8 thoroughly reliable. It {8 edited with

entabng. It correspondence embraces the contri-
utions ot State Geologf{sts, Metallurgists. and of emi-
nent Scientiic Men. Its manufacturing news {s obtained
h?' a special corpsof salaried correspondents travellngin
all sections of the country. It contains the choicest
selections from the scifent{fic and mechanical journals of
this country and Europe. Its circulation 18 incressing
mpldl¥i not” only throughout the States but {n the Prov.
inces, England, Germany, etc. It 18 the BEST ADVER-
TISING MEDIUM in the United States to reach the
Hardware, Machine and Metal Trades. This valuable
weekly ournal will be sent

FOURK MONTHS ON TRIAL FOR ONE DOLLAR!

Tryit ! Address
IRON WORLD PUBLIS

NG CO.
ttsbngzh: Pa.

WAYNESBORO’
STEAM ENGI NE anéi

'8G81
AHHSITAVIS

v e e B
BOILER WORKS.
Stationary and Portable Engines, Superior Balanced

Slide Valve, all kind Boflers, Circular Sawmills, Farm
Engines. For Illustrated Clrcular,FPrlce Lgt, &c.,

Address .,
Waynesboro', Frankiin Co., Pa.

JUDSON’S
PATENT LATHE CHUCK.

THE STRONGEST CHUCK MADE OF
THE SAME SIZE AND WEIGHT.
CONSTRUCTED on ENTIRELY NEW PRINCIPLES;
each .Jaw being independent in action, and so arran d
that ti1e pressure of the Screw toward the centrealso
resses the Jaw firmly against the face of the Chuck,
oiding the work more securely than any other Chuck
now {n use, with the same powerexpended on the screw.

>

The Jaws are of Cast Steel, the Screws are of Log
Moor Iron, Case Hardened, and the Nuts of Malleable

iron. The workmanshipisall irstclass. The Castingis
17ght, and yet with all necessavrvvlltr’nﬁh In the best po-
sition to resist the strain. DWIGHT ROBERTS, Mann-

facturer. Office and Factdry, Wythe Avenue, corner
Hewes St.,Brooklyn,E.D., New York. Send for circular.

© 1873 SCIENTIFIC AMERICAN, INC.

FourTH
CINCINNATI

[ndustrial Exposiion,

1873.

OPENS SEPT. 3, CLOSES OCT. 4, 1873.

PROPOSALS for ENGINES and BOILERS.

ProPosALs will be received, till June 18t, from Steam
Engine Manufacturers, .or the supply for use during the
Exposition, of

FOUR FIRST CLASS STEAM ENGINES,

to furnish power for machinery in motion, each to be
not less than 12 inches {n diameter of cylinder. The
prominent display of the Engines {8 regardedas full com-
engation for the use of the same, and the contracts will
e awarded to bidders offcring the mest favorable termns
as to freight, cost of erection and running.
'ROPOSALS Will be received, also, for the gupply of
BOILERS (for the same length of time) ha ving In” the
aggregate 400 horse power.

Address FRANK MILLAWARD,
Chairman Machinery Department.

The CANADIAN PATENT OFFICE RECORD
AND MECHANIC’S MAGAZINE,
Published Monthly, contains: 1. Short claim and Dia-
gram of every invention patented in Canada during the
motth, furnished hy the Canadian Patent Office and pub-
1ished officially. 2. Original and selected articles on
every branch of Engineering, Mechanics and Manufac-
tures, profusely {llustrated. The wh' le forming a hand-
some m&f)amphlet of 60 to 80 es monthly, and avol-
ume of pagesannually. Invaluable to inventors,me-
chanics, manufacturers, architects, buflders, chemists
and others. Two Dollars. U. 8. currency, payable in ad-
vance,coverone year'ssvbscription, including Canadian
Fostage. Only er annum. Inventors and manufac-
urers will ind th{s magazine the very best medium for
advertising. Rates low, being only 12 cta.ger line, and

d . S. currency, per inch gpace esacb insertion,
lustrations of {important inventions inserted at special
rates by contract. The '‘Scientific American " of April
19th, speakingof this publication, says : ** A new publica-
tion, under the above title,has been recently commenced
at Montreal, Canada, by the well known publigher, Mr.
George E. Desbarats. It embodies an official list of all
gatents granted {n Canada, with the claims and reduced
fagrams of tt.edrawings. Addedto thisisia department
of misccllancous {nformation, containing {llustratfons
of recent intercsting discoverics, gencral scientific
news, &c. The whole forms a valuable publication,
which reflects the highest credit upon its enterprising
publisher, and deserves success.’
Send your address, with €2 for one year’s subscription,
to GLORGE E. DESBARATS, Publisher, Montrenf, Ca.

OFFICE OF THE

UNITED STATES

CENTENNIAL CoMMISSION,
No. 904 Walnut Street,
Philadelphia, April, 1873.

PROPOSALS FOR PLANS

FOR THE
CENTENNIAL ANNIVERSARY BUILDINGS.

ARCHITECTS, ENGINEERS, and others, are hereby inyi-
ted to offer prellminary sketchee or designg for the
buiklings to be erected in Fairmount Park,Philadelphia,
for the International Exhibitfon {n 1876.

SPECIFICATIONS and other documents prepared for
those desiring to compete for the design,

together with information as to she Sums to be paidfor
ske plans which may be selected,

will be furnished on aoplication to Lewis Waln Smith
Secretary of the Centennfal Commi{ssion, No. 904 Walnu
Street, P llndelgma.

All plans must be placed {n the hands of the Secretary
of the Commission

BEFORE NOON ON THE FIFTEENTH DAY OF
JULY, 18783.
After which time no designs will be received.
By direction of the Committee on Plans and Arch{-

tecture.
A. T. GOSHORN, Chaxman.

« ECOND HAND Machinists’ and Wood
Tools for Sale. List and descriptfon furthshed by
S. F. QUINBY, 165 Pearl St., New York.

GLASS 0]%4 FEEDERS for Machinery.
3.00 ver Dozen.
Sample by mafl, 85 cts. Circulars free. Guaran-
teed reliable. Elght years’ test. Snvlnf of oil,
L LMSTED,

5 Per cent. . H.
No. 1 Chambers St.,, New York.
THE
SCIENCE RECORD
FOR

1873.

A Compendium of the Scientific Progress and Discove
ries of the Preceding Year. Illustrated with Steel
Plate and other Eng;wln . 600 pages,
OCLAYO. 1ce, $2.

HIS NEW AND SPLENDID BOOK is now
ready. Itscontentswillcmbrace themost Interest-
ing Facts and Discoveries {n the various Arts and Sci-
encesthat have transpired duringthe preceding year ex=
nibiting in one view the General Progiess of the World
in the following Departments:
1.—CEEMISTRY AND METALLURGY.
2.—MECHANICS AND ENGINEERING.
.—ELECTRICITY, LIGHT, HEAT, SOUND.
—~TIECHANOLOGY.—Embracing New and Useful Inven
tlons and Discoverles relating to THE ARTS;
5.——B0’%¢}gg %]}JIREBORTICULT RE.
—AG L 3
g:—RU RAL AND HOUSEHOLD ECONOMY.
8.—MATERIA MEDICA, THERAPEUTICS, HYGIENE.
. HISTORY AND ZOOLOGY.
OROLUGY, TERRESTRIAL PHYSICS

APHY.
12.—GEOLOGY AND MINERALOUGY.
13.—ASTRONOMY.
14 & 15.—BIOGRAPHY.

Every peraon whe aesires to be well informed concern-
ing the ?mg'ress of the Arts and Sciences should have a
copy of SCIENCE RECORD FOR 1878. It will be a most {n-
terésting and valuable Boo]lf and should havea place in
every Household, in every {brary.
=7 600 mi;;tis. Octavo. Handeomely Bound. Many Engrav-
ings. Price, 82,

gent by mail to all parts of the country, on receipt of
the price. A liberal dircount to the trade and to can-
vassers. Foresale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.
THE SCIEN1IFIC AMERICAN will be sent one year

and one copy of SCIENCE RECORD FOR 1873, on
receipt of $4'50.

SCIENCE RECORD FOR 187

-

uniform with the
above.; Price $2. Library binding, .
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