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T. P. says: My friend argues that a chain
wound around a log and fastened to a pin in the log will
roll up the skid poles on to a wagon more easily than it
will by simply running the chain once around the log
and fastening to the wagon. I contend that it makes no
difference where the end of the chain 1s secured; the
draft to the horses is the same, as the pulling point is
alwaysonthetop of the log. Hecontendsthat winding
the chain around the log helps to roll it, as part of the
chain 18 pulling down on the side of log next to wagon.
Answer: T.P.1sright.

M. D. asks: 1. How long is a knot, used
{n estimating therun of a steamboat? 2. What is the
area of a sphere or globe four feet in diameter? Please
give a rule for the same. 3. How much more water will
a forty horse power boiler evaporate with one pound on
the safety valve than if there were ninety pounds, other
thingsremaining equal? Answers: 1. The knot or nau-
tical mile 1s about one sixth longer than the common
statute m'le. It is given by various authorities as 6,076'5
6,086, 6,120 and 6,139:75 feet. Bowdilch gives 6120. The
United States standard and most generally accepted
value 18 6086'07 feet. 2. The surface of a sphere 18 calcu-
lated by multiplying the square of its diameter by 3}
or more exactly, by 3-1416. The solid contents 18 meas-
ured by the product of the cube of its diameter by %, or,
to be precise, 05236, For a sphere 4 feet in diameter,
these values are 50-%5 square feet and 33510 cubic feet.
8. In the inverse proportion oftheirtotalheats. Ifin
both cases the boiler wasfed with water at a tempera-
ture of 32° Fahr., the proportion would be as 1,148 to
1,183, about 3 per cent.

“Anxiety” says: I have a brother fourteen
years of age whoappearsto be deficient in capacity and
inclination for books. I am without sufiicient patience
to teach him, and I have found after schooling him two
years that he cannot spell the simplest words, neither
can he parse, or work out the easiest sum in arithmetic.
Evidently the schools should share equally the blame:
but I write for your advice regarding a trade for him.
He can make a good pigeon house, ladder, and chicken
house, appears to be fond of lending a hand to every-
body about the house, and centers every interest in
pigeons and chickens. What must I do with him, I
mean, to have him out of my sight? Can I apprentice
him? Answer: In the first place make up your mind to
bereally a brother to the poor boy; that is, be to him a
loving and devoted friend. Bear.withhisinfirmities,en-
courage the development in him of a good character by
the exercise of the most patient kindness on your part.
Takean interest in what interests him, and kindly en-
deavor to help him therein. Poultry breeding, especial-
ly of improved varieties, 18 not a bad occupation and re-
quires the exercise of considerableintelligence. Supply
him with pictures upon the subject, tools, materials and
specimens of poultry, that is if you have themeans. He
willthusinsensiblyacquire a taste for that kind of in-
formation andabilitytomake use of what he knows;
and thus a stepping stoneto improvementin otherdirec-
tions, mental and practical, will’ be insensibly gained.
Do not undertake to drive himout of yoursight because
heis a nuisance ; on the contrary, strive to see how
much you can improve and lifthim up. But if there is
any body in the world who can be a better friend to hin
than yourself, it might be your duty to encourage him
to enjoy such influences.

M A H.says: I have in view the improve-
ment of a samall water power; the fall is abdut 38 feet.
Thehight of dam will be 10 feet. I propose to use a
small turbine, and convey the water from dam to wheel
in a penstock. The whole length of penstock will be
about 200 feet ; about 120 feet of it will be onalevel with
base of dam and the last 80feet will be builtdown a steep
incline, the lower end being 28 feet lower than the upper.
The wheel is said to use under this head 156 cubic feet of
water per minute. The diameter of penstock when at-
tached to wheelis 12 inches. What I want to know 18
Shall I get the benefit of the whole fall if I make the
penstock the same size all the way? If not, would it do
to construct the portion ona level with base of dam of 16
inches diameterand theremaining part 12inches? Also
which would be cheaper, water or steam power? Can
the tables giving power and quantity of water for tur-
binesbe reliedon? Answers: 1. Makethe penstock of «
gsection at 1éast as great as the wheel and of uniformsize.
The effect will be thatidue the whole fall less the mod-
erate friction of the pipe. 2. Where it is uniform and
reliable throughout the year or that portion of the year
during which it may be required, water power is cheap-
est. The advantage of steam power liesin its reliability
and uniformity and the privilege which it permits of
locating the manufactory where convenience of trans-
portation and proximity to market inay make it desira-
ble. 3. The tables of power of turbines are often unre-
liable; consult only those which are known to be based
upon actual tests of the wheels themselves If a manu-
facturer willconsent toallow a test of his wheel before
puYchase, he can evidently be trustea.

F. H. D. says: 1. How far is it practicable
to carry steam from boiler to engine under about 60 1bs.
pressure with pipe well protected? 2. How high vertic-
ally can water be raised with steam siphon through an
inch pipe under same pressure? 3. Will coal tar do to
paint tin roofs? 4. With 10 feet fall of water, what
per cent of same could be raised 90 feet with hydraulic
ram? Answers: 1. By very carefully protecting the
pipe with non-conducting and non-radiating covering,
and providing for the trapping off of water of condensa-
tion, steam can be conveyed almost any distance with-
out great loss. Alwaysmake a steam pipe as short as
possible, nevertheless. We have seen steam conveyed
severalhundred feet in well covered pipe, but the most
economical steam engineswhich'have come under our
observationhave had short steam pipes. 2. Weknow of
no experiments on this point directly. The Giffard in-
jector has been made to force water into a steam boiler
while supplied with its own steam from a separate boil-
er carrying buthalf the pressure of the first. We should,
from this fact, judge it possible for a well preportioned
steam siphon to lift water to ahight of nearly 120 feet.
with60 1bs. steam. We should make the pipelargein
proportion to thesize of the instrument. The friction
of water in pipesis often a serious retarding force. 3.
Yes. 4. The hydraulic ram, {if well designed, should
force, with a fall of 10 feet, about five per cent of the
water supplied to it to a hight of 90feet.

A. W.asks: Did you ever know of an in-
stance of the water leaving a steam boiler and going into
themainsteampipe, 8o astofillthe pipe and stop the
steampump? If 8o, what was the cause and what the
remedy? There hasbeen a case of the sort brought to
mynotice,and Iknow of nocauseunlessit wasbecause
it was a new boller, and that there was animal grease
enough about it to make it foam badly. The boiler is
connected withseven others, six of whichare old boil-
ersand never known to foam. It has always happened
inthe night time, when the rest were making little or
no steam. The water used isriverwater. If this boiler
be cleaned first, 8o that there is not much fire under it
before cleaning the others, 1t has ceased totrouble. An

swer: Cases have occurred in which steam hasgradually
filled a pipe as described, by condensation, where little
or no current was passing through. Other cases are
often met with in which so great a velocity has occurred
as to take over sufficient water mechanically—by foam-
ing—to choke a pipe. Our correspondent can judge for
himself to which class of phenomena the case which he
gives belongs.

E.R.D.says: I have charge of a 20x48
Corliss engine, making 56 revolutions per minute. On
the side of the cylinder, there are two 4 inch glebe
valves for attaching an indicator. Can you tell me why
I get strongelectric shocks when I open either of these
valves? Isitowingto thefriction of theescapingsteam,
or to superheated steam let in from the superheater?
Let me ask, as to my letter, pnblished on page 164 of this
volume: Were the fires caused by electricity or super-
heated steam? I will add a little more information:
About 20 minutes before stopping, the last fire is put on,
consisting of shavings and coke screeningsmixed. Five
minutes before stopping, full feed is put on and kept on
till the water is six inches above the top gage cock.
Twentyminutesafterstoppingand shutting offallvalves,
steamrises from 40 to 100 1bs., and will continue to rise
if more cold water is not let into the boiler. Answer:
The discharges are produced by electricity generated
by the friction of particles of water, mingled with the
escaping steam, against the sides of the orifice. Faraday
proved that perfectly dry steam would not produce this
effect. Superheated steam therefore, ia not the cause,
in this case. Itis very probable thatthe firereferredto
mayhavebeen due to electrical sparks, whichare quite
capable of igniting very inflammable substances.

C. asks: Ifit is 14 feet from the rim of one
driving wheel of a locomc.nive to the rim of the other,
how wide should the tire of thédriver be to remain on
the track going around a 14 degree curve? 2. Is it, or
is it not,atmospheric pressure which causes water to
risein apump tofillthe vacuum caused by the valve?
Answers: 1. Lay it down on paper and determine 1t for
yourself. You will be better satisfied than with a mere
estimate. 2. Ttis.

W. 8. H. asks: Which is the best form of
punch for thin hammered iron? Should it be straight,
withparallel cides, as at A, or coaical, as at B, or hol-

lowed, as atC? Answer: The straight punch will be
preferable,as the others will be more easily broken.

F. says: There are two lines of heavy shaft-
ing upon the same plane, but they are at an angle with
each other of 33°. I wish to communicate 100 horse
power from one to the other. The common mode,I am
aware, is with gears, but in this case the noise is a seri-
ous objection. The drivingshaft runs at a speed of 100
revolutions. Hooke’s universal joint can be used
guccessfully up to 15°. Can you inform me whether it
i8 practicable to usethree ofHooke’s universal joints of
11° each,and in thiswaymakethe angle of 33°, commu-
nicating 100 horse power, and diiving the second line of
shafting? Willit work? Will the percentage of loss of
power be greater than it would be if gears are nsed?
‘Will the motion of theshaft driven be irregnlar? The
size of shaftusedis3l inchesdiameter. Answer: Three
Hooke’s joints would be likely to give tronble by the
difficulty and expense of hanging and wear while driving
them. The motion would be slightly irregular. There
are patented modifications of Hooke’s joints which are
claimed to work well at any angle. If practicable, a
belt led around guide pulleys would probably give most
satisfaction, if it is impossible to use gearing. A double
Hooke joint will give regularmotion. In this form, an
intermediate shaft is connected with each main line b;
a Hooke joint at each of its ends.

J. C. C. says that our answerto J. H., as to
sllding of wheels on curves, was correct. Without
coning, the flanges would last but a short time. The
proposition of J. J. C. will not convince any railroad
man that coning is an injury, from the simple fact that
a pair of car wheels when they come to a curve are not

of equal diameters, that s, the parts of the treads bear-
ing on the rail (see engraving) as at A, curve to the left

and at B to the right. The wheel, being largest at or
near the flange, travelsa greater distance in the same
number of revolutions than it does at figure 3,allowing
it to curve without grinding the flanges, that is, if
the curve i8 not too sharp; but the instant the wheel
comes to a straight track, the bearings on the rail be-
come of equal diameters, and the least tendency to vary
from the center of the track is regulated by the cone.
If J. J. C.willexamine a pair of driving wheels with the
coning worn off, he will find the flanges half ground off
aleo, that i if the driversarerun very long after they
become cylindrical or nearly so.

W. T.asks: Will youplease give me the
calculatienfor horse power practically in use under the
following conditions: 10 inch cylinder, 2 feet stroke, cut
oft at end of stroke. Steam entersthroughaboutiOfeet
of 2)4 inch pipe. Pressure on boiler, 100 1bs., number of
revolutions, 90. I do not know what toallow for fric-
tion and loss of pressure of steam in transmission; and
the calculation without allowances gives 8o much -that
it would seem to require a considerable deduction to ac-
cord with our ideas ol what we are using. Answer: A
ten inch cylinder has 8% inches area of piston; steam
entering through 10 feet of 2} inch pipe from a boiler
carrying 100 pounds steam should reach the cylinder
with a pressure of, probably, not less than 90 pounds,
the engine making 90revolutions per minute. Themean
pressurewillbe reduced somewhat in the steam ports
and, it maybe,very greatly. We can tell nothing about
it withoutseeing an indicatorcard. We can only guess
thattheaveragepressureon thepistoninsuchan engine,
undersuch circumstances, willnot exceed 60 pounds per
squareinch. The horsepower would,in such acasge, be
781 60X90X4+33000=>511. This, our correspondent must
remember, i8 merely an estimate. An engineer ac-
customed to the use of the indicator can settle the mat-

ter at once. The steam pipeislarge enough. Thevalve
should not be allowed to follow full streke. It would
save fueland give more power If cutting off at ¥. An
engine following full stroke usually gives an indicator
card like No. 1, while, if cutting off at ¥, it would make
a diagram like No 2, giving equal or greater power with
considerable economy of steam.

N. T. P. says: I propose to bore a hole 8
inches {n diameter about 8 or 9 feet into permanent
moisture, insert a lightning rod into this hole to the bot-
tom, and then fill the hole nearly to the top with small
scrapiron. Will this give sufiicient dissipating surface ?
Answer: The ground connection which you propose is
much betterthanthe common practice of merely stick-
ing the extremity of the rod into the ground for a short
distance. The value of a ground connection depends
on the quantity of conductingmaterial which is intro-
duced between the extremity of the rod and the earth.
The greater the quantity of the conducting material,
the better. Scrap ironis good for the purpose. Coke
and charcoal are also excellent.

J. M. M. asks: Is there any liquid that can
be preparedto black stoves with and notburn off, differ-
ent from common blacking? Answer: There is nothing
better than firat quality plumbago for blacking stoves.

W.McC.asks: Can you tell me whether
pine stumps can be blasted by any known process that
will be cteaper than extracting them with a machine?
‘What would be the cheapest and safest mode of blasting ?
Answer: Removal by the machine would be more eftec-
tive than blasting, probably alsocheaper. Wehave seen
itstatedthat a good methodisto bore the stumps and
pourin petroleum. In a few days the oil will have pen-
etratedthe stump, which is then set on fire and will burn
untilconsumed.

J.E. W.says: IThavetwo shaftsparallel to
each other, distance from center to center three inches.
Idesire to transmit positive motion from one to the
other, both torun at therate of from3,000 to 3,500 revo-
lutions per minute and with as little noise as possible.
Pleasetell methemost practical, durable and econom-
ical way to accomplish it. Angwer: Will not this do?
A and B are the two
shafts, two inches from
center to center. Fit
on end of each a face
plate, C D, and connect
with links, E F, each
threeinches from cen-
ter to center, making
both links of same
length by drilling the
holes for pins simulta-
neously, clamping them together during the operation,
and drilling in face plates, with equal precision, holes
to take the pins. Then assemble as in the next
figure. The face plates must be of such size that the
distances EE and F F shall ex_
ceedthe length of links over
all, as otherwise they could not
pass each other while revolv-
ing. Grind the pins to fit-
If this will not do, try friction
gearing, if the work is light
and it can be worked in.

T. A. claims that January 1st, 1901,is the
firat day of the twentieth century. H. claims that Jan-
uary 1,1900is8 the first day of the twentieth century.
‘Which lsright? Answer: T. A.

‘Wm. H. Seaman, Lecturer on Botany, How-
ard University, Washington, D. C ., says inreply toE. S.
who asked Low t o preserve the morning glory pollen as
a microscopic object : By mounting it in a cell filled
with a mixture of glycerin, distilled water and alcohol,
you can keep it in anaturalcondition. The proportions
of the ingredients must be varled according to the na-
ture of the object. The density should be that of thesap
of the plant and this is arranged by altering the propor-
tion of glycerin. Ifit is required to preserve color, but
very little alcohol must be used, and a drop of carbolic
acid to a dram of fluld is a usefuladdition. Verrill’s so-
lution is also very suitable.
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Index of Inventions

FOR WHICH
Letters Patent of the United States

WERE GRANTED FOR THE WEEK ENDING

March 4, 1873,

AND EACH BEARING THAT DATE.

[Thosemarked (r) arereissued patents.]|

Alcohol and ozone for vinegar, R. D. Turner......
Annunciator, magnetic, W. Humans......... ..
Annunciator, magnetic, Shank & Storer...........
Auger, earth, J. B. Smith..
Auger, die, S. A. Smith..
Banjo, H.C. Dobson
Barrel support. F. W. Claussen....
Bed bottom, Ogborn & Kendrick.

136,389

Bed bottom, Turnbull & Webb (r 5212
Bed bottom, C. A. Tousley... 136,562
Bed bottom, S. Dunlap 136464
Beds, head rest for, B. F. Walton. .. 136,395
Bedstead,etc., C. May....... ... .. 136,443
Billiard cue, L. Nemetz. .. 136,535
Boiler, sectional,Pancoast & Mau . 136,453
Boiler, wash, C. D. Reinking. 136,385
Bolt, fiour, C. A. Harper .. 136,508
Boot, lasting, J. C. Wightman .. 126476
Boot heels, etc., pricking, C. W. Glidden. 26,503
Boots, shank for, J. M. Watson (r). 5,315
Bottle stopper, W.Dick...... .. 130,428
Bottle and stopper, H.Naylor.. .. 136,534
Bottle envelope, W.F. Tillinghas . 136,394
Bracelet, F. M. Sweet (1)... . 5,911
Brickmachine,D.J. Irvin.. .. 136,520
Brickand tile machine, G.Baldw . 136,481

Bridgeiron, W. Sellers

Buildings construction of, W.Beschke............ 136,407
Bung, W. F.Clags............. .. 136415
Burial casket, A. N. Atwood. .. 136,404
Button fastening, N. B. Smith . 136,556
Can, o0il, A. P. Quinby. 136,544

Can for oil and paint, J. T. Williams.
Car coupling, J.W. Jones
Car coupling, C.Porter.
Car coupling, S. B. Replogle.
Car, railway, H. Buck...
Car, roof, J.C. Wands..
Car starter,N. J. Wilkinson..
Car ventilator, C. C. Gerhardt
Car wheel, G. W.& L. W.S8nyder...................
Car axle box, J. M. Dodge....
Car axle box, S. Ustick..
Carriage gear, J. L. Ware...

Carriage axles, Schirck and Sinit
Cartridge, metal, etc., W. H. Tooth.
Caster, furniture, J. Johnson........
Centrifugalmachine, C. T.Burchardt...............
Cigar tip, W.M. Herron
Cigars, bunching, H. B. Bunster
Cigar molds, clamp for, S. Wilmot.. . X
Cigars, etc., treating,J.Cuddy..............oeoeenl 1 W

136,575

136,522

136,485

Coil spring, W. H. Ward..... L 130473
Comb,band,E.Brown....... . 185,858
Cooking vessel, W.Y. Thomson .o 136,467
Croquet mallet, E. A.ROB8........covvivuniiiiinnnens 136,388

Culinary press,etc., G. B. Fowler..
Cultivator, B. F. Prate
Cultivator, L. M. Ganong.
Cultivator, E. Wiard.
Cultivator, W. Willerton..
Digger, potato, H. I3. Norton..
Docks, building, Thompson & Pattison .
Doorspring,G.GeeT......vivuriiiiiiiinsniniinnn. s
Door and gate spring,Bean & Milla................
Doors, etc.,relishing, F. D. Green.... -
Dovetailing machine, J. E. Haskell................
Drill teeth, S.BlacK......c.ovviiiniiiiiiiiiineiannnns
Elevator, water, Erwin & Shoulters. .
Engine, etc., slide valve, J. Nesbitt (1).
Excelsiormachine, YV.H. Mayo...
Fence post, J. M. Beebe
Fences, stretching, J. T. Manghan
Filter, water, W. M. Conger.
Fire kindler, C. A. Nigbett............cooiiiiiiiinn.
Fireproof building, A. K.Holte..................... i
Fire pipe, H.Palmieri.......... .

Float, peg, P.A.Schoellhorn
Floorclamp, J. J.Foster.... .
Food, artificial, H. C.Morris..........ccvvvuvvennnn.
Fuel, J.R.HAYe8. ..oiiiiiiiniiiiniiiiiiiieinsneennns

136574

136,408
. 136568

5,510

186,575

Furnace anddoor, B. R.Hawley .. 136,509
Furnace, boiler, M. A. Foster..........c.covvvunnn. 156,497
Turnace,reheating, H. Chisholml...............euues 136,418
Furnace, etc., B.R.Hawley..... .. 136.510
Furnace lining, S Danks... Lo 136421
Furniture, school, J. L. Riter. .. 136,548
Furniture, spring, H.Hard...........oeevvniennnnne 134,507

Gas illuminator, J. B. Van Patten..................
Gear cutting machine, J. W. Foster

Generator, ozone, R. Heneage.........cccovveennen.
Generator, ozone, R.Heneage......................
Generator, steam, O. W. Ketchum.

Grain, etc., protecting, J. M. Joannides............ 136,43¢
Hand rest, J.Belford...........covvviivnenninnan., 136,357
Harness, loop for, W.Parsons........... .. 136454
Harness hames, guard for, C. H. Allen. .. 135,403
Harrow, sulky, G. W. Van Gorder...... .. 136,564
Harvester dropper, J. B. Gathright................. 136,370
Hatchet blank die, J. Yerkes.....covvvuuruianennnns. 136,479
Head rest, 0. M. Mitchell.... .. 186,531
Heater,gag,C. H. Prentiss............ccvnevvvnnnnn, 136,383
Hogsheads, etc.,, moving, F. O.J.Burr............. 136,486
Holder, tool, I. F. Murch.............. b .. 136,450
Horseshoes, calk for, J.J.Mervesp.. 136,379
Hose coupling, G. Westinghouse, Jr. 136,397
Hub, vehicle, Royer & Rouse.......... 136,459
Hydrant, T. Ragan. 146,545
Ice cream freezer, S. S. Fitch..... .. 136,496
Iron, smoothing, A. B. Wimpenny.........vvuvnnn.. 136,401
Ironingapparatus,R. A. Tyler.....ccocoueennnnnn... 136,471
Jack, lifting, T. W. H. Mosely... .. 136,533
Jar, fruit, H. Hering... ....... 156,513
Kettle, tea, C. D. Woodruff... 185,576
Kiln, brick, Walsh & Taylor. ... 136,568
Knittingmachine, J. M. Armour........ . 136,480
Knife and fork, folding, H. Schumache: . 136,652
Knpife and putty box, J. H. Gaches.... . 136,499
Lamp, F. A. Flanegfn........ . 136,427
Lamp, G. H. Simmons.. . 136,553
Lamp, White & Knight.. . 136,573
Lamp, street, F.Hartmann.......cceveeeeeenanans .. 136,37



latch and lock combined, G. Mullar.
Lead, white, A. P. Meylert...
Leather belt clasp, I.. Sanders..
Lever for preases, J. P. Gates..
Life float, T. Hosmer.......
Liquids, cooling, H. Meidinger.
Link, R. C. Schenck, Jr.........
Loom shuttle, A. (Fartenmann
Medical compound, A. B. Simpson
Medicated towel, L. Stewart 5
Meter, water, E. E. P. Clausolles...................
Metronome, J. A. Heckenbach ... 126,435
Milk, etc.,cooling, Prince & Martin. .. 136,542
Mill, smut, A. D. Ash .. 136,356
Mill, barley, J. Mackay.. .. 186,527
Millstones, dressing, F. A. Hoyt .. 136,517
Mortar mixer, C. W. Wasson....... .. 136,571
Mosquito net, Peterson & Roescher. .. 136,456
Mowing machine, H. Michaux........ .. 156,380
Nail, picture, G. Vintschger.......... . 136,566

.. 136,448
.. 136,446
.. 136,519
.. 136,431
.. 186,436
.. 186,445
. 186,550
186,501
136,554
. 186,466
136,363

Nalls, arranging, A. Knowlton, (r) 5,313
Neck tie supporter, E. Peltz 136,538
Nut lock, A. McKenney, (7).. . 5308
01l still, Stewart & Dubler 136,557
Oven, baker’s, Rayney & Cairns 136,546
Pavement, C. Wheeler, Jr.......... .. 136,57.
Pessary adjuster, O. M. Muncaster. .. 136,449
Photographic negative, J. Kirk.. .. 186,439
Pipe coupling. J. Conner............. .. 136,365
Pipe, cigar shaped. S. N. Buynitzky... .. 136,487
Pipes, swing joint for, Worswick & Lewis. .. 136,577
Piston packing, Babbitt & Harrls........ .. 136,405
Plaiting machine, box, 0. M. Chamberlain. .. 136,362
Plane, carpenter’s, J. A. Traut......... .. 136,469
Plow, N.Burch..........ccoviviiinannn .. 136,361
Plow irons, making, McGinty & Nolan . 136,444
Police nippers, Craig & Haughey 136,419
Press, cotton, J. P. Derden... 136,422
Pump nozzle, C. 0. Wilson. .. 136,478
Pump, stcam vacuum, J. R. Little. . 136,441
Railroad rail, A. McKenney, (r).... f 5,307
Railroad rail chair, D. D. Eldridge... .. 136,426
Railroad rail joint, M. F. McIntyre.. .. 136,530
Railroad rails, splice for, H. P. Adains . 136,402

.. 136,539
.. 186,484
.. 136,516
. 136,526

Rake, etc., S. Perry
Refrigerator, W. Bray.
Roofing, J. H. Hood......
Sadiron,G. W.0. Lovell...

Sad and fluting iron, J. Hewitt (r) ....... .o 5,302
Salt in cruets, agitating, F. R. Richardson.. .. 136,386
Sash balance,J.J. Cowell................ .. 186,866
Sash balance, J. M. Simpson. . 186,461
Saw mill, D. C. Prescott 186,541
Saw mill], circular, L.C. Pattee (1).... 5,503
Saw set. J. W. Leslie 126,131
Sawing machine, scroll, G. 8. Grigg. 186,433
Sawing staves, N. J. Templeton 136,559
Sewlng machine, W. C. Hicks (r}...... .. 5,305
Sewing machine braider, E. H. Alexander. .. 136,354
Sewing machine braider, E. H. Alexander.. .. 136,355
Sewing machine cover, C. B. Grover.... .. 136,506
Sewing machine hemer, H. A. Ellis. .. 186,495
Sewing machine table, S. J. Pusey.... .. 126,543
Sewing machine tray, G. A. Kirchner.. .. 136,525
Sewing machine treadle, C. J. F. Krafi. . 186,377
Sewing machine, Howard & Jaclkson (r).. 5,306
Sewing machine needle, Freimuth & Buttner..... 136,430
Sewing machine table, M. A. Browne ............. 136,410
Sewing machine, water wheel for, C. H. Palmer.. 135,452
Shearsforcounters, N.Stow ... 136,558
Shipping mechanism, F. N. Bixby..... .. 136,483
Ships, constructing,A. W. Thompson. .. 136,393
Shoe uppers, cutting, E. H. Tharston.. . 136,561
Shuttle binder, F. Rea.................. 136,384
Skirt, hoop and train, L. Guelle. 186,434
Soda, carbonate of, E. Solwuy. 136,463
Soldering to0l, L. Cutting..... 136,367
Spindle, lubricating, J. Goulding.. 136,504
Stamp, haud, G. H. Rountree.. 136,458
Steam and air brake, Smith & Frink......... 136,462
Steam brake coupling, J. Westinghouse, Jr.. 136,396
Stecamboat chimney, J. Christy .. 136,414
Steering apparatus, J. F. Sparr.............ovvvees 136,464
Stereotype matrices, J. A. Marquez.. 136,412
Street saweeper, O. W. Kellogg ........ 136,488
Stone, machine for turning, A. 8. Gear.. 136,432
Stove, heating, J. Spear (r)... 5,314
Stove, poriable, G. B. Ishun. 156,521
Stovces, emptying, B. Connelly 136,418
Table, dining, G. L. Motter... 136,381
Table, ironing, H. C. Smith..... . 136,390
Tallow, readering, P. W. Dalton.... 126,420
Tanning, Carter & Keith 136,438
Telegraph, duplex,.J.C. Wilson . 136,100
Teiegraph, printing, M. Gally 136,369
Tin clippings, treating, F.G. Morton.............. 136,532
Tires, upsetting, C. .J. Peterson... . 126,455
‘Tobacco pouch, D. Read 134,457
‘Trap, animal, J. Krmmmenauer... . 135,378
‘Truss spring,J. VWW.Riggs...... 136,387
Tumbler, jelly, W. Doyle...... 136,492
Valve, hydraulie, T. Critchlow.. . 136,489
Valve, slide, J. Neabltt (r)..... 5,309
Valve, slide, .J. Nesbitt (r). 5,810
Vault cover, T. Hyatt.. . 136,519
Vehicle wheel, J. L. Dom...... . 136,425
Vehicle wheel, S. B. Hindinan . 136,376
Vehicle wheel, S. Vreeland 136,567
Vehicles, bolster spring for, H. Buck.............. 136,360
Ventilatingrailways, O. Vandenburgh.. . 136,563
Vesselg, propelling, J. Weich........ . 126,475
Vessels, steering, W. W. Dungan. . 136,493
Washing machine, C. Watson.. ... 136,474
‘Water wheel, turbine, J. Harris..... ... 136,372
‘Well valve, M. T. and M. C. Chapman. ... 136,412
‘Whip socket, Coe & Merritt........ . 136,417
‘Windlasscs, operating,P. Philip 185,304

APPLICATIONS FOR EXTENSIONS.

Applicationshave been duly filed,and arenow pending,
for the extension of the following LettersPatent. Hear-
Ings upon the respective applications are appointed for
the days hereinafter mentioned:

24,304.—IRON MOVING MACHINE.—C. Hewitt. May 21.
24,402.—STEAM REGULATOR.—A. P. Pitkin. May28.
24,132.—ROLLING METAL.—J. S. Palmer. May 28.
21,436.—RAILROAD BAR.—H.Webb. May28.
24,478.—STONE SAW MACHINE.—A. M.Merriman. June 4.
21,483 —LooM BRAKE.—R. & G. B. Reynolds. June 4.
24,512.—CAR BOLSTER.—A. Ward. Juned.

24,819.—STEAM DRYING CYLINDER.—A.P.Pitkin. July2.
26,415.—WINDING THREAD.—H. Conant. Juned.

EXTENSIONS GRANTED.

93,152.—RULING MAOHINE.—J. B. Blair.
22,113.—TI0EET PRINTING MAOHINE.—R. M. Hoe.
23,216.—MEAT MINOER.—A. W. Hale.

28,263.~BOTTLE STOPPER FASTENING.—H. W. Putnam.

Seientific  Jmerican,

DESIGNS PATENTED.
6,460 to 6,472.—CARPETS.—R. R. Campbell, Lowell, Mass

,418t0 6,479.—CARPETS.—J. M. Christie, Brooklyn, N. Y.

6480 & 6,481.—CARPETS.—H. F. Geotze, Boston, Mass.
6,482 & 6,483.—CARPETS.—J. Hamer, Lowell, Masgs.
6,484 & 6,485.—-CARPETS.—C. 8. Lilley, Lowell, Mass.
6,486.-—CARPETS.—D.McNalir, Lowell, Mass.
6,487.—CARPETS.—'L. J. Stearns,Natick,Mass.

6,488.—ORNAMENTATION.—G. R. Fagan, Philadelphia, Pa.

6,8469.—Bo'rTLE.—H.Sawyer,Chelsea, Mass.

TRADE MARKS REGISTERED.
1,153.—CoFFEE.—W. H. Crawford & Co., Baltimore, Md.
1,154.—SHIRTS, ETC.—L. Sternberger, Philadelphia, Pa.
1,155.—'ToBacco.—J. W. Stone, Lynchburg, Va.
1,156.—MEDICAL CoMPOUND.—H. A.Tilden,New Lebanon,
1,157. —CHEMICAL CoMPOUND.—J. W. Chisholm,N.Y.city.
1,158.—BREAD.—MacWilllams & Pieper,Baltimore, Md.
1,159.—ToBacco.—J. W. Stone, Lynchburg, Va.

SCHEDULE OF PATENT FEES:
On each Caveat
On each Trade-Mark....

On filing each application fora Patent (17 years)...$15
On {ssuingeach original Patent.... .820
Ou appeal to Examiners-in-Chief. 810

Onappeal to Commissioner of Patents.
On application for Relssue................
On application for Extension of Patent
On granting the Extension
On filing a Disclaimer..............
tynan application for Design (3} years).
Onan application for Design (7 years)..
Onaun application for Design (14 years)

CANADIAN PATENTS.

OrF¥ICIAL LIST OF PATENTS GRANTED IN

CANADA FROM JANUARY 22, 1873, ur To
AND INCLUDING FEBRUARY 14, 1873.

Patents taken by citizens of the United States are
marked U. S.

[Nore.—Under the new patent law, now in vogue,
American citizens may patenttheirinventionsin Canada
on favorable terms. For full particulars, address Munn
& Co., Office SCIEN1T'IFIC AMERICAN, 37 Park Row,N.Y.]
Shurpening cutters, W. H. Daniels, U. S..Jan.22.... 2,000
Cutter holder, W. H. Daniels, U. 8,, Jan. 22... .. 2,001
Pipe coupling, J. C. Shay, U. S, Jan. 22. .. 2,002
Nail machine, P. Dunn, et al., Jan. 22...... .. 2,003
Duplex telegraph, J B. Stearns, U. S, Jan 2.. .. 2,004
Shingle machine, T. McCabe, Jan. 25........ .. 2,005
Line reel, W. Murphy, Jan. 2%... .. 2,006
Gas purifier, E. Duffee, e/ al., U.S., Jan. 25. .. 2,007
Gas purifier, E. Duffee, et al., U.S., Jan. 25. .. 2,008
Pipe machine, J. S. Patrie, U. S, Jan. 25 .. 2,009
pewing machine, J. A. House, U. 8., Jan. 25... . 2,010
Spring bed, E. B. Wood, Jan.?25............ 2,011
Bed bottom, T. S. Sarney, ef al., Jan. 25.. 2,012
‘Wheat drill, W. Morlock, et «l., Jan. 25...... .. 2,013
Pegging machine, L. R. Blake, U. S,, Jan. 29. .. 2,014
Paint, E. J. Chapman,Jan.29.............. .. 2,015
‘Wash boller, J. C. Tilton, 17. S, Jan. 29... .. 2,016
Oiler, .J. Telfer, Jan. 29. . 2,017
‘Wood pulp machine, A. K. Gilmore, U. 8., Jan. 29 . 2,018
Spring bed, «i. \White, JAB. 20.....coovviinniiiiiniinnnns 2,019
Cutting hard substances, B. C. Tilgham, U.S.,Jan.29 2,020
Hinge, O. 8. Garretson, U. 8., Jan. 29.. . 2,021
Tent spring, G. O. Freeman, Feb. 1.......... 2,022
Saw socket, J. E. Emerson, U. S, et al.,, Feb. 3...... 2,023
Ventilator, S. C. Maine,U. 8, Feb.3........... . 2,024
Lath machine, J. H. Butler, U. S, et al., Feb. 3.. 2,025
Treating mispickel, E. J. Chapman, Feb. 8.. .. 2,026
. 2,027

Grain scourer, S. Dodson, U. 8, Feb. 3.... e

Stove, W.J. Keep, U. 8., Feb. 3. .. 2,028
Carbureter, W. C. Nunn, Feb. 3................ .. 2,029
Shoe, G. A. Richardson, U. 8., Feb. 3 . 2,030

Twin sleighs, R. C. Beckett, Feb. 3 2,03t

Sewing machine, E. P. Richardson, U. 8., Feb. 8..... 2,032
Hot al: furnace, B. Huot, Feb.doooiiiiiiiiiiiiniann 2,033
Setting buttons, etc., H. C. Bradford, U. S, Feb. 4.. 2,034
Tuck folders, W. C. Nunn, Feb. 4.. . 2,035

Bed bottom, J. B. Watt, Feb. 4..
Tuck marker, J. F. Kellogg, FebA 4.
Churn, J. Stalford, Feb. 4............

2,036
2,037
2,038

Telegraph, etc., G. Little, U. 8, Jan. 9.. ?,039
Preserving mest, etc., T. F. Henley, Eng., Feb. 12... 2,049
Gas generator, A. I. Ambler, U. S,, Feb. 12, ... 2,041
Treating oils, etc., J. W. Burton, Eng., Feb. 12...... 2,042
Raising saw logs, W. Hamilton, et «l., Feb. 12....... 2,043

2,044
2,045
2,046
2,047
. 2,048
2,019
. 2,050
. 2,051
2,052
2,033

Lubricating compound, B. French, U. 8., Feb. 12..
Bracket sheave, W. Murphy, Feb. 12 30

Lap board, S. Mahan, U. S. Feb. 12..
Engine packing, J. Partington, et al., Feb 12A
Railway frog, J. Wood, U. S,, Feb. 12..........
Grinding mill, 8. Churchman, U. 8., Feb. 12...
Making bale hoops, A. H. Larochelle, Feb. 13.
Tucker, W. C. Nunn, Feb. .2.................
Heating furnace, M. P. Hayes, Feb. 12
Medical compound, C. H. Kermott, Feb. 12.
Excavator, J. Willilams, Feb. 12........

. 2,054
Railway frog, G. N. Geddes, Feb. 12... 2,055
Stone dresser, T. W. Baxter, U. S., Feb.12.......... 2,056
Farm gate, J. R. Spencer, Feb. 12 . 2,057
‘Washboard, E. B. Jackson, Feb. 12... 2,058
Coulter, W. L.Bragg, Feb. 12..........covvvivininnnnn 2,059
Sewing machine, J. F. Kellogg, Feb. 12. ... 2,060
Metallic pipe, D. A. Ritchie, U. S, Feb. 12........... 2,061
Head block, W. S. Jenks e, al., U. S, Feb. 12....... 2,062

‘Wringer; G. Merrick, Feb. 12................... .
Fireproof safe, J. W. Warner, U. S.,Feb. 12 2,064
Middlings purifier,W.W. Huntley et.al., U.S.,Feb. 14 2,065

Nut lock and washer, B. F. Baker, U. 8., Feb. 14..... 2,066
Nut lock and washer, B. F. Baker, U. S., Feb.14.... 2,067
Steam brake, etc., J. W. Gardner, U. 8., Feb. 14.... 2,068
Fire grate, etc., F. Proudfoot, Feb. 14............... 2,069

@avmtscmtnt_;,

RATES OF ADVERTISING.

Back Page - - = -« - ~ - %1,00a Jine.
Inside Page « « =« « « - ‘75 ceuts a line.
Bngravings may head advertisentents at ihe samerate per
line, by measurement, as the letter-press.

MILLERS.
GRAY'S PURE HOP YEAST POWDER—ForR MAND-
FACTURING Pure Hop Yeast Sclf-Raising Flour, also
Superior Familnglour. atented. Not erlshable and

invaluable est 42d St., New York City
- Agents Wanted.
“PEMBROKE”"

Ro., 8q., and F'lat Iron

For the many uses where great stre snperlor
finish, or any extra quality is needed. ou costs
but a trifle over the English Refined. WM. E. FIN

& Cu,, 8 Oliver Street, Boston, Mass.

ular Prospectus

NEW YORK EXPOSITION AXD

[APRIL 5, 1873.

INVENTORS

VWho wish to realize pecuniary benefit from their rights, whether patented or not, and

MANUFACTURERS

‘Who desire the introduction of new go ods or who wish to establish un Agency in New York, should send for the

(free by mai

MANUFACTURING COMPANY,

(CAPITAL, $100,000,) %, 54 & 56 Broadway,New York City. NO ADVANCE CHARGES.

New ad Valnable Work oo Bri (jes

A TREATISE ON THE CONSTRUCTION OF BRIDGES AND
ROQFS. Tlustrated by 124 Engravings on Wood.
Prof. De Volson Wood, C. E., of Stevens Institute o’
Technology. Intended as a Text Book and for practi-
cal use. I'vol.,8vo. Cloth $3.00
“It begins with the simplest structures, and passes,

step by step, to the more com{)lF.x, including in its con-

sideration an Analysis of all the imponant Trussed

Bridges which are now Xn common use
Pu%ushed and for 8ale by

JO WILEY & SON,
i5 Astor Place, New York.
'1 * Will be mailed and prepaid on the recelpt cf the
price.

J. W. & Son's General Classified Scientific Catalo ue

18 now read y (corrected to March), and will be maile
any address free.

LEFFELIMPROVED DOUBLE TURBINE

WATER WHEEL.

6000 IN USE.
NEW WHEELBOOK 152 PAGESFOR 1872

SENT FREE
JAMES LEFFEL&CO.SPRINGFIELD.

09 LIBERTY STNEW 'YORK CITY.

BosTON, Mass,,
“ TAKE NOTICE—The Suit in Equily in the United
States Circuit Court of Massachusetts—ALONZO GEAR

March 15, 1873,

et al. of Boston, Mass, v3. JONATHAN P. GROBVENOR
et al., of Lowell, Mags.—after a longand thorou h mves-
tizatien, has been decided in FAVOR OF TH AIN-
TIFFS, and a Decree for a Perpetual Inju nctlon, estah-
llshlng the validity and ownership of the Patent, has
been accordlngl{ entered. All persong_who have bllllt
used, and sold Variety Moulding or Upcight Bhap!n%
Machine, are hereby notified that amicaole settlemen
can be made b&Ero mpm addressing
Manufacturer and Sole Owner,

56Sudbury Street, Boston, Mass.

g HE SCIENCE OF HEALTH, ror APRIL,

ens with Popular thslo]ogy The Scientific Ern
of Me ical Systems'; Methods of Cure; Natural Food of
Children ; Health vs. Fashion ; Consult’ your Thermome-
ter; Scasonable Dishes; Health of Farmers; The Man
of Long Life; What Rattlesnakes are Good For. To
“Cor.” we have—Fev er; Brain Food: Catarrh; Loss of
Hair; Effects of Shaving, etc. Only 20cts., or $2a year,
With $5 OilChromo. 8. .WELLS ublisher, 389 Broad-
way, New York.

ARE CHANCE for a GOOD MECHANIC

A widely known Company in Cincinnati, with
arge Machi~.e Shops and Foundry, empl fyled at present
on profitable 8 eciames, wants a thoroughly competent
Mechanic to takecharge of the Manufacturing depart-
ment. To one desiring to move a good business West
and get the advantage of a connection with established
and paying works, this 18 a rare opportunity. Address

] o Frenchl's II){otei, New York
HE MORRIS & HEYWOOD TIMBER
Bending Co. Manufacture, Sell, and License the use

of Wood- bendmg Machinery. ddress S. M. BAR, RRETT,
Prest., corner Front and Walnut Sts., Cincinnati, Ohio.

The Best and Most Productive Variety in the
Worid for Field Culture.

120 TO 150 BUSHELS OF SHEL 1.151) LULN GROWN
PER ACHE.

The increased yield per acre over the old varieties will
pay for the seed 20 times aver, besides every farmer that
plants this year wt!] hsve a la edemandforseed at good
prices. Price §2 50 a bushel, five hushels $20.

SEND FOR Cmcuura AND TESTIMONIALS.

In order to sliow that it 18 X0 HUMBUG, we have put up
500,000 emall EAMPLE PACKAGES, wh lﬂh we wlil semi FREE
toall wha senc ammg to na:r}‘p Addre

+ P. BOYER & CO., Fark o8 nrg, Cheszer Co., Pa.

GREAT REDUCTION LN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
IronandSteel.
1 8et of 8 dogs, from 3 to 2 Inch, $6'50

His expanding Mandril 18 a first class tool which ha
long been needed by every Machinist.
Send for latest circular.
‘W.LE COUNT, South Norwalk, Conn.

(1 INCINNATI BRASS WORKS—Engineers
J and Steam-fitters’ Brass Work. Best quality. Send
for Catalogue. F. LUNKENHEIMER, Prap.

HAMPION SPRING MATTRESS—The

) latest and best improvement. Do you want a
healthy and comfortable bed? Here it is. The softest,
, cheapest, most popular,and durable Spring Bed

B .
I ILDEBRAND PATENT AIR" ESCAPE

Attachment to Funnels. The simplest and most
effectual arrangement for_the purpose. No waste of
Liquids—no loss of time. For thick Liguids, it is unsur-
passed by anything ever invented. Needs only to be
seen to be a,pprcc ated. Profits Large. H hest Testi-
monlals iehts for Sale. Address J.J. NTZ. Cot-
ton, Cotmn ling Supplies, etc., 184 S. Charles Street,
Baltlmore, Md.

WHALEN TURBINE. Mo risks to purchaser
Pamphlet sent free. SETH WHALEX, Baliston Sps,N.Y

AGE'S WATER FLAME COAL LIME
KILN, with coal or wood. No.1 Soft White Lime
or Cement, 'with use of water. C. D. PAGE, Patentee,
Rochester,N Y.

OLLES MICROSCOPES—From 50 Dollars
each to 1500 Dollars each. Tolles Ohjqctlve lenses
for Micro-copes, fron: four inch focus.to éme fiftieth of
an inch, and {from Six Dollars te Two Hundred and Fifty
Dollars’each. “It & not necenbaxiz for Americans any
longer to go abroad in order to obtain microscope gldsses
of any description of the highest order of excellence.”—
Repnrt of the U. S. Commissioner to the Parts exhibi-
tion, 1867. Price List sent to any address on receipt of 10c.
For 3ale by CHAS. STODDER, 67 Devonshire St.,Boston.

An deut[d’w Eefinder.

i‘)ieie grofe unbd thatige Glafje unfrer Bes
bolferung madjen toiv  befoubers darauf
aufmertfam, daR unfre Firma dburd) ihre Ver-
bindung mit Wafhington und den cuvopiijchen
Huuptftivten, bejonbdere Bortheile jur Erlan.
gung von = und aundldandijden Patenten
bietet.

Jeber Crfinder, gleidjvicl yveldjer Nationalis
tit angehisrig, ift durd) die libevalen Patentges
fetse ber Bereinigten Staatenr jrum Patentiduly
fitr Crfindungen bereditigt. lnjre Fivma ift
bereit, gejtiitst auj 26jihrige Erfalrung, dentiche
Grfinber jeber Beit 3u bevathen und ju magigen
PBreifen vajd) und piinftiic) Patente ju erlangen.

Die Deutfhe Section ifi in den Hinden
fabiger beutfdyer Jngenmiemve, “Leudje in ber
Office perjnlid) mit Crfindern verfelren
oerdett.

Der ,,Scientife American™ tvird it feinen
©paltenn die bebeutenderen Grfindungen be-
fpredjen.

Corvefponbdeny erbeten und promypt beant-
wortt,  ‘Pamphlcte in deutider Spradye 1vers
den auf Barlangen franco ugejaudt.

Abdreffive:

e & o,
n8ctentific American” Patent Agentur,
37 Bart Row,

b/

New York City

© 1873 SCIENTIFIC AMERICAN, INC.

in market. Sold by all leading dealers. No stock com-
plete without it. holl?' composed gof tenacious tem-
gered steel springs,so united that the (Pressure is equally
{stributed. Easily moved or carried about the house.
Can be lifted, turned, or rolled up like a blanket. Both
sidesalike. No frame. no wooden slats, no straps. May
be used on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 6 in. by 6 ftt., contains 192
tempered steel upholstery springs and weighs only 25
1be. More springs for your money in this bed thaninany
other. Warranted nofseless. Any sizes wade to order
Send for pictorial clrcnlar Retall price of double bed,
$13. Shipped, by single bed or quantity, to all parts of
the werld Liberal discount to thetr Agents want-
%l FYC %EACH& CO., Makers, 131 and 133 Duane Street,
ew Yor

Turbine Water
Wheels.

30 years’ experience enzbles me
| to excelin Gearing Mills of al,ll kinds,

and furnishing them reliable,eco-
¢ nomical po wer. Scientific pamphlet
free. GEO.1TALLCOT, 9 Liberty
Street, New Yor ‘.
THE
SCIENCE RECORD
FOR

1873.

A Compendium of the Scientific Progress and Discove
riesof the Preceding Year. Illustrated with Steel
Plate and other Engravings. 60 pages,
octavo. Price,$2

FTHISNEW AND SPLENDID BOOKisnow

ready. Itscontents willembrace themost Interest-
ing Facts and Discoveries in the various Arts and Sci-
ences that havetranspired during the preceding year exs
hlbitin in one view the General Progiess of the World
in the following Depai-tinents:
1.—CFEMISTRY AND METALLURGY.
2.—MECHANICS AND ENGINEERING.
8.—ELECTRICITY, LIGHT, HEAT, SOUND.
4.—TECHNOLOG Y.—Embracin New and Useful Inven-
tions aund Discoveries relatirg to THE ARTS;

Y AND HORTICULTURE.

UR

ot

E.

7—ROR D HOUSEHOLD ECONOMY.

o kAN EDICA. TBERAPEUTICS. HYGIENE.

9—_NATURAL HISTORY AND ZOOLOGY.

e 11 -METEOROLOGY, TERARSTRIAL PHYSICS
G

GRAPHY.
12—GEOLOGY AND MINERALOGY.
13.—ASTRONOMY.
14 & 15.—BIOGRAPHY.
Every person who aeeires to be well informed concern -
Ing the Progress of the Artsand Selencesshould bave a
y of SCIENCE RE€ORD FOR 1873. It will be & most in-
terestlng and valuable Book and should have a place in
every Household, in every Library.
600 pa, es,Ocﬁavo. Handsomely Bound Many Engrav-

in

genthy umuto all parts of the count y, on receipt of
the price. A liberal discount to the trade and to can-
vassers. Forasale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.

THE SCIENTIF10 AMERICAN will be sent one year
and one copy of SOIENCE RECORD FOR 1873, on
recelpt of $4:50.

SCIENCE BECGQRD FOR 18’72 uniform with the
above. Price 82. %Rmry binding, Sé

ECTIONAL TURBINE—The best for va-
riable streams, Pamphlet free. WM. J. VALEN-
NE, Ft. Edward, N. Y.
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