
�u�tnt�� and �tr�onal. 
I'M CllI.li1'oe lor I mertion under tit1/! hood 18 S1 a LAne. 

�cultural ImplcmentB, Farm Machinery, Seeds, 
Fertilizers. R. a Allen & Co .• 189 & 191 Water St .• N. Y. 

Magic Lantcrns, Stereopticons of all sizes and 
prices, lor Parlor Entertainment and Public Exhibitions. 
P,ys well on small Investment. Catalogues free. MeAl· 
I.ter. Man'f'g. OpticIan. 49 Nassau St .. N. 1'. 

Steel Magncts 50c. a dozen and upwards. Send 
lOco and stamp tor sample to Chas.Hettz, Indianapolis, Ind_ 

. Situation Wanted by a Boss Millcr, who under­
stalHIs the ml11illg of westerll graiu, in a merchant or 
custum mill. \-Y. G. Joncs, Lock Box 600, Scranton, Pa. 

Watt Steam H ummcr for Sulc-1500 lbs.-in per­
fect OrUCfj has been used only two years. Address Ed­
gar L. Kln�lcy, Camb ridgeport, Mass. 

Second hand Mulay Saw Mill Wanted. Hcnry 
Otts, New Orleans, La. 

Wanted-Machinery for splitting out or riving 
Pipe Stayc.3 60 lnchc3 long, :3 tu 5 inches wide, and 1}4 
Inch thIck, from White Oak Timber, forthe New Orleans 
market. Address Geo. G. Hughes, Jackaon� Tenn. 

Wanted-To know who makes Malleable Iron 
Castings. Address lieo. G. Buckland, SlOckton. Cal. 

Onc Barrel Stave Sa w and Edger, nearly new, for 
Sale Cheap, by S. J. Benedict, East Handolph, N. Y. 

"Book-Keeping Simplified." The Double-entry 
System stripped 01 all complication and ditficulty. Com­
p!cte practical lnstructton in a few pages. Price, cloth, 
$1. Boards, 75 eta. Sent post paid. Catalogue of Prac­
tical Books free. D. B. Waggener & Co., Puhllshers, 
424 Walnut St., Philadelphia. 

State or County Rights for a very useful House­
nold article. Can be had without any risk to purchaseI'. 
l'�or particulars, address E. F .Landis & Co. ,Lancaster,PlI.. 

The Lightning Screw Plate Threads to thc Exact 
Size at a 8inglc Cut. Work equal to that of an engine 
lathe. Wiley & Hussell M'f'g Co., Greenfield, Mass. 

The firm of Goo. P. Rowell & Co., No. 41 Park 
Row, New York, Is the most extensive AdYcl'tigjng 
Agencyln the coumry, aud one with wh!ch It ls aplel' 
sure for publishers to d�al.-[Grecn !lay (Wis.) Gazette.] 

Boult·s Paneling, Moulding and Dovetailing Ma­
chine Is a comp!ete success, Send for pamphlet and sam­
ple of work. D. C. �hch'y Co., Battle Creek, Mich. 

Speed Indicator-Every mechanic needs one; 
can carry In vest pooket. Satisfaction guaranteed. Dy 
mall, $2. Sam'l Harris & Co., 45 Desplalnes St., Chicago. 

Governors-% & % inch for � to 3 H.P. Engines. 
BrJ.ssj perfect working. Fl111shcdand ornamental. Price 
$20. Samuel Harris & Co., 45 Desplalnes St., Chicago. 

Sleep Wcll-All agents sell them. Apply for 
terms. Sample 25{'. Address Burglar Fon Co., Erte, Pa . 

Room and 12 Horse to Let-AinSlie & Masten, 
Toledo, Ohio. 

For Sale-Canadian Patcnt on the "Jarecki Ad­
justable Pipe Tongs." Patent granted for fifteen years. 
Address Jarecki l\J'f'g CO.t Erie, Pa. 

A complete bed-room earth closet for $5. Send 
for pamphlet. Sanitarian ],I'f'g Co.,41 Courtlandt St.N.Y. 

Mills for Flour & ]'ced, White Lcad, Colors, Ivory 
lllack,PrinUng Ink,&c, John Hoss, 1Vll!iamsburgh,N. Y. 

Two Patcnts for Sale. A.F.Tarr, Hockport,Mass 
Thc manufacture of an established machinist's 

Tool, I1gbt Hoyalty, for sale. Address HProprictor," 
103WaYerley Place, New York. 

Telegraph and Electrical Instruments and Bat­
teries, cheap. M. A. Duell, 86 Bank St .. Cleveland. O. 

Saw Ye the Saw?-$l,OOO Gold forH!l.nd Sawmill 
to do same work with no more power Expe:ndel. A. B. 
Cohu, 197 Water St., New York. 

Dickin�on's Patcnt Shaped Diamond Carbon 
POints and adjustable holder for working Stone, dressing 
Emery Wheels, Grindstones, &c., 6t Nassau st., N. Y. 

The Baxter Steam Engine, 2 to 1 5  Horse Power. 
Simple, Safe, Durable, and ��conomica1. 
• " Thc Best are always the Cheapest." 
Oyer One Thousand in use, giving entire satisfaction. 
Addrc8s Wm. D. Russell. 18 Park Place, New York. 

For thc Ori6rinal Skinner Portable Engine (im­
proYcd),2toBH.P., address L. G. Skinner, Erie, Pa., 
late Skinner & Walrath, ChIttenango, N. Y. 

Engmes, 2 to 8 H . P .  N .  TwiSS, New Haven, Ct. 
For 13, 1.5,16 & 18 in. Swing Engine Lathes, ad­

dress Star Tool Co., Providence, R. 1. 
Models for Invcntor3.-H. D. Morris, Ithaca,N.Y 
Wanted-Forcman in an Agricultu ral Machine 

Shop. Refcrence requir�d. Address Harris Manufac­
turing Company, Janesville, 'Vis. 
Every MetalWorker should have a Universal Hand 

Planer. Address J. Eo Sultterlln,60Dua�e St., New York. 

Soap Stone Packing in large or small quantities. 
Walrus Leather Wheels for polishing any Metals. 
Belt Stud, for fastening Leather or Rubber Belts. 
Baxter Wrenches for difficult corners. 
Greene. Tweed & Co., 18 Park Place, New York. 

Three Second Hand Norris Locomotives, 16 tuns 
"ach; 4 ft. 8X Inches gauge, for sale by N. O. & C. R. R. 
C o  .• New Orleans, La. 

Agents.-100 men wanted; $10 dally, or salary· 
sclling our new goods. Novelty Co., 300 Broadway ,N. y, 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boUer j tt removes the 
scale-producing material from nU kinds of waterj cannot 
I njure Boller, as It has no e\lecton Iron; saves 20 times Its 
cost both In Fuel and repairs of Boller; Increases steam­
Ing capacity of Boller; has been tested In hundreds of 
Boilers; has removed Bushels of Scales In single cases. 
It Is In Barrels 50J lb., X Bbls. 250 lb .• ,. Bbls. 125lb .. 
Price 10 cents per lb., less than J1I price of other prepara­
tions, and superior to all others. Address orders to 
N. Spencer Thomas, Elmira, N. Y. 

F o r  Tri-nitroglycerin, Mica Blasting Powder, 
Electric Batteries, Elcctrlc (I'uses, Exploders.Gutta Per­
clla Insulated Leading Wires, etc., etc., etc., result of 
seven years' experience at Hoosac Tunnel. address Geo. 
M. Mowbray, North Adams, Mass. 

Fanght's Patent Round Braided Belting-The 
Best thing out-Manufactured only by C. W. Arny, 001 & 
309 Cherry St., Philadelphia, Pa. Send for CIrcular. 

Genuine Concord Axles-Brown,Flshervllle,N.H 
Price only $3.50.-The Tom Thumh Electric 

Telegraph. A compact working Telegraph Apparatus, 
tor sending messages, making magnets, the electric light, 
giving Klarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key,and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 216 Canal s·t.; New York. 

: The Lester 011 Co., 183 WaterSt.,N.Y., Exclusive 
Manufacturers of the renowned Synovial Lulirlcatlng 011. 
Tb:e most perfect and economical lubricant In existence. 
Send for CIrcular. 

Temples and OllcanB. Draper, Hopedale, May. 

J titutifit !tutritlu. 
W. H. Havens' Jro�

-'-
6ircular Saw Table-New I said copperas, which is otherw;

'
�� known as green 

Style-unequaled In quality and usefulness. Send to vitriol or sulphate of iron. The wood should be 
Paterson, N. J. for Illustrated circular. steeped in the solution; and when the desired color 

Peck's Patent Drop Press. Still the best in use. Is obtaincd, it should be thoroughly washed in 
Addrcss Milo Peck, New Haven. Conn. water, dried, and varnished with shellac in alcohol. 

The "Scientific Amencan" Office, New York, is If you will send us particulars as to what you 
tltted with the Miniature Electric Telegraph. By touching used on your tablc whether solution of copper or 
little but.tons on the desks of the managers signals are sent . . ' 

to persons In the various departments of the establlsh- Iron, we Will endeavor to help you to rcmove the 
ment. Cheap and e\lectlve. Splendid for shops, 01l1ees, stains from your linen. 
dwellings. Works for any distance. Price $6. wltb good 
Battery. F. C. Beach & Co., 246 Canal St .• New York, 
Makers. Send for free Illustrated Catalogue 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman. 2S Cornblll, Boston, Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Price. low. D. Frisbie & Co .. New Haven. Ct. 

For Solid Wrought-Iron Beams, etc., see adver­
tisement. Address Union Iron MillS, Pittsburgh, Pa. for 
lithograph, &c. 

Spinning Rings of a Iiluperior Quality-Whitins­
ville Spinning Ring Co., Wbltlnsvllle, Mass. 
All Fruikan Tools, Ferracute W k'p,lJridgton,N. J. 

Wash Stands, New Styles, Marble Tops, can be 
ll8ed In anv situation. Prices very low. Send' for a cata­
OgU0. Bailey. Farrell <I< Co., Pittsburgh, Pa. 

Send for Circular of a very Superior Boller Feed 
Pump. D. Frisbie & Co .. New Haven. Conn. 

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

Mechanical Expert in Patent Cases. T. D. Stetson, 
21 Murrav St .. New York. 

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

Hydraulic Presses and Jacks, new and second 
land. Lathes and Machlncry for Polishing and BntIlng 
\letals, E. Lyon. 4'10 Grand Street New York. 

1,000 lbs. English Steel Necdle Wire, in coil, No. 
H Irvn Wire Gauge, for 83.le less than cost of importa­
tionj also, 500 lbs. of No. 16, suitable for needles, spiral 
springs. or any purpose requiring a line quality of steel. 
Goodnow & Wightman, 23 Cornblll, Boston, Mass. 

1, 2& 3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. 

A. F. K. will find a description of a breech­
loading cannon on pp. 149, 402, vol. 27.-A. S. H. 
will find that galvanizing cast iron Is described on 
p . .5n, vol. 24.-D. G. & S. will find directions for an­
nealing steel on p. 107, vol. 29.-A. R. N. can tan 
buffalo hides with the hair on by the method de­
scribed on p. 59, vol. 29. 

(1) A. R. C. asks: 1. Will copper (such as 
the bottoms of wash boilers or tea kettles are 
made of) do for a boiler to run a small enginc? I 
want it to run for 6 hours and be heated by kero­
sene. A. A boiler to run an engine of this size, 
and do any work, could not conveniently be heat­
ed by a kerosene lamp. It may be made with a 
central fiue, using charcoal as fuel. 2. How low 
can water be safely in a boiler? A. It is weI! to 
set the gage cocks so as to keep the boiler at least 
h3lf full of water. 

(2) A. T. W. asks: 1. What is meant by 
the pitch of a propellcr? A. The pitch of a pro­
peller is the distance it would advance in one rcv­
olution, if it turned in an <lllyielding medium, 
like a screw in a nut. 2. Is a cylinder 1x2 inches 
large enough to run a boat three feet long and 
about the same proportions as the Mab, described 
in your issuc of March 2O? A. Ye3. 3. Of what 
dimemions should I make the boiler? A. About 
12 iochesin diameter and 15 inches high. 4. Could 
I run a larger boat with the above mentioned di­
ameter? A. Yes, one twice as large. 

(3) E. L. asks: How can I remove oil or 
grease spots from a'wooden fioor? A.In some cases, 
it can be washed out with a solution of potash; 
but generally you must take out the board to take 
out the stain. 

Is the following rule for finding the number of 
feet of board that can be sawn from a log cor­
rect? From diameter in inches deduct 4, multiply 
the rcmainder by % of itself, and multiply that 
product by thc length of the log, and divide by 8. 
A. There is no rule so far as we know that is ap­
plicable to &11 cases. 

(i) J. M. says: 1. My engine cylinder is 1i 
x2� stroke, steam pressure 25 lbs., speed 1.50 revo­
lutions per minute. What is its power? A We 
suppose the engine is working at about i of a 
horse power. 2. Would a boiler of cylindrical 
form, with 6 flues, and a furnace of � inch wrought 
iron, so attached that the heat can pass under the 
boilcr and return through the fiues into the 
stack, 'do for engine use? A. Such a furnace 
would be apt to burn out. 3. What is a test tube, 
and how is it made? A. It is simply a glass tube 
closed at one end. 

(5) J. E. R. a-ks: What is the most effec­
tual way of keeping chickens clean and free from 
vermin ? A. Rub upon the roostB, once in every 3 
weeks, a little coal 011. Never set the hens on 
nests that have been used much. If the little 
chicks are affected, a drop of lard u pon each head 
has been highly recommended; or a weak solu­
tion of carbolic soap can be used on their heads, 
which will completely exterminate the pests. 

(6) \V. H. says: I noticed in the SCIENTIFIC 
AMERICAN of February 20, 187.5, a recipe for giv­
ing an oaken color to pine (copperas, dissolved in 
stronglye). I did not know what kind of ley, so I 
slaked some lime, taking the water (after It had 
settled) to dissolve the copper, and applied with a 
brush. It was a failure. I tried potash, with no 
better result than to destroy a nice new brush. All 
this experimenting was on a new table, which my 
Wife used to sprinkle the family washing upon. Tlie 
result was that wherever a wet spot touched tlIe ta­
ble it has turned It) ellow, and stained the g�lOd8 
with yellow spots. What is thereinedy? A. Strong 
potasb lye, or a concentratedsolutlon 'of potash 
'in water, was wbat is meantin the recipe. We un­
derstand you'to say that you attempted to dissolve 
copper in tbe ley, whereas tbe recipe distinctly 

(7) C. W. asks: If a rifle ball be shot into 
a two inch oak board so as to penetrate it, and the 
gun reloaded wIth the same amount of the 
same sized powder, and fired up into the air per­
pendicularly, when the ball comes down, would 
it penetrate a two inch oak board? A. It would 
not, as the resistance of the air would decrease 
its vclocity. 

(8) P. asks: 1. What is the essential dif­
ference between the Hirsch and Griffith screw 
propellers? A. The two screws differ from each 
other in the form of the blades and the variation 
of pitch. 2. Wbat pitch should a .5 feet three­
bladed wheel have to give the best results? A. 
A common proportion would be to make the 
piteh 8 feet. 3. What would be the percentage of 
slip? A With a well designed boat, there would 
probably be from 15 to 20 per cent of slip. 

(9) B. W. asks: 1. 'What is the exact vari­
ation of thc magnetic needle in the latitude of 
Wilmington, N. C.? A. W e d o not know that this 
information is published; but by writing to some 
of the officials of Wilmington, you may get your 
question answered. 2. How can I tcst the polarity 
of my compass? A. By finding a true meridian, 
from observation of the sun or a star. You will 
find a method explained in another column of this 
issue. 

(10) H. R. \V. asks: How much mixed 
paint will it take to the square of 100 feet sur­
face on outside work? A. According to Traut­
wein, the firsr coat of paint will take 6% lbs. to 
the square of 1oofeet, 3% lbs. to the second coat, 
and ZM lbs. to the third coat and each subsequent 
coat, the paint being white lead, and weighed be· 
fore thinning. 

(11) H. C. L. asks: If I were riding in a 
car going in an easterly direction at the rate of 30 
miles an hour, and wanted to jump off, which 
would be the proper direction for jumping? A. 
We do not think It would make much difference 
which way you jumped from a car going at that 
rate of spced. 

(12) L. W. J. asks: I have a small engine,of 
1% inche. bore, 3 inches stroke. What would be 
the most appropriate style of boiler to run it with? 
A. You can make an upright boller, with a fiue in 
the center. Diameter of shell, 1.5 incbes: dlRme­
ter of fiue, 4inches; hight of boiler, 30 inches. 

(13) F. K. says: We have, for the purpose 
of reducing large lumps of coal into smaller, 3 
sets of rolls or cylinders, studded on their peri­
pheries with points or teeth; these have become 
dull in time and we desire to resharpen them. The 
cylinders and teeth are made of cast steel, and to 
chip them is a tedious and imperfect process. Can 
we not generate a gas, conduct it to the tooth to 
be sharpened, heat it sufficiently, and hammer out 
the point? A. We believe that you could effect it 
better by the use of emery whecls, which could 
readily be. arranged to do the work. If you wish 
to heat the pointll, however, we presume you could 
do it most readily by the use of a blowpipe of 
proper construction . 

(14) J. W. A. asks: In my engine, the area 
of plate or val ve is 12x12 inches, pressure in steam 
chest ls 1m lbs. per square inch. What amount of 
power is necessary to slide the plate or valve on a 
blank surface, the two surfaces having been 
planed and scraped as valves and seats are usually 
done? The opening under the valve in the valve 
seat is 1xlO or 10 square inches in area. What is 
the amount of power necessary to move or slide 
the valve covering the above opening? Which 
of the two above mentioned will require the least 
power to slidol It on its respective seat? A. The 
power will be the same in each case, if, as we un· 
derstand you t o  mean, there is no upward press­
ure on either valve. 

(15) W. H. S. asks: 1. What is the value 
per cubic foot of charcoal, compared with soft, 
bituminous (Iowa) coal, and with hard wood, for 
firing a steam boiler? A. Coal 1, charcoal %. wood 
�. 2. I have an engine with a rotary or rock cut­
off valve. With 100 lbs. pressure, doing hcavy 
work, I occaslonalJy found the valve tograte im­
mediatelvafter putting on tallow, which gratin!!, 
generally lasted abont five minutes. I tried lard 
oil and castor oil with the same result. I tried 
sulphur and tallow, when the valve worked very 
satisfactorily. I worked it about five weeks with 
sulphur and tallow, and found the cylinder was 
worn Tlll" of an inch larger at the middle than at 
the end. Did the sulpbur have anything to do 
with it? The valve seat, cylinder, and rings are 
very smooth and bright. A. It is more likely that 
the trouble was caused by some lack of proper 
adjustment. 

(16) C. R. B. asks: Why is it that the yolk 
of an egg cannot be beaten as stiff as the white ? 
A. It is due to the fact that a large proportion of 
the yolk is composed of 011. 

(17) O. C. B. asks: 1. I have a boiler 20 
inches high by 15 inches diameter, with 27 tubes. 
Boller is of % inch cast iron, with heads of % inch 

. castlron. How much steam would it be safe to car­
ry? A.We would not advise you to carry a pressure 
of more than 15lbs. In such a bOiler, and we think 
it would be much better to build one of wrought 
iron or copper. 2. How large an engine would it 
take to run a small lathe, 24 inches long, at 60Q 
revolutions per minute? A. Diameter of cylin­
der 1% inches, length of stroke 3 inches. 
. ds) H; s. M. eays': I was recently consult­

ed by a friend who Is about to enter into the man 
ufacture of a oombined Ice chest and refrigerator-
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in which he intends to substitute mechanical force 
for the usual dally supply of icc, that is, he intends 
to form ice in the chcst by mcchanical action, 
the motive power being a man operating, through 
a crank or lever, a small ice machine contained in 
the chest itself. The machine is to be of the ether 
type, in which a quantity of some very volatile li­
quid is made to boil ill a partial vacuum. I was 
asked : How long will it take a moderately strong 
man to make 10 lbs. of ice from 10 lbs. of water at 
70° Fah., providing that the apparatus be as nearly 
perfect as possible? I computed it as follows, and 
my client is of opinion that I am wide of the mark: 
101bs. water will have to be relieved of 38° Fah. of 
its latent heat to reach the freezing point ; and as 
1 lb. of water heated 1° constitutes the unit of 
heat, hence 10X38=380 units of heat which have to 
be taken out of the water bcfore ice forms at all. 
Then again, on the water passing from a liquid to 
a solid form, it will set free 140 units of heat for 
each pound of ice formed, and at the sumc timc 
remain at the same temperature itself. Therefore 
140X10=1,4oo, and 1,400+3S0=1,780 units of heat to 
be converted into mechanical force and con­
verted back into heat in the condenser of 
the machIne; and as every unit of heat bas a mc­
chanical equivalcnt cqual to raising 772lbs. 1 foot 
high, we have 7,2X1"SO=1,374,160 foot pounds, 
which, being divided by 33,000, p-ives 41'63, or the 
number of minutes during which 1 horse powcr is 
required to raise 1,374,160 lbs. one' foot high, or to 
reduce 10 lbs. of water from 70° Fah. to icc; and 
as it requires sevcn men to cxert 1 horse power 
constantly, it will require onc man se,en tim�s as 
long; therefore 41'63X,=291'41-:-60=4'S4 hours as the 
time that one man would be required to work the 
pump to produce 10 lbs. of ice. To this must bc 
added 25 per cent for friction and absorption of 
external heat, which brings the sum total up to 
6'05 hours. Am I right? A. The calculation is 
correct for the theoretical time, and is very credit­
able to you. It is probable, however, that still 
greater allowance must be made for friction, leak­
age, radiation, etc., than the one you haye esti­
mated. 

(19) C. D. asks: By what process can I pro­
duce crystalized effects, such as we see on water 
coolers? A. If can be done by mixing ground 
mica with collodion, and applying to the sur­
face. 

(20) E. S. F. says: 1. \Ve purchased se-me 
woodworking machinery which has been stand­
ing still for some time, and consequently has be­
come gummed. Will kerosene oil be as good as 
anything to remove the gum, or had the mac hines 
better be taken all apart and cleaned ? A. It will 
be better to take lOhe machinery apart. 2. Will 
kerosene injure the journals and boxes if put on 
when we commence running·? A. Ker'lscne oil 
will not injure the journals, but the dirt and grit 
on them may if you start up thc shafts before 
cleaning them. 

(21) C. F, S. asks: How do you explain the 
fact that water, being placed in a cellar in an 
open vessel, will keep vegetables from freezing? 
It has been done here this winter with success, 
protecting apples and potatoes from frost. A. If 
you will give us further particulars we will in,es­
till'ate the matter. We do not think the presencc 
of the water was the preventive. 

(22) H. B. says: We are making a quantity 
of cast iron augers, about 1� inches long and from 
4 to 8 inches diameter at the outside of threads. 
The threads are about 1% inches apart and of 
about the same depth. We wish to polish the8e 
with an emcry belt, having first removed the 
rough exterior by an emery wheel. Is a leather 
or rubber belt best? What kind of glue is bcst? 
A. Use leather and ordinary glue of good quality. 

(23) D. B. C. Jr. says: 1. I wish to build a 
light boat, 30 fectiong by ,bcam, to draw 12 inches 
water. Please give mc the sizc of boiler, engines 
(for side wheels), diameter of side wheels, length 
and depth of buckets. A. Engine 4x6 inches, and 
boiler 3 feet diameter and 4 fect high. 2. Which 
would be thc best, a side whceLcr or a propcller 
for a stream with a rocky bottcm? A. It will bc 
best to have a propeller, or twin scrcws. 

(24) D. W. W. asks: 1. What is the differ­
ence between plumbago and black lead ? A.None. 

Is the mineral known as fiberous asbestos good 
for packing piston and valve rods on steam en­
gines? A. Yes. 

How can I make a brown or black enamel or 
paint, for cylinder heads and steam che�ts. which 
will not crack and scalc off as common paint 
does? A. There is a black varnish made from 
mineral oil that answcr. very well. Seep. 379, vol. 
31. 

(25) J. C. Jr. says: I have a steam engine 
and wish to know if you can inform me why the 
boiler foams. I fancy that the steam pipe is too 
small,or possibly the boiler itself may not be large 
enough for the engine. The builders say that, af­
ter she has been two or thrce months running, she 
will come all right; - but I find �he has not im­
proved after an experience of six weeks. A Thc 
t�ouble is probably caused by dirty water. If w, 
blow off frequently, and clean the boiler. 

(26) H. M. D. asks: Will you please tell me 
how soot may be used to advantage? A. Wood 
soot may be used as a fertilizer. 

How may I gct rid of the grub worm from trces 
and bushes? A. Dig down about the base of the 
trunk about 12 inches, and incase it snugly with 
tarred paper to about one foot above the surface 
of the ground; then fill in the soil. 

What are the ingredients of nitro-glycerin? A. 
It contains carbon 3 eq'livalents, hydrogen .5,ru­
trogen 3, oxygen 9,=C,H,N,O,. 

(27) I. W. S. asks: If I insert a platinum 
wire into a U-shapedtube, fill the t.ube with a mix­
ture of oxygen and hydrogen, place the mouths 
of the tube in a vessel of water and connect the 
ends of the wire with the poles of a battery, will 
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the tube be broken when the combination of the . A. If a closed circuit traversed by a voltaic cur· 
gases takes place? A. If the tube be a strong rent be opened, a scarcely perceptible spark is 01>­
one, Rud has large openings at the mouths, it will tained, if the wire joining the two poles be ihort. 
not.. Further, if the observer himself form a part of the 

How can I make a paste or mucilage which will circuit by holding a pole in each hand, no shock is 
dry quickly, and not make the paper curl up? A. perceived unless the current is very intense. If, 
Use a solution of pure gum arabIC in warm water, on the contrary, the wire is long, and especially if 
and mix a little refined sugar with it. it makes a great number of turns, so as to form a 

(28) G. A. Z. says: I am working an im-
bobbin with very close folds, the spark, which is 

prov£ment on the common smoking pipe, and 
inappreciable when the circuit is closed, acquires 

have to use some llletal inside the bowl, in con-
a great intensity when it is opened, and an 01>­

tact with the burning tobacco. Would brass be 
server in the circUlt receives a shock, which is the 

injurious to the smoker? Would nickel be more 
stronger as the number of turns of wire increaSl'ls. 

Huitable? A. Nickel or nickel-plated brass would 
2. What causes the electric light, and why can it 

be the better for this purpose. 
not be used for ill'lmination? A. The heating of 

Of what is fool's gold compoEed? Is it of any 
value? A. It is a compound of iron and sulphur, 
Fe S., and is of considerable value as a source of 
sulphur in the manufacture of sulphuric acid. 

(49) C. D. H. asks: 1. In the construction 
of an induction coil 3 feet long, is it better to use 
a number of iron wires or a bar of iron for the 
core? A. Use a bundle of iron wires. 2. How 
large should it be? A. As long as the coil. 3 .What 
size of copper wire should be used in the primary 
and secondary colls respectively? A. No.4 in pri­
mary and 36 in secondary. 4. How should each be 
nsulated? A. Cotton tor primary and silk for 
secondary. 5. What is the best material for ends 
of the coll? A. This is immaterial. G. What 
amount of battery would be required for a speci­
iflc length of spark? A. Six cells will give a ten 
inch spark. 7. Would it do for an electric light? 
A. No. 

lime, and magnesia, with some oxide of iron, but 
not sufficient for extraction. No. 3 shows shining 
scales of biotite, a variety of mica, and the remain­
der is a mixture of quartz and felspar. No. 5 is 
not metal, as you say. It is a partly reduced sul­
phuret of iron, exceedingly brittle from presence 
of excess of sulphur.-H. W. F.-It is pyrrhotite 
or magnetic iron pyrites, and contains 39 per cent 
sulphur, 00 of iron, and traces of manganese and 
nickpl.-F.M. 8.-It is galena or sulphuret of lead, 
and contains 85 per cent of metallic lead.-E. J. M. 
-These specimens consist of cRlbonate of lime, 
and may have come from the skeleton or shell of 
some animal. 

the poles is due to the great resistance which the COl!UroNICATIONS RECEIVED. 
(20) G. B. B. asks: In your formula for electric current encounters at these points, the 

amalgam for silvering hollow glass vessels, etc� carhon composing which is converted into vapor 
what qualities of hllld and tin are meant? A. by the intense heat, forming a conducting bridge 
�Ielt together 1 oz. clean Ipad and 1 oz. fine tin in across the gap, over which the luminous transfer 
a clean iron ladle, then immediately add 1 oz. bis- of electricity takes place. 3. How does the core of 
muth. Skim off the dross, remove the ladle from an induction coil affect the induction current·/ 
the fire, and before it sets add 10 ozs. quicksilver. A. It induces a current contrary to that passing in 
Now stir the whole carefully, taking care not to the primary wire at every breaking of the latter, 
breathe over it, as the fumes of the mercury are which comes under the head of extra currents, ex­
vcry pernicious. Pour this through an earthen plained above. 4. Has there ever been patented 
pipe into the glass globe, which turn repeatedly an automatic repeater with simply two relays? 
round. A. We think not. 

(30) It s. S. asks: Is there any advantage 
in hllving the brake block in front of a wheel, or (40) E. A. W. asks: What is absinthe? A 

would it have as much power over the wheel if A cordial of brandy, flavored with wormwood. 

(50) C. W. asks: 1. How can I make wa­
ter colors in small cakes? A. Mix the colors into 
a thick paste with hot water containing a little 
gum arabic, and press into molds. 2. How can T 
make plumbago or black lead into cakes? A. 
Where pieces of sufficient size are obtainable, 
they may be sawn into the required shape. When 
in powder, it may be incorporated with a very 
small quantity of melted sulphur, or moistened 
with water and subjected to great pressure, when 
it coheres. 

The Editor of the SCIENTIFIC AMEIuCAl'I ac­
knowledges, with much pleasure, the receipt of or­
iginal papers and contributions upon the following 
subjects: 

On a New Numerical System. By F. E. 
On the Sun's Orbit. By J. H. 
On Stationary Engines. By J. C. G. 
On the Currant Worm. By C. T. 

Also enquiries and answers from the following . 
F. P. M.-R. H. S.-J. T.-F. H. W . - N. B. D.­
R K. W.-J. T. P.-N. F.-R. S. W.-N. W. H.­
F. H·-N. K. 

HINTS TO CORRESPONDENTS. 
placed behind? A. There would be little, if any, (41) R. G. asks: Can you give me a practi· 

difference. cal recipe for manufacturing potash? A. Caustic 
potash is generally procured by the action of caUE-(31) B. C. & Co. ask: How can I separate tic lime in a boiling solution of carbonate of pot­

tin from dross? A. The tin i� melted and the tem- ash. The lIme unites with the carbonic acid of 
perature raised very considerably in order to ren- the potash, forming insoluble carbonate of lime, 
del' the slag as liquid as possible, so that it may which subsides. The clear liquid, containing the 
not retain too much tin with it. It is also neces- potash in solution, is then drawn off and concen­
sary to stir the melted mass in order to facilitate trated by evaporation. If the heat be continued 
the separation of the tin. The clay is then raked to a point little short of redness, the liquid flows 
out, and the melted tin run into a cast iron pan: without ebullition, and may then be run into 
where it is allowed to remain for some time, in molds, where it solidifies on cooling, forming the 
order that any slag may rise to the surface; after small, grayish white sticks of commerce. The ves­
which it is skimmed, and poured into cast iron sels used are either iron or silver. 

(51) W. L. D. asks: How can I make the 
linking rings which sleight of hand performers 
use? A: We are not acquainted with the manner 
in which these tricks are executed. 

Correspondents whose inqUIries fail to appear 
should repeat thfilm. If not then published, they 
may conclude that, for good reasons, the Editor de­
clines them. The address of the writer should al­
ways be gIven. 

molds. 

Can a person charge himself with elpctricity? 
A. Yes, by means of an electrical machine. 

(52) H. C. N. says: I believe that the fol · 

lowing method of drawing an oval is superior to 
many, and it draws a perfect oval. Take any 

Enquiries relating to patents, or to the patenta­
b··!1ty of inventions, assignments, etc., will not be 
�ublished here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill 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. 

(:32) E. F. H. asks: 1. 'Vhich are the best 
metals for large stencil plates? A. Thin hard 
brassis the best for this purposc. 2. Can Rcids be 
succcssfully used for this purpose? A. No. 

(42) T. S. R. asks: Does it require mOle 
power to run a four-blade propeller than a two 
blade, thc size being the same? A. Yes. 

Hundreds of enquiries analogous to the followilllC 
arc sent: "Who makes good washing machines? 
Whosc is the best knife-cleaning machine? Who 
sells battery carbons? What are the prices of 
terrestrial globes? Whose is the best hominy 
mill? Who sells the best bO'le-crushing mill?" 
All such personal inqUIries are printed. as wilJ be 
observed. in the COlUmn of "Business and Per­
sonal." which is specially set apart for that pur­
pose, subject to the charge mentioned at the head 
of that �'Olumn. Almost any desired informatlOn 
can in this way be expeditiously obtamed. 

(;lS) 8. n. c. asks: In dyeing with aniline 
colors, what can we use to set tho dyo on cottons, 
wool(';Js, and silks? A. Perkin uses tannin as a 
mordant for fixing tho colers upon cotton and cal­
icoes, working in an acid 80lution of the coloring 
matter. A basic load salt may also be used as a 
mordant. Iu calico printing, tho colors aro usual­
ly mixed with albumen, which, by coagulation 
with steam heat, fixes the color on the fiber. Wool 
takes anilinG dyes from their aqueous (but not 
a(]idul:1tod) solution. readily at a temperature of 
l;JJo to 1400 Fah. In the ca'3e of silk, all that is 
necessary is to steep it in the solution (the solv­
ent being either alcohol or wood spirit) until the 
de3ired color is obtained. 

What is the best for an engine making 300 revo­
lutions per minute, the propeller being 28 inclles 
in diameter, and the engine 3J1lx5 inches? A. The 
four-bladed screw will utilizc most of the power. 

(3.1) A. B. R says: I have had 750 barrels 
of old cider on hand for three years. How can I 
turn it into vinegar? A. Add to each barrel a lit­
tle fermenting substance, such as yeast or mother 
of vinegar. 

(35) 'V. C. R asks: I want to make oxygen 
gas in an iron quicksilver bottle. J want to screw 
on to it a cock and a nipple, and put a certain 
amount of chemicals into it, set it on the fire, 
and make the gtlS without lettIng it out of the bot­
tle. In other words, I want to make a sclf-con­
densing gas cylinder. 'Vhat amount of pressure 
will one of those bottles stand? Will 1 lb. chlor­
ate of potttsh and 4 ozs. manganese yield too 
heavy a strain? I put in just half of the above 
quantities and screwed on the b.ottle a stcam gage. 
It brought the gage up to 170 Ibs., and would have 
gone higher, but I felt a little timid, and unscrewed 
the gage, and allowed the gas to escape. The bot­
tleis 12 inches high and 5 inches in diameter, and 
about half an inch thick, outside measurement. 
A. As the volume of a gas is inversely as the 
pressure to which it is subjccted, your bottle,with 
a pressure of 240 Ibs. to the square inch, would hold 
a little o\'er 214 cubic feet. The question is not 
what pressure the bottle will stand when cold, but 
with the bottom (in this case) necessarily heated 
nearly or quite to full rcdness. And as the rigid­
ity of iron decrmlses rapidly as its temperature is 
raised, we are nnable to give you the required Iig­
nres. Your experiment was a very rash one, as 
many serious and some fatal accidents have oc­
CUlTed, to our knowledge, from like experiments. 
Besides, so small a quantity of gas (if used for 
the lime light) would last only a very short 
timc. 

(ilu) G. K. says: I want a cement that will 
harden in 48 hours or less, to be of the consistence 
of molasses. It is to be used to cement sand­
stone under salt or fresh water. A. Usc P01·tland 
cemert. 

(3i) E. E. S. asks: 1. What should be the 
rclative diameters of the wheel on cranK shaft,the 
pulley on saw arbor, and of the saw, in order to 
o btuin thc best effects in a foot power circular 
saw? A. We could not tell without knowirg more 
particulars: but you will find a number of such 
machines in use, and you can observe their pro· 
portions. 2. Is there any advantage in placmg a 
fly wheel on the saw arbor? A. The use of a fiy 
wheel is advisable with such a machine. To your 
other question, there is a 108s of power in the de­
vioe you describe. 

(38) G. L. N. asks: How can I deodorize 
kerosene oil? A. Digest it with chloride of cal­
cium. 'rhis will lea\'e it with a pleasant ethereal 
odor. 

(39) L. D. M. asks: What can I size paper 
with, to prevent lard oll from striking through? 
A. Try dammar va"llish. 

1. What are the extra currents of electricity? 

(43) W. M. asks: What ingredients will 
prevent the explosion of coal oil, and not impair 
the light when used in lamps? A. We can give you 
no better recipe than that of distilling off the 
lighter portions of the fiuid until the specific grav­
ity of the remaining portion is about 0'75 to 0'80. 

square, bisect it, and draw diagonals in thc halves 
of the square. Describe the oval with the com­
PRl'S, using A, C, n, and E as centers. 

1. How can I clean and polish window panes, 
mirrors, etc.? A. Take a small soft sponge, weJl 
washed from IJverything gritty, just dip it into wa­
ter and squeeze it out again, and then dip it into 
some spIrit of wine. Rub it over the glaBS, which 
immMbtely dust over with whiting sifted through 
muslin; rub it lightly and quickly off with a cloth, 
then take a clean cloth and rub it well again, and 
finish by rubbing it with a silk handkerchipf. 2. 
How can I clean lacquered frames? A. Use a soft 
sponge and warm water. For paints, use soap and 
water. 3. How can I clean plated ware? A.Clean 
with hot water, followed by a solution of equal 
parts of spirits of ammonia and turpentine; and 
after this, if nccessary, prepared chalk, whiting, 
magnesia, or rouge. 

(53) E. O. M. says: If N. P. B. will use 
the tang of an old mill saw file, he can turn his 
grindstone off true. When one side of the tang 
wears out, turn it over. 

(44) F. E. M. asks: 1. What proportion to 
the periodic time of the hea venly bodies would be 
the time in which they WOUld faJl to the center of 
force, supposing the tangential force suddenly de­
stroyed? A. The planets will reach the sun with 
the same velocity spiraJly as if they fell direct. 
2. If two masses, each of which would attract to 
its center a bo(}y in one second at the distance of 
one foot, be placed two feet apart, would they 
meet in one second? A. No; they would meet in 
two seconds. 3. Professor Tait in Good lV 01'lW 
speaks of the tridimensional character of space,and 
he mentions that mathematicians have speculated 
upon a fourth dimension. What mode is alluded 
to? A. This speculation reaches to serene hights 
where mathematics become lost in metaphYSics 
and fog. 

(45) M. C. R. asks: 1 .  How can I make an 
electromagnet? A. Wind insulated copper wire 
around the two ends of a bar of soft iron, bent 
into the form of a horseshoe. 2. About what 
weight would a magnet made of 10 Ibs. wire be ca­
pable of raising, and what size of wire is the best? 
A. Coarse wire is the best for making magnets if 
the object is to raise heavy weights. The ques­
tion as to how much a magnet containing 10 Ibs. 
wire would be capable of raising could not be 
properly answered without stating how much bat· 
tery is to be used. 

(46) D. L. M. asks: 1. What is the difference 
between clock time and mean solar time, and why 
is there such a marked difference at particular 
times? A. The equation of time is the difference 
of the sun's true right ascension and mean longi­
tude. 2. Is the direction of the earth's axis to its 
orbit always in the same direction? A. The direc­
tion of the earth's axis is nearly uniform. 

(47) L.E.O.asks: 'Vill an anode composed of 
nickel five cent pieces answer for nickel plating on 
a small scale? A. Yes. 

(48) G. C. P. Jr. asks: 1. What is the best 
way to make a solution of rubber? A. By far the 
best solvent for rubber is bisulphide of carbon. 2. 
Is it safe to heat naphtha over a spirit lamp to 
boiling heat? A. No; the naphtha may bp heated 
by immersing the vessel contaiuing it in hot water 
or hot sand. This had better be done in the open 
air. 

1. What is the best method to adopt in order to 
polish amber tortoisesheJl? A. Use putty pow­
der. 2. When is is faded, can it be restored to Its 
natural color? A. It cannot. 

(54) T. W. D. says, in reply to J. H., who 
asked for a process in which to dye the skins of 
smaJl anImals, such as muskrat, mink, etc.? The 
green huJl of the European walnut is turned to 
account in Europe for dyeing furs black, and the 
huJl of our black walnut could probably be simi­
larly employed. The walnut hull is crushed and 
the juice squeezed out from the pulp, with the ad­
dition of a little water. A small quantity of lime 
is added, and the dye is ready for use. Thc color 
is extremely difficult of extraction, and attaches 
itself very readily to any kind of hair,and itis used 
extensively as a hair dye. The coloring matter 
consists essentiaJly of a soluble alkaloid lately in­
vestigated and known as regianine. 

MINERALS, ETC.-Specimens have been re­
ceivedfrom the following correspondents,and 

examined, with the results stated: 
F. F. H.-·The tin has been acted upon by nitric 

acid of proper strength. The mineral is iron py­
rites.-E. P. C.-It is black oxide of iron, mixed 
with quartz. It has too small a percentage of iron 
to be used as an ore.-G. 8.-It is graphite or 
plumbago.-R. W. T.-It is iron pyrites, and (un­
less you find it in large quantities) cannot be made 
use of.-Y. M.-It is mispickel, and contains ar­
senic 46 per cent, sulphur 20 per cent, and iron 34. 
If you heat it strongly, the arsenic will be driven 
off with a disagreeable smell, and a piece of mag­
netic oxide of iron will remain.-A. E. J.-It is a 
secretion of carbonate of lime, and has no "alue. 
-J. D. B.-It is iron pyrites.-F. A. M. and O. E. F. 
-No. 1 is altered scapoJite. No. 2 is white talc. 
No.3 is aragonite. No. 4 is marcasite, or white 
iron pyrites. No.5 is galena. No. 6 is asbestiform 
talc. No.7 is a variety of talc. It may be used 
as a lubricant orto extract grease, or (when soft 
enough) as a French chalk. No. 8 is compact talc. 
No. 9 is talc. No. 10 is tremolite. No. 11 is fer­
ruginous quartzite. No. 12 is chrysolite imbedded 
in volcanic tuff. No. 1 4  is iron pyrites in granite. 
No. 16 is an altered and decomposed pyroxene. 
No. 17. It is difficult from so small a fragment to 
decide whether it is pyrite or cobaltite. No. 18 is 
cupiferous amygdaloid. No. 19 is yellow oxide of 
iron. No. 20 is compound crystals, containing the 
cube, octohedron, and rhombic dodecahedron of 
iron pyrites.-l. F. D.-Nos. 1 and 2 contain some 
sulphuret of mercury, along with iron pyrites. 
From Nos. 3 and 6 we obtained no indications. No. 
4 contained some iron pyrites in quartz; whether 
anything else were present could not be deter­
mined from the smallness of the amount.-G.C.R. 
-Both samples consist mostly of silex, with some 
alumina. The darker specimen was colored with 
oxide of iron. They both contained phosphoric 
acid, No.2 having the larger percentage; and any 
fertilizing qualities which they possess are due to 
the presence of this constitucnt.-J. O'B.-No.1Is 
magnetite, with some vitreous quartz, soda, 
felspar, and magnetic oxide of iron. No.2 is lime, 
magnesia,and garnet. No.3 is orthoclase. No.4 is 
oligoclase. No. 5 is hornblende.-D. K.-Nos. 1 
and 4 are sulphuret of iron in quartz and pyroxene' 
No.2 is not an iron ore. Itis a silioate of alumina, 
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INDEX OF INVENTIONS 
POB WHICH 

Letter. Patent of tbe United St.te. were 

Granted In tbe Week endlnc 

April 6, 1875, 
AND EACH BEARING THAT DATE. 

TThose marked (r) are reissued patentl.l 

Alarm register I fire, F. H. Field . ...... .. . . . . ....... 161,676 

A xle skein. J. A. E llis ........ . .. . ........ ...... . .... 161,roB 

Ilag holder, J. A. Budlong ............. ............ 161,589 

Bale tie, J. W. P hilp ............... ............. .. . 161,819 

Basket, S. Weinstock ............ ... .. ... ........... 161,846 

Bed bottom, J. L. Decker .......................... 161,765 

Bee hive, E. Gerry ... ................... . ........... 161,606 

Beer cask, P. Knudson .................. ............ 161,796 
Bird cage, A. B. Hendryx ...... ..... . . .............. 161,788 

Boller eO"el'lng, A. Leydet .. ....................... 161,801 

Boller explOSions, pre,·entlng. G. Selden ....... .. 161,709 

Bolt, door, W. C. Hurd .............................. 161,684 
Bolt, king, C. G. L azear ............................. 161.799 

Book case, J. J. Crandall ................ .. ........ 161,669 

Book clamp, J. B. !loyce ........................... 161,743 
Boot ond shoe. Meyer & Frelburg ... . ... . .......... 161,809 

Boot clamp for boot blocks, e. Collier ............ 161,593 
Boot screw wire, A. Van Wagenen . . . . . . . . . . . . • • • •  161 :842 

Box heads, machfn e for cntting, E .  Hersey (r) ..• 6,367 

Brewer's mash machine, J. Schafhaus ..... .....•. 161,708 

Broiler, G. D. Dudley .......... ... ..... ....... .. .... 161,601 

Brollzing machine, H. Battermann ........... ...... 161,734 

Brush and mop holding device, R. C. May ......... 161,805 

Buckle, turn. G. H. Spencer ...... .... ..... ......... 161,882 
Burial vault, L. K. Dutton . . ...... .. . ............. 161,6,3 

Burner, gas, A. G. Bayles ...... . ....... .... - ........ 161,'j�5 
Burner, laboratory gas, C. D. Cheney .•. ......... 101,666 

Burner, vapor, C. H. P rentiss ........ .......... ... 1G1.635 

CalCimine, M. P. Church ................ .. ...... ... 161,591 

Can, sheet metal, J. A. Wilson ................. 161 ,8 48 

Can flanged lids and collars, J. ]\f. P atterson .. . . .  l(jl,684 
Car brake, railway, G. HUler ....................... 161,78;) 

Car coupling, L. L Baker ... . . ............ ... . . ..... 161,586 

Car coupling, J. Yeagly ..... .. ... . . . ................ 161.850 
Car replacer. S. I. G ates . ........................... 161,605 

Car seat, T. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161,G-!6 

Car, stock, J. R. McPherson .......... ............. 161,&07 

Carding machine, Higgins & Whitworth .......... 161,613 

Carriage axle, J. Kline ..... .... ............ ......... ItH,G18 
Carriage bodies, hanging, S. N. Beecher .......... 1Gl,'jS8 

Carriage spring, C. G. Lazear ......... ............. Ull,EUO 
Carriage top, E. P. Stedman ..................... ... ](il,8Si 
Carriage rnnning gear. H. Dibel. .................. 161,�67 
Cartrldge·loadlng Implement, H.L. Hepburn .... . 161,6,2 

Cartridge-loading Implement, W. G. Rawbone .... 161,6�G 

Cattle support, F. H. Relph........ .. ........... 161,625 
Centrifugal hJ uro-extractor, C. C. v..f"ebber .... ... 161,719 

Chair, i1walld, W. Burch ............................ 161.748 
Chair rounus. tenoning, G. W. Parl-::er ... ........ 161,81S 

Chair seat, H. A. Moore ... . ... . .................... 161,6nn 

Chair, tilting. W. T. Doremus ................ .... 161,671 

Chimney cowl, A. J. Robinson ............... ..... 161,704 
Chuck for making swel!ed tenons, A. D. Huff .... 161,7C6 

Churn, T. n. Jewett ................................. 161,704 

r:hurn, C. W. Patton .................... ............ 161.6.33 

Cigar mold, R A ppleby . . . . .... ....... . .......... .. 161,651 

Cfgar press, Svoboua & L uxa .. . .................... 161,715 

Clock, pendulum, F. Eckel. ...... .......... . . . ... . 161,614 

Clocks, calendar movement of, T. H. MOLt ........ 161, 813 
Cloth·frlezlng machine, G. G. Illsbop ..... .. ...... 161.588 

Clothes frome, C. F. Whipple ........ . ......... . .. 161,646 

Clothes wringer, 1. F. Brown ... . . . ........ .. . ..... 161,662 

Coal separating slate mf 0, Broadbent et al .... ll'i(4 
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