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�u�int�� ana "tr�onal. 
rh£ OharfJefor In8frtion under this head i8 $1· a Line. 

Wanted a position, by a brass finisher of 
extensive experience, as foreman. Address D. Patton, 

402E.12th Street, New York. 
Those who wish to purchase Horse Powers 

and Machines for Threshing and Cleaning Grain and 
Sawing Wood, will do well to send for circular, &c., of 
A. W. Grayand Sons, Middletown, Vermont. 

To Manufacturers-Built expressly to rent, 
New Brick Building. 60x�00 ft., 3 stories high, divided by 
:fire proof walls, with ample water power. Room and 
power In quantities to suit. Address Iudustrlal M'f'g 
Company, Rock Falls, Whiteside Co., Ill. 

A Specialty wanted in lig-ht machinery or 
cast Iron (not malleable) on Royalty or Contract. 
Conard & Murray, Founders and Machinists, 30th and 
Chestnut Sts., Philadelphia, Pa. 

A Boston business man desires the N. E. 
Agency of some manutacture of real merit. 1. W. LUCRS, 
76 Tremont Street, Boston,Mass. 

Patent for Sale of Best Grinding- Mill extant. 
Address J. L.BiShop, 20 College Place,New York. 

Wanted the address of a man competent to 
give estImates, put up and run a tub, bucket, and general 
wooden ware factory. A<!ldress J. M. Ferguson, 221 

Washington Street, New OrleansfLa. 
No inconvenience is ever felt in wearing the 

New Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co., 683 
Broadway, New York. 

Provo Pump Co., Providence, R. 1, Dealers, 
waut Illustrated Circulars and Prices of all kinds of 
Pumps, aud Steam and Water Appliances generally. 

Wanted-Second hand Upright Boring Mill. 
Address, with price, Sedalia Foundry and Machine Co., 
Sedalia, Mo. 

W. L. Miller & Co., Findlay, 0., wish to pur­
chase a Shoe· peg Machine, also an Excelsior Machine. 

A perfect Cockle Separator and Wheat Gra· 
der for Flouring Mills. Balch & Giddings, Hlngham,Wls. 

Tlle Cornell University, Ithaca, N.Y., offers 
liberal and practical courses for agriculturists, archl· 
teets, civil engineers, master mechanics, mechanical en� 
glneers, agricultural and manufacturing chemists, print­
ers, veterinary surgeons. etc. ,with laboratories, draught­
ing rooms, farms and work shops. In agriculture and 
mechanic arts, various courses are provided to meet 
wants of aU students; also general cour15es in arts, lite­
rature and scienee preparatory to the other professions. 
Over five hundred free scholarships. Next year begins 
Sept. 8.  For Registers, with full Information, address 
as above. 

Treatise on "Soluble Glass," new edition 
just out, $1, malledbyL. & J. W. Feuchtwanger, 55 Cedar 
Street, New York. 

Hydrofluoric Acid, for Etching and Cleaning 
Glass, put up In all size Lead and Rubber Bottles, for 
sale by L. & J. W. Feuchtwanger, Chemists, 55 Cedar 
Street, New York. 

Mang-anese Black Oxide, for Steel M'f'ct'rs 
and Onll,llers, for sale by L. & J. W Feuchtwanger, 55 
Cedar Street, New York. 

Write to L. & J. W. Feuchtwanger, New 
York, for all Crude Minerals, Metals, Ore!:, Drugs and 
Chemicals, at lowest rates. 

Boult's Patent Upright Single Spindle Com­
bined Mo ulding, Paneling, and Dovetailing Machine. 
No infringement on the combination guide head Shapero 
Does the greatest variety of work with the simplest 
changes of any machine made. Furniture, Car, Carriage 
House, Sash, Door and Blind Makers all use It to advan· 
tage. Battle Creek Machinery Company, Manufacturers, 
Battle Creek, Michigan. 

To Hat and Cap Manufacturers-Something 
new, Novel and good. for Wlnter wear, either Fur or 
Cloth, Is the Multiform Cap, patented by E. Schar!, :lath 
March, 1873. Will make nine distinct changes. Nobby, 
Stylish, and Comfortable. For entire Right or State 
Rlghts,address J.E.Dow & Co.,30Frlend St.,Boston,Mass. 

Situation wanted, in a Cotton or Woolen 
Mill, by an experienced man, who has been overseer, 
also for several members of his family who have worked 
In mllls In different departments. Address A. B., Sp. 
.Box 134, Peterboro', N. H. 

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

Scale in Steam Boilers -How to Remove 
and Prevent it. Address Geo. W. L@rd, Pbll&delphia,Pa. 

Williamson's Road Steamer and Steam Plow 
with rubber Tires. Address D. D. Wllllamson, 32 Broad 
way, New York, or Box 1809. 

Nickel and its Uses for Plating-, with gene· 
ral description. Price 5uc. a copy, mailea free, by L. & J .  
W .  Feuchtwanger,5 5  Cedar Street, New York. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vall. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup· 
lings, Pulleys, Hangers and Shafting a SpeCialty. Orders 
promptly filled. Circulars free. Addres. Shortt Manu· 
facturlng Company, Carthage, N. Y. 
Cabinet Makers' Machinery. T. R.Bailey&Vail. 

Machinery at the Vienna Exposition. See 
the Vienna correspondence of the B08ton Journal Of 
Commerce, $3 a yea.r .. 

Brown's Coalyard Quarry & Contractors' Ap­
paratus for hoisting and conveymgmaterlal by Iron cable, 
W.D.Andrews & Bro. 414 Water st.N. Y. 

Nye's Sperm Sewing Machine Oil is the Best 
n the world. Sold everywhere in bbls.,half bbls., ctlonsand 

bottles, at lowest prices. W. F.Nye, New Bedford,Mass. 
Belting-Best Philadelphia Oak Tanned· 

C. W. Arny, 301 and 303 Cherry Sfreet, Philadelphia, Pa .. 
Stave & Shingle Machinery. T.R.Bailey & Va:iL 

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

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

The Ellis Vapor Eng-ines,with late improve­
ments, manufactured by Haskins Machine Company, 
Fitchburg, Mass. 

The Best Smutter and Separator Combined 
lu America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks-For 
the best. address Murrill & Keizer, Baltimore, Md. 

The Berry-man Heater and Regulator for 
Steam Boilers-No one using Steam Boilers can ailord to 
be without them. I. B. Davis & Co. 

Fivedifferent sizes of Gatling Gunsarenow 
manufactured at Colt's Armory, Hartford, Conn. The 
largersizeshave a ralige of Over two miles. These arms 
are indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han­
dles. Shaping Machine fOr WoodWorking. T. R. Bailey 
& Vall, Lockport, N. Y. 

Jtitutifi' 
Buy Gear's Improved Car Boring Machine, 

Boston, Mass. 
The Berryman Manuf. Co. make a specialty 

of the economy and safety In working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 

Key Sea t Cutting Machine. T.R.Bailey & Vail. 
Cheap Wood-Working Machinery. Addresls 

M. B. Cochran & Co., Pittsburgh, Pa. 
Peck's Patent Drop Press. For circulars, 

address MilO, Peck & Co., New Haven, Conn. 
Steam Fire Engines,R.J .Gould,N ewar k,N.J. 
Sure cure for Slipping Belts-Button's pat­

ent Pulley Cover Is warranted to do double the work 
before the belt will Slip. See ScI. Am. June�lst, 1873, 
Page 389. Circulars free. J. W.Sutton,95 Liberty St. ,N. Y. 

Mining-, Wrecking, Pumping-, Drainage, o:r 
Irrigating ":Machinery, for sale or ren t. S'ee advertisement, 
Andrew's Patent. inside page. 

Machinists-Price List of small Tools free' 
Gear Wheels for Models, Price List free; Chucks and 
Drllls, Price List free. Goodnow & Wlghtman,28 Corn­
hill. Boston. Mass. 

Buy Improved Car Machinery of Gear, Bos­
ton, Mass. 

The Berryman Steam Trap excels all others. 
The best Is always the cheapest. Addreos I. B. Davis & 
CO.t Hartford. Conn. 

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

For Solid Wroug-ht-iron Beams, etc., see ad­
vertlsemen t. Address lTnlon Iron Mllls, Plttsburgh,Pa., 
for lithograph. etc. 

Parties desiring- Steam Machinery for quar­
rying stone. address I>team Stone Cutter Co .. Rutland,Vt. 

Hydraulic Presses and Jacks, new and ssc,. 
nnd hand. E. Lyon. 470 Grand Street. New York. 

Boring Machine for Pulleys-no limit to 
capaclty. T. R. Balley & Vail. Lockport, N. Y. 

A. asks how to make a touchstone for test­
Ing gold. 

T. F. asks: What other ini!,'redients mixed 
wlthhydraullc cement and plaster Of Paris will make a 
hard and lixed lining for the hollow Iron shafts of man· 
tels? 

J. N. F. asks: Is there a soft white metal, 
that will not rust, as cheap as common gray iron? Some­
thing similar to white clothes line metal Is wanted. 

W. H. M. says: I have a mirror, and the 
heat of" stove has affected the glass so thatlt Is worth· 
less; there seems to be a blur _over it, and it looks as 
though It were covered wi th dust. Is there any way to 
restore it? 

J. H. F. wants an instantaneous black wal­
nut stain for soft woods. "I want to dip the pieces In· 
to the stain tank and let the stain strike In as they drain 
on a rack." 

J. S. C. asks for information respecting a 
plant or fungus known In the South as California moss 
or beer moss, used for making molasses beer. 'Vould 
the beer be deleterious to health? 

A. K .  asks: Is there a book p Ilblished on 
phosphorescent compo1jnds,? 

. , 

E. J. B. asks (1) how to put a polish on 
steel or iron,8uch as there is on a chisel or butcher's knife. 
2. What Is a good preventive for rust, for use on bright 
articles exposed to open air? 3 .. How are locksjapanned 
gIving them such a hardglossy color ? 

. A. will find recipes for W orcestershire 
sauce on pp. 249 and281, vol. 26, and one for waterproof 
blacking on p. 90, vol. 26.-R. C. wlll tind the description 
of Hugo Tamm's manganese process on p. 21, vol. 28.­
L. S. C. can tempermlll picks by following the directions 
on p. 106, vol. 25.-A. B. can harden set screws and simi· 
lar articles by using the process described on p. 90, vol. 
26.-J. G. D. can tind processes for tempering steel In 
many of our recent numBers. We cannot repeat them 
so frequent1y as many of our correspondents seem to 
desire.-J. W. T. is correct j W. A. J. made an error.­
C. S. P. wlll tind directions for kalsominlng on p. 351, 
vol. 24.-H. S. can make Pharoah's serpents byfollowlng 
the Instructions given on p. 410, vol. 28.-A. N. wlll tind 
a cement torchlna described on p. 346, vol. 24. Try your 
perpetual motion, and get the water up your Siphon, If 
you can.-B. W. Jr. will tind �n acvount of the method 
of raising pearls on p. 305, vol. 26.-A. J. A. and C. T. B. 
should rea.d H, C. Baird's advertisements in our journal. 
-Po T. R. will tind an answer to his queries about magiC 
lanterns, etc., on p. 27, vol. 29. 

E. M. G. and others ask us for a rule for 
proportioning screw cutting gears. Answer: Multiply 
the screw on your lathe and the thread you wish to cut 
by a given number. If you want 10 threads to the Inch 
and your lathe screw I" 4 threads to the Inch, multiply 
by 8, 10, or 12. The result Will be 80 and 32, 100 and 40, 120 
and 48, and so on. 

J. A. G. & Bro. ask: What is the decision 
of the Supreme Court referred to on p. 336, vol. 28, In reo 
gard to rights of aSSignees under extensions of patents? 
We do not tind It given In present volume. Answer: The 
article on p. 336says: .. We published last week." Look 
on p. 328. 

J. E. E., of Pa., asks: Will some one g-ive 
the scientific cause of the light produced from lightning 
bugs and light wood. In a darknlght I have held a light. 
nlng bug to ascertam t!:te time by my watCh, and often 
wondered what produced It. Is It electricity like the 
electriCity produced by stroking a cat, more distinct· 
Iy seen from a black cat? ElectriCity would not seem to 
be the caUSe of light In light WOOd. In either case, It 
would seem that the sun Is not the only source of light 
unless It Is held that as It Is the Source of aU life (both 
animal and vegetable) these light sources could not have 
exlsted without the sun. Answer: The light produced 
from lightning bugs and other Insects Is due to the se· 
cretion ofphosphorua in the form of a substance termed 
noctlluclne. It is secreted by a special organ, just as 
bile Is produced by the liver. Noctiluclne can be ob. 
talned from the bugs mentioned, from glow worms. 
from phosphorescent marine auImalclllre, from decaying 
tish, tiesh, lIght WOOd, etc. Thus obtained,lt yields light 
by contact with air, the phosphorus being thereby oxy. 
dlzed. In Science Record for 1873, at page 467, an Inter. 
liSlingchapter On this subject is g·iv�n. 

P. S. A. says, in answer to a great many 
queries on cutting old files: Acid Is a good means of 
cleaning old tiles, and there It ends. It wlll destroy any 
cutting edge that may have been left on the tiles. The 
only way to renew old tiles Is to send them to a tile man· 
ufactory, ha ve them annealed, ground out, and then cut 
as If the blank were new. If the steelln the files Is good 
and the blanks heavy, this will give satisfaction. Acid 
has done more to condemn the recutting of tiles than all 
the poor work that has ever been put on tile blanks. 

T. S. S. says that E. S. canremoveiron rust 
from tools by using carbon 011. Apply It, and In a few 
hours rub It with tine sand paper; It will 11ft It off or re· 
move It Immediately. 

J. S. C. asks: What is the oil of rhodium? 
Answer: No such substance Is mentioned In the pharo 
macopeia. A correspondent once informed us that a 
quack recommended Its use, and then oilered to sell the 
stuil at a very high price. 

A. A. N. (1) encloses a sketch of a machine 
for measuring the velocity of the wind, and asks: Will 
It work? In It a governor, similar to that In an engine, 
Is attached to a common windmill. A am! B are sleeves 
that revolve around a spindle. B slides up and down, 

while A does not. At A ls a bevelwheelthr0ughwhlch 
the motion Is communicated from the windmill. D Is an 
arm or pOinter pivoted at C. and also to the sleeve at B; 
while the other end moves over the graduated part of a 
dial, E. As the balls rise or fall, by the force of gravity 
overcome by centrifugal force, the sleeve B rises and 
falls also, and with It the end of the pOinter, D. If It 
wlll WOrk, how can I graduate It? How call I tind the 
position of the pOinter when tile wind blows at the rate 
oflO miles an hour? 2. How can I whiten blocks for 
engraving, so that pencil marks wlll show? I have used 
the white off cards until my cards are all gone. An· 
swers: 1. The contrivance described by our corre$pond� 
ent is not novel. It wlll work, If the scale can be gradu. 
ated: and this can only be done by experiment. There 
are many anemometers, or instruments for' measuring 
the velocity of the wind; but we do not know of any 
that record It with perfect accuracy. 2. Use Chinese 
white, In the form of tine powder, and apply It to the 
block with the tinger. 

A. C. S. asks: Which· is the most economic­
al style of boiler to use, say to the amount of 100 horse 
power? Answer: Your choice would probably lie be· 
tween the locomotive or tubular, and some form of the 
sectional boiler. We could not give you any detinlte ad· 
vice, without knowing more of the circumstances of the 
case. We would also say, in this connection, that these 
columns are for matter of general interest to all our 
readers. Special suggestions as to what particular mao 
@Inesto use In Individual cases cannot be glven here. In· 
formation of this kind ShDUld be obtained from some reo 
liable consulting engineel".�Your other query t as to bevel 
gears, was answered on p __ e 11 of our current volume. 

J. H. K. says: A friend says that the cross-
head connected with the piston rod of " locomotive 
moves forward In the guides and remains stationary 
until the guides Slip the length of the stroke, then for· 
ward again. My Idea Is that the crosshead moves back· 
ward and forward In the guides. He also says that tile 
piston rod moves forward twice as quick as the guides 
slip up the length of the stroke. It Is understood that 
the wheels do not Slip. Answer: Probably you and 
your opponent are looking at the matter from different 
standpoints. If the driving wheels do not Slip, the 
whole locomotive, and consequently all the moving parts, 
go forward at a greater speed than the piston travels In 
Its reciprocating motion In the cylinder. Consequently 
the cross head and piston rod are constantly moving 
forward with reference to a tixed station, such as a tel· 
egraph post, on the line. 

W. A. P. says: We have a 40 horse eng-ine 
fed by two 50 horse tubular bOilers, and we burn about 
eight tuns of coal per week, besides all the fuel made by 
our wood working establishment (wblch Is enough to 
run most engines with the same amount of power 
that we use). The following wlll lllustrate the sltua· 
tlon. The englnemakes 60 revolutions, and the distance 

from the engine to main shatt, A, Is about 100 feet. 1. 

Do we lose power by the long distance the power is 
transmitted? 2. Does It take more power to drive the 
Intermediate counter, B, by the same belt than It would 
by belting baok with another belt? 3. Could we get 
more power by moving the enginenearer the work, and 
carrying the steam through pipes? 4. How much would 
be lost by condensation If the pipe were well protected? 
5. Do you think wire rope could be applied to advantage? 
Answers: 1. Yes. 2. Yes, If you could drive the coun· 
tershaft with a smaller belt. 3. Yes, If the pipes were 
properly protected. 4. Probably not more t han 3 per 
cent, If the connection were straight. 5. We would ad· 
vise you to correspond with the manufactUrers. 

M. A. G. asks: What is bay rum? How is 
it prepared, and what are its uses'? Answer: It is an 
alcoholic spirit distilled from the lea ves of a species of 
laurel termed" bay tree"; extenSively used on account 
of Its peculiar and pleasant fiavor by apothecaries. 

S. A. asks: What is the best metal to use 
on the bottom of a small steamer In a southern or trop­
Ic�1 climate? She Is to carry about 3) tuns, and to draw 
about 4 feet when loaded, and to be used to tow vessels 
at times. We have a boat of Iron; but the bottom has 
to be painted every 7 or 14 days, as the paint Is rubbed 
off In crossing a sand bar from 2 to 6 times every day. 
We have thought of using heavy zinc plates below water 
line and sheet Iron above; would they be durable? 2. 
Wh,t would be the best kind of tubes for an uprlg'lt 
b8iler, iron, brass, or copper, when salt water is used as 
feed for boiler and wood as fuel? Answers: 1. A light 
sheathing of WOOd, covered with copper, would answel' 
very well. The wooden sheathing should be double. 2. 
Composition tubes woUld probably be the most durable 

, for your boiler 
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G. G. asks why lithog-raphic pictures can 
not be transferred by the Willis' pro" .. s, described on 
p. 369, vol. 28. Answer! The Willis process refers to 
photographic pictures only. 

A. M. asks for an explanlttion of the word 
"penny," as used to descrlbe the sizes of nailS, fourpen 
ny. tenpenny, etc. Answer: It is a corrupt on. "Fol)r 
pound,"" tenpound," etc., is correct, and signifies the 
weight per 1 ,000 of the nails. 

A. R. asks what are the number and dimen 
slons of the tUnnels and bridges on the Erie canal. An· 
swer: The bridges are alllt feet or mare from the water 
The published statemeats do not give their number. 

C. E. H. says: I am building a small loco­
motive, and I fear my boiler wlll be too small. The di­
mensions of the cylinder are 2xl� Inches; the boiler's 
length, not lncludlngsmoke arch, Is 20 Inches ana dlam­
ele'\' 8lncbes. Inside of tire box Is 6x7x7 Inches. There 
Is one fiue 2X Inches In diameter. The boiler Is of 16 
ounces copper. If Iny boiler is too small, can you sug­
gest any way to remedy tile evil of Insufficient steam? 
Answer: You can reduce the diameter of cyUnder by 
bushing It, or shorten the stroke by making tbe heads 
tit Into the cylinder for some distance. By either meth 
od, you can get engines proportioned to the size of the 
boller, without changing many of the parts. 

G. P. S. says: I am a fireman on one of the 
dreaded brass engines, and all that I can do wlll not 
keep the hot brass from turning blue. I have used acid 
in almost every form, but with little success. Answer ! 
Fine emery and oll,well rubbed In,wlll poUsh most brass 
work, bllt we are not sure that they act as specltics In 
every case. 

A correspondent encloses a specimen of a 
grass growing largely In MiSSissippi, and asks: 1. Has It 
any commercial value? 2. The yellow pine tree of this 
country was never known to bud or sprout out from the 
stump after the tree was cut down, thestumpdylng and 
decaying very nearly as fast .s the log; but there Is a 
spot of land, In this place, of about tive acres, that is 
thickly covered with pine, cedar, oak, and sweet gum 
trees, where about ten years sin'je there were about a 
dozen of the pines cut down. The stu nps have remained 
perfectly green, and the sap'has continued to rise and 
fallyearly ever si'lce; yet there are no sprouts or buds 
springing from them. Answers: 1. The grass might 1'08 

slbly be used Intoe manufacture of paper. Its commer· 
cial value would depend upon thecostof It. preparation 
for the market. 2. If It Is reltlly sap that rises and faUs 
In the pine stumps, we cannot account for It. But jf 
the stumps are in a locality where they are kept con tin 
ually wec, that would account for their preservation. 

J. W. asks:. Is there any simple and inex­
pensive method of forCing water through a small tube 

say three sixteenths Inch 

JjJ 

llI.. 

bore, after the manner of a 
fountain? Foriostance, sup­
pose I have a tank 3 Inches 
deep that will hold a quart 
how can I force the water

' 

through the tnbe 6 Inches 
above the level of the water 
In the tank? By plaCing the 
tank a foot above the top 01 

the tube, I can get pressure 
enough, but that will not an 
swer j I want tc force it 
through the tube from below 
and have pressure enough to 
cao.se It to fiow through a 
pin hole In the nozzle to tbe 
hlght of an Inch. Answer 
You can do It by employing 
compressed air in your res­
ervoir; or you can easily 
make aUHero's fountain," as 
represented In the sketch. 
The operation of this foun. 
taln is as follows: The ves· 

sel, A, Is tirst tilled with water up to the top of the pipe, 
E. Then, b y pourlng water Into the baSin, C, the air in 
the vessel, B, is compressed, and the water in the vessel 
A, wlll be forced out through the jet, F, to "hlght cor 
responding to the length of the tube, D ,  less the friction 
®f the waterin the discharge pipe. 

G. K. asks: 1. Can steel be cast, as cheaply 
as forged, and of as good quality? 2. Is there a IIqula, 
oil or spirit, that will not freeze, congeal, expand, or 
contract between 0° and112° Fahr.? Answers: 1. Yes. 
2. There Is no liquid known to us that will not expand 
or contract by heat and eold. 

T. C. W. says: Covington, Ky., has as fine 
water works as can be found In the United States. They 
are on the Holly system, and all the water Is pumped 
out of a well on the bank of th", Ohio river. The water 
Is perfectly clear and has a good taste. but It Is too hard. 
People cannot wash with it, even after It has been 
boiled. What shall we put In the water In order to make 
It tit for washing? A reCipe to soften a barrel full of 
water at a time wlll oblige. Answer: Put In just 
enoughmllk oflime to take up the excess of carbonic 
aCid, when the insoluble carbonate WIll be preCIpitated 

B. S. asks: What is the hest method of 
bringing water from a spring about a mi\] distant? The 
fountain head Is 3bout 15 or 20 feet higher than the res· 
ervoir. I would like to know whether WOOd, iron, ce­
ment, or pottery tubing would be the best. Answer: 
Wooden pipes would be the cheapest. They are well 
suited for conducting water. 

S. H. N. asks if aluminum can be soldered 
or brazed to itself or any other metal, in such a manner 
that it will stand a twisting or bending pressure as well 
as any other metal. What flux must be used? H I can 
solder it, but not so as to stand the required strain." 
Answer: A goodsolderfor alumlnum has not yet been 
inventf'd. Goldcan be employed, we suppose, but can­
not tell what strain it wlll bear. One great dlsadvan 
tage attending tlle use of aluminum In alloys Is Its ten 
dency to make them brittle. 

W. P. asks: Is there any difference in the 
draft of a tug boat drawing a vessel or not, the tow Une 
to be horizontal? Answer: We have an Idea that the 
draft wlll be Increased, up to a certain speed, when the 
tugls towing a vessel. Perhaps some of our readers 
who have made observations on this matter, will favor 
us with commuDications. 

S. A. asks: Has vacuum any immediate 
action on the piston of an engine? Answer: Vacuum 
produced on one side of the piston of an engine, has 
precisely the same effect as an equal amount of pressure 
applied to the other side of the piston. 

J. G. R. asks: How long does a current of 
electriCity take to cross the ocean on the cable? An 
swer: One quarter of a mlnute Is the time required to 
make an intelllgible signal on the Cable. 
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