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�usintSS anti �trs.anal. All Frui� Tools, Ferraoute W k's,Brtdgton,N. J. faction. A. Twist drills � Inch and over in diame­

The Ohan'oe for f'1lSfJ1'tkm wnder tlW! head 18 $1 a LAne. 

Hoadley Portable Engtnes. R. H. Allen & Co., 
New York,Sole Agents of this best of all patterns. 

Hotchkiss Air Spring Forge Hammer, lJest lI1 the 
market. Prices low. D. Frisbie & Co • New Haven. Ct. 

For Solid Emery Wheels and Machinery, send to 
me Un.!on Stone Co .. Boston. Mass •• for circular. 

Hydraulic Presses and Jacks, new and second 
1B1ld. Latbes and Machinery for Polishing and BUIIlnr 
Metals. E Lyon 470 Grand Street New York. 

Barry Caflplng Machine for Canning Establish-

ter usually have a tapf'r shank, and a feather on 
the end which effectually holds them. Those be· 
low that size, and those having parallel shanks, 
may be held sufficiently firm in an ordinary chuck. 
It would be difficult to make trlanllular holed 
chucks run true. 

Wanted-Situation by a Practical Blast Furnace 
Builder, of 20 yeSl"B' practice; 8 years in this countrJ, 
12 years In tbe Cleveland District, England. "ell up In 
making Wrought Iron Bridges, and all kinds of Boiler 
Work. Can make all Plans and detail drawings. Address 
G. E., Post OffIce, 696, Portsmouth. O. 

ments. T. R. Bailey & Y�II, Lockport, N. Y. I , 

Propeller Engines, from 3 � t 0 10 In. Cylinders. 
Link motion, new style. Castings furnished of flmaller 
Sizes, with propeller wheels. Wm. J. Sanderson, 21 
Church St., Syracuse, N. Y. 

The" Scienti1lc Amencan" Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
Ittle but.tons on the desks of the managers sIgnals are sent 
to persons In th.e various departments of the establish­
ment. Cheap and elfectlve. Splendid for shop., o:1llces, 
1welllngs. Works for any distance. Price $6. with good 
aattery. F. C. Beach & Co., 246 Canal St., New York, 
I\[aker�. Send for free lIIustrateo Catalogue. 

Double·Entry Book-Keeping Simplified. The 
most Buccess1ul Book on the subject ever published. 
Cloth, $1. Boards, 75 cts. Sent post paid. Cataloguefree. 
D. R. W.ggener & Co., 424 Walnut St. Philadelphia, Pa. 

SAmple Package (28 gals.) of Allen's J>ure Lubri­
catlni\' 011 sent to any addres" price $7.50. Geo. Allen, 
Franklin, Pa. 

The Ransom Syphon Condenser will save you 
25 per cent of fuel, or give an equal increase of power. 
Apply it! T. Sault, Consulting Engineer, General Agent, 
New Haven, Conn. 

Messrs. Geo. P. Rowell & Co., the celetJrated and 
popular New York Advertlsing Agency. engage tJ adver· 
tise in gross and d etatl for large eu ltomers in a better and 
cheaper mode than they can do It themselves. This we 
sincerely believe we can do. because it is their sole busi­
ness-their specialty; because they get space at lowest 
whole�ale rates. and because of their intimate and con­
fidential relations with publishers. If we wish to spend 
ten thousand dollars in general advertiSing ovt'r the 
country, notwithstanding our own e xperience and know­
ledge of advertising styles and of rates, we would employ 
them under certain directions. We would save money, 
trouble, worry, and the business would be aone at least 
as well, if not better, than we could do it ourselYes.­
[American Manufacturer's ReYiew.J 

Wanted-Emplol'ment, by a competent Machin­
Ist; has worked at the trade 10 years. Address F. M .  
Robinson , 557 North Miss St., Indianapolis, Ind. 

Foot Lathes-Wm. E. Lewis, Cleveland, Ohio. 
Testing Machine for Bar Iron-Will test section 

of 12 square Incaes. For sale by Demnead & S<\ll, Balti­
more, Md. 

Drop Press, 3,000 to 4,000 Ibs. Send description 
and lowest price to Kittredge Cornice and Ornament 
Company, Salem, Ohio 

Wanted-Parties having; buildings for sale with 
either water or steam power. with suflic!ent room for 50 
to 75 men for manufacturing Agricultural Implements. 
Address L. & A. Y, Gray, Middletown, Vermont. 

Catalogue Free-On Foot Latbes, Fine Tools, and 
Supplies for Artlzans and Amateurs. Jackson & Tyler. 
Baltimore, Md. 

A Self-Acting Trap, to rid out all Rat and Ani· 
mal Creation. Agents wanted. No trouble to .ell. For 
Traps, &c.,address John Dlldine, Limestonev1lle, Mon­
tour Co .• Pa. 

For Sa!e-6 good Milling Machines, $190 each; 
� very heavy ditto (Mason's make), $240 each; heavy 
Bro!l.ching Machine, $225; Pro1l1er, $130; Monitor Screw 
Machine, $175; Hand M1ller, $75; 2 Justice Hammers, 
,175 for the two; 2 heavy Drop Presses, $125 each; 36 in. 
Back Geared Drill. $175; 56 In. Wood & Light Back Gear· 
ed DrIll, $650; 16 ft. Planer, $750; 6 ft. Pond Planer, $425; 
62 In.x17 ft. 41n. Wood & Light Engine Lathe, $1,600; 
Slln.xi6 ft. Lathe, $525; heavy Boller Punch, $650. All 
In good order. Address Shearman & Hllles, 45 Cortlandt 
Street, New York. 

Brass Gear Wheels, for Models, &c., on hand and 
made to order, by D. Gilbert & Son, 212 Ghest.er St., Phll­
adelph:a, Pa. (List free.) 

Sure cure for Slipping Belts-Sutton's patent 
Pulley ('over Is warranted to do double the work before 

the belt will Slip. See ScI. Am. June 21st, 1873, P. 389. 
Circulars free. J. W. Sutton, 95 Liberty St .. New York. 

Cider Wine Mill and Press complete for $10. Sent 
per Express to order. Address H. Sells,Vlenna, Ont., Ca. 

Hotchkiss & Aall, West Meriden, Conn., Foun­
drymen and Workers of Sheet Metal Will manufacture 
on royalty Patented articles of merit In their line. Small 
Gray Iron Castings made to order. 

Big pay, with little money-American Saw File 
Guide. New Toul . All mechanics use them. Manufac· 
tured by E. Roth & Bro.,New Oxford, Pa. CirCUlar free. 

Scroll Sawyers-If you want the best Jig Saw 
Blades a-etthem madeby A. Coats,10B Hester St., N. Y.: 

Electric Burglar Alarms and Private House An­
nunciators; Call, Servants' & Stable Bells; Cheap 1'eleg. 
Insts; Batterlesof all kinds. G. W.Stockly, Cleveland,O 

Steam and Water Gauge and Gaugtil Cocks Com­
bined, requiring only two holes In the Boller, used by all 
boiler makers who have seen it, $15. Hillard & Holland, 

Gold St., New York. 

Water, Gas, and Steam Goods-New Catalogue 
packed with first order of goods, or mailed on receipt of 
eli\'ht stamps. Bailey, Farrell & Co., Pittsburgh, Pa. 

PrIce only $3.50.-The Tom Thumh Electnc 
Telegraph. A compact working Telegraph Apparatus, 
for sending messsges, maklng magnets tbe electric light, 
giving alarms, and various other purpose.. 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 .• 246 Canal St., New York. 

For Sale-Large lot second hand Machinists' 
Tools, cheap. Send for list. 1. H. Shearman, 45 Cort­

.ndt Street, New York. 

For Tri-nitroglycenn, Mica Blasting Powder, 
Frictional Electric Batteries, ElectrIc �'uses, Exploders. 
Gutta Percha Insulated Lead1ng Wires, etc .• etc., etc .• 

result of seven years' experience at H oosac Tunnel, 
address Geo. M. Mowbray, North Adams, Mass. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., Newaaven Conn. 

"Lehlgh"-For informatlonabout Emery Wheels 
&c., address L. V. E mery Wheel Co., Welssport, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Small Tools and Gear Wheels for ModelS. Lt81> 

free. Goodnow & Wightman. 2S Cornhlll. Boston. Mas •• 

Peck'S Patent Drop Press. Still the best in use. 
Address MUo Peck, New Haven Conn 

Faught's Patent Round BraIded Belting-The 
Best tblng out-Manufactured OIl.1y by C. W. Arny, 801 & 
808 Cherry St .• PhiladelphIa, Pa. Sendlor CirCular. 

Genllille Concord ADes-Brown,Fiaherv111e,N.R. 

Temples and Oileans. Draper, Hopedale, Mass. 

For 13, 15, 16 and 18 inch Swing Eul)'ine Lathes, 
.Mress Star Tool Co., Providence, R. I. 

Spinning Rings of a Iiluperior Quality-Whitins-
1I11e Spinning Rlnr Co., WhItinsville, Mass. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
• WlIIlams cor. Of PIYUlouth and Jar, Brooklyn, N. Y. 

For Solid Wrought- iron Beams, etc., see adver­
D1sement. Addres. Union Inn MlIIs, Plttsburrh, Pa. for 
lithograph, &c. 

A. K. will find a recipe for water glass on 
p .225, vol. 23.-A. F. will find directions for ma­
king a sun dial on p. 409, vol. 29.-F. J. C. will find 
directions for making colored glass on p. 390, vol. 
30.-J. N. will find a recipe for blackboard compo· 
sltion on p. 91, vol. 31.-J. N. can utilize the tin of 
tinned plate scraps by the process described on p. 
319, vol. 31. 

(1) J. H. asks: How can I make pure chlo· 
ride of gold and nitrate of silver from United 
states gold coin? A. Dissolve the coin In a limited 
quantity of a warm (not hot) mixture consisting 
of one part nitric and three parts hydrochloric 
acid. Wben solution is complete, filter from the 
white residue of chloride of silver; dilute largely 
with distilled water, and add a filtered aqueous so· 
lution of common sulphate of Iron (6 parts to 1 of 
gold); c:Jllect the precipitated gold, which Is now 
free from copper; redissolve in aqua regia as at 
first, and evaporate to dryness on a water bath. 
Place the filter paper containing the chloride of 
silver, along with a quantity of borax, In a small 
Hessian crucible, and heat strongly until the silver 
is separated and rests as a small button on the bot­
tom of the crucible; remove from the fire, Gover, 
and allow to cool. Then separate the silver from 
the borax by means of boiling water ; dissolve in 

nitric acid, and evaporate to dryness on a water 
bath. 

What chemicals will act as a bleaching agent 
when exposed to sunlight? A. Moisture, chlorine 
gas, chloride of lime, etc. 

(2) M. H. K. a sks: What is the green sub­
stance that gathers on the outside of a porous 
earthenware drinking vessel? Does it C0me from 
the water Inside,or from tbe atmosphere? It wash­
es off readily, and resembles the green sbme of 
stagnant waters. A. It is probably due to the 
quantity of organic matter dissolved in the water, 
which, on eVR,porating, leaves It behind in the form 
you mention. Test a little of the clear water by 
coloring it slightly with permanganate of potash; 
If, after standing for some time, the color disap­
pears, the water is unfit for drinking purposes. 

(3) S. D. G. says: I have a steam whistle 
whieh sounds well at 100 Ibs. steam. If I now 
raise steam to 1,000 Ibs. what effect will It ha ve on 
the whistle? Can It be heard so much fartber, or 
will It fail to sound at all? A. It is problematical 
whether the expansion of the mf'tal would not al­
together alter both the tone and effectiveness of 
the whistle. 

(4) W. M. J. says: The boiler of a thrash· 
ing macbine engine recently exploded at Lexing­
ton, Md. On examination it was found that the 
safety valve was stuck fast In the guide, It being a 
light globe valve Wlth a stem about 3% Inches long. 
like a common glo bevalve stem, with thread IQft 
off, being a close fit. I am under the impreSSion 
that the hand had gone once clear around and up 
to tbe 65 Ibs., as the sheets do not show any signs 
of having been over heated. A. The safety valve 
stem being fast totally Impaired the efficiency of 
the boiler, and it is possible that the needle of the 
pressure gage (if the construction of the gage 
would permit) had made more than an entire rev' 
olution. Tbe pressure In such case Is an unknown 
quantity ;  hence the explosion. 

(5) J. C. asks: Is it p(')ssible to plane a piece 
of hardened steel? A. It Is impracticable, and 
would be, if it could be done, dlsadyantageous. 

(6) C. W. M. asks: 1. If I make an engine 
of brass, it will turn blue when heated. Will the 
color change if I plate it with nickel? A. No. 2. 
How large a copper boiler should I have for an 
engine 1%x3 inohe�, and how thick should the 
shell be? A. Size of boiler about 8 Inches dlame· 
ter and 15 inches long; sbell � inch thick for mod­
erate pressure. 8. Sbould it be brazed or riveted? 
A. It should be brazed and riveted. 4. Will ports 
�x% inches be large enough for a 1%x3 Inch cyl­
Inder? A. You will find a rule for size of ports in 
No. 16, etc., of Practical Mechanism. 

(7) W. E. S. says: A friend of mine assert� 
that, in a Bommon bucket pump the only water 
lifted by the bucket is that which Is above the 
bucket. Is he right? A. Yes. 

(S) A. D. T. says: In my daily e x perience 
In the use of twist drills, I have remarked one im­
provement which a manufacturer might make. 
It is this: Flatten three sides of the shank; this 
will do away with all slipping. Also put a good 
center In the shank. All this can be done at ver.y 
little expense and cannot fall to give great satis-

(9) A. C. T. says: I have seen an article in 
relation to a certain alloy of metals, which when 
melted was of thc required degree of heat for 
tempering edge tools. What Is It? A. We know 
of no special alloy for tbat purpose. Common 
lead is sometimes used, the work being greased 
before Immersion. 

(lJ) L. H. R. asks: 1. I have two shafts 
situated 24 inches from center. I have an endless 
belt 66 inches long. How can I find the diameter 
of two pulleys, both to be the same size, on which 
thIS belt will fit tight? A. Subtract twice the dis­
tance between the centers of the shafts from the 
length of the belt, and divide the remainder by 
3'1416; tbe quotient will be the required diameter 
of each pulley. 2. Under similar circumstances, 
the size of one pulley being given, how can I as­
certain the correct diameter of the second? A. 
To twice the distance between the centers of the 
shafts, add half the circumference of the given 
pulley, and subtract their sum from the length of 
the belt: the remainder, multiplied by 2 and di· 
vlded by 3, will give the diameter of the second 
pulley. 

(11) G. D.-It is likely that thelaw of your 
State, forbidding the sale of �oods manufactured 
under your patent without a seller's license, may 
be enforced; but by a number of judicial dec i­
sion5, you are at liberty tc travel in any State or 
Territory and sell rights to manufacture under 
your patent, and no State lell'lslation can legally 
stop you. 

(12) H. M. says: We are putting up a hori· 
zontal engine. Please give us your method of get­
ting out the template, and the lines and right angle 
line for back box, distance, etc. A. The cylinder 
and crosshead guides are set true horizontally, 
and parallel with the bed frame. The crank shaft 
is set by running a line, true with the bore o! the 
cylinder, the full length of the bed, and setting the 
crank shaft at a right angle to it, keeping all parts 
level with a spirIt level. 

(13) A. M. B. asks: What kind of steel 
sball I use for making a gun barrel? A. Forge it 
from a square bar of soft machine steel of not too 
fine a quality. 

(14) J. N. P. asks: What is the rule for 
calculating the strength of boilers, steam pipes, 
etc. ? A. " For calculating the strength of a singly 
riveted steam boiler, multiply the internal diame­
ter of the boiler in Inches by the pressure of steam 
In Ibs. per square inch, and divide the product by 
8'900. The quotient Is the proper thickness of the 
boiler pIa te in inches." -Bourne. 

(15) A. R D. saye: Wa turn our axle nuts 
in soda and quinine, and putthem away without 
cleaning or oiling, and they rust. Is there a way 
to keep them from rusting without much expense 
or labor? A. Coat them witb boiled oil and white 
lead, mixed to a thick paint. 

(16) C. P. asks: 1. Is the temperature in 
the hot air space of furnaces, used for heating 
purposes, enough to make steam? Yes, generally. 

2. My house is heated by steam, but not satisfac­
torily, and I thought of putting in a furnace with 
a boiler inclosed in the air chamber, believing that 
I sbould get tbe heat of the furnace for the lower 
floors, and make steam enough for the upper stor­

Ies. Would it work? A. This plan will answer if 
properly constructed. 

(17) J. G. asks: 1. Could I have a brass 
cylinder, 2x4 inches, mtlde, that would b!' equal to 
one half horse power? Yes. 2. Would it be a 
high pressure engine � A. Yes. 3. Could a small 
boat be fixed so that the wheel can be propelled 
with one oylinder? A. Yes. 

(IS) W. S. S. says: If I place two cylinders, 
10x30 inches, side by side, and connect them with a 
pipe, atop cocks, etc.,and attach to tbe pipe a small 
engine, cylinder 2x2 inohes, and If I fill cylinder 
No.1 with compressed air, 200 Ibs. to the square 
inch, and cylinder No.2 is empty, and If the air 
from No. lis liberated through pipe and engine to 
No.2, and I keep the pressure to a minimum of 200 
Ibs. per square inch until all the air is forced Into 
No.2: What power will I obtain, and how long 
will it take to empty No. 1 Into No.2, and eo on, 
alternately? A. Yourpower will dependupon the 
point of cut·off and the speed of the engine, and 
would gradually decrease, as the air entering cyl­
inder No.2 would create a constantly increasing 
back pressure upon the engine which would pre· 
vent cylinder No. 1 from ever becoming empty. 
The time necessary to bring the engine to a stand­
still in consequence of the above back pressure 
of course depends upon the size of cylinder No.1. 

(19 ) C. E. K. Jr. asks: For vulcanizing rub­
ber plates I have a small boiler, 4%x5% inches, 
which I heat up to 320°. I fill it about � full of 
water, and then put in the flask, which makes the 
boiler about half full. Is all the water converted 
into steam at a temperature of 320°? If not, what 
temperature would It take to convert it into 
steam, and what amount of pressure should I 
have? A. Only a small portion of the water IS 
converted into steam, and It would not be practi­
cable, with an ordinary apparatus, to evaporate It 
ail In the closed space. 

(20) J. T. say�: I send you a piece of scale 
from a boiler. What Is in the water to make such 
�cale, and what will take it off? A. A good feed 
water heater will probably be efficacious in pre­
venting further deposit; and it is probable that 
wmate of soda will loosen what is already formed. 

(21 T. MeG. asks: What welding mixture 
used on vises to weld the faces on the jaws ? A. 

For welding steel to iron, borax will do. 
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(22) F. M. asks: Please tell me of a remedy 
for cold feet. A. A fast walk of 2% mile�, morn­
ing and evening, Is in most cases a sure cure. 

(23) H. L. S. says: 1. I have an engine Itx3 
Inches, with a fl y  wheel 10 Inches in diameter. 
Would It be large enough to run a skiff 10 feet 
long and 2 feet wide, with a pressure of 40 or 50 
Ibs. of steam? A. It would be better to use a 
steam pressure of 100 or 125 Ibs. per square Inch. 

2. What size of boiler would it take? A. Make a 
boiler with from 20 to 25 square feet of effective 
heating surface. 3. Could a boiler be made to give 
that amount of power, using gasoline as fuel? A. 
Unless you have had experience In the use of gas­
oline as fuel, It would be better to depend upon 
coal or charcoal. 

(24) H. M. N. asks: Which will be the most 
eoonomical way of feeding a boiler, by a steam 
pump driven by an engine, or by an Injector? A. 
The pump driven by the engine will be the most 
economical In general, but not the most conveni­
ent or desirable In all respects. 

(25) W. J. N. says: I have a small boiler S 
inches in diameter and 2 feet long, and propose to 
enlarge it by having a double shell of!6Iron made, 
having a water space of 2 inches between the 
skins. The shell is to be 3 feet high, with an out­
side diameter of 16 inches, and an inside diameter 
of 12 inches. Inside of thiS, I Intend to suspend 
my oid boiler, connecting the walls and steam 
spaces by % inch pipes. I will make the lower 
part of the sbell act as a firebox, fitting a door at 
one side and putting in four cross tubes througb 
the furnace one inch in diameter. Is this a practi­
cable plan ? A. If you make the connections so 
as to secure good circulation, there Is no reason 
why the arrangement will not prove satisfactory 

(26) J. W. S. asks: How can I melt Germa n 
silver? It runs well enough; but when we roli it 
it is full of scales. A. Do not add the zinc until 
the copper and nickel are fused together, and put 
in a lIttle borax with the zinc. 

(27) J. B. R. says: Your paper of August 
14 contained an article referring to paper suitable 
for copying purposes. I enclose a sample of an 
okra paper, originated by me a few years ago. Un­
til I saw the artwle referred to above I had never 
tested my new paper for copying purposes. I 
think I have reason to be satisfied with the result. 
You will see that the copyiLg is a3 distinct as if 
done witb the best Japanese tissue paper; and this 
has been accomplished with paper that was manu­
factured for ordinary new' paper printing. Tbe 
strengtb of tbls paper is such as to adapt it for 
copying Im portant documents, legal papers, etc., 
wbile there Is no doubt that the paper may be 
made still heavier (if desired) and yet answer for 
making distinct copies. Another purpose for 
which this paper would be well adapted would be 
in the manufacture of vegetable parchment. A. 
The paper you send is a fine specimen of exceed­
ing toughness, and is, we think, the strongest un­
si.ed paper we have ever seen. It Is an admirable 
copying paper, and would answer well for the pur­
pose you suggest. 

(2S) F. C. W. Bsks: What is the best metal 
for an expansion tube for hot water? A. Copper. 

(29) M. R. says: 1. I send a sample of stuff 
found In a reservoir for condensed steam from an 
engine. We run steam through 650 feet of pipe 
(the last 100 feet of which is perpendicular) to a 
steam pump, the cylinder of wblch is 8xlO. I 
have found the same material in every spare space 
between the engine and the pump, makillg it ne· 
cessary to clean it out bvery six months. There 
bas not been any grease In the pipe. I should like 
to know what It is. A. It resembles tbe material 
produced by the action of Impure grease on the 
piston. Examine the piston of your engine and 
see whether or not It is ubanged In places into a 
charcoal-like substance, that can be readily cut 
with a knife. 2. I have had a discussion a bout the 
distance that water can be raised with a siphon. 
One claims it could be raised any distance, pro­
vided the discharge end was low enough, while I 
claimed that it could not be rai.ed more than 34 
feet. ,Which Is right ? A. You are. 

(30) M. "'. asks: W ill you explain in your 
answers to correlipondents bow a locomotive will 
run around a curve, the outiide rail of the track 
on the curve being longer than the inside rail, and 
the wheels, of the same size, being keyed on the 
axle at both endil? A. Under the circumstances, 
the wheels would slide on one of the track!. 

(31) W. P. asks: 1. Is there more pressure 
on the top side of a boiler tban on the lower side, 
or is there the same pressure upon every square 
inch in the boiler ? A. There Is a little more at the 
bottom. 2. What Is the rule for calculating the 
horse power of an engine? A. See p. 33, vol. 33. 

(32) R. M. says: '" e want some black paint 
for smoke stacks that are heated nearly red hot. 
Is tbere such a paint ?  A. We lmow of nothing 
that will stand such a temperature. 

(33) R. F. H. says: I have a coarse half 
round Iile, 6 Inches long, which has been in use 
for some time. It has become quite strongly mag­
netized, with tbe south pole at the tip and the 
north pole at the tang. Is not this unus ual? A. 
Such an example as you notice is interesting, and 
not at all usual. Perhaps some of our readers 
m1!Y have observed similar Instances. 

(34) G. W. 1. asks: 1. What practical gain 
would result from the use of a feathering wheel 
instead of the ordinary paddle wheel, in the pro­
pulsion of steamboats? A. Increase of speed or 
diminution of power required. 2. Does the float 
or paddle exert the most force as it enters the 
water or as it leaves It? A. There is very little 
difference. 

(35) J. W. W. asks: Will paraffin in nitrIC 
and sulphuric acids act the same ao;, nitro-glyoerin? 
A. Paraffin Is not suitable for this purpou. 
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