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.usiness ana �trSmmt 
The Ohar(le f01' [mertWn wilder th1JlIIPAId 'iiJ $1 a lAm. 

HoadleyPortable Engines. R. H. Allen & Co., 
New York,Sole Agents of this best of all patterns. 

Hotchkiss Air Spring Forge Hammer, best 1Il the 
market. Price' low. D. Frisbie & Co • New Haven. Ct. 

The best Varnishes made in the United States, 
OT, for that matter, in the world, are those of Hyatt & 

Co., New York. They use only the purest materials, 

and the product never falls to satisfy users. 

Patent for Sale of a Bottle l<'auCQt. Address for 
particulars, Haury, Box 4,92:t, New York city, 

Wanted-To communicate with a party who has 
a practical knowledge of every branch of the Carriage 

Axle manufacture, with a view of starting a Factory in 

a Western City. Address A. D. Davis, 5 9/ West Adams 

St., Chicago, Ill. 

25 per cent extra power in steam engines, or an 
equal saving in fuel, guaranteed hy applying the n. S. 

Condenser. T .Sault;Con.Eng'r,Gen 'l.Agt., N .Hay .,Ct. 

Withontreflecting upon other Advertising Agen­
cies, we may say that Geo. P. Howell & Co., No. 41 Park 

Row. New York, are deserving of success, and have 

achieved success. They do business on true business prin· 

ciples, pay on demand all that they agree to pay, and com­

bine untiring energy with promptness, system, and care 

fulness in details. From a small beginning they now 

stand head and front aboveall  competitort:).-lIron World 

and Manufacturer, Pittsburgh, Pa.] 

For Sale-Second Hand Wood Working Machin­
ery. D. J. Lattimore, 31st & Chestnut St., Phila., Pa. 

Testing Machine for Bar Iron-Will test section 
of 12 square inches. For sale by Denmead & Son, Balti­

more, Md. 

For Sale-F. N. Hathaway's Patent Combination 
Watch Key, patented May 25, 1875. For further informa· 

tion. inquire of Frank N. Hathaway, No. 34 Hancock 

Avenue, Springfield, Mass. 

Wanted-A Power or Steam Suction Pump, 16 to 
20 inch cylinder. AddressP. O. Box 3396, [loston, Mass. 

Small Engines. N. Twiss, New Haven, Conn. 
l<'01' Sale-At a Sacrifice, the Patent Right to a 

lIImall, easily manufactured article. Every housewife 

wants one. Address John F. Noble. Bridgeport. Conn 

Wanted-One 2 spindle Edging Machine. Ad-
dress, with description and price. P. O. Box 2�58, New 

Haven, Conn. 

Enterprise M'f'g Co., Philadelphia, Pa., Patented 
lIal'dware Man ufacturers and Iron �'ounders. Small 

gray iron castings, warranted soft and smooth, made to 

order, and patented articles of merit manufactured on 

r oyalty. 

Boult's Paneling, Monlding and Dovetailing Ma­
chine is a complete success. Send for pamphlet and sam· 
pIe of work. B. C. M�ch'V Co., Battle Creek. Mich. 

For best and cheapest Surface Planern an j Uni: 
versal Wood Workers, addreBs Bentel. Margedar J & Co. 1 

H >fillton. Ohio. 

The Baxter Engine-A 48 Page Pamphlet, con­
tR.ining detail drawings of all part� and full part,iculars, 

now ready, and will be mailed gratis. W. D. RusBell, 

18ParkPlace, New York. 

Double- Entry Book-Keeping Simplified. The 
most successful Book on the subject ever oublished. 
Cloth, $1. Hoards, 75 cts. Sent post, paid. Catalogue free. 

D. B. W,ggener & Co., 424 Walnut St. Phlladelphia, Pa. 

A Self-Acting "{'rap, to rid out aU Rat and Ani­
mal Creation. Agents wanted. No trouble to sell. For 

Traps, &c.,address .John Dildine, Lhnestoneville, Mon· 

our Co,. Pa. 

Brass Gear Wheels, for Models, &c., on hand and 
made to order. by D. Gilbert & Son, 212 Chest,er St .. Phil­
adelphia, Pa. (List free.) Light manufacturing solicited 

Hotchkiss & Ball, 'Vest Meriden, Conn., Foun­
drymen and Workers of Sheet Metal. Will manufacture 

on royalty Patented articles of merit in their line. Small 

Grav [ron Castings made to order. 

Scroll Sawyers-If you want the best Jig Saw 
Blades,lgetthem made by A. Coats,108 Hester St., N. Y. 

Water, Gas, and Steam Goods-New Catalogue 
packed with first order of goods, or mailed on receipt of 

eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa. 

Price only $3.50.-'rhe Tom Thumb Electnc 
Telegraph. A compact working Telegrapb Apparatus, 
for sending messages, makIng magnets the electriC ligbt, 

giving alarms, and various otber purpose.. Can be put In 
operation by any lad. lncludes battery, key, and wIres. 
Neatly packed and sent to all parts of the world on receIpt 
of price. F. C. Beacb & Co .• 246 Canal St . •  New York 

For Sale-Large lot second hand Machinists' 
Tools, cheap. Send for l1st. 1. H. Shearman. 45 Cort­

andt Street, New York. 

For best Bolt Cutter, at greatly reduced prices, 
a.ddress H. B. Brown & Co .• New Haven Conn. 

"Lehigh"-For informationabout Emery Wheels 
&c. I address L. V. Emery Wheel Co .• Weiss port, Pa. 

American Metaline Co., 61 Warren St., N.Y. City. 
Small ToolS and Gear Wheels for ModelS. LiBl 

Iree. Goodnow & Wigbtman. 23 Cornblll. Boston. Ma ••. 

Peck's Patent Drop Press. Stin the best in U�<l. 
Address Milo Peck. New Haven Conn 

For Solid Emery Wheels and Machinery, .end to 
the Un�on Stone Co .• Boston. Ma.ss .. for circula.r. 

Genuine Concord Axles-Brown,Fisherville,N.R. 

All Frulklan Tools, Ferracnte W k' s,Bridgton,.N. J. 

Faught's Patent Round Braided Belting-The 
Best tblng out-Manufactured ouly by C. W. Amy, 148 

North 3d St .. Phtladelphla, Pa. Send lor CIrcular. 

Hydraulic Presses and Jacks, new and second 
band. Lathes and MachInery for Polishing and Bulllng 
Metals. �J Lyon 470 Grand Street New York. 

Barry Capping Machine for Canning F.stablish­
illents. T. R. Bailey & V�ll. Lockport, N. Y. 

The "Scientific AmerICan" Office, New York, Is 
lUted wltb the MInIature ElectrIc Telegraph. By touching 

Ittle but. tons on the desks ot the managers signals are sent 
to persons In tbe varIous departments of the establ1sh· 

ment. Cheap and eJIective. SplendId for sbops, olllees, 
dweBings. Works for any distance. Price &6. wltb good 
Battery. F. C. Beacb & Co .• 246 Canal St .• New Vork. 
Maker�. Send for free lllustratea Catalogue. 

Temples and Ollcans. Drapm, Hopedale, .MQIlIl 

For 13, 15, 16 and 18 Inch Swing Engine Lathes, 
R,ihlress Sta.r Tool Co .• PrOVidence, R. 1 .  

Spinning Rings of a Superior Quality-Whitins­
ville Spinning Ring Co., Whltlnsvllle. Mass. 

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

For Solid Wrought-iron Beams, etc., see adver­
tisement. Address UnIon Iron Mllls, PIttsburgh, Pa. for 

tthograph, &c. 

J Citutific .1\lUtriclU. 

W .  T. A .  will find a description 0 f rosin oil 
on p. 266, vol. 31.-L. H. R. and G. B. T. will find 
formulas for safety val>'es on p. 330, voI. 32.-H. J. 
C. will find a rule for ascertaining the increase of 
temperature of air by compression on p. 133, vol. 
33.-A. E. B. can silver looking glass by the process 
given on p. 234, vol. 30.-L. M. P.will find directions 
for waterproofing paper on p. 146, vol. 31.-A. M. 
will find a recipe for a fine boot blacking on p. 283, 
vol. 31.-M. P. will find directions for bronzing 
brass castings on p. 283, vol. 31.-C. C. H. will find 
directions for annealing lamp chimneys on p. 42, 
vol. 26.-0. H. F. will find directions for photo­
graphing on wood in Science Record for 1874, pp. 
187, 188. -B. C. will find full directions for molding 
rubber on p. 283, vol. 29.-H. P. D. will find direc­
tions for making a polishing starch on p. 203, vol. 
31.-G. M. P. can repair rnbber hose by the method 
described on p. 203, vol. 30.-G. A. P. can japan 
small iron articles by the process described on p. 
208, vol. 26.-W. R. McF. can rid his house of ants 
by the process given on p. 319, vol. 32.-A. B. S. & 
S. will find that a gold lacquer for brass is de­
scribed on p. 362, vo1.30.-A. G. A. will find a recipe 
for marine glue on p. 43, vol. 32. Fish glue is de· 
scribed on p. 408, vol. 24.-B. F. will find directions 
for gilding picture frames on p. 347, vol. 31.-R. B. 
R. will flnd a formula forascertainingthe power of 
a windmill on p. 241, vol. 32.-E. R ,  A. E. H., and 
E. R. will find directions for preserving natural 
flowers on p. 266, vol. 3t.-E. C. L. Jr. will find a 
description of the process of cutting gears on 
screw-cutting lathes on p.187, vol. 29.-W. S. H. 
will find directions for putting gold lacquer on tin 
on p. 139, vol. 32. 

(1) G. B. R. asks: If the electricity gener­
ated in a Rhumkorff coil were changed into elec· 
tro·moti ve force, wonld there be a greater amount 
than was developed in the battery used to run the 
coil? A. Tbere wonld not. 

(2) F. G. asks: 1. In a copper and zinc bat­
tery, should a wire be attacheD to each of the 
plates, and the ends of the wires he connected; or 
should the wire leading from the copper plate be 
connected to the zinc by the binding screw? A. 
A. wire should be connected to the copper and an­

other to the zinc. 2. How is the circuit made? 
A. The circuit is made by connecting the two 
wires together. 3. When 1 part oil of vitriol to 10 
or 12 parts water is used, how long is it before such 
battery is ready for use? A. The battery will be 
ready for use as soon as it is set np. 4. If the 
zinc weighs 1 lb., how much should the copper 
plate weigh? A. A thin sheet of copper will an­
swer. 5. Can the copper plate in a battery be 
used a second time? A. Yes, 

(3) F. G. S. asks: How long will a well 
tempered compass needle retain magnetism? A. 
It would depend upon the quality of the steel and 
the care with which it was nsed. It is imposslhle 
to state the time without knowledge of the facts. 

(4) S. W. say�: My battery jars are cov­
ered with a coating that hreaks off and crnmbles 
easily. It is white in the gravity batteries, and 
blue in the Daniell. What are the cause and the 
remedy? A. Tbe white deposit is sulphate of 
zinc; cause of its formation is that the solution is 
satnrated. Remedy, dilute the solution with wa­
ter. By pamring or greasing the top of the jar, 
the tendenl'Y to creep over will be removed. 

(5) A. E. P. asks: 1. I propose laying a tel­
egraph line, � a mile long, wUh No. 23 wire. How 
many cells of CalJaud's battery wonld it require 
to run it, the Wlre in the magnet being No. 21? A. 
Twelve. 2. Would it be better for that distance 
to use finer wire on the magnets? A. Yes. 3. 
What size would be best, and how much should be 
on each magnet, there being only two sounders in 
the circuit? A. Use 500 turns of No. 28. 

(6) A. W. C. asks: What is the process of 
deodorizing alcohol? A. Spirit Qf wine, brandy, 
or alcohol distilled over soap lose their empyren­
matic odors and tastes completely. At about 2150 
Fah. the soap retains neither alcohol nor wood 
spirit. The soap employed should contain no po­
tassa; it must be a hard or soda soap, and ought 
to be cvmpletely free from fatty acids or fluids. 
otherwise it may render the product rancid and 
impure. Common soap made from olein and 
soda has satisfied all the conditions in practice. 
If this soap be employed, it will be better to add 
a little soda dur;ng the first distillation. Thirt�­
three pounds of soap is enough for 100 gallons of 
empyreumatic hrandy. Attwood's patent alcohol 
is deodorized by distillation over permanganate of 
potash. 

(7) J. A. asks: 1. How much (length or 
weight) flne wire is absolntely necessary for a ma­
chine to give a shock that can be sustained com­
fortably, say 2000? A. From 1 to 3 Ibs. 2. Is it 
necessary to have two thicknesses of wire? A. 
Yes. 

(8) L. K. Y. asks: How is wood naphtha. 
made? A. See p. 138, vol. 33. 

1. In what way is perchloride of iron made? A. 
Dissolve pure protoxide of iron in dilute muria­
tic acid, and crystallize the salt out by evapora­
tion of the sol vent. 2. How canI make nitrate of 
iron? A. Dissolve pure iron or its oxides in mtric 
acid until it will dissolve no more; fIlter the solu­
tion and evaporate to dryness over a water hath. 
The residue should be redissolved in hot water 
and the so�ution again filtered and evaporated as 
before, in order to remove any basic salt that 
may have formed, and as much of the superfln­

ous nitric acid as possible. 
What do you mean by a primary coil an"- a sec­

ondary coil? A. See p. 115, vol. 33. 

(9) W. E. E. asks: What cement or putty 
is best to use on a chamfered slate joint which is 

exposed to the sun's heat, cold, etc.? A. The form 
you have adopted for the joint is not very favora­
ble for retaining the packing; a better form would 
be that of a plain butt joint, and this would be 
still better if provided with a firm blade !Jetween 
to receive the packing of each slab alone, inde­
pendent of the adjacent one. We know of no ce­
ment that will answer your purpose so well as one 
formed in great part of asbestos. Of course the 
composition of the best of these, such as have 
been proved of value in practice, is not divulged 
by their proprietors. We understand, however, 
that they are fnrnished as articles of eommerce. 

(10) H. C. B. says: We ha,e a dispute as 
follows: I affirm that to make an inside chastr 
from a hub to chase a right hand inside thread 
correctly, a left hand hub must be used, or, in 
other words, a right hand hub will make a left 
hand inside chaser. I do not affirm that the thread 
cannot be cut with either; but, tbat the thread 
may have the conect pitch, the left hand hub 
must be used. Am I right or wrong? A. Right. 
For complete explanation, see No. IV. of" Practi­
cal Mechanism." 

(11) 1. H M. Jr. asks: Row can I print 
from a plate of bichromated glue (acted on by a 
photographic negative) on common paper, with 
printer's ink? A. Coat evenly a glass plate with a 
strong solution of gelatin in water, and when dry, 
flow over this a filtered solution of lJichromate of 
potassa in water. Expose this to strong sunlight 
for a shod time. Repeat this operation-with gel­
atin and potash bichromate, as before-several 
tnnes until a good backgronnd of inSOluble gela­
tin bichromate is obtained. Then prepare the 
plate in a darkened room as at first, and expose 
under the negative as in solar printing; an expo· 
sure, with a gQo'l light, for from flfteen to twenty 
minutes is usnally snfficient. On removing the 
negative, place the bichromate plate immediately 
in a large quantity of clean cold water in a dark 
place, and allow it to remain immersed several 
hours. The water shonld be changed in the mean 
time, in order that all the nnchanged gelatin bi­
chromate should be completely dissolved. The 
film may then be removed from the glass plate, 
dried, and mounted on a slab of lead or zinc for 
printing. 

(12.' A. B. C. asks: How can I toughen 
steel tools, such as gravers, ete, to make them re­
tain a good sharp edge for cut! ing gold and other 
metals? A. If you usc any of the best grades of 
tool steel, and leave them hardened right out, 
without drawing the temper at all, your gravers 
will stand and cnt well. 

(13) F. H. of Berlin, Germany, asks: Which 
electrom"gnets will be the strongest of these 
two: One has one coil of thick wire, and the other 
has two or more coils of thin wire wonnd around 
it. The sizes of the magnets as well as the weight 
of the copper in the wires are sl,pposed to be the 
same in both cases, as well as the current used for 
magnetizing. A. Probahly the Single coil of thick 
wire. It would depend, however, upon the re­
sistance of the wire and hattery. When the re­
sistance of the wire and battery are equal, the 
m.Rximurn Inagnetic etf.-:;ct is secured. 

(14) L. N. n. asks: 1. How can I nickel 
plate hars of iron 3x1� inches? A. Various solu­
tions for r,jckel plating h'we been suggested, bnt 
perhaps one of the best. at least one highly rA­
commended, is that containing the douhle salt of 
nickel and ammonium. Thi, is prepared by dis­
solving 1 part by weight of sulphate of ammonia 
and :n3 parts snIp hate of nickel, in sufficient wa­
terto make a saturated solntion, a little more wa­
ter being added afterwards to prevent any ten­
dency to crystallize. Considerable trouble is nsual­
Iy experienced by the amatenr in his efforts to ob­
tain a good deposit. The principal difficnlty, how­
ever, consists in the management of the operation, 
and the necessity of employing a proper anode, 
which is rather hard to obtain. The anode should 
present a surface in excess, if anything, of that 
of the object to be coated, and the hattery power 
mnRt be carefully regulated to the work required. 
Unless this is done the deposit is apt to contain gas, 
which is al ways evolved in greater or less quanti­
ties with the deposition of nickel, and this is liable 
to make the deposit porous or flaky. A good plan 
is to use two or three Grove or Bunsen in �eries, 
until a slight coating is obtained, after which a 
single Smee cell, of proportions depending on the 
size of the object to be coated, should be used to 
complete tbe operation. It is well, also, to keep 
the solution alkaline by adding a little ammonia 
from time to time. 2. What battery IS the best 
for such purposes? A. The Smee. 

(15) V. C. asks: How must [ proceed to re­
pair the soldered parts of double-barreled gune, 
using no tools but the copper bit? A. Clean the 
parts to be soldered, and apply to them muriatic 
acid which hag been killed with zinc. Warm the 
parts, and solder in the usual way with fine solder. 

(16) G. A. says: In your paper on the slide 
valve, by Joshua Rose, he leads me to infer that 
an engine, when jnst beginning to take steam, 
should have its exhaust port about two thirds 
open In looking at OUr valve and the ports in 
steam chest, I find that ours is not more than one 
fourth open. The engine makes a groaning noise 
when loaded or partly so. What had I better do 
to ease it a little? Would it he best to lengthen 
the valve? A. Yonr valve should be lengthened. 
At least J4 inch more lap should be added to each 
end: this involves the nece8Sity of a new eccen­
tric to increase the valve travel, which should not 
he less in your case than 3� inches. 

(17) L. says: I have a lathe, the spindle of 
which revolves in a very soft and fusible alloy. 
As the bearing has worn out of true, I wish to 
cast a new one. What is a good alloy? A. You 
cannot do better than lise the best grade of 
Babbitt metal; Or mix and use the following: 
Zinc 17 parts, copper 1 part, antimony 1� parts. 
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(18) H. S. asks: What is the presmre of 

water per foot of current of a river 10 feet deep, 
moving at 5 miles per hour? A. The pressure 
will vary with the depth, and may be best ascer· 
tained by making a piece of board a "foot square, 
and suspending it like a swinging sign in the river 
current. A cord attached to opposite points of its 
surface and to a spring balance will practically an­
swer your query. 

(19) G. H. W. asks: Please give me the 
proper size of propeller, engine, and boiler for a 
boat 36 feet long, 6 feet wide, drawing 1� or 2 feet 
of water. I want the boat to go at a speed of 1 6  
miles a n  hour. A. Most builders would hesitate 
to guarantee such a speed for so small a boat, at 
least without the inducemeLt of an extraordinary 
price. 

(20) E. P. says: In your issue of A ugust 
28 yon say: "Ice boats very fre'luently travel 
faster than the wind that drives them." I, with 
several other engineers, would be glad if yon 
would give us the facts or philosophy o n  which 
this statement is founded. In our view, it is plain 
that, if a boat moves faster than the air around 
it, its sails must displace the air in front of them. 
Nowwhere does it get the force to do this? The 
proposition thata moving body whichgets and re­
tains its force and motion only from the moving 
air can do this, involving as it does the corollary 
that the pressure of the air in front of the sails is 
greater than the pressure behind them, appears to 
us to be an absurd idea which we cannot for a 
moment believe that you would entertain. A. 
Thisice boat question has been frequently dis­
cussed in our columns, and explanations given 
with diagrams showing the lines of the forces and 
why theboat moves faster than the wind. Our 
esteemed correspondents are referred thereto. 
Consult, for one example, page 170, vol. 28. Bnt if 
any of them are unable by a stndy of the theory to 
satisfy themselves of the fact, we advise them to 
construct an ice hoat this winter and try the ex­
periment practically. They will find that, with a 
properly constructed machine, skilfully steered, 
in a wind moving say thirty miles an hour, they 
can travel from forty to fifty miles an hour, or 
more, according to the state of the ice. If pre­
vented from experimenting, let them read the 
New York daily papers which in winter contain 
frequent aecounts of ice boat regattas on the Hud­
son river, giving the velocity of the wind and the 
ircreased speed of the boats over the wind. 

(21) .J. M. G. asks: How can we Texas far· 
mersdestroythecountless swarms of rabbits which 
nearly destroy our growing crops of wheat, and 
make sad havoc among our garden stuff? A. En­
close a space with wire netting, leaving room for 
the rabbits to enter, and bait it with carrots. In 
the winter, large numhers can be attracted to a 
spot by this means. 

(22) J. E. P. a"ks: Do you kLOW of any 
preparation to cover a rough laid brick wall with 
in place of mastic? A. To stucco a rough brick 
wall, make a mortar consisting of 1 part hme to 2 
parts sand; add water and work it up thoroughIJ'. 
Bnt to make reliable work, the lime and sand 
must be of the best, and properly prepared before 
being mixed. Take a good fresh stone lime; slake 
it just sufficient to make a finedry powder and nnt 
a paste. 1'hrow this powder agaimt a J4 inch mesh 
wire screen ; what passes through is fit for use, the 
remainder shOUld be rejected. The sand must be 
of the sharpest, screened to a lJniformi:y of size, 
and washed thoroughly clean of all mud and dirt. 
Clean the walJ of all loose dirt, mortar, etc., with 
It stIff broom. Then apply the mortar in two 
coats; the first a rO:Jgh coat to bring- tbe wall to a 
fair surface, and the secon il a finishing coat. Put 
on the second coat before the first is entirely dry. 
Also, put in a little cream water color, to as to 8' t 
with the stucco. The wall should be protected at 
top by a projecting roof. 

(23) ,J. v. H. says: I find that the lead pipe 
carrying off water from my bath and washstandS 
is becoming clogged up. Can you tell me of a 
remedy? A. Pour a little strong ammonia down 
the pipe. 

(24) F. L. says: 1. I have an engi�e 3 x 6 
inches, and intend to run a propeller 30 inches in 
diameter. What size of boiler wonld be sUItable? 
A.. A tubular boiler 28 inches diameter by 4 feet 

high would probably be large enough. 2. I have 
an awning for a boat. How can I make it water­
proof? A. Cover it first with a solutIOn of soap, 
thed with a solution of alum. 

(25) E. G. A. says: I am continually seeing 
statements to the effect that, during a thunder­
storm, the electricit.y passed down the lightning 
rod, escaping into the ground. Is not the reverse 
the case? Does not the electriCity pass from the 
earth up the rod and neutralize the electricity of 
the "loud overhead? If not, why not put a ball 
On the upper end of the rod and point the lower, 
for has not experiment demonstrated that electIi­
city will flow off a point with more rapidity tban 
oll' a round surface, and the reverse in passing on? 
If this be not the case, what is the necessity of 
placing balls on the posts of an electrical machine 
and pOints on the ends of the spokes of an elec­
trical wheel? A. It is conventionally assumed 
t hat the current always passes from positively to 
negatively electrified bodies, so that what we call 
its direction depends altogether upon which is the 
positive and which the negative body. As a mat­
ter of fact, the atmosphere is usually positive re­
latively to the earth; but it is evident that the ac­
tion of the clouds npon each other, nnder the in­
flnence of different currents of air, may result in 
charging them with opposite electricities. When 
the conditions are favorable, they then act indnc­
tively on the earth, the positive cloud inducing a 
negative charge in the portion directly under its 
influence,and the negative cloud a positive charge. 
If a rod is present or the degree of electrification 
is sufficiently great, a discharge takes place from 
the earth to the cloud in one case, and vice versa 
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