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The Oharge far Insertion under this head is One IioUar 

a linefor each insertion,. about eight wards to a line. 

Mechanical Working Drawings a Specialty. Pember­
ton & Scott, 37 Park Row, room 80. 

Assays of Ores, Analyses of MineralS, Waters, Com­
mercial Articles, etc. Technical formulre and processes. 
Laboratory, 33 Park Row, N .  Y. Fuller & Stillman. 

Vertical Scientific Grain Mills. A.W.Straub & Co., Phila. 
Telephones.-Send two Stamps for Working Cut with 

instructions. Electric Supply Co., Providence, R. I .  

Wanted.-A first-class business man with $10,000 to 
invest, and capable of assuming the general manage­
ment of a Machine Shop and Foundry in Western Can­
Jl,da. Shop now in operation i connections first-class; and 
�ecurity unquestionable. F. W.Glen, Oshawa, Ontario. 

Wanted.-A Second·hand Planer and Matcher to work 
12 in. G. B. Lartigue, Blackville. Barnwell Co., S. C. 

Wanted.-6, 8 ,  and 10 horse Engine Patterns, horizon· 
tal; 60 to 72 inch Swing Lathe; 2 Ton Geared Pulley 
Blocks . Address Lock Box 50, Marietta, Ga. 

Wanted.- Parties to manufacture a first-class Side­
hill Plow on Royalty. P. Bouchet, 140 W. 28th St., N. Y. 

Agency wanted for Patented Specialties in Machinery. 
J. H. Kelly, 46 Cortlandt St., N. Y. 

Wanted ... Machinery, new or 2d hand, for Laying 
Window Lines, etc. P. O. Box 641, Boston, Mass. 

Superior Hoisting Engines, all kinds, sizes, and prices. 
96 Liberty St., N. Y. Lidgerwood Manuf. Company. 

New Lathe Attachments, such as Gear Cutting, Tap 
and Spline Slotting. W. P. Hopkins, Lawrence, Mass. 

Wanted.-A good 2d hand Power Hammer, medium 
�Ize, steam or belt. Ramsay & Latrobe, Baltimore, Md. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an Indestructible machine. See ad. back page. 

Friction Clutches warranted to drive Circular Log 
Saws direct on the arbor; Upright Mill Spindles, which 
can be stopped instantly; Safety Elevators, and HOISting 
Machinery. D. Frisbie & Co., New Haven, Conn. 

Telephone SuppJies.-All the parts but the diaphragm 
of a pair of Telepbones, with instructions for complet­
ing it, sent on receipt of $5. C. E. Jones & Bro., Cin., O .  

Sperm Oil, Pure. Wm. F . Nye, New Bedford, Mass. 
Walrath's Improved Portable Engines best in market; 

S to 8 H. P. Peter Walrath. Chittenango, N. Y. 

For Solid Wrought Iron Beams, etc., see advertise­
ment. Address Union Iron Mills. Pittsburgh, Pa., for 
lithograph, etc. 

For book on Lubricants, R. J. Chard, 134 M.Lane,N.Y. 
2d Hand Iron Planer built by Smith of Salem. Plane 13 

ft. x 80 in.; price $300. A. C. Stebbins, Worcester. Mass. 

Cornice Brakes. J. M. Robinson & Co., Cincinnati, O. 
John T. Noye & Son, Buffalo, N. Y . , are Manufactur­

ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth . 
Send forlar,..e illustrated catalogue. 

Power & Foot Presses, Ferracute Co" Bridgeton, N. J. 
Solid Emery Vulcanite Wheels-The Solid Original 

Emery Wheel- other kinds imitations and inferior. 
Caution.-Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack­
Ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand Ibs. in­
valuable for strength and durabillty. Circulars free. 
Pittsburgh Steel Casting Co" Pittsburgh, Pa. 

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

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand St.,N. Y .  

Wanted.-Second-hand Gun Stocking, and other Gun 
Machinery. Address V. A. King, Lock Box 81, New 
Haven, Conn. 

For Boult's Paneling, Moulding, and Dovetailing Ma­
chine, and other wood .. working machinery, address B. C .  
Machinery Co., Battle Creek, Mich. 

Patent Scroll and Band Saws. Best and cheapest in 
use. Cordesman, Egan & Co. , Cincinnati, O. 

Chester Steel Castings Co. make castings for heavy 
gearing, and HydrauliC Cylinders where great strength 
is required. See their advertisement, page 190. 

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 
For Best Insulated Telegraph Wire, Telephone Wire, 

and Flexible Cordage, Eugene F. Phillips, 67 Stewart St., 
Providence. R I. 

Silver Solder and small Tubing. John Holland, Cin­
Cinnati, Manufacturer of Gold Pens and Pencil Cases. 

Lansdell & Leng's Lever and Cam Gate Valves. Cheap· 
est and best. Leng & Ogden, 212 Pearl St., N. Y. 

Best Machinists' Tools. Pratt & Whitney,Hartford,Ct. 
Hand Fire Engines, Lift and Force Pumps for fire 

and all other purposes. Address Rumsey & Co., Seneca 
Falls, N .Y., U.S.A. 

The Turbine Wheel made b y Risdon & Co., Mt. Holly, 
N, J" gave the best results at Centennial test. 

Vertical & Yacht Engines. N. W. Twiss,New Haven,Ct. 
Fast Boat Engine Castings of the type of the celebra­

ted Steam Launch Flirt for sale. Price. with working 
dra,wings. $25; the same finished, $150; larger sizes at 
proportional rates. Send for description. H.S.Maxlm, 
M.E., room 74, Coal and Iron Exchange, or P. O. Box 
1849, N. Y. 

Bound Volumes of the Scientific American.-I have 
on hand about 200 bound volumes of the ScientificAmer­
ican, which I will sell (Singly or together) at $1 each, to 
be sent by express. See advertisement on page 190. 
John Edwards,P. O. B o x  77S,N. Y .  

NEW BOOKS AND PUlJLICATIONS. 
MAGNETIC VARIATION IN THE UNITED 

STATES. By J. B. Stone, Ph.B.C.S. 
Published by the author, P. O. Box 446, 

Boonton, N. J. Price $1. 50. 

being of especial use in surveys by the compass for the 
recovery of old lines. A valuable reMtme is given of 
the progress in the investigation of the subject of 
magnetic variation from the earliest periods of its dis­
covery in Eng,and to the present time. The book is 
excellently written, and the tables are clearly and ac­
curately printed. The work will doubtless prove of 
much practical value to surveyors generally. 
A HANDBOOK OF VOLUMETRIC ANALYSIS. 

By Edward Hart, S.B. John Wiley & 
Sons, Publishers, 15 Astor Place, New 

York city. Price $2.50. 
A clearly written and well illustrated text book, suc­

cinctly yet fully covering its subject. The methods 
described are in accordance with the latest advances, 
and the instruction given is practical and well calcu­
lated to interest the student. The publishers deserve 
great credit for the excellent typography of this and 
some other text books they have recently issued. No· 
thing is so annoying to the learner as fine or poor type 
and inferior illustrations, while, on the other hand, large 
clean characters and clear comprehensible engravings, 
such as are here before us, render many a dry subject 
inviting. 

in mercantile pursuits, a professional life offers almost 
as many inducements in a financial point of view, and 
more, perhaps, on other accounts. 2. Which is the 
more advantageous, to enter a good machine shop or 
take a course of study at a scientific school? A. If you 
have made up your mind to be an engineer, we would 
recommend two or three years of steady application in 
a machine shop, and then a course at a technical 
school. 

(7) E. E. H. writes: We have no dentist in 
this county. Can you give me some instructions as to 
how a tooth should be filled? A. You will find instruc-
tions for home dentistry in the SCIENTIFIC AMERICAN, 
March 2, 1878, p. 136. In all cases where it is practi­
cable, it is advisable to consult a skillful dentist, eveu 
though this necessitates a trip to some place where 
there is one. 

(8) D. J. B. writes: Some of the papers 
state that locomotives have been built at Jackson, 
Mich., in 3 hours. We do some quick work in our 
shop, but that story discourages us. A. We should be 
pleased to hear from the parties to whom this rapid 
work is credited. 

WOODWARD'S ORNAMENTAL AND FANCY AL- (9) O. E. S. asks whether there is any virtue 
PHABETS. Published by Geo. E. Wood· : in "divining rods," and where he can obtain one. A. 
ward, 136 Chambers street, New York I We believe the only treasure ever discovered by these 
city. : rods is that which passes from the pockets of the cred-

This contains one of the largest collections of orna- ulous to tho�e of charlatans. 
mental alphabets that we have ever seen published- (10) W. O. -1. The method of crossing river 
and all the designs are tasteful. Monograms of almost bars is as described by you. 2. To mark the squares 
all conceivable combinations of letters are an especial on a chessboard it might be better to paint them; but 
feature of the book, and the author shows much artistic you can use a decoction of logwood, afterwards apply­
skill and ingenuity in devising new fancy initials. The i ing a solution of pearlash. 
work is well suited to the needs of architects, draughts- I 
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ited by Dr. Michael Forster, F.R.S., with the co_opera_ l same. 

tion of Professors Gamgee (Manchester), Rutherford (12) J. L. asks: Which is stronger, the 
(Edinburgh), J. B. Sanderson (London), England, and boiler sheet or the seam where it is riveted, in any 7.1: 
of Professors Bowditch (Boston), and Martin (Balti-, inch shell boiler riveted with Y. rivets, 2 inches lap, 
more), America. i rivets 27.1: inches apart? A. The sheet is about twice as 
-;=::;::;:::::======::;::;;:;;:======� 

I
' strong as the seam, generally. 
. (13) J. O. D. asks: Which is the most ad-

I
, vantageous in a sharp 15 foot hoat, to have a small 

, screw geared to revolve rapidly, or a large screw direct· 

I
ly actuated by the engine, economy of space and cost not 

='-----� I to be considered? A. It is best to use as large a screw 
F. C .  S.-See SCIENTIFIC AMERICAN'/' as can be kept well submerged. 

March 16, 1878, p. 172.-E. C. C.-See anSwer to L. A. (14) J. H. T. asks: What will prevent 
G., SCIENTIFIC AMERICAN, March 9, 1878, p. 155.-B. C. stovepipes from leaking, where wood stoves are used in 

-See answer No. 12," Notes and Queries," March 2 , a steam drying room? A. A good draught prevents or-
1878.-C. L. C.-Your method of solvfng the example dinary leaks. Extraordinary ones require refitting or 
is correct. It is a very good way.-" Boiler Owner."- wrapping the pipes. 
You do not send sufficient data; but you will find rules 

• 

by which you can make the calculation for yourself, in (15) S. C. P. asks: How are the hIgh de-

the SCIENTIFIC AMERICAN of November 7, 1874, p. 288. g�eeA of heat, in �elting �etals, measured? A. The 

. -A. G. L.-See SCIENTIFIC AMERICAN, November 27, aIr thermo.meter IS sometimes used for the measure-
1875, p. 339.-C. A. H.-See SCIENTIFIC AMERICAN, ment of hIgh tem?erat�res. Ther� D:re � number of 
May 1, 1875. p. 273.-P. C. M., A. B. C .. J. J. S., and p.yrometer� used, m WhICh the prmCIple IS the. expan: 
others.-We do not recommend special manufactures SlOn of var�ous refrac�ory substances by heat. Siemens 
in these columns.-W. D. P.-Apply to the makers pyrometer IS �n electrlCal apparatus for the s�me p�r-

hoadvertise in the SCIENTIFIC AMERICAN or insert a pose. SometImes an amalgam or alloy, the fusmg pomt 

:otice m the" Business and Personal" col�mn.-O. G. of which is known, is used. Besides these there are 
B.-You do not send sufficient data in regard to the en- the various forms of calorimeter invented by Rumford 
gine. Anthracite is generally more efficient than aver- and others. 
age bituminous coal, in a well designed furnace.-F. (16) W. P. writes: I have a return fiue 
S. D.-We think the steam pipe is rather small.-A. J., boiler set in an arch. In the lower part of each end is 
A. D" and others.-If you will address some of the a handhole exposed to heat. I find it difficult to keep 
booksellers who advertille in our columns, you can ob- it packed. I have tried sheet lead, but it melted, and 
tain information in regard to a number of such books. am now using rubber and white lead. Is there such an 
-R. K. T.-Your data are insufficient. Consult Traut· article as fireproof packing? A. You might use asbes­
wine's" Engineer's Pocket Book," which will enable tos packing. 
you to make the calculations.-A. E. C.-A model 

WS W maker will cut the gear for you. It can also be done in (17) J. . . writes: e have an engine 

most machine shops.-C. J. W.-See SCIENTIFIC AMER. running 70 revolutions per minute, and an upright shaft 
ICAN, December 27, 1373.-C. F. G.-We could not an. connected to the engine shaft with bevel gear, which 
swerthe question from the data sent. The boiler may runs 50 revolutions. Now A. claims that by running 
not be steaming well, or the engine may be wasteful. the engine 40 revolutions, and changing the gear so as 
These matters can only be determined by experiment. to make the upright shaft run 50 revolutions, he can do 

-J. C.-Your data are insufficient.-J. S. R.-The de. the same work as at present. B. thinks that he cannot. 
scription would occupy more space than we have at Who is right? A. You cannot do as much work as be· 
command. Consult some good treatise, or examine fore, after reducing the speed of the engine, whatever 
the process.-M. S.-It would require several days to sizes of gear wheels you use. 
make the calculation properly. You should refer the (18) W. C. H. asks: Can you give me some 
matter to an engineer. Dry docks are preferable to formula whereby cotton cloth can be made waterproof 
slips for large vessels, generally subjecting them to and lightproof? If not lightproof, of yellow or some 
less strain. Both slips and docks pay well when they other non·actinic color. I wish to make a photographic 
are in constant use.-G. W. S.-You can make the bal- dark tent convertible into a camp tent. A. Boil the 
loon either of silk or cotton. Full directions for de- fabric in a solution of 1 oz. aluminum acetate and 1 
termining the proportions are given in the SCIENTIFIC 
AMERICAN for January 30, 1875. For addresses of man· 
ufacturers insert a notice in the" Business and Per­
sonal" column.-J. C. B.-Address the manufacturers. 
-Po H.-Concerning U. S.  mining- laws see p. 1644, 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 103.-C. M. R. 
-Please send sample of paper referred to in No. 16, 
SCIENTIFIC AMERICAN of February 16, 1878.-W. H. 
DeV.-See specifications of patents, 119,394; 150,179; 
187,511. 

(1) J. F. P. asks: Is steam visible? A. 
No. 

(2) M. T. H. asks: Why is borax used in 
welding steel? A. To prevent oxidation of the sur· 
faces to oe united. 

(3) L. A. C. asks: What would be the 
proper lift of valves of a fire 'engine piston pump, to 
obtain the best results? A. Make the lift sufficient to 
give openings equal to the area through the valve seat. 

(4) G. F. F. asks: What canal company 
offered a premium for a steam canal boat which would 
not wash the banks? A. You probably refer to the 
premium offered by the State of New York, which has 
been awarded. 

(5) C. S. M. asks: Can I magnetize a piece 
of good steel )4 of an inch in diameter, with a Callaud 
battery of 16 jars? It is for the bar in a telephone. A. 
Yes. 

quart of water; then for 20 minutes or more in an aqueous 
solution of 4 ozs. quercitronand 20zs. copper sulphate; 
wash, and pass first through a solution of 5 ozs. of po­
tassium bichromate, then through the aluminum acetate 
bath, and finally through boiling soapsuds. 

(19) F. W. B. asks: 1. Will rubber, after 
being dissolved in bisulphide of carbon and spirit, reo 
turn to its former state on being moulded? A. As we 
understand you, yes. 2. Where can bisulphide of car­
bon be obtained? A. Through any dealer in chemi· 
cals. 

(20) F. A. B. asks: Does the paper for 
printing postage stamps require to be damp before 
printing? A. We believe so. 

(21) E. M. asks: How are lithographic 
crayons made? A. White wax, 4 parts, gum lac, 2 
parts; melt over a gentle fire; then add dry soap shav­
ings, 2 parts; stir until dissolved, and add white tallow 
2 parts; copal varnish and lampblack, each 1 part; con· 
tinue the heat and stirring until a cooled sample will 
bear cutting to a fine point. 

(22) A. & S. ask: How may blocks of wood 
be prepared to receive a photograph for subsequent en­
graving and electrotyping? A. Most readily by New­
ton's or other dry emulsion process. It is better to buy 
the emulsions ready prepared, with instructions for use, 
from a dealer in photographic materials. 

This is a compilation of observations made in Amer­
ica from the year 1640 up to the present time, tabu­
lated and arranged for the use of surveyors. The au- (6) G. W. asks: 1. In the Choice of an OC­
thor in his practice has found no tables giving the aI- cupation,. how does mechanical engineering compare 
lowance to be made for d�fference in variation, an� in 

I 
with bnsiness PursUit

.
S in point of financial returns 1 

the present work he supplIes the need, the data gwen. A. While some of. the largest fortunes have been made 

(23) G. F. B. asks: How is the cheapest 
electric light obtained? A. At present we know of no 
electric light cheaper than that produced by the mag­
neto-electric machines which have been described in 
our columns. The subject is under investigation. 
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(24) F. P. asks: Is there a practicable way 
of melting cast iron in small quantities, from 100 to 500 
Ibs.? If so, what style and proportions would a fur­
nace have to be to answer the purpose? A. A smoll 
cupola furnace is best suited fur the purpose; but the 
charge may be fused in a number of large blacklead 
crucibles in a suitable crucible furnace with a strong 
draught or blast. 

(25) G. B. S. asks: Is there anything that 
will cut in alcohol or mix with shellac and give it a yel­
lowish cast? A. Use turmeric. 

(26) J. A. writes: I have been making vin­
egarfor eight or ten years, nsing the same barrels and 
mill. The mill is the Keystone cider mill. My vinegar 
is getting a darker color every year. The barrels (some 
25 in number) were liquor barrels (mostly whisky) with 
oak staves. What is the trouble, and is there any rem­
edy? I first thought that it might be some iron about 
the mill, but I have almost come to the conclnsion that 
it is the barrels. A. Better wash out the first in series 
repeatedly with hot proof spirits, and add occasionally 
a little gelatin to its contents. The last stock may be 
filtered with clean, granular, well burned charcoal. If 
iron is present it may be detected by concentrating a 
small sample and adding a slight excess of ammonia 
water or potassium ferrocyanide-the former gives 
with iron a dark rusty precipitate ; the latter, Prussian 
blue. 

(27) W. C. E. asks: 1. How can I polish, 
permanently, snakewood and similar hard woods? A. 
Apply several coats of good copal varnish, and when 

perfectly dry, rub down with moistened pumice stone; 
then go over it with a flowing coat of clear spirit copal, 
polishing when dry with rottenstone and a trace of oil. 
2. How can silver or nickel be cemented to such woods?' 
A. Melt together equal parts of pitch and gutta percha;; 
apply a film of this hot. 

(28) J. H. C. asks: How are objects best 
preserved for the microscope? A .  Use oil of cloves;; 
i f  previously surrounded by watery solution, wash in 
alcohol and dry first. Where the preparation will not. 
admit of this treatment, use good glycerin. Mount in 
dammar lac or balsam. 

Which of the metals is the best conductor of heat?' 
A. Silver. 

Would not a man weigh less 30 miles above the earth' 
than at its .urface? Yes, a little. See p. 207, vol. 37, 
and answer No. 10, p. 43, current volume SCIENTIFIC' 
AMERICAN. 

(29) C. A. S. writes: A furnace has a cold 
air box leading from out doors. A slide cuts off the 
air from out doors, and a door lets the air in from the 
cellar; cellar has standing water in it some 6 x 8 feet 
square in one end of it. What is your advice as to 
using air from cellar instead of from out doors, in re­
gard to health of persons living in the house? A. We 
recommend that the supply be taken from the outer 
air. 

(30) R. C. writes: Early la.�t fall, wanting 
to conduct water from a well in a somewhat elevated 
position, to an adjOining field, say 900 feet, I laid down 
an iron pipe of % inch bore. The incline being pretty 
regular, and the water in the well standing some 12 or 
14 inches above where the pipe entered, and which is 
some 3 feet above where the water leaves the pipe, I 
was of opinion that the water would run quite freely, 
but on the contrary it only dribbled slowly from the 
pipe. So, as an experiment, I blocked up the lower end 
of the pipe, and in about 3 or 4 hours. when the water 
had risen in the well some 4 feet, I took out the plug, 
when to my surprise the water ran quite as slowly as 
before. Now supposing the pipe to be clear of any 
dirt, which I feel quite sure it is, how can you account 
for the water running so slowly? A. From your ac· 
count, it is probable that there are high points in the 
pipe where air collects and obstructs the flow. 

(31) G. N. writes: I want to galvani?;e some 
iron. What acids are used in preparing the iron before 
putting it into the melted metal? A. Sulphuric or 
hydrochloric acid and water, equal parts. 

(32) A. D. asks: Is there any device pat­
ented to obviate the difficulty of one wheel sliding 
while a train is passing aroll.nd a curve? A. Yes. 

(33) M. B. asks: Can cast iron cut gears be 
coated with any material which will deaden or pretty 
much destroy the sound consequent upon running? Is 
there any metal that they can be made of that will wear 
well for light work that will be nearly noiseless when 
running? A. If the gear teeth are of proper shape and 
properly cut they will run almost noiselessly. Compo­
sition brass runs as quietly as anything. Excellent reo 
suits have also been obtained from gears made of com­
pressed raw hide. 

(34) O. M. H. asks: 1. Is turning brass a 
real trade? A. Bras8 finishing is a trade in itself. 2. 
Do locomotive wriEtpins wear fiat on each side, so that 
when the rods stand in a line with the center of thl' 
cylinder, and if the boxes are tightened up there, they 
will bind when it turns round? A. No.3. Would you 
advise a young man eighteen years of age, and of com· 
mon education and a natural talent for machinery, to 
learn a machinist's trade, such as building locomotives? 
A. Locomotive building is a n excellent and large field 
of mechanics. 

(35) L. R. writes: I am told that cast iron 
can be mended like any other metal. Is it so? A. Cr-st 
iron may be mended by soldering or by brazing. 

(36) A. G. writes: We have in our stock 
some Holland gin, which has by long confinement in 
wood become very yellow. I would like some simple 
methdJi' of clearing it without injuring it or spoiling the 
flavor. The color is a great objection to its sale. A. 
It cannot be readily improved without altering the tone 
or flavor. 

(37) J. C. B. writes: I have been melting 
brass in a crucible and running into sand moulds, but 
always get an imperfect casting. I have tried dry 
moulds and wet ones, and gave plenty of vent. How 
can I improve my work? A. Tryrunning t.l!.e metal 
hottsr. 
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