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�u�int�� and �tuonal. 
TM Charuetw Imertioo under this head is $1 a Line. 

Agricultural Implements, Farm Machinery, Seeds, 
Fertlllzers. R. H. Allen & Co .. 189 & 191 Water St .. N. Y. 

Magic Lanterns, Stereopticons o f  all sizes and 
prIces, tor Parlor Elltertalnment and Publlc Exblbltlons. 
Pays well on small Investment. Catalogues free. McAl· 
lister, Man'f'g.Optlctan,49 Nassau St.,N. Y. 

Fleetwood Scroll Saw, with Boring Attachment, 
tor 011 descrlptlons of light Scroll SawIng. See adv't., 
page 93. Trump Bro's, Manufacturers, Wilmington. Del. 

Manufacturers of Hydrants, send price list and 
cuts to FIsher & FIske, Martlnsburg, West VIrgInIa. 

Miller's Drlck Presses for fire and red brick. 
Factory, S09 South Flftb Street, Phllodelpbla, Pa. 

Agents Wanted to Sell Staple Goods. Good com
mission paid. For sample, enclose 20c. to Star Manut'g 
<':0., New Bedford, Mass., P. O. Box25. 

Wanted-A thoroughly practical Glue Maker. 
Address L P. Cartwrlgbt, Weston, Mo. 

To Machlnists.-For Sale, Cbeap-A partially fin
lsbed EngIne Lathe, 11 feet bed,28 Inch swIng. For tur
ther particulars, ('all on or address Clark, Smith & Co., 
�'ort PlaIn, N. Y. 

Walrus Leather Wheels, for polishing Iron, Steel, 
and all fine Metals. Greene, Tweed & Co., 18 Park Place, 
Ncw York. 

"Synovial Lubricating Oil.-Thls renowned Oil is 
thoroughly cstabllshed, and Is undoulJtedly the most re
llable, durable, and economIcal lubrIcator (appllcable to 
cvery grade of macblnery) ever betore brougbt to publlc 
nutice. After continued URC and the most exhaustive 
tests, It Is so declared by scores of leading :Manufacturers 
and Engineers throu�hout the country. It Is free from 
Kum, keeps bearlngsclean and cool, Is uniform Inquallt.y, 
mure durable than the purest Sperm, requires but about 
one fourth as much for lubrication, and i8 afforded at less 
than half the cost of the latter. "-lAmerican Commercial 
Tlmcs.] Thc Lcster 011 Co., 183 Water St., N. Y., are the 
exclusl\""e munufueturers, and cheerfully furnish any de
sired informatiun to parties interested. 

A Practical Mechanic wants a position as 
l>raughtsma n or charge of a Machine Shop. Can give the 
best of references. Address Mechanic, 17 Cedar Street, 
Boom I, New York. 

Geo. P. Rowell & Co., of New York, are ad,'er
tlslng agent., and probably do the largest busIness In tbat 
llne of any llrm In the UnIted States. They haye system· 
lzcd the busIness so completely tbat thcy ba ye at thclr 
command the attention of almost all the people of the 
nation who take a paper or ha ve access to one .-[Reflex, 
Buffalo, Me., Dec. 17, 18iD.] 

"Book-Keeping Simplified." The whole system 
ill a few pages. Cloth, $1. Boards, 75 cents. Sent, post
paId. D. n. Waggener & Co., 424 Walnut St., Pblladel
phla, Pa., PuuIlshers "Waggener's Trial-Balance Book." 

For Sale, Cheap-The Canadian right of the best 
CurtaIn FIxture out. Oldham & (;0" Cuba, N. Y. 

Will the manufacturer of metallic ring dish 
washer send address to ·'W. E. Darracott, Lowell, Mass.? 

Wanted-A large Soap Kettle, with appurtenan
ce.. J. F. Edgar, Corlntb, MIss. 

Wanted-The Address of builders of Stearin Can
dlc Machlncry. J. E. S. & Co.,�3LlbertySt.,X. Y. 

Send stamp for specimen copy o f  the Sheet-Metal 
Builder; all:about GalYanlzed Iron CornIces. Publlsbed 
monthly. Addres" Sheet-�fet.l Bullder, Salem, Oblo. 

Steam and Water Gauge and Gauge Cocks Com
bIned, rcqulrlng only two holes In tbe Bollcr. used b)' all 
bollermakers wbo bave seen It, $15. T. Holland,57 Gold 
St., New York. 

The Varnishes and Japans of the London M'f'g 
Co. compare favorably in price with, and are unexcelled 
in purity, durability, and color by, any first class houses 
In Europc or AmerIca. Hyatt & Co., omce 246 Grand St., 
New York; Factory, Newark, N. J. 

PrIce only $a.5Q.-The Tom Thumb Electric 
Telegraph. A compact workIng Telegrapb Apparatui, 
for sendIng messages, makIng magnets, tbe electrIc llgbt, 
gIvIng alarms, and varIous otber purposes. Can be put In 
operatlon by any lad. Includes battery, key, and wIres. 
Neatly packed and sent to aU parts ot tbe world on receIpt 
of prIce. F. C. Beacb & Co., 263 Broadway, New York. 

Soap Stone Packing, In large or small quantities. 
Greene, Tweed & Co., 18 Park Place, New York. 

Diamonds and Carbon turned and shaped for 
Scientific purposes; also, Glaziers' Diamonds manufac
tured and rcset lJy J. DIckInson, 64 Nassau Strcet . N. Y. 

Piano and Organ Wire Work of all kinds, Valve 
and Key PIns, Iron and Brass Flnlsblng Nalls, &c. &c. 
The Hendey MaChIne Co., Wolcottville, Conn. 

A New Thing !-I will furnish any Machine, and 
Driving Power, or a complete set of Machinery for any 
kind uf �nll or Fnctorr, at the Manufacturer's lowest 
priceii; !:let it up,lf wan ted. Send on your order. Address 
P. II. Walt, Sandy Hill, N. Y. Partles wIshIng me to 
represent them w111 forward circulars, &c. 

Wanted-Machine for testing tensile Strength of 
llar Iron. William Morehouse, Buffalo, N. Y. 

Send to Atlas Works, Indianapolis, Ind., for a 
Photograph of thclr 20 lncb EngIne Latbe. 

Wash Stand., New Styles, Marble Tops, can be 
used In any l!oIituation. Prices very low. Send'for a cata
lugue. Bailey, Farrell & Co., Pittsburgh, Pa. 

Grindstones-4,OOO tuns. Berea Stone Co.,Berea,O. 
Send for Circular of a very Superior Boller Feed 

Pump. D. Frisbie & Co., New Ha\'en, Conn. 

Ualtlmore Steel Hoe Works, Manufacture1'!l of 
the" Lockwood Hoe.!' Send for Sample and Price List. 

Peck's Patent Drop Press. Still the best in use. 
Address M110 Peck, New Ha \'en, Conn. 

For small size Screw Cutting Engine Lathes and 
Drlll Latbes, address Star Tool Cu., ProvIdence. R. 1. 

In,'entors of Electrical and Telegraphic arrange
ments are invited to communicate with the Electro-Mag
netic M'f'g Co., 3611road St., P. O. Box 1804, New York. 

Genuine Concord Axles-Brown,Fisherville,N.H. 
Spinning Rings of a Superior Quahty-Whitins

ville SpInnIng RIng Co., Wbltlnsvllle, Mass. Send tor 
sample and prIce llst. 

Faught's Patent Round Braided Belting-The 
Best tblng out-�Ianufactured only by C. W. Arny, 301 & 
303 Cberry St., Pblladelpbla, Pa. Send tor CIrcular. 

Temples and Ollcans. Draper, Hopedale, Mass. 
For Solid Emery Wheels and Machinery, send to 

the Union Stone CO.t Boston, Mass., for circular. 

Mechanical Expert In Patent Cases. T. D. Stetson, 
2:l Murray St., New York. 

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

Hydraulic Pr\lSSCS and Jacks, new o.nd second 
band. Latbes and MachInery tor Pollsblng and Bu1Ilni 
Met.ls. E. Lyon, 470 Grand Street New York. 

J citutifit �mtricau. 
The "Scientific Amerlco.n" Office, New York, is 

fitted wltb tbc MInIature ElectrIc Telegrapb. By toucblng 
llttle buttons on tbe desks ot tbe managers .Ignals are sent 
to persons In tbe varIous departments ot tbe establlsb
ment. Cbeap and eflectlve. SplendId tor .bops, omces, 
dwelllngs. Works tor any distance. PrIce e6, wltb good 
Battery. F. C. Beacb & Co., WSBroadway, New York, 
Makers. Send tor tree Illustrated Catalogue. 

For best Pl-esses, Dies, and Fruit Can Tools, Bliss 
&: WillIams, cor. ot Plymoutb and Jay, Brooklyn, N. Y. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Macblne. Send tor cIrcular and sample ot work. B. C. 
Macb'y Co., Battle Creek, Mlcb., Box 227. 

SmaH Tools and Gear Wheels for Models. LIst 
free. Goodnow & Wlgbtman. 23 Cornblll, Boston, Ma ••. 

For Sale-One "Cottrell & Babcock" Water 
Wbeel Regulator, In good order-by D.Artbur Brown & 
Co., Fisbervllle, N. H. 

For Surface Planers, small size, and for Box 
Corner GroovIng Macblnes, .end to A. Davis, Lowell, 
Mass. 

Hotchkiss AIr Spring Forge Hammer, best l n  the 
market. PrIces low. D. FrisbIe & Co .• New Haven. Ct. 

Blake's Belt Studs aret he most reliable fastening 
tor Rubber or Leather Belts. Greene, Tweed & C o., 18 
Park Place, New York. 

Fairy Electric Engines, with battery com
plete, $6; wltbout battery, 'I. Electro-Magnetlc Manu
facturIng Co., 86 Broad St.-·P.O. Box 1804. New York 
; ... 1. N. Cassell, Lincoln, Neb.,wants a dOuble curry 
Comb manufactured on royalty in Combs. 

For Solid Wrought-Iron Beams, ete., soo adver
tlscment. Address UnIon Iron MillS, Plttsburgb, Pa., tor 
Itbograpb, &c. 

C. D. should consult a florist.-J. \V. \V. 
can find directions for making nitro-glycerin on 
p.283, vol. 3O.-C. G. will find full Information as 
to grate bars In Trowbridge's "Heat and Steam 
Engines."-E. J. H. i9 Infm'med that there is no 
rule for determining the horse power of a boiler. 
-Q, R. N. will find full Information as to the rub
ber horse shoe on p. 166, yol. 31.-M. M. W. will 
find a recipe for baking powder on p. 123, vol. 31.
D. L. I,. should consult a treatise on water wheels. 
-T. W. will find directions for hardening needles, 
etc., on p. 34" vol. 31.-I. C. Jo'., W. R. M., and many 
otheN are Informed that water glass Is silicate of 
soda, advertisfld regularly In our columns.-J. L.S. 
can preserve his canvas tent by uslngthe prepara
tion described on p. 347, vol. 3L-B. C. S. can scour 
his castings by the prooess given on p. 139, vol. 31. 

(1) \V. H. B. asks: \Vill steam destroy the 
temper of spring steel kept constantly In It? A. 
T h e  springs, If properly tempered, will continue 
serviceable for a long time unle$s the steam press
ure Is unusually high. 

(2) F. L. asks: How much coal and water 
are needed to propel a freight train of 30 cars for 
100 miles at the usual speed? A. These elements 
vary greatly. We find, from an Inspection of 1000-
motive returns, that a tun of coal will move an or
dinary freight train a distance \'llrying from 3.'i to 
62 miles. 

(3) S. F. S. asks: Can you ten me how to file 
a circular saw for sawing cord wood Into stove 
length? A.N 0.1 Is a good shaped tooth for very soft 
wood, the wide bevel being the front of the tooth. 

The point would be liable to break or bend In very 
hard wood or In knots. No. 2 will stand to saw 
the hardest timber or knots, but will not cut as 
easily as No. 1. No. 31s a form of point generally 
used for promiscuous sawing of both hard and 
soft wood The shapes of saw teeth should be 
varied to suit the kind of wood to be sawn. The 
set must be wide enough to clear the plate. In 
sawing very hard wood, less set Is required than In 
sawing wood that Is soft and fibrous.-J. E. E., of 
Pa. 

(4) B. M. M. and others ask: What study 
would be best for a machinist to take up? A. It 
would be well to begin with geometry,drawlng,and 
natural philosophy. We can recommend Mlnifie's 

"Mechanical Drawing," Robln30n's or Loomis' 
"Geometry," and Silllman's, Ganot's,or Deschanel's 
"Physics." 

(5) F. E. H. says: I wish to make two large 
wooden troughs to hold a silver and copper solu
tion, for electroplating. Please give me a recipe 
for varnish that will stand the cyanides. A. Coat 
It with marine glue. 

(6) F. It G. asks: I am engaged in con
structing a retlectlng telescope, which I wish to be 
a Gregorian. The mirror is 7 Inches In diameter 
and uf 6 feet focus. What should be the focus of 
the small mirror. and where along the tube should 
I t be placed so as to give the best effect? A. Focus 
of small convex mirror, Cassegraln, 8 Inches, 64 
Inches from speculum. A Cassegralnian wouldbe 
much better. The small convex mirror corrects 
part of the spherical aberration of the speculum. 
It is placed at its own negative focal length Inside 
the focus of the large mirror. 

(7) \V. L. \V. asks: Is m�sk such as is 
used for perfumery, extracted from the common 
musk rat? A. It Is prepared from the musk root, 
ImmlJal, or jatanuUl8i (a substance Imported from 
the East). The root Itself bas long been used In 
India and Persia as a medicine, a perfume, and for 
Incense. It has a pleaso.nt, mUSk-like odor, and 
acts as a powerful stimulant on the nervous sys
tem. 

(S) A. W. R. asks: Can you give me any 
information as to the saw here Ehown? The en
graving shows the shape of the 1;\e,am or lancet. 

toothed saw. a shows the form of tooth of full 
Btze, and b, the position for holding the saw. The 
saw is held flat on the bench, and one 8ide iA fin-

Ished before the saw Is turned over. No setting 
Is needed, and the plate should be thin and of the 
best quality and temper. A. We have never used 
this particular shape of tooth. For very fine 
smooth sawing, this form of tooth would undoubt
cdly work wcll ; but must be filed by an expert 
workman.-J. E. E., of Pa. 

(9) S. M. asks: 1 How are galvanometers 
made? A. A magnetized needle is placed In the 
center of a coil of Insulated copper wire, the 
needle being suspended by a thread, or resting on 
a pivot. 2. I have a magneto-electric machine for 
medical purposes. It has always worked well un
til lately, and now I cannot get a hard shock 
though I put on all the force I can. The Induc
tion collis all rlght,but J can only get a very feeble 
current through the secondary coil, and that at 
very irregular Intervals. It Is drh'en by a revolv
ing armature between the plates of a small elec
tromagnet ; the circuit is broken and connected 
by two small silver springs, which press upon an 
arrangement on the shaft of the armature. The 
armature revolves about 200 times per minute. A. 
Probably the coating or Insulation of the wire of 
the secondary coll is destroyed, and thus prevents 
the secondary current from tra"ersing the entire 
length of the wire. 

(10) R. A. asks: How can I separate silvPl' 
from copper in blocks of mixed metal? A. DIs
solve the mixed metal In aquafortls of 1'2 grav
Ity. Precipitate the silver as chloride with solu
tion of salt, and reduce the chloride with 7jnc and 
dilute sulphuric acid. Evaporate the remainder 
(containing copper) to dryness, Ignite to drh'e off 
the acid, and reduce the metal In crucible, or pre
cipitate the copper In solution by iron. 

(11) D. C. M. asks: 'Vhere can a miIlf'ral 
rod be obtained? A. If you mean by a mineraI 
rod It divining rod, we cannot say, because they 
are only sold by quacks and used by ignorant per
sons. 

(12) B. P. M. asks: When did the first land 
plants make their appearance? A. In certain 
shales and other deposits, belonging to the Devon
Ian formation. 

1. Is the school started by Agassiz still open, and 
is it the best school of Its class? A. It is still open, 
and Is the best. For further Information, address 
the officers. 2. Do medical colleges admit students 
who only take anatomy? A. Not as a general 
rule. 

(13) W. D. S. asks: 1. What substance 
will dissolve in water at Its natural temperature? 
A. Most of the salts of the alkalies and metals. 2. 
What substance will dissolve In water only when 
heated to 200° or 2]20 Fah.? What substance will 
dissolve In water heated (under pressure) to 501)0 
or 700° Fah.? A. Substances which dissolve under 
these circumstances will also dissolve, although 
not to so great an extent, at lower temperatures. 

I drop a piece of copper Into nitric acid; power
ful analytic and synthetic action ensues, and there 
rises a murky, yellowish, brown vapor. What Is 

this vapor? A. Hyponltric acid. 

(14) A. S. asks: \Vhat degree of heat is re
quired to melt nickel? A. Nickel has remarkable 
magnetic properties, which it loses on being heated 
to timo Foh. The standard authorities do not state 
the melting point of nickel further than It Is very 
high and near that of iron. 

(15) F. E. asks: How can I line a tin can 
with lead? A. Tin lined lead pipes are now com
mon, and a compound sheet of the two metals 
might be used for your purpose. 

(16) T. H. W. asks: 1. How can I coat cast
Ings with copper? A. The article should first be 
rendered free from rust by rubbing with an emery 
cloth, or by dipping Into a pickle composed of sul
phuric acid 2 ozs., hydrochloric acid 1 oz., water 1 
gallon. After the article has remained some time 
in this pickle, It should be taken out and the rust 
removed by a brush and some wet sand ; If the ox
ide cannot be easily cleaned off, it must be re
turned to the pickle. As soon as the article Is ren
dered bright ,  it Is washed In a warm solution of 
soda or potash, for the purpose of removing all 
grease. Lastly It Is well rinsed in hot water, and 
Immediately placed In a concentrated solution of 
sulphate of copper, to which a little sulphuric scid 
has been added. In a short time it will be found 
to be coated with an even covering of metallic 
copper. 3. How can I blue wire cloth, such as Is 
used for dish covers? A. See p. 266, vol. 30. 

(ti) W. R. asks: 1 Can you gi\,e me a re
clpe for a dye that will change a oet of.wooden 
white chessmen to a pretty red color? A. To 21bs. 
genuine Brazil dust add 4 gallons water. Place 
the articles, Immersed In this liquid, In a suitable 
vessel, boll them for th� hours and let them 
cool, then add 2 ozs. each of alum and aquafortls, 
and keep lukewarm until the required shade Is 
obtained. 2. What would be the greatest distance 
at which a brilliant light would appear to stand 
over and so designate a particular house? A. We 
do not fully understand your question. The mag
nesium light QIjS been djstlnctly seen lit sea, when 
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25 miles distant, and the lime, "Drummond," or 
"calCium," light at a distance of fully 100 miles. 

(lS) H. M. asks: Can you tell me of a var
nish which Is perfectly transparent, for polished 
silver ware? A. We think the following recipe 
will answer your purpose. Take gum mastic 6 
ozs., turpentine 14 ozs., place them together in a 
large bottle, and shake for some time without the 
application of heat. When dissolved, strain It 
through a piece of calico, and place It, In a bottle 
tightly corked, so that the sun may strike It for 
several weeks, which will cause a mucilaginous 
precipitate, leaving the remainder as transparent 
as water. It may then be decanted Into another 
bottle, and put by for use. 

(19) H. W. J. says: I haye a camera ou
scura, but the lenses are gone. It will take a pic
ture about 3 Inches square. What kind of lens 
would be best to get? A. Try a meniscus, 1 Inch 
In diameter, of 5 Inches focus, or buy a quarter 
size view tUbe. 

(20) E. B. I. asks: 1 How can I make para· 
bolold chucks to grind glass specula by means of a 
common lathe? A. Keep the mirror spherical un
til pOlished, then polish out the center until the 
focus of marginal and center rays is the same 
when you read the S(,U:NTIFIC AMERICAN at 50 
yards distance. 2. If ca.�t, how are the molds con
structed? A. Cast a pair, tap for lathe spindle, 
turn to template of correct radius, then grind w
gether with emery. 3. After the speculum Is 
ground and polished, how can It be tested for mi
nute errors, and how can such errors be corrected? 
A. The parabolic mirror has twice the longitudinal 
abcrration of the spherical one. That of the spher
Ical one Is equal to the square of half the aperture 
divided by eight times the principal focal length. 
The mirror Is mounted on wooden cleats and 
viewed at the center of curvature: 1, with an eye
piece mounted on a graduated table close to an 
artificial star, a lamp with two pinholes In its 
opaque screen. If spherical, the Image Is sharply 
defined, and surrounded by Interference rings. 2. 
By moving an opaque screen across the cone of 
rays in front of the pupil of the eye. If the mir
ror be spherical, It will resemble a plane surface. 

(21) H. Z. E. asks: 1. Does the earth in its 
path round t h e s u n always moye In the same plane? 
A. No. 2. What Is the shape of the earth's orbit? 
A. An ellipse. The eccentricity is -r.'o. In 24,000 
years It will diminish to 0'0033 and commence to in
crease. 

(22) D. B. & D. H. B. say : We have all en
gineer running our engine; he sometimes runs 
with 30 Ibs. of pressure, at other times as high as 
75 or 80 Ibs. He contends that low pressure is as 
good as high pressure In regard to economy. Wc 
say that low pressure takes more fuel, more wa
ter, and more steam. Which Is right? A. The dif
ference Is in general considerably In favor of high 
pressure, but not always, however. We could not 
give an estimate of the difference In your case 
without KnoWing more particulars. 

(23) E. O. G. says: 1. I state that, at the 
depth of 1 mile In the sea, a human body will, b�' 
the pressure, be rendered lmrecognlzable, at 3 
miles torn and pressed out of shape, and at 7 miles 
torn to pieces. Am I correct? A. We do not know. 
2. At what depth Is there a pressure of a thousand 
atmospheres? A. At about 34,000 feet. 

(24) N. R says: I have a well 80 feet deep, 
which Is 15 feet from boiler. Can I force the wa
ter up through pipe, 90 feet high from bottom of 
well, with 701bs. steam? A. Yes. 

(25) P. P. says: I read that, in warllling 
buildings by steam pipes,each square foot of sur
face will heat 200 cublcfeet of the surrounding all' 
to 75°, and will require 170 cubic Inches of boile!' 
capacity for its supply. 1. Is this a good standard 
to go by In estimating the quantity of pipe needed 
to heat a building? A. There Is no general rulc 
for all kinds of buildings. 2. What increases and 
diminishes the weight of air, and what Increases 
and diminishes the density of air? A. Cold or com
pres810n Increases the weight of a given volume. 
Heat or expansion diminishes It. 

(26) J. H. says: 1. W c have a boat 16 fpet 
long by 3 feet wide, fiat-bottomed, pointed at bow 
and nearly so at stern. Can this boat be driven as 
fast by a propeller as by one pair of oars ? A. The 
oars will answer best. 2. On p. 43, vol. 32, in your 
answer to J. H., you speak of piteh and gutta 
percha not being attacked by water. Would this 
be good for painting the outside of a boat with, to 
prevent the water soaking into the wood? A. 
Ye�. 

(27) A. B. asks: What is meant by the area 
of a piston? A. The number of units of square 
measure, such as square inches or square feet, in 
the cross section. 

I have a rose bush that seems to be full of small 
reptiles resembling snakes. How can I kill them 
without killing the rosebush? A. Apply to a 
nurseryman. 

Whatls meant by the frogling box of a locomo
tive? A. The term Is new to us. Perhaps some of 
our readers can explain It. 

(2S) A. L. M. asks: What is the best p lan 
of seasoning green dogwood or other small woods 
to avoid cracking? We are putting It in a tight 
box and turning on live steam, and Intend pilillg 
It In a dry room (beated by steam) afterwards. 
Will this answer, and how soon will It dry? A. No 
doubt this plan will answer If it Is thoroughly 
steamed, and It will dry In a few days. 

1. What should be the size of a crank pin for a 
45 horse power engine? A. The question is too in
definite to admit of a general answer. 2. How can 
I tighten a loose crank on shaft? A. It should be 
bushed and refitted. 

(29) L A. T. says: 1. On p. 19, vol. 32, un 
der head of" British. Naval Guns," we llnd the 
following: "The latter was proved capable of pen
etrating wrought Iron plates 14 Inches thick, as 
well as II backing of 18 Inches of timber and a skin 
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