
The Charge for I1U£rtion under this head is One Dollar 
a liM for each iMertion. If the Notice exceeds four 
lines, OM Ddlar aJUl a Half per liM wiU be charged. 

Spy Giasses and Telescopes of all kinds and prices. 
Lenses for making the same, with full directions for 
mounting. Illustrated priced circular free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

Wanted-To purchase a Manufacturing concern, or 
would take an interest in a business already established. 
Address. with full particulars, A. T. S., New York P.O. 

Blank Book Back Shaping Machine. lJlustrated cir
cular free, Frank Thomas & Co .• Home St., Cincinnati. O. 

Electric Gas Lighting Apparatus, applied to public 
and private buildings. The latest improvements. A. L. 
Bogart's patent. Address 702 Broadway. N. Y .  

Patent Taper Sleeve Fastening and Wooden Pulley 
'Yorks are now in full operation. Orders solicited. 8at
isfaction guaranteed. A. H. Gray. Erie , Pa .  

Small Fine Gray Iron Castings a specialty. Warranted 
soft and true to patterns. A. Winterburn, 16 a nd 18 De 
Witt St. , Albany, N. Y. 

Painters, etc., get circular. prices, etc., of New Metal
lic U Wiping out II Graining Tools ; 75,000 now in use. J. 
J. Callow. Cleveland. O. 

Remoyal.-Fitch & Meserole, Manufacturers of Elec
trical Apparatus, and Bradley's Patent Naked Wire He
lices. have removed to 40 Cortlandt �t .• N. Y. Experi
mental work. 

Silk, Cotton, and Flax Strength 'resters, from 1 lb. to 
1201bs. Manufactured by Norris, Steam Gauge Maker, 
Paterson, N. J. 

Territory, on a Useful Household Article, given away 
free . Address Ezra F'. Landis, Lancaster, Pa . 

Patents at, auction. See advertisement, page 3li;). 
More than twelve thousand crank shafts made by 

Chester �teel Castings Co. now running; R years' constant 
use prove them stronger and more durable than wrought 
iron. See advertisement. page 366. 

The best Burglar Alarm in the world. Agents wanted. 
",eo. W. Lord. 220 Church I-;t., Phlla<lelphla, Pa. 

For sale.-Large lot of Tools in Sewing Machine Man
']factory. Send for list. W. Shearman, 132 N. 3d Street, 
Philadelphia, Pa. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum &; Son, Drinker st., below 147 North Second st., 
Philadelphia, Pa .  

Power & Foot PrC88es, Ferracute Co., Bridgeton, N. J. 
Superior Lace Leather, all sizes, cheap. Hooks and 

Couplings for tlat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St, Philadelphia, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bli88 & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y 

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell &; Co., Pittsburgh, Pa. 

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

Solid Emery Yulcanite Wheels-The Solid Original 
Emery Wheel - other kinds Imitations and Inferior. 
f';aution.--Our name is stamped in full on a ll our best 
'IItandard Belting, Packing, and Hose. Buy tbat only. 
llle be"t, is the cheapest, New York Belting and Pack

I ug Company, 37 and 38 Park ROW, N. Y. 
Steel Uastings from one lb. to five thousand lbs. In

valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

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

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
�kinner & 'Voodt Erie, Pa. 

Yacht and Stationary Engines, 2 to 20 H. P. The best 
for the price. N. "T. Twiss., New Haven, Conn. 

1citufifit �mtritau. 
CAN. These, with the replies, are printed; the remain
der go into the waste basket. Many of the rejected 
questions are of a primitive or personal nature, which 
should be answered by mail; in fact, hundreds of cor
respondents desire a special reply by post, but very few 
of them are thoughtful enough to inclose so much as a 
postage stamp. We could in many cases send a brief 
reply by mail if the writer were to inclose a small fee, a 
dollar or more, according to the nature or importance of 
the case. When we cannot furnish the information, the 
monpy is promptly returned to the sender. 

N. A. R. will find directions for browning 
gun barrels on p. 11, vol. 32. This also answers G. D. 
M., who can clean brass sheUs by the prOCC88 dcscribed 
on p. 102, vol, 25.-M. L. is informed that a recipe for 
root beer is given ou p. 138, vol, 31.-A. D. B. is informed 
that there 18 no simple rule for the proportions of a 
screw propeller. He should read the subject up in the 
opecial treatises devoted to it.-O. B. S. does not give 
sufficient data us to his boiler.-L. T. F. and many 
others will find rules for calculating the horse power of 
engines on p. 3-1, vol. 33.-H. will find directions for 
whitening ivory on p. 10, vo\. 32.-M. W. will find direc
tions for making hard plaster of Paris on p. 43, vol 34. 
-T. J. McN. should read our articlc on lightning rods 
on p. 144, vol. 31.-H. W. S. will find directions for mak
ing printers' rollers on p. 283, vol. 31.-M. A. A. will 
find something on cancelling posiage stamps on pp. 53, 
13-5, 266, vol. 36.-M. F. F. will find directions for re
moving freckles on p. 347, yol. 32.-E. R. C. will find 
directions for mounting chromos on p. 154, vol 27.-E. 
J. L. will find a description of a galvanic battery suit
able for medical purpose3 on p. 196. vol. 27.-W. H. C., 
J.J. Q., C. A. S .. J. D. II., I. P., W. S., I. K. B., W. L., 
G. N. T., N. T., and others, who ask us to recommend 
books on industrial and scientific subjects, should ad
dress the bookscllers who advertise in our columns, 
all of whom are trustworthy firms, for catalogues. 

(1) G. A. asks: 1. How thick must a tube 
of cast steel be to hold 1,000 lbs. pressure per square 
inch? A. These questions are too indefinite. The 
thickness of the tube will depend upon its size. 2. 
Through )4 inch hole, how many gallons water would 
be forced out per minute with a pressure of 1,000 lbs. 
per square inch 1 A. The discharge through the orifice 
will depend upon its shape and location. 

(2) A. J. C. asks: How can I make a pattern 
by which to cast a cam wheel having upon its outer edge 
three equal eccentricsl Motion is given by two levers, 
one above and the other below, the levers having upon 
euch one a roller which presses upon the outer face of 
the wheel. thus giving three strokes of the levers for 
each revolution of the wheel. A. Make the outline of 
the cam such that all lines drawn through the center 
will be equal. 

(3) B. 1. L. asks: How many lenses, and 
of what sizes and foci, are required to make a camera 
obscura for copying pictures? A. It requires but one, 
and it is not material about its size and focus. One 2 
inches in diameter and of 18 inches focus will answer 
very well. 

(4) J. B. H. asks: 1. On. p. 186, vol. 36 , 
in reply to J. N. A., you say that a horse power to 1 '5 
lbs. coal is among the best results. Will you state what 
class of boiler will accomplish this result! A. The fig
ure represents exceptional results with marine engines 
having very efficient boilers, and giving a horse power 
with the consumption of 14 or 15 lbs. of steam an hour. 
2. I suppose that the heat given up by the condensation 
of any given amount of steam would, if all used, evapo
rate an equal amount of water into steam. Is this true! 
And, if true in theory, about how much result in evapo
ration can be gotten from the condensation of a given 
quantity of steam? A. You will find this matter dis
cussed in nearly any modern treatise on the steam en-
gine. 

(5) H. H. F. asks: Is the usc of alum in 

manufacture of printer's ink, in making soap, and as a 
cheap lubricant. 

( 11) W. E. B. says, in answer to G. S. W. ,who 
asked if there is any rule for dividing a circle into 3, 4, 
or more equal parts by parallel lines: He will not prob· 
ably find any general rule tor this purpose; but I find 
by calculation that the chord of an arc of 149' 16' 30" 
cuts off a segment whose area is about lo{iOo in excess of 
one third the area of the circle, and the cbord of an arc 
of 132021' cuts off a segment whose area is about 1"0'-1:00 
in excess of one fourth the area L the circle. These 
values are probably sufficiently accnrate for a1\ practical 
problems. 

(12) A. E. F.-A good recipe for silver 
writing fiuid is the following: Mix 1 oz. finest block tin 
in shaYings with 2 ozs. mercury till they become per
fectly amalgamated. Then shake up in a stoppered 

bottle with enough gum water to give proper consist
ence. The writing, when dry, will have the appearance 
of silver. 

closely, and stick somewhat, after being opened by a 
high head of steam! A. You can grind them in with 
oil and brickdust or emery. 3. To have two safety 
valves on the boiler, is it proper to have both valves set 
at the same weight, or should one be a little heavier than 
the other, say one for 60 lbs. and the other for 70 lbs.! 
A. If each is large enough to relieve the boiler, they 
might be set as you suggest. 4. What is the cause of 
knocking in steam pipes 1 A. It is caused by water in 
the pipe, or condensation and sudden £hanges of tem
peratnre. 5. Would it not be a good plan to have hand 
holes in the outside shell of the boiler at the level of the 
crown sheet, so as to be able to clean the crown and 
fiues with a hosel A. This arrangement is sometimes 
adopted. 

Will the rubber waterproof garments that ladies wear 
on damp days do to make a balloon? A. It might be 
made to answer very well if there was a demand for it. 
2. How is this rubber material made! A. If you wish 
to experiment, it would be better to obtain samples from 
manufacturers than to attempt to make it. 

(13) H. S. asks: How is manganese ob- (21) J. K. W. asks: What is the trouble 
tained from the ore? A. Metallic manganese may be with a double acting pump, which, in pumping from the 
obtained from pyrolusite-the peroxide of manganese cistern with the long suction pipe, if run very slowly 
-by smelting at the highest heat of the blast furnace. (about 20 revolutions per minute) will work; but when 
Itis, when free from carbon and silicon, a soft, easily the speed is increased to 100 revolutions, it seems to 
tarnishable metal, resembling iron somewhat in appear- drop the water and the speed increases to 500 or 600 rev
ance; and it has a specific gravity of about 7'2. It sells: olutions per minute, and it does not pump. A. The 
in small quantities for about $1 per lb. Manganese has, trouble is probably caused by the collection of air in the 
six oxides, of which the dioxide is the most important. 'pipe. If so, it can be remedied by the use of a cock or 
This occurs in Nature (in a nearly pure form) in the valve. 
mineral pyrolusite, whicb, broken into lumps or powder,! How can I burn naphtha in a boiler furnace? A. We 
is commercially known as black oxide of manganese or . believe that there are special devices in the market for 
simply manganese, the latter name being incorrect. this purpose. Insert a notice in our Business and Per
The black oxide is worth from $10 to SllOa ton in New sonal column. 
York. See p. 226, vol. 35. (22) J. E. asks: Can you inform me of any 

(14)  L. G. asks: 1. 'Vhat is the greatest varnish for insulating No. 36 copper wire. I have used 
force, as expressed in horse power, which has as yet shellac dissolved In alcohol, but it would not answer. 
been obtained by means of electricity, and please tell' A. You cannot hope to thoroughly insulate helices of 
me what is the name of the inventor! A. Profe88or ' such fine wire by merely varnishing it. The wire must 
Page, as long ago as 1850, constructed electro-magnetic be covered with silk, cotton, or some other similar in
engines of between 4 and 5 horse power. 2. As this' sulatol". On cotton or silk covered wire, a strong solu
power is very feeble, could I, by means of several' tion of shellac gives very good results, and is very com
engines working separately and giving the maximum monly employed. Fused paraffin waxis sometimes used, 
power each is capable of, and working together on the and is one of the best of Insulators. 
same driving beam, obtain as great a power as desired, 
costing le88 and wit h less weight than from a steam en
gine of same forcel A. No system of magnetic engines 
has yet been found liS economical as the steam engine. 

(15) J. E. S.-Your relay for submarine tel
egraphy might be used on lines of moderate length; but 
for very long liIleB the mirror instrument is the best. 

(23) C. G. L. says: You advise the use of a 
trap to return the water of condensation from the radi
ators tothe steam-heating boilers. A trap of any kind 
is worse than useless, if the apparatus is for heating 
only, and all the radiators are above the water line of 
the boiler. It is only nece88ary that the pipes be of suit
able size, and that all pipes and radiators shall incline 
toward thereturn pipe, which enters the boiler below (16) F. S. says: 1. I wish to construct a tel

ephone. Can I be prevented from making and using 
the instrument by patent or other cause! A. You can 
make one for experiment, but could be prevented from 
using it after its successful working. 2. What number 
and length of wire should be used in the coils! A. Al
together about 190 feet of No. 24 copper wire will an
swer for short circuits. 3. How and of what material 
should the sounding plate be made? A. It can be made 
of thin iron. A very good description of the apparatus ' 
is to be found in Prescott's" Electricity and the Elec
tric Telegraph." 4. Do you think a good mechanic 
could construct one that would work well from these di-
rections! A. Yes 

(17) J. F. says: For gumming envelopes I 
use mucilage composed of 2 ozs. dextrin, 1 oz. acetic 
aci':, 1 oz. alcohol, 5 ozs. water. I am not satisfied with 
it. The adhesivene88 is not sufficient. It is more adhe
sive without the alcohol. A. A strong aqueous solution 

-

JSTEAM 

of reasonably pure dextrin (British gum) forms a most the water line. The water must stand at the same level 
adhesive and cheap mucilage. Alcohol, or rather dilu- in the boiler and return pipes, returning as fast as the 
ted wine spirit, is usually employed as the solvent where : steam condensed. I have known a boiler to be run for 
the mucilage is to be used for gumming envelopes, post- several months without the addition of any water: and 
age stamps, ete., in order to facilitate the drying, and I In well constructed apparatus, the l�ss would be bu

.
t a 

acetic acid is added to increase the mobility of the fiuid. I 
few gallons per month. The crackmg and thumpmg 

bread and cakes, at the rate of a teaspoonful to a loaf of The strong aqueous solution is more adhesive than thRt ?fte� complained of i� probablycRused by water r�main
yield to the curative Intluenccs of Pulvermacher's Elec- moderate size, injuriousl A. Yes. The presence of prepared with alcohol, for thc reason that it contains a mg III the pIpes. ThiS can frequently be remedied by 
trlc Belts and Bands They are safe and elfective. Book, alum in bread, in any proportion, i. very 0 bjectiona ble. greater proportion of the gum. To prepare this, add an raising any depressions in the pipe, where the water is 
with full particulars, mailed free. AddressPulvermucher (6) E. L. W. asks: 1. Can you inform me excess of powdered de."trin to boiling water. stir for a trapped, or by taking the water from such depressions 

All nervous, exhausting, and painful diseases speedily 

Galvanic Co 1 292 Vine St., CinCinnati, Ohio. how metal stencil plates are prepared? A. Stencil plates moment or two, allow to cool and settle, and strain the to the return pipe by a drip. 
To Clean Boiler Tubes-Use National Steel Tube 

Cleaner, tempered and strong. Chalmers Spence CO.,N.Y. are usually made of hard bra88. The letters and chllr- liquid through a fine cloth. The addition of a little (24) .T. N. says: 1. I wish to make a boiler 
acter", if smal� are usually stamped out with suitable powdered sugar increases the glossiness of the dried' which when finished will be �xactly 30 inches high by Machine Diamonds. J. Dickinson, 64 Nassau St., N. Y. dies; but when large, the work has to be done by hand gum, without interferi�g greatl� wi th its adhesiveness. 14 inches diameter. I intend making it of ).jJ inch 

D. Frisbie & Co. manufacture the Friction Pulley- cutting. 2. Are they treated with hydrochloric acid! The s�g�r should be dIssolved m the water before the "Tought iron, and the boiler heads of Yo inch cast iron. 
Captain-best In the World. New Haven, Conn. A. Not that we know of. dextrlll IS added. Will the cast iron heads stand enough pressure to run a 

Emery Grinders, Emery Wheels, Be"t and Cheapest. 
3.ardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twi�t Drill Co., Woon�ocket, R. L 

(7) J. D. E. asks: What are the curves and (18) F. B. says: On p. 187, vol. 36, C. V. W. small engine, size 3 x 1% inches, to do light workl A. 
positions of the lenses of the Huyghenian eyepiece? A. "chord' + height. . We advise yon to make the heads of wruught iron. 2. 
There are two plano-eonvex lenses with their plane sides says that --2'Jiei�- =radIUs of the circle. How much steam can I carryl A. Yon can carry about 
towards the eye. Their aperture is ).2 their focal length. Can this be true! I have tried it several times with a 30 lbs. per square inch. 
The field lens is of 20r 3 times longer focus than the eye graduated beam compass, but cannot make it 80. A. The 'Vbatis the best way to clean the rust off. iron and 
lens. Their distance apart is one half of the sum of rule is correct. Probably, you have made some mistake polish it afterward! A. If the work is very rusty, you 
their focal lengths: that is, if the focus of one is 1 inch, in applying it. can nse O1land brickdust or emery, and finish with a 
of the other 2 inches, the distance apart is 1).2 Inches. ( 19 ) J. H. F. says: I bought a small engine, 

1I1e. 
A diaphragm a little smaller than the aperture of the nominally of 4).2 horse power. The dimensions are as fol- (25) J. P. G. says: 1. I would like to know 

It has been our custom for thirty years past to devote eye lens is placed between the lenses at the focus of the lows: Steam chest 4 x 5 inches, cylinder 8).2 x 4).2 inches, the difference between phosphorus and amorphou, phos
a considerable space to the answering of questions by eye lens. For a medium power, the focus of one may stroke 7 inches, upright boiler is about 6 feet high, WIth phorus? A. Red or amorphons phosphorus is only a 
correspondents; so useful have these labors proved that be 1 inch, of the other J.3 inch, etc. water space 4 feet 5 inches, and 2 fect in diameter. 1 have modified form-an allotropic condition-of the ordinary 
the SCIENTIFICAMERIcANofficehas become the factotum, (8) W. J. G. asks: How many lenses and of made several attemptsto run a corn mil� and have tried vitreous variety. Their chemical nature is identical, 
or headquarters. to which everybody sends, who wants what sizes and foci are required for a photographic cam- 12, 16, and 18 inch burrs; it will pull them if they are though they differ greatly in their physical prop
special information upon any particular subject. So large era to take pictures 4 x 6 inches? A. It requires an fed sparingly, but if fed in the ordinary manner they erties. Thi. difference is believed to be due to an alter
is the number of our correspondents, so wide the range achromatic combination of fiint and crown glass. The stop the engine. If running fast, pulling the mill, the ation in the molecular grouping. This property is 
of their inquiries, so desirous are we to meet their wants diameter is not material, say 1 inch, with a focal length piston rod or the rod running from eccentric to slide known as allotropism, a word which means simply "dif
and supply correct information, that we arc obliged to of about 8 inches. The smaller the lens, the sharper valve bend; and qUivers from top to bottom. This rod ferent states." The phenomenon of allotropism is not 
employ the constant assistance of a considerable staff. of confined to phospborus alone, but is more or less a prop 
experienced writers, who have the requisite knowledge the picture. I has no knuckle joint, but is made thin in one place to erty of all the elements. Carbon in one condition gives 
or access to the latest and best sources of information. (9) F. W. G. says: In a very severe thun- ,give it the right motion. I notice that running at good 118 the brilliant, trall8parent, and nearly incombustible, . derstorm last summer, a large brick house here was ' speed with 60 lbs. of steam a man can stop it by simply d

' 
d

' 
th th bl 

k 
'1 . fi For example, questIOns relating to steam engines, boil- Ismon ; In ano er, e ae�, opaque, eaB1 Y In am-

ers, boats, locomotives, railways, etc., arc considered and ctruck by lightning. An" American District" tele- bearing his weight against thc pulley. Please tell me mabie charcoal or coke; while in another we haye the 
answered by a profe88ional engineer of distinguished graph wire was connected with one of their boxes in : w�a� po'."er the dimen

h
sions i

t
�dicate, and give me your metal-like graphite. The red phosphorus is usually ob-

the house. Parties at the house claim that the wire opllllOn III regard to t e unsa IsIactory manner in which 
ability and extensive practical experience. Inquiries I ks A. Fr tained by heating vitreous phosphorus for some time to, 
relating to electricity are answered by one of the most brought the lightning to the house. 1 8ay that the house t wor be om ?onr account the engine does not or nearly to, its point of vaporization in an atmosphere 
able and prominent practical electricians in this country. would have been struck anyway, and that the wire was seem to very wei constructed. We advise you to of carbonic acid or hydrogen. It is more passive or in
Astronomical queries by a practical astronomer. Chemi- a protection. Who is right? A. It is most probable test It with a f�ctlon brake, and see how 

.
much �ower it ert than'white phosphorus; it is heavier, of a brick-red 

cal inquiries by one of our most eminent and experi- that the wire had nothing to do with the matter. A can exert steadIly, and how much steam IS reqUired. color, andis not phosphorescent. It does not oxidize at 
enced professors of chemistry; and so on through all di8cha�g� which would dama�e the house would, in all I (20) F. L. says: 1. How should I treat a ordinary temperatures, and reqnires a much greater de
the various departments. In this way we are enabled probablltty, bave fused the WIre. I leak in a fiue of an npright boiler! Wben I let the wa- gree of heat for its fusion than the waxy or vitreous va
to answer the thousands of questions and furnish the ( 10) P. M. S. asks: Can you give me some ter out, by the blow-off. cock, I can hear the air escape riety. into which it may be directly converted by heating 
large mass of information which these correspondence information abeut rosin oil? A. Wben rosin is distilled, i out of the fiue. When I have a fire under the boiler to 500" Fah. 2. Which is used on the common matches! 
columns present. The large number of questions sent- it yields about 74 per cent of liquid distillates. The first: the fiue does not leak at all; but as soon as the fire is out A. Both active and pa88ive phosphorus are used in the 
they pour in npon us from all parts of the world-ren- portions are mobile, yellow, and strong smelling, and ; the leak begins again. A. Such a leak can doubtless be preparation of matches; but the IRtter, although more 
ders it impossiblefor us to publish all. The editorselects are known as essence of resin (colophononc). Later in made tight by caulking,if a slight expansion is sufficient costly, is coming into more general use in parlor or 
from the mass those that he thinks most likcly to be of 1 the distillation the viscid fiuorescent rosin oil (or pino- to stop it. 2. What I. the best way to refit a pair of safety matches and the like, in which it is mixed with 
general interest to the readers of the SCIENTIFIC AMER!- lin) pasoes over. This body is used in paints, for the I safety valve seats, the valves on which do not set very chlorate of potash to cause it to ignite readily by fric 
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Jeitutifie �mtrieau. 
tion. Whe� once ignited��bums as readil; as the vito \ feet long, 4 inches diameter, of cast iron, with a taper 
reons variety. steel point inserted in the spindle. The point was about 

1)11 inches in diameter. fiat; it ran on a steel plate,above 
(26) W. P. C. asks: Can you tell me of i which was a collar, about 1 inch thick,fastened securely 

any substance soluble in water, for which sulphuric acid in the oil pot, which was square and always full of oil. 
(diluted) has a stronger affinity than for iron, lead, tin, ' The motion was observed to be getting slower, and 
and zinc? A. Your questions are rather indefinite. All something was unusual about the running of the burrs. 
of the alkalies-soda, potassa, ammonia, etc.-also some The engine was stopped to examine, and it was found 
of the alkaline earths, as lime, baryta or strontia, are that the end of the steel point was perfectly welded to 
more or less soluble in water and have stronger affinities the plate and collar in which it worked. Before it could 
for sulphuric acid than iron. 2. Also any substances be got out, it had to be heated to a red heat in a black· 
soluble in water for which sulphuric acid has less affin· smith's fire and driven out by punching a hole through 
ity than for copper? A. If we understand you, most of : the steel plate. The tapering end, however, was laos", 
the metallic sulphates are soluble in water, and are not: and allowed the spindle to revolve when the point 
decomposed by strong oll of vitriol. If you mean me· 'stopped. The pot was full of oil in which the point was 
tallic bodies, there are none that we know of that dis· I running. Had we not seen this, we could hardly have 
solve in water without decomposing it and combining credited it. If the supply of oil were insufficient, and the 
with one of its elements to form bases. Platinum, silo heating had been caused by want of it, the wonder would 
ver, gold,lead, mercury, etc., are not attacked by suI· not be so great; but when the oil was in the pot to a 
phuric acid in the cold, the former not even by the hot depth of 2 inches, it is difficult to account for the phe· 
acid. 3. Can you tell me where I can find a table show· ' nomen on. 

----- --- ---------------�-I 
the highest point, and should be removed by opening a 5 feet wide, to carry 8 or 10 persons? A. The engine is, 
valve or cock:. we think, too small for such a boat as you propose. 

(47) P. W. asks: If a weight be suspended (57) E. C. W. asks: 1. Which is the better, 
by a wire in water, one inch below the surface, weighs cypress or cedar, for light boat building? A. Cedar is 
1,000 Ibs., would it weigh the same if lowered in the generally considered preferable. 2. How ought boats 
water half a mile deeper? Of course the weight of the to be treated, after finishing, to protect from the water 
suspending wire is to be deducted. A. The weight of a i and weather? A. The joints can be made tight with 
body immersed in water is reduced by the weight of the I putty or white lead, and the boat should be well 
water which it displaces. As water is slightly com· : painted. 
pressible, the body will weigh a little less at a consider· I' (58) M. F. says: I am the owner of a tract able depth than near the surface. of land in the Carson valley, that lies some 25 feet above 

(48) E. W. P. says: We have an artesian' the level of the Carson river. It is very productive, but 
well which does not overflow. The water is elevated by I am at a loss to know how to get much of ,t under cul
steam pump, the suction pipe of which passes down in- i tivation, as it must have irrigation, and ditching would 
side of the well tubing, leaving a small space between I cost me more than J am able to expend. Can I force 
the two pipes. If the well tubing was attached to the ' water upon the land from the river by means of a force 
pump and made airtight, leaving out the inner mction I pump, say, through a 3 inch pipe? If so, what size or 
pipe, would the pump work? Would it not be on the i power of pump should I have? How much fall of water 
same principle as trying to draw water from a barrel' should I have back of the pump, and would it do to set 
without an air vent? A. Exactly. the pump in an excavation in order to give it a fall? A .  

ing the relative affinities of the prmcipal metals, acids, I 
(36) I B C k 1 I k

' 
f and alkalies? A. You will find such tables in most good I . . .  as s: . n rna mg a core or (49) S. D. Y. asks' If I make a model of a 

works on chemistry. I an electromagnet is soft iron the best? A. Yes. 2. boat to a scale of 1 inch to the foot, will its buoyancy be 

If you can use a windmill, your plan of artificial irriga· 
tion may be successful; and by addressing a manufac· 
turer, you can obtain particulars as to machinery reo 
quired. . Which makes the best armature, soft iron or steel? A. 1,728 times less than that of the boat? A. Yes, if you 

(27) M. E. says: You once published a re-' soft iron. mean by buoyancy the volume of water displaced, and 
cipe for milk paint which contains considerable lime. I i if (59) C C C asks' How can I ll'ne sheet (37) J. �I. H. and several others write as you use in the model materials of the same specific . . . . 
have used it on my walls and find it very satisfactory, : gravity as those that arc in th b t iron tanks with Portland cement? A. We do not think 
but knowing nothing of the effect that lime has on dif· follows: Your answer to query of W. D. S. in regard to e oa . 

you can succeed in causing the cement to adhere perma. 
ferent coloring, I have been unable to obtain the colors carrying the bar of iron is incorrect. The true answer (50) H . . M. says: I am about ma�ing a nently to the sheet iron unless the lining is given a great 
I wished. Will you tell me how to produce a light buff being 2 feet 3 inches instead of 3 feet, as published in water velocipede, but do not know of what size and thickness. The cement could be moulded into thin bricks 
and a brown? A. Use oxide of iron or yellow ocher' No. 8, p. 299, vol. 36. I presume the error was due tOBn weight the wheel should be. How deep should the' and built in with cement mortar. Portland cement can 
mixed with a little umber for the brown. A mixture of oversight. A. As our correspondent correctly surmises, wheel be in the water? The I�ngth of platform is 3)11 , be obtained of any dealer in building materials. 
Spanish brown with a little chrome yellow gives a good the answer was due to an oversight, or perhaps some· feet, length of 1I0ats 8 feet, Width of platform 2 feet 8 
yellow. Use Vandyke brown for a strong tone. ' thing of the same character, as Mr. Richard Grant White inches, height of seat 1 foot 4 mches, floats are to be 10 (60) Mr. J. H. Tjiirswaag, of Flekkefjord, 

i calls" heterophemy, n since the cOl!ditions to which our inches in diameter, platform 3 inches above the floats, Norway, says: As an example of how fast the appear· 
(28) W. H. R. asks: How can I make and, answer applies are those in which a weight is shifted on with cork fenders on each side of platform to save it ance of a landscape can change even under higher lati· 

use a quick bleaching liquor, for bleaching cotton: the bar for proper distribution, the bar being supported from upsetting, and make it safer. How long should the tudes, I can mention that last year in the early days of 
goods which have become yellow from long service?' A. ' at the ends, and its own weight disregarded. The nu· crank or treadle and the posts on stands for the wheel June the SllOW covered the ground at Masi, in the north· 
Make a stron[lsolution of chloride of lime (hypochlorite merous corrections that have been sent to us show the be? A. As we have had no practical experience with emmost part of Norway under 700 north latitude, and in 
of lime-bleaching powder) in water, allow to settle, and interest with which this column is regarded; and as our these devices, we are not sure that we can aid you much. I the middle of July the potatoes were all in full bloom. 
draw off the clear liquid. Rinse the goods in clean only desire is to furnish correct and useful information, Your proportions seem to be judiciously chosen. The' Itis but fair to add that the sun does not go below the 
water containing about 5 per centof sulphuric acid, and we arc always grateful to our readers for calling atten· crank, treadle, etc., may be arranged with the same di. horizon from the 15th of May till the 27th of July at the 
then pass them slowly through the bleaching solution. tion toany corrections that may be necessary. mensions as in ordinary velocipedes, suited to the pro. above·mentioned place. 
They should then be well rinsed in water containing a (38) F. G. W. asks: In making- a small en. portions of the rider. If any of our readers have ex. A couple of years ago I built a new bam with bam· 
little carbonate of soda. If the cloth is much colore� it gine, cylinder 1)11 inches in diameter and of 3 inches perimented with these water velocipedes, we would be yard all of wood. Partly for the sake of appearance, 
may be Ilecessar� t� allow it to remain for a short. tI�e stroke, would gas stop cocks' be sufficient as cut.offs, or glad to know the results. but chiefly to make the barnyard more easy to clean, I 
in the bath. ThiS IS the usual method of bleachmg m , must I have a slide valve? A. If the cocks were nicely (-1) A B I . d' 

gave the walls and ceiling two coats of oil paint. Now 
I d· I 

() • •  says: am bUll mg a steamboat, as loncr as mild or warm weather prevails it is all well aun rICS. , fitted, they might answer very well. h d' f dl � , 

I
t ." mmeter a my pad e wheel is 8 feet, and is 6 �eet enough; but as soon as cold weather sets in, the evapo· 

. (2[)). H. M. S. says: I sho�k some pi�ces of (39) M. O. S. asks: Do you consider a ro- 8 mches across. I use an 8 to 10 horse power engme. ration from the animals (only four or five cows) settles 
lItmus m a bottle partly filled With wa�er, �ntil t�e lat· , tary engine as powerful with the same amount of steam Boat draws from 8 to 12 inches water. How many under the ceiling, collects in drops, and (when heavy 
tor became of a deep blue color. Corkmg It up light, I as a cylinder engine? If not what is the difference? A b�ckets should I hav.e, so as to have the least amount ?f enough) falls on the floor, on to the animals, or runs 
plac('d it on a shelf with other chemicals, among which i We understand to ask �hether the rota en«in� slIppage? A: Mak? It so as to have 3 or 4 buckets m down the walls, making everything wet and dirty. Can 
were scvera� acids. About a fortnight . afterwards I ob-, will give out as ;::ch power with the consum;�on �f a the water, With ordmary draft. I ventilate the room (25x14x7� feet) in an efficient man· 
"er,"ed that It had turned to a yellowlB� brown color, : definite amount of steam as a reciprocating engine. In (52) E. O. M. asks: 1. Which is the best ner, and at the same time retain sufficient warmth for 
qUite transparent compared to what It was before .. special cases it may' buton the average we think not th . I d h ? Th t t h d' 
Upon uncorking it and exposing to the air, it turned, ' , . way to learn the exact alllount of priming when a boiler e amma s, an ow e empera ure ere urmg 

gradually to a deep red or carmine on top, and this ex. i (40) S. B. W. asks: What does a first-class is tested? If the method is expensive, and requires the winter varies from 180 to 450 Fah. A. The space is 

tended upon shaking until the whole liquid was so; and, land engineer get a year? When do you think that the skill of an expert, what is a tolerably good way which rather small for that number of cows, and a little ven· 
. h f d t I C I t' ill h th '11 t tt' h i's I'nexpenol'vc and adapted to the capacI'ty of an ordl·' tilation would benefit them. A small opening at the 

it became opaque agam, thoug 0 a ifferen co or. an Ime w come w en ey WI S op pu mg on so muc 0 

you explain this? A. Litmus is very often adulterated, cheap help to run engines, and have every engineer ex· nary boiler tender? A. Some form of calorimeter floor upon one side and at the ceiling upon the other 

with lime, plaster, Prussian blue, etc. The action you, amined? A. In large establishments, such as public should be employed; and we know of none that can be w?uld answer the purpos�.. The size of these openings 

noted may have been due to these other adulterants, or ' buildings and hotels, where the engineer has considera· used successfully by an inexperienced person. 2. What, might be graduated by slIdmg shutters. 

to some acid impurity contained in the water used for ble machinery, pipe connections, etc., to look after, the is the peculiarity about a boiler which inclines it to en· I (61) E. R. asks: 1. If I have an air-com-
makin" the solution 'compensation is proportionately large. We imagine train sediment without also entraining water? This pe· pressing pump which will hold � cubic foot of common 
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_I that, including all classes of establishments, the pay of culiarity is claimed for some boilers. A. You should in· , air, how many times must I force the piston up and . . . 
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IS Ie es ce I the engineer varies from $30 to $300 a month, perhaps, quire of the patentees. 3. Robert Wilson in his work down until I have respectively pressures of 15, 30, 50, 
ment for flllmg white metal SignS With? A. Try the fol· in exceptional cases, being higher. Laws regulating the on steam boilers under the heading of "Incrustation," i 75, 100, and 125 Ibs. per inch over the atmospheric press
lowing: Melt together in a clean iro� pot 2 parts each of appointment of engineers may be good in theory; in their says that the light carbonates ,  when entrained, arc liable ure in an air tank of the same dimensions as the pump? 
best asphaltum and g�tta percha.; stir well together, and practical application, however, they are not always suc. t� blow off the cylinder cover, break the pie ton, or stop' A, It will make considerable difference whether you 
then add 1 part of gum shellac m fine powder. It may cessful. the engine. Did yOIl ever hear of such damage, and I cool the air as it is compressed, or not. You will find 
be u.ed hot, and mixed with smalt, vermilion, or other (41) S � K 1 W " 1  what are the particulars? A. If any of our reade" can formulas by which you can make the necessary calcula-
pigment, if desired. I ' < • say: . e are pumpmg 01 

'from one tank into another. S. says his pump is suck· furni,h information on this subject we would be glad to, tions, in question (26) on p. 235, vol. 35. 2. If the valve 
(31) B. P. asks: Please give a recipe for ing the oil from the tank. K. claims that the oil comes hear from them. No such occurrence has ever been I that connects the pump with the tank be 2 iuches in di

making paste to stick bills which are exposed to the, to the pump by the atmospheric pres3ure upon the oil in brought to our notice. 4. Is it possible for any boiler to ameter, will it take a greater force to move the piston 
weather? A. Takellour 251bs., alum in powder )11 lb., : the tank. Is there any such thing as suction in the true entrain all the scale-forming impurities of salt water? I down when the communication between the tank and 
boiling water sufficient quantity. Paste will not very I meanin� of the word? A. What is called ,uction is due A. We think not. Ii. What can be done to :elieve the pump is open, and does the compressed air in the tauk 
long resist theaction of wet weather, but may be made I to atmospheric pressure. See p. 352, vol. 31. 2. Can cylinder of the engine from its trials when so much pres, with a greater force on the valve than if the valve 
to do so by giving the bill, after sticking with it, a wash! you pump as well out of a tank which stands 011 a level solid matter is thrown into it? A. Use large relief were only 1 inch in diameter? A. By using the larger 
of soap water,sugar of lead solution, or a solution of: with the pump a. you would out of a tank standing valves. valve, the friction of the air will be reduced. 
crude lac in naphtha. i some distance higher? A. When the tank stands above (53) C. H. H. asks: How are electric bells (62) F. G. T. asks: 1. 'Yhat size of boiler 

(32) F. S. C. asks: What will restore faded i the level of the pump, the pressure forcing the oil into constructed so that they may be made to ring for five or will it take for a small engine % by IJ4 inches? A. You 
black walnut doors? They have been covered with shel. the pump is increased by the weight of the column of ten minutes? A. Attach one end of the line circuit to a can make a boiler 3 inchps in diameter, and 5 inches 
lac, but the color of the wood is gone. A. It will be ne. oil. spring agBinst which the armature rests when it is not high. 2. Would it do to make it out of tin? If so, what 
ces,ary to first remove the shellac. Much of it may be (42) F. W. asks: 1. Will a boiler 4 feet attracted; also, connect the armature to one end of the plessure would it stand? A. It can be constructed of 
removed with alittleammonia water and alcohol; but it long, 1 foot in diameter, with five 2 inch flues through magnet coil. The other end of the coil i. to be con- tin for a pressure not exceeding 10 Ibs. per square inch. 
is best to scrape off the last portions, and sandpaper the it, put in an arch horizontally, make steam suf. I n�cted to the batter�, ancl the circuit completed; this 3. Could I keep up steam with burners and coal oil? If 
wood. If the wood is genuine walnut, a little oil will flcient to run an engine, 2l1) x 5 inches, at 300 revolutions [ Will cause an attraction of the armature; and after trav- so, how should they be placed, under the boiler or in a 
then bring out the color, and it may be finished with a , p<'r minute? A. The boiler will scarcely be larg'e enough. I 

eling together fora very short distanc(', the latter leaves flue? A. The lamp should have a burner that would an· 
good coat of copal varnish. If the doors are of imita· 2. What power will such an engine give with steam at the spring anl breaks c;rcuit. The almature, being now swer without a chimney, or by having a central flue in 
tion walnut, make a solution of 2)11 oz •. Vandyke brown 75 lbs. to the square inch? A. See p. 33, vol. 33. no longer attracted, returns t') its normal position and the boiler, that would take the place of a chimney. 4. 
in a boiling solution of 17<,i oz •. washing soda in 1 quart I (43) H. J. D, says: I inclose a specimen of 

completes the �ircui.t a�ain, w�(>n anothpr attractio? re· Wbat tools would it require to make a small engine out 
water, and add to it about J4 oz. of powdered bichromate, . suits and the VibratIOn IS contmued as long a8 deSired. of ready made castings? A. The tools required to fit up 
or potassa. Stir well together, and when cool strain scale from my boiler. I have used potatoes, petroleum, the engine will be a vise, some files, taps and dies, ham· 
through a cloth for use. This will give you an excellent tnnnate of sodn, and sal s?da. The sal soda seem" to (54) B. N. G. says: 1. I want to build a mers, chisels, and wrenches . 
imitation of dark walnut. and when dry i t  takes a do a� much good as anyt�mg. Is there . �ny danger .to boiler for an engine 2 x 2 inche., to run a boat 15 feet 
good coat of varnish. ' 

, the Iron fro� sal soda m large �uantItIes? A. With long with a screw 18 inches in diameter, of 3 feet pitch. (63) R. K. asks: Will you please tell me 
frequent blowmg, you can use conSiderable amounts of I intend to build the boiler by placing the heads on the what is the difference of heat in the sun's rays on a per· 
soda safely. 2. Do you consider such scale, in places end of the shell, bolted on with several of the tubes pendicular round stick 4 inches thick by 2 feet high, and 
nearly J4 inch thick, dangerous? A. Scale should not with nuts on the ends. Do I need shoulders on the in· one of the Bame size placed to incline 6 inches to the 
be allowed to collect to the thickness mentioned. 3. side of tubes? How large should the shell be? A. No. south? A. We presl1me you refer to the different areas 
Could I keep the boiler clear by using soft water, say 4 2. How large an oscillating engine should I want to run exposed at right angles to the direction of the rays . in 
or 5 months in the year? A. If you can use soft water a boat 15 feet long, of 4 feet beam, and how large a I the two cases. You can easily plot or calculate this for 
occasionally, it will be likely to loosen the scale. From boiler would it take? A. You can make the engine 2 x . any assumed direction of the rays. 

(33) A. F. H. asks: How can I make a new 
white coating stick effectually on an old ceiling? A. It 
is "Iocessary to take all the old white coat off complete, 
to thoroughly wet the brown coatlefton, and then finish 
with a new white coat. 

(34) W. A. H. says: I wear a small com· 
p�,; attached to my watch chain; and in casually look· 
Ing ab it I noticed that it deviated about 900 from north. 
I also noticed tlmt, when I stood alongside of our safe, 
the compass pointed directly to the safe. I walked to 
fhe stove, and my compass again swerved; but instead 
of oointing directly to the stove, It pointed diametrical· 
Iy nom it. The safe and stove are not near enough to 
each other to exert any combined inlIumce. The only 
difference between the situations is that one lump of 
iron was hot and the other cold. Please give your ex. 
planation of this remarkable effect of caloric over the 
magnetic needle. A. The data given are not explicit 
enough to enable us to give a satisfactory explanation; 
but it will probably be found that the pole of the needle 
which points towards the safe varies as the former is 
near the top or bottom of the latter; possibly, also, the 
same will be the case as regards the stove. The safe or 
stove, or both, may ha ve become slightly magnetic from 
the inductive action of the earth. 

(35) W. S. says, as to the welding of the 
point of a spindle to the plate on which it rested, while 
running: We had a parallel case in our mill some years 
ago. The burrs were 4 feet diameter, spindle was 10 

an inspection of the sample, we think you can prevent 3, Make the boiler 20 to 22 inches in diameter, and 3 I (O.!) F W S I ' h t b 'ld the greater part from entering the boiler by using a feed· feet high. 3. Should an oscillating engine be larger than: . . . . says: WIS 0 UI a yase 
water heater with sediment collector. a slide valve engine, of the same power? A. An oscil- i which shall hold about for.ty gallon� of water, to be 

(44) J. N, P. says: I fitted up two barome
tertubes. One stands about l\:l of an inch higher than 
the other. Would boiling the mercury before filling up 
the tube drive all the air out? A friend says it would 
not, but that I must boil it in the tube after filling. Can 
I do that successfully without bursting or warping the 
tube? A. It is desirable, to insure a good vacuum, to 
boil the mercury in the tube, and in a vacuum. If you 
have no experience in such matters, it will be much bet
ter for you to have the tubeslIlled by a philosophical in
strument maker. 

(45) T. J. M. asks: In floating down a river, 
will a lIat·bottomed boat go at the same speed as the 
current if no power is used to push it or increase its mo
tion? A. Yes. 

(46) A. S. T. says: We have laid a pipe un
fierground from a spring, and have brought it above the 
surface in one nlace for the purpose of tapping. Will 
the water continue to be discharged in an unbroken 
stream, thatis, over the crook? A. Air may collect at 

lating mgine, if properly constructed, will not take any: placed where I can . ha;e plPPS ".lUmng about five .fe?t 
more than the other, under the same conditions. 4. below the vase. Will It be posslb.le to construct It.m 
Shall I need a license to run my boat on the Merrimac? snch a �anner that, by the use of pipe., t�e water of ItS 
A. According to the 1:nited States law a license is re. own WClg�t �ay be made to form a �ountam fr?m .one to 
quired. Whether the law is strictly enforced in your twof�cthlgh�. A. �Oll �a? arrange I� on the prmclple of 
locality we do not know. Hero s fountmn, which IS Illustrated m many elementary , 

treatises on natural philosophy. 
(55) H. M. C. asks: If the sides of a triangle, 

(65) J B 1 W h t I A B=a. A C=b, B C=c, are known quantities, how can . .  says: . e ave 0 use sa t 
I find the area ABC of the triangle, in terms of a, b, and' water.in a b�iler. I� it i?ju:i?u�? A. Salt wat?r forms 
c? Perpendicular, A D, is supposed to be unknown. A. I Bcale m a boiler, which 18 mjur.lOus. 2. �ow Is.a con
The following is the formula, the demonstration of I 

denser.made? A. A c?ndenser IS a vess�1 m which �he 
which may be found in any good treatise on plane trig. steam 1< condensed eIther by contact With or by bemg 

a+t>+c exposed to the cooling influence of water. 3, What is 
onometry: S= -2-' Then the hottest water which a common force pump will 
Area = lISx(S-a)X(S-b)X(S-c). throw in a boiler? A. Pumps made for hot water will 

act when the temperature is quite high. With others, 
(56) G. J. R. says: I have been thinking of the temperature of the water Bhould not ordinarily ex· 

building a small steamer; I do not think the water will ceed 1000• 4. Is salt water more injurious to a boiler 
average over two feet deep. I have an engine of 2 inch than sulphurous or lime water? A. There are some 
bore with a 3 inch stroke. Please tell me its capacity? spring waters that are more injurious to boilers than 
WiI! this engine do to drive a boat 26 feet long and about salt water from the ocean. 
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(66) W. G. says: I have a steam pump of 
the following dimensions: 22 inch steam cylinder, 10 

inch plunger, 4 feet stroke, 9 Inch suction pipe, and 9 
inch discharge pipe. The di.charge pipe runs 250 fcet 
north on a rise of 40°. It makes a qUllrter turn, and 
runs !l4 fBctcast, horizontally, and then another quarter 
tum and runs 290 feet north on a rise of 40° to the point 
of delivery. The pump works as smoothly and with as 
little jar as possible; but thcre is a heavy jar in the dis
charge pipe which moves the whole column when the 
pump runs over 18 strokcs per minute. When i t  runs 
less than 18 strokes, there is no jar. Will you please tell 
me the cause and the remedy? A. Aceording to data 
sent, the vertical height of column of water is nearly 
350 feet. The jar is probably due to the stopping and 
starting at the end of each stroke, and might be reduced 
by the use of a larger air vessel. 

(67) J. V. ,  of Canterbury, England, says: 
I have a traction engine, with one cylinder 8 inches in 
diameter and 12 inches stroke, which I work at 100 lbs. 
pressure. What difference will there be in the power if 
I put on an 8x16 inches cylinder, all other things being 
eq ualf What difference will there be In the power of a 
9x12 inches and a 9y.jx16 Inches engine., all other things 
being equal, at 100 lbs. pressure? A. Calling the power 
of thc 8x12 inches 1, that of the 8x16 will be 1'33, that 
of the 9x12 will be 1'27, that of the 9y.jx16 will be 1 '78. 

(68) J. H. E. says : The following is taken 
from a book high in authority on mcchanical subjects, 
8peakin� of an ordinary steam engine :  " If, on the in
troduction of steam to the cylinder, it has a pressure of 
say 4 atmo"phcrcs, it follows that it will act upon the 
piston with all this fOICe to cause it to de8cend; Bincc, 
however, the lower part of thc cylinder is at this time in 
communication with the external atmosphere, there is R 
resistance=. 1 atmosphere opposed to its mo\'ement, 
thert-fore the actual effective pressure on top of piston = 

3 atmospheres." I wish to inquire if the pressure (4 at
mosphcrcs) is that which is indicated by the .Ieam 
gauge, and what becomes of the pressure of the air in 
the boiler after the air is worked out? I know that an 
engine will run with less than 15 lbs. pressure by the 
gauge. A. In the statement quoted by you the reference 
is app .. ently to absolute pressure, or pressure above a 
vacuum. The steam gauge, being pressed internally by 
the steam and externally by the air, indicates the differ
ence of these pressures, or the pressure above the atmo
sphere. 

(69 ) W. S. says: 1. Given the boiler or re
servoir of a fire extinguisher, tested to 150 per square 
inch, 24 inches long, of 9 inches diameter, and about y.j 
inch thick, laid horizontally and fired with charcoal, reo 
quired the size of engine it will run, and the bcst work
ing pressure? A. The reservoir could be made to an
swer as a boiler; but It would not bc advisable to carry 
a pressure of more than 60 or 75 1bs. 2. I wish to cast 
the cylinder of brass. If I take a picce of iron, tum it 
off smooth, and polish it,  coulrl I usc it for the core to 
cast the cylinder around, and could I drive the iron out? 
A. You will not be able to make a very good cylinder i n  
the manner you propose. There is no difficulty in mak
ing a sand core quite as smooth as thc one that you sug
gest. 

(70) 1. C. C. asks: How can I make a good 
lllter, capable of filtering three or four pails of water a 
day? I have made my box 14x14 inches at top, and 14x 
2 at bottom, with a height of 3 feet; and I filled it with 
alternate layers of charcoal, coarse gravel, and sand. 
For a week or 10 days it will work well, and then the' 
amount filtered lessens. A. It would probably answer 
your purpose to use sand only, spread out ovcr a large 
horizontal sur/ace, and when choked by the accumu· 
lated sediment, to remove about one inch in depth of 
the sand and renew it. After a more extended interval 
the whole might be renewed. 

(7 1) T. P. B. asks: What is fire? A. Fire 
is, c<'mmonly speaking, gaseous matter in a state of In
tense heat, due ordinarily to combustion, or a direct and 
energetic combination with atmospheric oxygen. Sci
entifically it might be described as matter under the in
fluence of intense atomic or inter-molecular vi!Jration. 
Consult some good work on chemistry or chemical 
philosophy. 

MINERALS. ETC.-Specimens have been re
ceived from the following correspondents. and 
examined, with the result stated: 

C. W. R.-lt contains carbonate of lime and alumina.
Miner, N cw Mcxico.-Hconsists of red oxide of iron and 
clay.-G. F.-They are all crystals of quartz (pure silicic 
acid). They are quite common, and of little value.-M. 
A.-It does not contain silver, but antimony and lead. 
-M. A. A.-The sand you send consists principally of 
quartz crystals and iron, and manganese garnets. 

M. H. H. says: 1. An acquaintance claims 
that, in a sugar cane mill, one of the crushing surfaces 
should be the surface of a small cylinder, for as it pre
sents a smaller surface to the cane, it will do the samc 
work easier. Is It so? II. Wbat are the advantages and 
disadvantages of horizontal and perpendicular rollers? 
-T. W. D. asks: Wbich steamboat, running In fresh 
water, is the fastest, and what I@ her .peed? 

COJDrl1JWICATIONS RECEIVED. 
The Editor ofthe SCIENTIFIC AMERICAN acknowledges, 

with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On Saving Life in Case of Fire. By J. S. 
On Nickel Plating. By D. G. 
On High Interest. By J. H. S. 
On Reclaiming the Desert of Sahara. By R. T. E. 
On a Tidal Motor. By A. S.  
On the Trisection and Multisection of  Angles. By 

W. T. 
On Pernicious Literature. By C. W. B. 
On Labor-Saving Machinery . ByT. R. V. 

Also inquiries and answers from the following: 
F. M. B.-C. G. L.-D. B.-G. W. K.-M. A.-W. D. 
�. W. L.�. E. H.-M. J. C.-S. H. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear should 

repeat them. If not thcn published, they may conclude 

.Icitutifit �mttitIlU. 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such quc.tions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas
ure in answering briefiy by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following 
are sent: "Who sells lampblack by wholesale, and what 
is its price? Who sells apparatus for the production of 
sulphate of potash? Whose is the best metallic piston 
packing? Who makes cotton and wool carding ma
chinery? Whose is the best gas meter? Where can 
the best fireworks be obtained?" All such personal in
quiries are printed, liS will be observed, in the col
umn of U Business and Persuual," which is specially 
set apart for that purposc, subject to the charge men
tioned at the head of that column. Almost any de
sired information can in this way be expeditiously 
obtained. 

OF'FICIAL. 

I N D E X  O F  I N V E N T I O N S  
FOR WHICH 

Letters Patent or the UnIted States were 
Granted In the Week Ending 

May 1, 1 8 7 7, 
AND EACH BEARING THAT DATE. 

[Thosc marked (rJ are reissued patents.l 

A complcte copy of any patent In the annexed list 
Including both the specitlcatlons and drawing., will be 
furnished from this office for one dollar. In ordering, 
please state the numb(�r n.nd date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 

Air Into ves.cls, forcing, J. F. Hess . . . . . . . . . . . . . . . .  190,215 
Anlmal tral', G. W. Glb.on . . . . . . . . . . . . . . . . . . . . . . . . . .  190,207 
Bark mill, W. H. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,182 
Ba.ket,folding, J. J. Pe.inger . . . . . . . . . . . . . . . . . . . . . .  190,860 
Bedstead, folding, Kibby & Hall . . . . . . . . . . . . . . . . . . . .  190,338 
Bedstead, sofa, C. Kade . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,335 
Beer cooler, A. Kunkle . .  . .  . . . . . . . . . . . . . .  190,31O 
Bcll, W. H. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,242 
Billiard chalk cup, H. W. Collender . . . . . . . . . . . . . . . .  190,285 
Binder, temporary, 'V. P. Bissell . . . . . . . . . . • . . . . . . . . .  19(),269 
Boats and vessels, A. Crosby . . . . . . . . . . . . . . . . . . . . . . . . 190,129 
Boller teeder, A. I. Sternbcrg . . . . . . . . . . . . . . . . . . . .  190,383 
Boller furnaces, grate bar for, P. J. Schmitt . . . . . .  190.377 
Book support, J. Boudeman . . . . . . . . . . .  .. . . . . . . . . . . .  190.117 
Boot heels, making. W. B. Arnulll . . . . . . . . . . . . . . . . .  190,113 
Boot sole bull'er, F. Winslow . . . . . . . . . . . . . . . . . . . . . . .  190,IH 
Boot cleaner, C. H. Southall . . . . . . . . . . . . . . . . . . . . . . . . 190,256 
Bottle and stopper, J. H. Parker . . . . . . . . . . . . . . . . . . . 190.358 
Bottle stopper fa.tenlng. �'. Sch!lch . . . . . . . . . . . . . . . .  190,254 
Bottles, locking device for, E. M .  Deey . . . . . . . . . . . .  190,292 
Brick kiln, H. Dlck.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,132 
Brick kiln furnace, A. W. Duty . . . . . . . . . . . . . . . . . . . . .  190,201 
Bru.h, B. L. Budd . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1!JO,I20 
Bullets, patching, S. W. Wood (,) . . . . . . . . . . . . . . . 7,655 
Bung and bung inserter I 'V. Kromer . . . . . . . . . . . . . . . 190,224 
Butter pall cover, J. G. �'ishcr . . . . . . . . . . . . . . . . . . . . . .  100.203 
Butter worker, C. A. Sands . . . . . . . . . . . . . . . . . . . . . . . . . 190,252 
cable stopper, J. P. Dorr, Jr . . . . . . . . . . . . . . . . . . . . . . . . 190,200 
Can, J. W. Masury . . .. .. . .  . .  . . . . . .  . . . . . . . . .  . .  . . .  190,347 
Canal boat., steering, B. R. Cole . . . . . . . . . . . . . . . .  190,283 
Candle holder, C. Kirchhof (r) . . . . . . . . . . . . . . . . . . . . . .  7.652 
Car axle, W. Winslow . . . . . • . . . . . . . . . . . . . . . • • • . . . . . . .  190,175 
Car axle lubricator, Bollman &; Ernst . . . . . . . . . . . . .  190,272 
Car hrake. J . Stephen.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,258 
Car coupling. Gibford &; McCormick . . . . . . . . . . . . . . . .  190.305 
car coupling, M. Heines . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.138 
Car coupling, G. D. Le .. se . . . . . . . . . . . . . . . . . . . . . . . . . .  190,227 
Car coupling, B. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,375 
Car screen, W. D. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,iUS 
car spring, J. B. Quirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,366 
Car starter, D. Shoup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.380 
Car, street, G. S. Clements . . . . . . . . . . . . . . . . . . . . . . . . . .  190,402 
carbonic acid generator. F. W. Wiese brock . . . . . . .  190,396 
Cartrldgc, B. L. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,190 
Cartrid�e, metallic. J. H. Gill . . . . . . . . . . . . . . . .  . .  . . . .  190,aJ8 
cartridge, metaLlic, Glover & Budd (r) . . .  . . . . . . . . . .  7,&17 
Cartridge. Signal, E. W. Very . . . . . . . . . . . . . . . . . . .  . . .  100,2G'l 
Ca.ter, turniture, A. C. Martin . . . . . . . . . . . . . . . . . . . . .  190.152 
Chain, drive. J. F. Kingwlll . . . . . . . . . . . . . . . . . . . . . . . . .  190.1�7 
Chair, barber's, J. Grlendling, Sr . . . . . . . . . . . . . • . . . . . .  190,317 
Chair seat, Provenzano & De G .. etane . . . . . . . . . . . . . 190,159 
Churn, O. W. Davis . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  190.19'J 
Churn, T. Tostevln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,388 
Churn, power, W. H. Stern .. . . . . . . . . . . . . . . . . .  , . . . . .  190,257 
Churn, reciprocating, A. F. Brooking . . . . . . . . . . . . . .  190,277 
Cburn, reciprocating, J. J. Curd . . . . . . . . . . . . . . . . . . . .  190,288 
Cigar IIgbter, L N. Claw.on . . . . . . . . . . . . . . . . . . . . . . . . .  190,196 
Clay and ore crusher, T. & J. CIUl'ord (rl . . . . . . . . . . .  7,645 
Clothe. dryer, G. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . 190,171 
Clothes pounders. W. T. Robertson . . . . . . . . .  190,370. 190.312 
C01l'ee roaster, Caldwell &; Pleltz . . . . . . . . . . . . . . . . . . . .  190.193 
Cl.Iffee roaster, A. Jungelss . . . . . • . • • • . . . . . . . . . . . . . . . .  190,334 
COffin, F. H. Hill (r) . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  7,&19 
COOling board. T. H. Graves . . . . . . . . . . . . . . . . . . . . . . . 190,3ID 
Corn shelling machine, J. T.lppincott, Jr . . . . . . . . . . 190,344 
Corn stalk cutter, J. P. Brower . . . . . . . . . . . . . . . . . . . 190.118 
Corset, M. P. Bray. . . . . . .  . . . . . . . .  . . . . . . .  .. . . . . . . . . .  190.r.4 
Cotton cleaner, J. Greaves . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,314 
Cotton cleaner and condenser, J. Greaves . . . . . . . . .  190,313 
Cows, restraining, B. B. Mann . . . . . . . . . . . . . . . . . . . . . .  190.345 
Crutch, L. F. Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,392 
Cultivator, R. W. Alexander . . . . . . . . . . . . . . . . . . . . . . .  190,179 
Cultivator, A. Busenger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,280 
Cultivator attachment, Hubbard & Robinson . . . . .  190,il28 
Cultivator, velie table, etc .• W. Pierce . . . . . . . . . . . . . . \90.247 
Curd cutter and agitator, M. P. J .. ckson . . . . . . . . . . .  190,219 
Dental tool, Babcock & Mason . . . . . . . . . . . . . . . . . . . . .  190,115 
Dish holder, H. C. Milligan . . . . . . . . . . . . . . . . . . . . . . . .  190.352 
Draft equalizer. J .  M. Forney . . . . . . . . . . . . . . . . . . . . . . . 190,002 
Draft regulator, T. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . 190.181 
Drawhead plates, tormer for, J .  Green . . . . . . . . . . .  190,315 
Draw trame, stop, J. Bullough . . . . . . . . . . . . . . . . . . . . . . 190.127 
Drill bit, M. John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.332 
Eave trough, P. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190.38'l 
Egg beater, J. F. Monroe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.238 
Electro-magnetic motor, W. W. Gary . . . . . . . . . . . . . .  190.aJ8 
Electro voltaic belt, J. Bry .. nt. . . . . . . . . . . . . . . . . . . .  190,279 
Elevating earth, C. E. Milliken . . . . . . . . . . . . . . . . . . . . . 190.2-34 
Em bo.sing press. D. Koenig . . . . . . . . . . . . . . . . . . . . . . . .  190.148 
Emery compoSitiOn, B. L. Budd. . . . . . . . . . . . . . . .  190,125 
Engine and propeller, Gr .. y &; Noyes . . . . . . . . . . . . . . .  190,812 
Engine and propeller, G. E. Noyes . . . . . . . . . . . . . . . . .  190,� 
Exercising machine, A. W. Lozier . . . . . . . . . . . . . . . .  190,151 
Exhau.t steam, utilizing, W. H ThoIll88 . . . . . . . . . . 190,387 

Eyeglas., S. Oppenheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,400 

I 
Slate and book carrier, J. Haggerty . . . . . . . . . . . . . . . . 190,3t8 

Fare box, J. B. Slawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,255 Sleeve button, J. W. & I. M. Miller . . . . . . . . . . . . . . . .  190.351 
�'aucet, Dummer &; Malm.trom . . . . . . . . . . . . . . . . . . . . .  190,295 : Sleeve button and stud, A. Goll. . . . . . . . . . . . . . . . .  . .  190,209 
Faucet, F. Messmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,350 , Sleeve or cu1l' button, C. H. Rose . . . . . . . . . . . . . . . . . . . 190,161 
Feathers. renovating, M. L. Palmer . . . . . . . . . . . . . . .  190,156 Soda water apparatu., F. W. IVlescbrock . . . . . . . . . .  190,3'.)5 
Felt, non-conducting. S .  RadcU1I'e . . . . . . . . . . . . . . . . . .  190,159 Sower, broadca.t. L. Coller . . . . . . . . . . . . . . . . . . . . . . . . .  190.2S4 
I<'ence, P. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,339 Spark arrester, Brayton, June &; French . . . . . . . . . . .  190,275 
Fence wire, barbed, D .  C. Stover . . .  : . . . . . . . . . . . . . . .  190,167 Spectacles, I. S .  Doten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,138 
Fire e,cape, E. B. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,342 'pring,coiled, A. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . 190,291 
Fi.h hook, spring, J. O. King . . . . . . . . . . . . . . . . . . . . . . . .  190.222 Staples, etc, prcsenting. J. W. IlIcknell . . . . . . . . . . .  190,268 
��lat iron heater, O. }�. M.onfort . . . . . . . . . . . . . . . . . . . . .  190,237 Steam boiler draft regulator, A. C. Norcross . . . . . .  190,354 
Flour bolting macblne. 1<'. Felstel. .. . . .. . . . . . . . . . . .  190,200 Steam bOiler damper regulator, D. C. Kellam . . . . . 190.336 
Flowers, artillclal, S. Pott . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,248 Steering apparatus, E. I,. young . . . . . . . . . . . . . . . . . . . .  190,177 
Fruit dryer, B. L. Ryder (r) . . . . . . . . . . . . . . . . . . . . . . . . . 7,6M Stereoscope, M. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,160 
I<'ruit dryer, automatic, A. Q. Reynolds . . . . . . . . . . . . 190,368 Stilt., J. S. Ebcrt. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . 190,134 
�'urnace for heating steel, J. B. Armstrong (r) . . . .  7.64-1 Stove tlue tblmble tile, W. Kcndall . . . . . . . . . . . . . . . . .  190,145 
�·urnace., feeding .team to, W. Ramsey . . . . . . . . . . .  190.367 Stove, gasoline cooking, H. Wellington . . . . . . . . . . . . .  190.393 
Gage, B. 1<'. Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.260 Stove, oil and gas. D. W. Goollell . . . . . . . . . . . . . . . . . . 190.WI 
Gaiters, etc, making. P. �·i.cher (r) . . . . . . . . . . . . . . . . 7,646 Stovc pipe safe thimble, A .  F. Wrigbt . . . . . . . . . . . . .  190,1O1 
Gas generator, T. S. stewart . . . . . . . . . . . . . . . . . . . . . . . .  190,163 Stove plate, H. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.235 
Gate. swinging, J. R. Brott . . . . . . . . . . . . . . . . . . . . . . . . . . 190,186 Strainer pall, W. H .  Thrift. . . . . . . . . . . . . . . . . . . . . . . . .  190,170 
Grain cru.her, J. & R. Reid . . . . . . . . . . . . . . . . . . . . . . . . .  190,250 Tea and c01l'ee pot, R. A. Gardner . . . . . . . . . . . . . . . . . .  100.135 
Grain distributer, J. W. Lewis . . . . . . . . . . . . . . . . . . . . . .  190.229 Telegrapb .ounder, Bunnell & Goodyear . . . . . . . . . .  190,191 
Grain reducing apparatu., C .  Bailey . . . . . . . . . . . . . . . .  190.180 Three borse equalizer, J. Pratt, Jr . . . . . . . . . . . . . . . . . . 190,36-1 
Grain separator, R. J. Horton . . . . . . . . . . . . . . . . . . . . . . 190.327 Ticket punch, J .  S. Foster . . . . . . . . . . . . . . . . . . . . . . . . .  190,300 
Grate, J. A .  Momtt. . . . . . . . . . . . . . . . . . . . . . . .  . . . .  .. . . . .  190.236 Ticket punch, C. E. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,157 
Grinding mills, adju.tlng, Westcott &; Randall . . . .  190,394 Tire tightener, O. F. A. Faulkner . . . . . . . . . . . . . . . . . . 190,300 
Gun-cleanlng brush, B.  L. Budd . . . . . . . . . . . . . . . . . .  190.123 Tlre tightener, C H . Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  I90,331 
Gun-cleaning ca.e, B. L. Budd . . . . . . . . . . . . . . . . . . . . .  190,121 Tire tightener, F. T. Stone . . . . . . . . . . . . . . . . . . . . . . .  190,166 
Gun-cleanlng rod, B .  L. Budd . . . . . . . . . . . . . . . . . . . .  190,189 Tobacco pipe, H . D .  Haraden . . . . . . . . . . . . . . . . . . . . . . .  I90,321 
Gun., field wiper for, B. L. Budd . . . . . . . . . . . . . . . . . . .  190,12,1 Toilet case, G. H. Crain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.281 
Gutter and moulding. H. Strater, Jr . . . . . . . . . . . . . . .  190.168 Tool. combination, J. I,. Williams . . . . . . . . . . . . . . . . .  190.397 
Gutter hanger, C. M. Peet. . . . . . . . . . . . . . . . . . . . . . . . . . .  1!JO,359 Tuy watch, J .  G. Powcll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,362 

Harness check hook, S. IV .  Stickney . . . . . . . . . . . . . . . 190.161 Transom open"r, J. 1<'. Wollen.ak . . . . . . . . . . . . . . . . . . .  190,176 
H .. rrow, J. B. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,210 Trough jig. W. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,324 
Harrow, T. J. Holmes. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!JO.322 Tub, pall, cask, ctc . • I" arley & Ricbards . . . . . . . . . . . . 190,299 
Hay elevatur, C. H. Kershaw . . . . . . . . . . . . . . . . . . . . . . .  190,337 Turbines. combining, J. T. Welham . . . . . . . . . . . . . . . 190,172 
Hay elevator, H. C. Stou1l'er . . . . . . . . . . . . . . . . . . . . . . . . .  190.36-1 Urinal for invalills, R. H. Olmsteall . . . . . . . . . . . . . . . .  190'244 
Health 11ft, A. W. LOzier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!JO.H!1 Valve for air brakes, S. R. Kneeland . . . . . . . . . . . . . . . 190,223 
Healtb 11ft, A. W. Lozier . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,150 Valve motion and cut-oll', E .  O'Ncill . . . . . . . . . . . . . . . .  190.245 
High pressure engines, reUeving, T. Shaw . . . . . . . . .  190,378 Valve. �mfety. \V. M. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . .  190,298 
Hinge, J. H. Lash . . .  , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.343 Vehicle running gear, }4'. A .  Presto . . . . . . . . . . . . . . . 100,365 
Hoisting apparatu., D. Brob.ton . . . . . . . . . . . . . . . . . .  190.276 Velocipedc, W. S .  Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . 190.353 
Horse detacher, W. A. Clark . . . . . . . . . . . . . . . . . . . . . . . .  190.197 Ventilator for chimney •. J .  Drake . . . . . . . . . . . . . . .  190,294 
Horse bay rake, IL H. Hatheway (r) . . . . . , . . . . . . . . .  7,648 Ventilator for vehicles, J. E. Richard . .  . . . . . . . . . .  190.369 
Hosc carrlage, I. W. McGa1l'ey . . . . . . . . . . . . . . . . . . . . . .  190.231 Wagon body, mctal, S. P. Graham . . . . . . . . . . . . . . . . . . 190,311 
Ice conveyer, A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,144 Wagon cnd gate, S. D. !Javls . . . . . . . . . . . . . . . . . . . . . . . .  190,290 
Ice plow, C. A. &; 'I'. L. Hiles . . . . . . . . . . . . . . . . . . . . . . . .  190,216 Wasbboard, J. M .  Gorbam . . . . . . . . . . . . . . . . . . . . . . . . . . 190,309 
Indicator, office, J. R. Cluxton . . . . . . . . . . . . . . . . . . . . .  190,282 Washing machine. J. H. Brown . . . . . . . . . . . . . . . . . . . . 1 90.278 
Injector, steam engln�, G. H. Little (r). . . . . . . . . . . . .  7.65:1 Washing machine, H .  G. Robertson . . . . . . . . . . . . . . . 190,371 
Ink.tand, H. H. Burrington . . . . . . . . . . . . . . . . . . . . . . . .  190,lll'l Washing machine, R. 'ralmadge . . . . . . . . . . . . . . . . . . . .  190.386 
Ironing table, Hotchkiss & Hebard . . . . . . . . . . . . . . . . .  190,140 Watch lIust cap, I. D. Merrill . . . . . . . . . . . . . . . . . . . . . 190,238 
Jib .bEets, traveler tor, H. Ii .  Law.on . . . . . . . . . . . . . . 1!JO.226 Watch, hair spring stud, F. M. Martin . . . . . . . . . . . .  190.230 
Key fa.tencr, L. W. Kennedy . . . . . . . . . . . . . . . . . . . . . .  190,146 Water closet, J. 7",ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.178 
Knob latch, reversible, N. O'Brien . . . . . . . . . . . . . . . . . 190,356 Water closet protector, B. R. Brown . . . . . . . . . . . . . . .  190,187 
Knob latcb, reversible, W. E. Sparks . . . . . . . . . . . . . . 1!JO,162 Water clo.et valve, M. 1<'. Gale . . . . . . . . . . . . . . . . . . . . . . 190,3()I 
Knob, metal covered, McManus & Colburn . . . . . . . .  190,349 Water governor, C .  Neab . . . . . . . . . . . . . . . . . . . . . . . . . .  · .  190,154-
Knobs to spindles, attacbing, W. Sutherland . . . . 190.261 Watcrlng pot, garden, E. Hunter. . . . . . . . . . . . . . . . . . 1oo,218 
Ladder, J. W. AlIcn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,112 Weighinll; liquids. J. G. Vallentine. . . . . . . . . .  . .  . . . 190,262 
Lamp and blow pip", spirit, S. Needles . . . . . . . . . . . . .  190,241 Windmill, E. H. Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,296 
Lamp bracket, Bliven &; Parker . . . . . . . . . . . . . . . . . . .  190,271 Window sa.h, L .  Landcker . . . . . . . . . . . . . . . . . . . . . . . . .  190,225 
Lamp burner, J. Ra�ch . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  190,249 ""ire colling machine, A. D. HoU'man . . . . . . . . . . . . . .  190,139 
Lump bouse, car, J. Stephenson . . . . . . . . . . . . . . . . . . . .  190.259 Wire dra,w plate. J. W. Cameron. . . .  . . . . . . . . . . . .  190,195 
Lathe work, carrier for, G. Harman . . . . . . . . . . . . . . .  190,137 'Vire, etc .. looping, Woodbury & Cole . . . . . . . . . . . . . .  190,26) 
Lathing, metalliC, J. W. Kensett (rl . . . . . . . . . . . . . . . .  7,651 Wire, etc., coating, J. L. Haigh . . . . . . . . . . . . . . . . . . . . . 190.319 
Leather crimping machine, A. J. F. How .. rd . . . . . .  190.143 
Llttlng tongs, J. T. Campbell . . . . . . . . . . . . . . . . . . . . . . . 190,194 
Lightning rod, N.  Van Loon . . . . . . . . . . . . . . . . . . . . . . . .  190.391 
Lip and strainer, F. G. &; W. F. Neldrlnghaus . . . .  190.155 
Lock ca.e, C. H. Lambkin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.341 
Lock for cell doors, G. Ropes . . . . . . . . . . . . . . . . . . . . . . .  190,374 
Lock for drawers, etc ., Egge & Smith . . . . . . . . . . . . . .  190,297 
Low water alarm, Bingham & McTighe . . . . . . . . . . . . .  190,116 
Magazine tire arm, wetmore & Bennett . . . . . . . . . . . .  190.261 
Manure, distributing liquid, J. D'Heureuse . . . . . . . 1 90.293 
Manure spreader, J. S. Kemp . . . . . . . . . . . . . . . . . . . . . . . 190,220 
Mashlng machlne,J. Brandenburg . . . . . . . . . . . . . . . . .  190,185 
Metal compo.ltlon, F. Porter . . . . . . . . . . . . . . . . . . . . . . . 190.361 
Metallic surface •• stippling, R. Dimes (r) 7,656,7,657 7,658 
Middling. separator, C. N. Smith . . . . . . . . . . . . . . . . . .  190,381 
Millstone teed regulator, N. H .. mer . . . . . . . . . . • . . . .  190.320 
Mining drill. T. J. Morgan. . . . . . . . . . . . . . . . . . . . . . . . .  190,239 
Nail machine teed. B. F. Rice. . . . . . . . . • . . . . . . . . .  190.251 
Nut lock, F. L. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,398 
Ore grinding machine, H. Trumbull . . . . . . . . . . . . . . . .  190,389 
Ore roaster, revolving, J. Howell . . . . . . . . . . . . . • . . . .  190,217 
Ore separator, wet, W. Hooper. . . . . . . . . . . . .  . . . . . . . 190,323 
Ores, etc .. crushing, ,V. Hooper . . . . . . . . . • . . . . . . . . . . .  190.326 
Ore., sludge from Iron, W. Hooper . . . . . . . . . . . . . . . . .  190.325 

DESIGNS PATENTED. 
9,949.-HANDLES FOU TEA S>:TS, >:Te.-E . Hav:land. 

PlainHeld, N. J. 
9,950, 9,�51 .-CASSIMERES .-T. Holmes, Brooklyn, N. Y .  
9.952, 9,953.-CAssnmREs .-H . A .  Kimball, Pascoag, R .  I. 
9,9M.-ToWEL BORDERS.-R. T. Webb, Randalistown,Ire-

land . 
9,955 .-NECKLACE.-H. W. Woods, Brooklyn, N. Y.  

[A copy o f  any o f  the  above patents may be h ad by 
remitting one dollar to MUNN & Co .,  37 Park Row, New 
York city.] 

Inside PRKe, each insertion • • •  ,...i cents a line. 
Back PRKe, each iUNel'tion - - - - $1.00 a line. 

Engravings may head advertisemenJs at the same rate 
per line, by measurement, lUI the letter pre.ss. Adver
tisements must be received at publication Qjfice as early 
(18 Friday 1lW1'ning w appear in next i88ue. 

Organ action,reed, R. E. Letton . . . . . . . . . . . . . . . . . . . .  190,228 THE DINGEE 01 CONARD CO'S Paint compo.ltlon, J .  Fetzer . . . . .  . .  . . . . . . . . . . . . . . .  190,SOt CXI 
Paint compo.ltlon, root, A. Blal.dcll . . . . . . . . . . . . . .  190,183 
Paper pulp lIresscr, W. C. Tuttle . . . . . . . . . . . . . . . . . . .  190,390 
Paper rolls, dressing, fly bars, J. II. Robinson . . . .  190,373 
Paravasellne pIIstc, B. L. BUdd . . . . . . . . . . .  . . .  . . . . .  190.122 
Peg tlon.t, W. B. ,\ rnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190.114 
Pcn, fuuntaln, Bcrlle & Lamboley . . . . . . . . . . . . . . . . . .  190.266 
Pen, fountnin, A .  T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . .  190,180 
PhotographiC printing, O. Barony . . . . . . . . . . . . . . . . .  190,253 
Plano action framc, P. Gmchlln . . . . . . . . . . . . . . . . . . . .  190,306 
Pianoforte key, U. Pr'ltt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1!JO.363 
Pipe and cigar holdcr, J. T. Connolly . . . . . . . . . . . . . .  190,236 
1'lpc elbow, W. Borrman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,273 
Pipe tongs, A. H. Jarecki (r) . . . . . . . . . . . . . . . . . . .  7,650, 190,380 
Plow cleaning attachment, J. H. Storm . . . . . .. . . . .  190,165 
Postage and revenue stamp, J. Sangster . . . . . . . . . .  190,376 
Pre.ervlng meat In transit, J. C .. mpbell . . . . . . . . . . . 190,128 
Printing press. plate, H. W. Browne . . . . . . . . . . . . . . .  190,188 
Pruner and trult picker. A. L. Bevans . . . . . . . . . . . .  190.267 

Pruning shears, H. T. White . . . . . . . . . . . . . . . . . . . . . . . . 190.173 

BEAUTII"UL EVER-BLOOMING 

R O S E S  
StrOJl8'Pot PJlulIH,�tlitallle fur inlrnetliate flowering, sent "1Ilely by mail, po,lpaid. :; splendid ... arlette., 
your c/wic,. all iabclcd . for '1; 1� for .�; 19 for S3; 26 
for '4 ; 35 for ,5. }<'or 10 cents each additional. one 

��d��lJ�CS:,�rji)���,�,��we �iJ;h'Y<:p�
r'
R�S� 

CULTURE, and choose from oyer 300 finest sorts. 
We make Roses a Great Specialty, and are the largest 
Rose-growers in America. Rcrcrto lOO,OOOcnstomersi n the 
l"nilcd Statcs and Canada. THE DI!\'GEE & CONARD 
('() . .  Rm :E-GROWF:R�. \Vest Grove. Chester Co .. Pa 

W ( W&IIt EUloIIDIIN 011 & reg1l1�r ul�11 01 $85 • montb aDdT:�F.ffi:8�'J.�:I�!���:' CIGARS "'Dd lie . •  tamp ,,, 'D" " ........ IS. FOISTER � t:O. Cillciaoatl,O. 

Puddlers' balls. squeezlng, E. Suckow . . . . . . . . . . . . . .  l90.B85 
S B J

E ROME & CO 
Quilting machine. A. Beck . .  . .  . . . .  . . . .  . .  . . . . . .  . . .  190.184 • • • , 
Radiator, steam, W. M. Fuller . . . . . . . . . . . . . . . . . . . . . .  190,2(\'; 
Railway rail jOint. G. H. Grant . . . . . . . . . . . . . . . . . . . . . 190.136 
Railway ralls, carrying, A. J. Gustin . . . . . . . . . . . . . . .  190.211 
Railway carrier roll, A. J. Gustln . . . . . . . . . . . . . . . . . . 190,212 
Railway signal, C. &; F. Halse . . . . . . . . . . . . . . . . . . . . . .  190,213 
Railway signal, electric, C. S. Shlvler . . . . . . . . . . . . . . 190.379 
Railway wheel, J. A. Osenbruck . . . . . . . . . . . . . . . . . . .  190,246 
Railway electric Indicator, J. L Conklin. Jr . . . . . . . 1!JO,I98 
Reamer, A. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,307 
Refrigerating oysters,J. C. Jones . . . . . . . . . . . . . . . . . .  190.338 
Revolving fire arm, D. Moore . . . . . . . . . . . . . . . . . . . . . . .  190,240 
Rock drilling machine, A. J. Mershon . . . . . . . . . . . . . 190,232 
Roofs, snow guard tor, G. F. Folsom . . . . . . . . . . . . . . .  190,204 
Rouge paste. compOSition, B L. Budd. . . . . . . . . . . . 190,126 
Rowlock, P. A. Danielson . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,131 
Hafe, burglar proot. A. T. Woodward . . . . . . . . . . . . . 190,400 
Safety pin, W. A. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.281 
Ba.h fastener, J Hatzl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190.214 
Sash fastener, W. Kemp, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  190,221 
Saw blade., making. J. A. Houae . . . . . . . . . . . loo.141. 190,142 
Scale., sack, E. A. Martin . . . . . . ... . . . . . . . . . . . . . . . . . . 190,346 
Screw driver, B. L. Budd . . . . . . ... . . . . . . . . . . . . . . . . . . .  190,119 
Settee, A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190,169 
Sewer trap, H. A. Palmer . . . . . . . . . . . . . . . . . . . . . . . . .  190,lJ5I1 
Sewing button holes, T. S. HuntlDlrton . . . . . . . . . . . .  190.329 
Sewing machine, ruffier, etc . ,  N. WlllIon . . . . . . . . . . .  190.399 
Sewing machine shuttle. D. A. Daly . . . . . . . . . . . . . . .  190,289 
Sewing straw. Blackburn &; Moesleln . . . . . . . . . . . . . . . 190.270 
Sheet Iron, apparatus for pickling, J. D. Grey . . . . . 190,316 
Sheet Iron ves.el joint, F. G. Nledrlnghaus, et aI. 190,243 
Shoes, making, G. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . .  loo,IM 

F:xtra quality Clocks. 
New Have n, Conn. 
(Established 1856). 

Manufacture various Special, 
novel, and tastetuLstyles of 

Detacherr Lever Time PIeCes. 
Theyhave substantial and du

rable metal movements, with 
balance wbeel like a watch ; will 
run in any posit1on, and are 01 
e8rF��i

;1 
a:l��i����e i�t��r

Lt_ 
t'i"n'ii,'g th::oJn'::"l llhe

Ro�fe'epll:e 
Room, the Shop, the Store, an� 
the Cabin, and any place where 

The Boudoir. corrcct time is desirable. 
1'he .. St. Nichol"" " Imitation morocco, (4)Ox4) . . . . . .  Q.OO 
The " E'ouvenir." Turkey morocco. (4.�x4) . . . . . . . . . . . . 2.50 
The " Cabinet," black walnut. (6x4)Ol . . . . . . . . . . . . . . . . . .  2.60 
The ··Boudolr," octn�on, morocco. (5 in.), see out . . . a.50 
��: :: ��r:��e':"

s�g�[C
·
h PJrr:fct, (�::l!:Jj: " " " "  mante'l: tf:1 

The '���:rr��(!;'��Jlsr,e�I':�\\Tt hO&;�6:���'e;�. 4 .00 
Carefully packed and sent safefy by mail, po.t-pald, 

on reeeipt of price. 

A MANUAL OF RULES, TABLES, AND 
Data for Mechanical Engineers Based on the most 
recent investigations of constant use in calculations 
and estimates . 9Il4 pages. Bvo. Cloth, $7.50. Half 
Morocco, $10.00. 

D. V AN NOSTHAND, PUBLISHER, 
23 Murray St., and 27 Wanen st

'.' Copies sent free, by mall, on receipt ot price. 
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