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substance than hydrogen, a congener in lightness and many

other properties, but as yet undiscovered by our terrestrial
chemistry.

vuther doubtful propriety. Sometimes, not unfrequently
indeed, otherlines also appear, among whichthose of sodium,
magnesiw, barium, chrowium, calcium, titaniwm, and jron
are most common.

That the prominences are merely extensions of a continu-
ous envelope had been maintained, on more or less satisfac-

To this hypothetical element the name of heliwm :
has been assigned by Lockyer and Frankland, though with .

- é%mut guxzricm{ and ;gurciqu Latents, R

Improved Scaffold Clamp.
wllam Smith, Philadelphia, Pa.—This is a scaffold clamp bar, bay-

lug flat and perforated feet adapted to be beld to poles by a paijr of ;
serews. WIth this clamp the scaffold is made safe, and the ledger .

, boards are not injured.
Improved Cotton Press,
John C. Stokes, Viltanow, Ga.— In this vertleul presstiie follower is
forced downward upon the matters to be pressed by toggle-jointed

"levers worked by an overhead windlass, which is operated by a dou- '

tory cvidence, Ly several astronomers as early as 1855. It is|

found that the prominences may 1.>e broa‘dly divided mto tWo | 1. hdsstanding upon the ground atthe base of the machine. The fol-

clnsses, the nebulous and eruptive. The former, in their . jowerisraised by a hand-cranked drum and rope, thelatter running

appearance, closely resemble our terrestrial clouds: of a upovecrpulleysat thetop of the frame.

delicate filmy textnre, often enormous in extent, they Improved Sawwmlll Doz,

svem to float in the upper atmosphere, and gradually dis.  Nathan Hunt,Salem,0.-~Thisan improved dogfor holding the last

solve away ‘remnant of a log upon a sawmill while being sawn into boards.
e L . . A block adjusted by a set screw slides on a vertical rod secured be-
I'he eruptive promincnces are composed usually of vertical

side of the frame. The power can thus be applied by one or more

tilaments, are very brilliant, and undergo the most rapid and | slecve, which carriesa claw. By raising a rod attached to the sleeve :

extreme changes of form.

much complicated by the injection of metallic vapors, and  &crewing the rad {nto asocketof thesleeve,

the lines are often widened by pressure, and distorted by : Improved Plow,

violent wmotions along the line of sight. Asa rule, these Adna B, Rellogg, Oakland, Oregon.—This{sa point, landside, and

. d t attain 5o great an elevation or magnitude ;ashareon the landside, for cutting under the land, constructed of

prominences to not attam £0 gre: var g i one plece of sheet metal cut out in suitable form, and bewt {n the

as those of the other class, hut in exceptional cases they far ghape requiced.

surpass them. 'The ejected filaments have been known to! Fastener for the NMeeting Rafls ot Sashes.

veach a hight of 100,000, 135,000, and, in one single in-  Charles P, Sandford, Mont Ciair, N.J.—In this fastening a sliding

stance, 210,000, miles. .and revolving boltissupported in a rotary pillar, and cannot be
Inmost cases, theappearance is that of a jet of heated gas Ppushed ﬂ;me 0(;‘ tl}[{‘OWn back fl‘Oll\I:hC ouhtside, OWImE toarib bg";s

s i ' : . . cast on the end. The bolt passes through ametal plate secured to

issuing throng{h an Ol‘.lﬁCF', u}}d{:f‘ a great but nearly st(?a.d) the upper sash, and is then turned so as to throw its ribs out of posi-

pressure ; but in those instan. . . here the greatest velocities yon, thus forming a lock which will also serve to bold the sashes

wre attained, the action is almost invariably paroxysmal, and i snugly together, and thereby prevent them from rattling.

suggests the idea of veritahle explosions. It was the jet- ' Combined Fork, Hook, Shovel, and Hoe,

like appearaince of these eruptive prominences that led ' Gardner H. Perkins, Cazenovia, N. Y.—The fork s pivoted be-

Ziillner to the couclusion that the sun must be covered by a *twcen two side plates and isheld by pressing against the handle, and

) U , et : by a spring bar, the last secured by a band. To change thefork into

: E : -sehich s le colu- )

s’hell or.cruﬁ l_numn.,x,tﬂs adu.r,.f t .Of some kind, and he ! a hook, this band is slipped up, and the tines adjusted at an angle to

cluded it to be a continuous 'llqllld sur'fam?. 'I.‘hf':re seem t0 | thehandle. A flatplate attached to the fork by lugs renders it

he almost insuperable objections to this view in its wamodi- I efther a shovel ora hoe,according as {tis placedin either of the above

ficd form: a stable liquid shell, like that of a bubble, of:mentlonod portions,

greater density than the underlying gases, would seem to: Improved Hillside Plovs,

be impossible, cousidering that it must be everywhere! Minot Ellis, Greenfleld, Mase.—By making the mold board irr this

picreed by np-rushing currents from within. ! invention separate from the point, and reversing {t by swinging it

But though :

e s s . ‘over instead of underthe plow, and bisecting the back purt,a fur-

gsuch u shell cannot well exist in a condition of statical: Plow, ng the back purt,a tur
equilibrium, something considerably like it may result from ! plowing on a hillside, the pointand moldboardarc revcrsed whilethe

ble-actlng brake lever, pawls, and a ratchet wheel arranged at one'

. side the knee of the head block, Upon the journal ofthe block is a:

Their spectrum is often very ! the claw is forced into the timber, where it {s locked in place by |

row can be turned thereby on level land on any kind of soil. For
the constant down-pour of the products of condensation. It

seeins quite possible, or even probable, that the descending
masses of mingled liquid andl solid matter, falling through
increasingly denser layers of gas, resisted and partially up-
borne by the furious streams of vapors rushing up from
below, may unite into sheets or flakes of considerable ex-
tent, and form a kind of shell, which, though not continuous,
would still answer many of the purposes of a continuous
crust, by confining the ascending currents into narrow chan-
ncls, in this way increasing their velocity, as well as by the
pressure due to the resistance offcred to its descent. It is
(uite probable, moreover, that in these narrow channelsthe
mingled gases, expanding as they rise and becoming cooled
by their expansion, may have their temperatures lowered
below the point of dissociation, in which case explosions
would certainly result. Viewed in this light, the phenomena
of the chromosphere and prominences appear as natural con.
sequences of the received thcories of the gaseous constitution
of the snn.

THY. CORONA.

Observed at cvery total eclipge from remote antiquity, and
described by Plutarch in almost the same terms as one would
now use, it seems to have eluded investigation until re-
cently. It appears during a total eclipsc as a radiant glory
surrounding the dark body of the moon, intensely bright
near the edge of the lunar disk, fading gradually, but not
regularly, as the distance increases, and terminating in a
very irregular outline, which is perhaps rather more definite
than might have becen expected. It seems to be made up of
brushes of light emanating from the sun, and reaching au
clevation which in some cases fully equals his whole diame.
ter, These brushes or streamers are, for the most part,
straight and vertical, but here and therc are curved into
curious forms, likc the petals of a flower.  The color of the
light is slightly greenish (pearly is the¢ term usually em-
ployed in describing it), in beautitul contrast with the
ruby-coloredd prominences which blaze at its base, like car-
buncles.

As to the nature of the corona, we have as yet no certain
knowledge; the principal line in its spectrum apparently
coincides with one which has been ascribed to iron: but
there are abundant reasons for refusing to believe that it is
rcally due to iron; and if not, the chemists have presented

to them an interesting and important problem to ascertain its :

real origin. The olrervations of Janssen and Lockyer, in
1871, seemed also to show the presence of hydrogen in the
coronal rcgions. Probably the corona consists of minute
particles, solid and liquid, disseminated through a highly
rarefied gaseous atmosphere; but to what extent it is com-
poscd of meteoric matter rushing toward the sun, or of solar
dust thrown apward, and what forces forin and direct the
strealmers and pencils of light, and why the polar regions
are left so bare, these are problems of the future, to be
classed with the explanation of the aurora borealis and the
tails of comets, and, more than probably, require the recogni.
tion and investigation of other forces than that of gravi-
tation.

BINDING. —Subscribers wishing their volumes of the 8cr.
ENTIFIC AMERICAN bound can have them neatly done at this
office—Price 81.50.

team {s turning round, so that the furrowsare all tumned down the
hill,
Improved Distance MeasurinZz Apparatus,

James B. Thomas, Montgomery, O.—This invention relates to and
consists in means whercby the distance from a firearm to the object
at which it is to be aimed may be quickly and exactly measured, the
spoi'tsmanor the army officer thus knowing the precise allowance
that {s to be made, and which has been carefully obtained by previ-

taken while on huntingcxcurstons,
Improved Harnesaa Attachment.

Jamcs D. Truss, Ferryville, X ~-Bythis attachment the horse is
prcvented from throwing his tail over the lines, while it giveshim at
thesame time the proper use of his tail. The invention consists of a
rouad and stiffened strap, which passes over the outer partof the
tall, and is buckled, by end straps, to the breeching stays, belng also
connected, by stays at bothends of the tall, to the back strap,for
sccuring exactand steady position of the tail strap.

Improved Roof Truss,

carry the rafter heads against the head of the king bolt, relieving
thereby the wall from the outward pressure of theroof, and raising
the roof at the same time.

Improved Cotton Press,

: the bale being tied and takenout of the bale box by means ofhinged
I side and bottom doors.
Improved Estimator,
Fredric Muurice Staptf, Stockholm, Sweden.—This invention is
_one which will find a ready welcomefrom all engineers, since it sub-
! stitutes for laborious calculations, by forinulée extremely intricate,
' a ¥lmiple mechanical operation, easily perfortned. The device is a
; sliding rule so constructed that, by moving certain portions, the ne-
. ceasary results for determining the volume of bodies such as em-
i bankments, etc,, or of cuts, ditchcs, and the like, having prismoi-
dal shape, may be instantty picked out through coincidences of lines
and similar mcans. The estimator may also be used for deducing
mechanically from a given volume the average hight of the prisma-
toid containing such volume. Thus applied, {t will prove of great
uge for determining how much the grade of a preliminary railroad
line ought to be attached, or how much such a line ought to be
thrown to the s{de for balancing the quantities in the cuts and em-
bankments of a givenailroad section, provided theground on the
sides of the preliminary lineshas previously been cross-sectioned.
Improved Windmill,
! Henry J. Wolcott, Albion, Mich.—This invention {s an improve-
-ment in windmills whosc pivoted wheel sections are automatically
: adjusted or controlled in position by meansof weighted levers. The
fmprovement relates to a slotted disk, which {s attached to a sleeve
or tube, which slidcson the crank shaft, and acts as a guide for the
i connecting rods of the levers which operate gaid sections.
Improved Step Ladder.

Jeremiah O.Brownand Orange M.Sweet, Forrestville, N, Y., as-
signors to Jeremiah O. Brown, same place.—This isa two part ad-
Justable brace pivoted near the foot of the post,and to an upper
step of the ladder, to securely hold the post at any angle to the
body.

Improved Screen Window RBlind.
| John P. Clark, Jr., Jackson, Mich.—This is a hinged window frame
baving an {nterfor bottom hinged part, which may be partially

the screen would be used and the pane taken out, while during the
cold season the pane is reinserted and the screw removed. The win-
dow would thus furnish a summer protection 88alnst mosquitoes,
fiies, eto.,, while glving the proper ventilation.

© 1875 SCIENTIFIC AMERICAN, INC

ous experiment, Italso allows measurements of land to be readily

Urfah G. Spofford, Appleton, Wis,—This consistsin the combiua-.
tionof a suspended king post of pcculiar construction with the raf--
itersandtic rods, so that by turning nutg, soas to contract the tie:
| rods, the wall plates bear upon thc base parts of the rafters, and ,

Will{am Koehl, Huntsville, Tex.—Into this cotton press the cotton :
istransferredin certain quantities by a traveling carriage with re-:
: movable bottom. The material is then condensed by a vertically :
moving follower turning in a movable frame on the top part of the :
1 press, and finally compressed by a horizontally moving follower, [

opened, and which {s arranged with a blind in connection with a :
detachable top pieceand sliding pane and screen. In hot weather,

Improved Watcr Wheel,

Milo E. Washburn, Indian Lake, N. Y.—The buckets arte made i{n
two parts, and secured between parallel cone.shaped plates. Fach
bucket has an adjustable part, which is pivoted through the hcads,
* which may be adjusted to increase or diminish the size of the water
{ssues. The interior opening® between the buckets axc broad, one
‘ portion of the surface of one bucket being concave und curved
' obliquely, and the surface of the opposite bucket being convex aud
curved to correspond, 80 11s to malke the issue of a curved obliquc
form, The water, it isclaimed,acts Dy its gravity as wcll asby the
reactive force on the wheel,

Improved Sash Fasicner.

William C. Alden, Ncw York city.—In using this dcvice, the lower
end of a vertical bar is placed upon the Lase of the window frame.
The plate is raiscd to the desired hight, and the s&sh or blind is rafscel
and lowered thcreupon. The platc {s held by a loop cncircling the
; bar, catching in a corrugation in the rear sidc of the sume, The de-
' vice is portable and convenient for travclers' uses.

Improved Cotton Press,

Willlam H. Walker, Charleston, 8. C.—The uppcr side of the cross
head of a vertical engine {s provided with camns to work sectory,
: which are arranged abovethe cams and under the becam which 1aiscs
i the platen, so that the lower corncrs of the gectois to be acted on hy
i the cam hang vcertically from their axis, whilc the otheix, which act
i upon the beam, arc in a horizontal position. The said camsarc o
formedthat, intheforepartof thc operation, thcy presenta descend-
ing plane to the roliers of the sector until they arc moved a certain
distance from the vertical line in order to give the necessary dirce-
tion to the forcc, Afterwards the cums ascend as the scetors chanyce
their direction, and they rise above the hight of the starting point,
s0 that, besidesapplying the powecr to the bestadvantage in point of
the direction, they also cause a Zreater ritnge of movementto the
follower than {3 due to the movcment of the piston.

Improved Process for Filling ¥iber in Papcr Pulp,

Herman Ducmling, Fort wWayne, Ind.—This invcntion consists
mainly in the chemical fixing of the filling material in the fibers of
the pulp in the beating engine, or in a separat¢ mixing vessel, by
means of the sulphates and silicates of the alkaline carths. A solu-
tion of chloridc of barium is first added, followed by asolution of
sulphate of magnesla, by which an exccedingly white prceipitate of
sulphate of baryta is obtained. A solution of chloridc of magncsium
is then Introduccd to the pulp, and allowed to act thercon, to be then
precipitated by a solution of silicate of soda, which produces n white
and very voluminouspreclpitate of silicate of magnesifa, which ad-
heres firmly to the fiber. The pulpis then worked ub into paperin
: the usual manner, furnishing a paper of superior whitcness.

Improved Device for Taking up the Slack ot Llues,

Hugh Douglas, Dubuque, Iowa.—This is a portuble device for
stretching slack lines. A forked base framels provided with a late-
ral stretching roller, having side ratchets and a retaining pawl, to be
operated by a lever with a pivoted pawl, 'fhe linc {s guided and se-
cured when stretched by a pivoted doublc eccentrie, with lcver
handle,

Improved Slceve Adjuster.

Alfred Perego, Brooklyn, N. Y.—T'his dcvicc enablces the cutt to he
readily raised upon the arm and hcld above the wrist, so that when
at work, or when washing the hands, the cuff may be removcd from
contact with dust o' water, and may thus be kcpt neat nid ciean. It
{s a tab, securcd a t the cuif and arranged to be huttonced toa button
on the sleeve when it {s desired to raise the wristband.

Improved Plenum and Vacuum Pumps,
Danicl L. Cameron, Madison Station, Miss.—.\ hollow shaft forms
" the axis about which a spiral tube is dieposcd. The supports for the
axis archollow, and there are inlct and ¢xhaust valyesat cach end
of the shaft. The latter {s partitioned betwecn the c¢nds, so as to
cutoff communication through {t from onc cnd of tiic eoiled tube to
the other. A portion of the coil {s filled with mercury as high as thc
arms of the shaft. By turnin@ the coil, the mcreury, flowing along
the tube from one end to the other, will creatc a vacunm in the side
and plenum on the other sidc, and will draw air or water through
the inlet valve at one end of the hollow shaft, and expcl it at thc
other end through the exhaust valve. If the motion be reversed
when the mercury has traversed the length of thc coiled tube, the
suction will open the opposite pair of valves, thus producing con-
. tinuous suction and exbaust,
i Inmproved Fruit Protector.
Aaron 8. Dyckman, South Haven, Mich,—An upper platforin rests
I upon cap hoops that hold a wire gauze covcr over the peaches or
' other fruit. T'he two platforms are clasped upon the baskcts and
caps by end-threaded rods working in a nut formed in thc cross
piece. By putting four to six basketsin this cratc, they arc rcadily
manipulated. The fruit is visible, and yet{t cannot be purloined.
Improved Washing Machine.

Adam Cook, Pittsburgh, Pa.—When the clothes arc put in thc tub
with the water and suds, a clamping devicc, which holds the appara-
tusin position, is released, and the wash board swung back and low-
ered thereon. The tub is then rotated or rcciprocated by the fly
wheel until the clothes are cleaned. The latter are then taken out
and passcd through the wringer, which {s attached to its supporting
piccc, The bottom of the wash board, and also of thc tub, has cor-
rugations for rubbing the clothcs,

Improved Ilay Derrick.

Christopher Lidren, La Fayette, Ind., assignor to himself and R.
Jackson, same place.—In this inveution, the beam of the derrick is
pivoted to the standard, <0 as to swing up and down, and thec ropc is
so contrived that the fork is raised und lowercdby this uction of the
beam, and at the saume time causcd to travel through a greater
rangc than the becam does. Foroperating the beam, a cum i= titted
around the base of the standard, to bc revolved by a horse, andl 2
lifting post is combined with this cam and thc becam, so as to ti-ans-
mit the motion of the cam to the bcam. The cam is also contrived
so that {t carries the beam, by means of the foot of the litting post,
around over the stack, and lodges it upon anothcr stationary cam
inside of the revolving one, down which {t rcturns by gruvitation to
the place of starting. The rcvolving cam then escapes from the foot,
leaving the horsc ready to raise the bcam and fork again by contin-
uing in his course, and without backing up.

Improved Ore Separator,

Charles H. Campfleld and John M.Hornbeck, Ellensberg, Oregon.—
This invention relates to a method of attaching a covering of villous
or fibrous fabric of hair to the bottom of an inclined frame, Whcn
the machine {s adjusted to the proper angle, the friction produced by
the bristling suifacc of the lining {s so great that it givcs the water
and sand a rolling motion, which carries the light, flaky, and floating
particles against and gradually into the fibrous projcctions of the
Iining. The weight of the water and the gravity of the gold tend to
| carry the particles down to the base of the bristles, which foitn so
i many little pockets for collecting and retaining the gold until
: removed by the miner.

: Improved Feather Renovator.

John C. West, Morenci, Mlch.—Th{s is a large drum provided with

: a steam jJacket andlongitudinal central tube, the whole so arranged

' as to ensure a constant circulation of the steam. The steam sections
have a common valve, and there are suitablearrangements fortreat-
ing the featbers by d rect admiasion of steam.
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A Remarkable Trial and Trinmph.

The trilumph of Wheeler & Wilson, at the American In-
stitute, New York, withthelr New No. 6 Sewing Machine,
was remarkable in many respects. Extraordinary and
repeated cxaminations were made, one lasting from 10
o'ciock A.M. until 6 P.M. The parts of six machines
were ordered from the manufactory, and a uinchine was
conatructed of parts selected by thc Judges, which was
then tested on all kinds of work, from gauze to heavy har-
ness, by foot and s eam powcr. The gencral (uality of
the Company's workmanship wwasascertalnedhyan exam-
ination of machines In thelr warehousey, and the testi-
monyof many disinterested users of the machines, far
and near, was procnrcd to ascertain theirpraciical working.

The fivc judges, in concluslon, unanimously reported
the Wheelcr & Wlison New No. 6 Sewing Machine ‘*asa
machinc which, by thie. proof submitted, we are satlsged
must cventually supcrsede all others now Known with
which 1t comes in compctition.*’ And they ** recommend
for it the highest award which it I8 In thc power of the
institute to hestow.'*

The Board of Managcrs unanimously approved the re-
port, and recommendcd for this machine the Gold Medal
of the Institute.

The Board of Direction nnanimously upproved this re-
commendation, and awarded the Gold Medal to Wheeler
& Wilson, the only gold mcdal awarded fora sew(ng ma-
chine by the Amcrican Institnte for many years.

Pusiness and Fergonnt,

The Chargefor Insertion under thighcad s $1 @ Line. !

Agricultural Implements, Farm Machincry, Seeds, '

Fertilizers, R. H. Allcn & Co., 189 & 19§ Water St..N.Y.

Sheet Metal Drawing Presses—For the best and
cheapest, nddress The Baltimore Shect Meta! Machine

Company, Baltimorc, Md.

Munufuacturers of Carriage and Wugon Material

aud Trimmings will secnd price lists, with terms and dis-
vounts, to C. H, Hale & Co.. Columhus, Misx.

‘Tool Maker Wanted—First class man,nccustomed
to working on small tools, Addresa Box 1303, Pittsburgh,
stating where last employed.

Diamonds and Carbon turned and shaped for
Scicntific purposes: also, Glaziers' Diamonds manufac..
tured and reset by J. DleKinson, 64 Nassau Street, N.Y .

Spinning Rings of a Superior Quality —Whitins-
ville Spinning Ring Co., Whitinsville, Mass. Send for
eatuple and price list.

Pattern Letters and Figures, to put on patterns of
metaliiccastings,ali sizes. K. W.Xnight,ScnecaFalls,N.Y.

Wanted—A man to take an intercst In & Foun-
dry, and take charge of the Outside Business. M\ust be
competent to make Estimates on Work. HReterences
wanted and jcdven. Addrcsa Jolm V. Il 187 Michigan
Street, Buftalo, N. Y.

Wanted—Mecrrill or Prov. Drolys, Hustmer 400 to
6001b ., inexchange for othermachinery (New o1 second
hand Engine and Haud Lathes, Crank and Gear Planers,
Screw and Mtlling Machines, IDrill Preascs, ete.). 1l &
Nelden Company, Danbury, Conn.

Mining, Wrecking, Pumping, Drainage, or Irrigu-
ting Maeljuery, for sale or rent. Sce advertisement. An.
drews' Patent, inside page,

Faught’'s Patent Round Binided Beiting—The
Rest thing out—Manufactured only hy C. W. Arny, 01 &
303 Cherry St., Philadelphla, Pa. Seud for Clrenlar.

Wanted—Good 2d hand Engine Lathcs, at Low
Price, Address Junius tneris, Titusvlllc, Pa.

Magic Lanterns, and 100 Choice Views, for $53
and upwards,for Churches and Public Exhibitions—« pro-
titable busfness for a man with small capital. Cutalugues
tree. McAlllster, Man'f'g. Opticinn, 49 Nusauu S¢.,N. Y,

For Sule--One “Cottrell & Babcock™ Water
Whecl Regulator. Also, one “‘Harrison’s.’’ 12 in. Portu-
table Corvo Mill—all in good order—by D. Avthur Brown
& Co., Fisherville, N. H,

“Fairy'" Elcctric Engines, with battery comn-
plete. 86; without battery, 8. Electro.Magnetie Manu-
fucturing Co., 35 Broad St.—P.0. Box 1304, New York.

For Power Hammers or Bolt Headers, the best,
8.°C. Forsalth & Co., Manchester. N. H.

John W. Hill;Mechanical Engineer, Dayton, Ohio,
Drawings, opinions, and advice,

Priceonly three dollars--The Tom Thumb Elec-
tric Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
glving alarms, and variousother purposes. Canbe put in
operation by any lad. Includes battery, key, and wires.

of price. F. C. Beach & Co., 263 Broadway, New York.

Cast Iron S8inks, Wash Stands, Drain Pipe, and :

Sewer traps. Send for Price List.
Pittsburgh, Ps.

Pratt’s Liquid Paint Dryer and White Japan sur-
passes the English Patent Dryers and Brown Japan in
cotor, Quality, and price. Send for descriptivecircularto

Balley, Farrell & Co.,

Temples and Oilcans, Dra(-n;,- Hr;bedule, Mans,

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

Peck's Patent Drop Press. For olrculays, address
Milo, Peck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightmau, %3 Cornhlll, Boaton, Mass.

catalogue.

Portable Engines, new and rebulflt 2d band, a
speciaity. Engines,Bollers,Pumps. and Machinist's Tools.

1. I1. Shearman, 45 Cortlandt St., New York.

Kor First Class Steam Boilers, address Lambert-
ville Iron Works, Lambertville. N. J.

Engines and Bollcis a Specialty—1st class: new
patterns: late patents; reduced prices. Plain and Cut-otf
Hor'land Vert'l Engines; Holsting Kingincy; the celebra.
ted Ames’ Portable Engines; Bollers of all kinds; Climax
Turbine; and the best Saw Miliin the market. Larfe
stock always on hand. Hampson, Whitehtll & Co,, 38
Cortlandt St., New York. Worksat Newburgh, N. Y.

Buy Bouit's Paneling, Moulding, and Dove-tailing
Machipe. Send for circular and sample of work. B. C.
Mach'y Co., Battlc Creek, Mich., Box 227,

FOWUIL s idea for driving a propeller by a
' spring is not likely to prove pructicable.—W. E. H.
+ will find ¢ {rections for making a storm gluss on p.

T3 vol, 30.—C. B. will And a recipc for fireproofing °

! shingle< on p. 24), vol. 28, —W. C. B. will tind an ex-
planation of thc moon’s variations on p. 251, vul.
3L—R. R. R. will find an elucidation of the wright
on an inclined plance question in our recent gssues.
—M. will ind dircctions for temperiug springs on
p.10,vol. 25.—J. H. L. can harden tallow for ma-
king cundics by the process described on p. 2, vol.
2.—G. E. 0. will find Warren's works on mechani-
cal drawing and Davies & Peck's “Algelra ** to be
good and practical.—R. W. W. will finilie descrip-
tion of the philosopher's or hydrogen lamp on D,
242, vol. 31.—C. H. H. will #ind fut partieularsus to
Colgnet stone on p. 124, vol. 22.—J. M. will find re-
elpes for hard soap on pp. 33, 379, vol. 31, and
for wootblacking on p. 283, vul. .---J.J. D. will
find directions for tanaing skins with the fur on on
p. %53, vob. 26.—wW. P. P. will find a description of
procesges for prescrving wood from deciy om p.
319, vol. 31.—J. F. should refer to p. 203, vol. 31, for
u recipe {for polishing shirt bosouts.—J. M. H. and
others can unite rubber to |L~:luli-,)‘ by using the ce-
ment deacribed on b, 1149 vol, 28

(1) J. M. asks: t. What horse power would
it take to run u boat It fect long by! feet beam?
A. An engine of;2 horse power would answer. 2.
What{sthecostof an e¢ngincer’s certiticate* A,
See p. 282, vol. 31,

What is camphor composed of? .\, It isa crys-
talline substancc obtained from a trec, [t containg
carhon, hydrogen, and oxygen.

(3) G, u Loosays: [owish to make a darge
clock dinl for my windows, and drive the hands by
clectricity from a regulator in the shop. Please
aay how I can make 167 .\. The electrical put
consists of an elcctro-magnet and armatureworked
by u battery of two Daniell's cells. The armature
isattached to a l¢ver, having a pawl conneetcd at
its upper extremity, which moves a toothed wheel,
Whenever the regulatot closes the vircuit,thepawl
causes the wheel. which carries the hands, to ad-

desired.

(3) J. R. says: 1. Alexauder Watt recom-
mends to electroplaters, from personal cxperience,
the following battery: A stoneware jar holding
about four gallons recefves a cylinder of thin sheet
copper, dipping Into water acidulated with 2 bs.

. cylinder ts put mto the porous cell, which iy filled
: with a concentrated solution of common salt, to
which a few drops of hydrochioric acid have been
added. What should wethe diameter of the copper
cylinder Inside the stone jar? A. The diameter
should be nearly as greut as the jar, 2. Shouldit
. have a bottom to it?

Boosey's C'hcap Music Books for the Holidays. ;
Boosey & Co., 32 Fast 14th St., New York. Send for ;

| when about three fourths of the lijuid has passed

£ yond its boiling point, itis decomposced with an ex-

vance one tooth, The regulator muY be srranged -
to close the clrcult everyseeond orevery mintte, as

Neatly packed and sent to 21l parts of the world on receipt { sulphuric ucidand 1 oz. nitric acid. A solid zinc |

A. It Is immaterial whether .

of alcohol, designed to muiniain a supply of spifit
_sufficient to keep the amount of liquid at a uniform
"level in the retort. during the conrse of the subse-
quent distillation. Thetempcratureis then rapidly
raised 80 a8 to maintain the liquid in steady ebulli-
tion. The liquid which passes over consists almost
wholly of ether and wat«r, mixed with & small pro-
; portion of alcohol which has distilled over unf
changed. The process may go on withoutintei*up-
tion until a quantity of alcohol, about 30 times as
great as that originally taken, has become convert-
ed into ether. Igethionic acid isgradually found in
the rcsidue. Nitric ether {3 obtained by gcntly
heating one volume of nitric acid, of specitic gritv~
ity 140 (to which a fcw grains of mtrate of urea
have becn addcd in ordcer to prevent the formation
of nitrous acid), and 2 volumes of alcohol, of spacitic i
gravity 0-842; the quantity of the mixture operated ]
npon should not excecd a quarter of a pint; under
theseeircum stancestheoperation proceeds quietly.
The fitst portion of the distillate containslittle ex-
cept alcohol; it ais soon as the liquid which distils
over beeomes turbid on the addition of water, the
1eeciver must be chimged and the n’tric ether col-
Iccted separately : the distillation must be stopped

over, in order to picvent the ether from bccoming
mixerl with secamlary jrocucts, which canuot be
removed without di(Rculty. The ether is purdficd
by agitation with a weal : olution of alkali, and rec-
titicd from chloride of calcinmm. Jt burns with a
whitc luminous tlame: and if heated to a little be-

plosion on the approach of lig'ht.

(8) J. C.*B. says: A. claims that 1 b, feath-
ers will be heavier than 1 1b. lcad, ax the surface of
the feathers is larger than that of the lend, Cun
there be circumstanccs that will render 1 1b. feath-
er'sheavier than I 1b. lend” A. The weight of a
body iri a vacuum is increased by the wcight of an
equal volume of air. Hence, if the feathcrs dis-?
place more air than the lead, thcy would weigh :
more, in a vacuum.

(9 A, Foasks: Is there o nozzle, in use by
tire d¢pmrtments, thatcun be made to throw slarie
or small strea:n at plcasure? ). Yes. Itis quitea
common device. °

(10) P. W. asks: 1. €an a Leyidenr jar he
charged with voltuic electricity? 1fsn, how? .\,
Yes. (‘onncct one pole of the battery with the -
net coating, aixl the otherpolewith the outer coat-
ing. 2. 1Is u shuple gulvanic Bunxen cell cuough to
gencrite clectriclty to ehmge a jury A.Onecell
would chage it very slightly. 3. How nuwy Liun-
cen cells does it require tu Lurn metals? A Fifty
cell would burn a wnall wire. + Would it anawer
the purpoac, instead of coating internally, to drop
strips of tinfoil in the jar as high ay the internal
coating should comc? .A\. It would not, unless the
strips were connected togetherso as to be continti-
ous. 5, Should thc bottom e coated outsidc? .\.
No. & I it necesenry for the jar to havea bruss
cap? \. No. 7. Would an iron wire passing through
the cork coumnecting with mectallic tilling answer
to convuct the electricity? .\, Yes. ¥ Isit neces-
wry tor the rod tnTmve g trass headr .\, No.

(11) J.5 L osks: What mikes water in o
well look blue when sunlight is deflected on it? AL
Tite: blucness is duc to » partinl alsorption of the
red and yellow componcnts of the solar ray, leav-
ing thelight with an cxcess of bLlire, which imparts
to It its peculiar tint.

(12) P. T. M. asks: \What isthe easiest and
! best way to polish marble,agate, and granite? .\.
The polishing is differently carried on, according to
the nature of the work, ¥or smull slabs or objccts
of an ornamental kind, the highest. degrce of tinish
isrequisite. Polishing is commenced with pumice
stone and water, and with snake stone, after which
various rollersor rubbersare employcd. If the ob-
ject Le large and flat, the rubber may be a lm%c
wooden block faced with thick woolen cloth, ora
{ mere bundle of woolen orother cloth, compressed ;
inarectangulariron fiaine, andmovedabout witha
handle, For smaller work,rollers of woolen cloth or

(17) A. F. C. asks: 1. What would bea safe
pressure to carry on o upright tubular boiler I5x
20 inches, having 52 one inch tubcs made of threc
sixteenths iron? A. A safe pressure would bc 100
ibs. per aquare inch. 2. What would be the burst-
ing pressure? A. About 600 or 700 {bs,

(18) 11, K. asks: 1. What, in your opinion,
is the west and cheapest method of preventing in-
crustation in steam Wboilers? A, In some special
cascs the tannate of soda seems to act beneficially.
2. Whatdo you think of steam heatcrs and filter
to prevent scales in boilersr A. Ingeneral we. r¢-
commend thc use of a good heater and frequent
hlowinse. 3. What s mostly used in thc East to
kecep the boilerd clean? Is the watcer in the Eastern
States generally impreRnated with limer A, 'rhe
wiater usal in boilers ot the East ordinarily gives as
much trouble from scnle as that at the west.

() J. .M says: With the intention of
incrensing the capacity of & stcant boiler (hori-
zontal, 42 inehes in diameter wl 1R fect lonz,
with 32 tubes),lintroduced :omc + inch tulbcs under
the boiler, commencing just behiud the bridge wa'l
und running back the length of the boiler. Thesc
pipes had east iron connections at the bcnds. 1
placed them 8 inches Below the bottom of the
Woiler, connccted them at the back end of boiler
ncar the bottom, and attached the feed pump
near the front, and fed with hot water. The flrst
day they worked wcll and improved thc boiler
greatly in steaming capacity; but on the third day,
just nfter starting' up, with the first stroke of the
pun), the castiron end on the pipe where the fced
pipe was connected hurst with a loud rchort, and
fora fcw sccouds nothing but bluc steam cscaped,
and finully water and stcam. Thinking the trouble
was in pumpingin water so near the fire and bricge
wall, I changed thc connection, putting the tced
pipe into the mud drum, and then lctting the buck
connection stay as it was, making a series of circu-
Iating tubes. On firing upthis time, I was alarmed
by a succession of concussions or jars in the boiler
that shook the walls; but by firing slowly, we got
up gteam without any accident. In an hour or twn
wec notic'cd thatthetubes nearest the fire and bridge
wall were rcd hot, unrd blue steam wus €scaping
from thc joints of tic conncctions on the ends of
the tubes. We drew the Hrc and rcmceved the
tubes. WWc found 4 great improvement by the use
of these tubes. nind did not like to abandon the use
of them. Were itt i lose to account for the phe-
nomenon of blue steain being where we expected
nothing but water. What is omr remedy? A. The
tronblc scems Lo have been that the pipes got so
hot that they madc stcam faster than it could bc
carried oft, the circulation bcing imperfect. It will
probably be nccessary to usc larger pipes, or to
discard the return bends, to makc the present ar-
raugement snccessful. The samc trouble has oc-
curred with some forms of sectionul boilers, whose
use hax been abandoncd on wccount of the poor
circulation.

(20) S. J. P. asks: | have a telegraph in-
atrument, which I wish to attaeh to a railvoad line.
Will it work withouta rclay? .\. Notonthemaln
e, A reluy will vost about $16. ’

(21) MR 1. asks: How can 1 prevent heech
wood lansts, subject to a tecmperaturc of 290° Kah..
from beinyr affected by fhce heat? .\. There docs
not appear to bc uny way to do this, bctter thun
well scasoning and drying the wood hiefore using.

(22) H. R R, usks: A rectangular wooden
tank lined with zincis used in the second story as a
reservolr for rein water. Since its erection, we arc
told that the zinc will soon corrode und the vcssel
Bccome uselcss. [3 therc uny way to preserve it,
by painto) otherwise? A. The zinc becomes coat-
ed with a whitc oxide which washes off with the
water, and by repetition of this process the metal i«
reduced in thickness and strength. There is a slatc
paint for application to iron tanks which might bc
serviceable when applied to zinc.

(23) A. B. (. says: “\We have just started

list, aboutd inchesindimneter are employed-, ®me
of these are charged with flour, emery, and a slight |
degree of moisture, which produces a kind of!
greasy Polish uniformly over the surfuce. A simi.'
lar cloth, charged with putty powder and water, :
completes the process. In some of the more deli-

a new steam pump in a mlne,at 00 feetlevel. To
prevent the steam from exhausting in the shaft, a
pipe was fixed to convey it into what we call the

' suction pipe, and the connection ut the suction

pipe wus a globe valve or chamber,us the valve

" was taken out, and the exhaust pipe insertcdin ite

A. W.Pratt & Co., 33 Yultou Street, New York. ! {t has a Wottom or not.

For Solid Wrought-iron Beams, etc., sec adver. ,
{sement. Address gnion 1ron Milly, }"lttsbl’xrgh. Pa., for | (4) C. AL W. asks: How are Callaud’s and
ithogragh, &c. ‘the Minottl battecder comstructed v A. The Cal-

Many New England Manufactorles have Gas “laud battery consists of aglass vessel with 1 copper
Works, which light them at one fourth the cost of coal | Plate at the bottom, upon which are placcd crystals
gas. For particulars, address Providence Steam and Gas ; of sulphate of copper. A zinc plate is susPended
Pipe Co., Providence, R. 1. i near the top and the jar fillel with water. The

Hotchkiss Al Spring Forge Hammer, best in the : Minotti battery consists of the same materials as
market. Prices low. D. Frisble & Co., New Haven, Ct. | the Cailaud, and, innddition, a thick layer of saw-

For Solid Emery Wheels und Machinery, send to | dust is interposed between the copper plate at the
the Unlon Stone Co., Boston, Mass., for circular. } bottom and the zinc plate at the top.

Scale in Steam Boilets,—I will remove and pre- ~ . v RO
vent Scale In any Steam Boller, and make o charge until ‘ (3 W. L. L. usks: Will el?c“ icity sive
the work 18 found satisfactory (eorge W. Lord, Phila. , forth a spark sufficiently strong to light a gas jet?
delpbla, Pa. i A, Yes, whencver It has a snficientpatential. In

Mechanical Expert in Patent Cases. T.D. Stetson, | ¢0lds dry weather, a personmay charge himselfsuf-
23 Musray St., New York. . | ficiently with electricity to light yus with his finger,

Forthe best Portable Enginc inthe world, address | Y walking briskly over a carpet or rug.

B"::r Stean E"'fll,ne lc°'F‘,18 Parlc nge‘i:ew YO’:}’ * (6) R. C. W. and others.—Liquids, complex
All Fruit-can Tools, Ferracute, Bridgeton, N. J. . or otherwise, can e analyzed with the same accu-
Hydraulic Preses and Jacks, new and second i racyas sollds. Butit is possiblc 0 to muddle things

band. L’ghi’ "“dnrg::m“e” for f;l'“h"’“g;“d Bufflog * that an experienced chemist cannot separate them

Metals. E.Lyon, rand Street, New York. __1ugain; but only by artificial means. Nature ncver
Iron Frame Band Saws, cheapest and est, $130. : presents such difficulties.

.Address S. C. Forsalth & Co., Manchester, N. H. H

v -~ A .

Brown’s Coalyurd Quarryand Contractor's Appa-* (7) W. C. W. ugks: In what proportions
ratus for bofsting and conveylng materials by iron cable. ' shall I mix theacids and alc'ohols to make respec-
W. D. Andrews & Bro., 414 Vater St., New York,

For Surface Planers, small size, and for Box : at present in general use for the preparation of oy-
Corner Grooving Machines, send to A. Davls, Lowell, | dinary ether--ethylic ether, sometimes improperly
Mass. } called sulphuric cther—is that known as the “con-

The “Scientific American' Offie, New York, is | tinuous Process " of 3oullay. It consists in mixing

fitted with the Minjature Etectric Telegraph. By touching ' h N
11C gTa
Jittlebuttons on the desksofthe managers,signals are sent together equal mcasures of alcohol (specift Vity

to persons fn the varlous departments of the es(abllsh-[ ?.m)b' M.ldt ancendt:;atileld%ulp};uncncnd 3 ?hemixture
ment. Cheap and effective. Splendid for shops, offices, | s submitted to diStila%on in a capacious retort,
dwellings. Works for any distance, Price $5, with good Which must be connected with an efciént conden-
Battery. X¥. C. Beach & Co., 265 Broadway, New York, ; ser. Through the tubulure of the retort a tube s
Makera, Send for free Mstrated CatatofMe, : introduweed, which is in ennnection with a reservair

. cate works, crocus is uscd intermediately petwecn place. This wasthe engineer’s plan. T <aid that¥
the emery and putty powder - did not think it would answer, us the chamber or

! pipe where the exhrust steam meets the water was

between a high and a low pressure engine, and ;
what effect has the difference on the draft? A.The|

(18) W. (', B. agks: What is the differcnce

i too Smull, and the steam would cut off the water,
or at least some of it; und it so happencc thut,
when the) started the pump, it would not Pump %4

tively sulphuric and nitric ethers? A. The method |

high pressure engine has no condcnscr, and fre- | .
he stream {t ht to, which ved M, rds
quently dischargcs the exhaust steam into the | of t re it oug » W prov y words

. . " truc. He took it uway from there, and put it toex-
smoke pipe, thereby increasing the draft. i haust in a wooden pipe which brings air down tn
 the wottom of the mine, und it would We just as
my woiler,and mytubes wantclcaningtwo or three | well if he Ict it exhaust right in the shaftas in that
timesa week. I am thinking of Blowing them out | pipe; for the alr strikes it, and it condenses, and ay
with steam. Will the ateam injure them by corro- ' a matter of course fills the vhaft with smokec. Now
sion? A. No. Thisis ordinarily a vcry goodplan. - I think I can put the exhaust steam into the suc-

(15) C. S. A asks: I am using n wirce rope, tion pipc o that it shall work a)l right, My plan is

with a windlass and pulleys, subjected to very : t0have a larger and it motre suimble_conm.acuqn
“heavy strain. The ropc scems to get stiffer from with the snctionpibe. Do you not think this will
use. If Iheatit red hot and let it cool slowly, it ; tnswer? The rcservoir stands about level with
will be more fiexible: but will it infure the rope? | the pump.  The suction pipe is of 4 inches diumc-
. A. Not appreciably, ter.” A, You are just entering on a tield inwhich it
H L r . . ; great dcanl of money bus alrendy bcen spent for ex-
{ (16) B. F. G. says: We are burnlng‘(rrnss i periments, namely, condensers for steam pumps.
creek coal; it is vgry'softy and v.ery ml{ch like the! The matter has already ween worked out practical-
i Q;giftl‘ ::iy :llnl;iki:n:l;: ?:;tl;:: 1:,: fil?;ﬁhf;;gx‘li?.' “1y, and we think your cheapest and most “atisfae-
! weight than when dry. .\ few daysugol weighed" tory plan would be to ohtain a condenser.

very carefully 500 lbs,, dry,and afterwardsadded 36| (24) J. McD. asks: Your article headed
gallon of water. I then reweighed it, and found | suction in your issuc of December 5 leads uie to
; that it had guined 20 1bs, I spoke of this experi- | make the following inquiry: Suppose a vessel bc
i ment to a friend, and he said that it was impossible 3 filled with water, and there e placed in the top of
% for it to gain 20 1bs,, us the only weight that the'said vessel s tube extending upwards for fiftecn
" coul could gain would e the weight of the water. feet, and there be attached to said tube two stop-
Awmn I oris my friend right? A. Even in the face cocks, one at efther end. If the lower cock be
. of the very stubborn facts that you present, we _closed, and theafr be exhausted from the tube, af-
: ugree with your friend, and question the facts. 2.: ter which the upper cock be closed and the lower
l What is the weight of 1 gallon of water? A. A opened (allowing free access to the tube for the wa-
| United States gallon nf water welghs abont 83| ter), will the water rise into the tube from the ves.
bs; sel? A, Yes

(14) J. P. says: 1 am burning slack under
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