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Secondary Spectra. certamly remarkable. In all caees it is the spire, the tower, Improved Portable Steam Engine. 

Professor O. N. Rood, of Columbia College, New York and the dome which has been mutilated. As to ordinary Reinhard Scheidler andJohnH. McNam,r, Newark, Ohlo.-Thls Invention 
't . t t h A . 

J. l S 
. consists In the Improvement of the heaters of portable engines. The pump CI y, commumca es a paper 0 t e merwan ourna oj C�- habitations, all sorts of theories are in vogue on the subject IS arranged in a vertical position on one side of the boiler near the smoke 

ence and Arts, on the secondary or residual spectrum found of danger and safety. Some rely on thick glass in the win- pipe, attaching it to a vertical supporting plate having a concave side, fit 
on passing a ray of white light through two prisms of dif- dows, and some on register stoves; others recommend stone ting the boiler and bolted to it; also having a bearing at the upper end for 
erent substances arranged to compensate each oth@r for roofs instead of slate and others tell timid people that they a counterSh�ft for driving the pump, said shaft 

.
extendir:g across the top of 

1 Th' . f 11 d' I '  
the bolJers,m front of the smoke pipe, to a bearmg on the other sIde, where co or.

. 
IS secon�ary spectrum IS g�nerally 0 sn:a 1-1 should live in a hollow. It is contended on this side that It carries a pulley for turning it by a belt from the crank shaft at the front 

menSIOns and peculIar appearance, and IS due to the Circum - there should be the least possible admixture of metal in the i end of the boiler. The plate is detachably connected to the bOiler, so that 
stance that the spacing of the colors in the two original combination of an inhabited structure; and on that, that all It can be taken off readily for shipping. The portion of th� shaft having 
spectra is not accurately correspondent In dimensions it th b lIs b th th f h Id b k . 

11 ' 
the crank for driving the pump connects with the other portwn by a clutch • . . ' . . .' 

e e enea e roo s ou e ept contmua y rmg- which Is shifted by a leVel', so that the pump can be worked or not, at will. vanes WIth the amount of the dIsproportIOn of the origmal ing, j ust as. in obedience to an old superstition, cannon are This arrangement is claimed to afford a Simple, compact, and reliable con. 
constituents. fired at sea. The mass of evidence upon this topic points noctlon of the pump in a portable engine, so thatit can be stopped without 

The writer, after alluding to Sir David Brewster's investi· however, to the one conclusion already suggested, that � stopDlng the engine whenever it maybe required to do so, which often hap. 
f 

. h d" f b th t b d" pens, and causes considerable unnecessary delay in all portable engines ga IO�S m t e s.ame uec lOn, 0 serv�s a ,! procee mgs good lightning conductor is the solitary safeguard; but that, having the pump directly connected to the cross head in the ordinary way. of a dIfferent kInd, he has succeeded In producmg secondary unless good, it is worse than nonB. Moreover,lt saves the unnecessary loss of power expended In running the 
spectra, comparatively gigantic in size, which display the _ I., • pump when it Is not required. 
fixed lines with a distinctness which allows the study of Cumberland Gap Cave. Improved Mallet. 

their peculiar construction by an ordinary spectroscopic A correspondent, A. L. S. , says, in reference to this re- Albert Holbrook, Providence, R. I.-The object of this Invention is to fur. 

mirror. The constituents used are one spectrum furnished by markable formation, described in our issue of September 13, niah a durable rawhide mallet for the use of machinists and others in put· 
ting together, taking apart, fixing, or adjusting metallic or wooden machi. oil of cassia, bisulphide of carbon, or even fiint glass, and that, after General Morgan's retreat from that spot, the cave nery, and for all similar purpo,es. It Gonsists In a mallet with one or more 

the other a normal spectrum obtained by the diffraction was explored for a distance of four miles by Confederate rawhide heads secured In a metallic socket, which is made of metal in one 
grating. Thus it is considered that a very near approach is soldiers, and a new opening was discovered 3 miles from solid piece. The handle is se cured in the socket In the ordinary manner. 

d t th . d'ff f '  tt ' bl ' th t' d b  Ii B N Th 1 h
' 

b The socket or body has a recess at one or both ends which receives the ma e 0 e maXImum 1 erence 0 spacmg a aina e In e one men .IOne • y . .  e p ace as neve� e�n I heads. Tbese heads are made of rawhide coiled up and dried, and then 
the present state of optical science; and hence to the secon- thoroughly InvestIgated, but chambers, far surpassIng In turned to the desired size and shape,and secured by means of a screw Inside 
dary spectrum is given its maximum dimensions. grandeur that described by our earlier correspondent, have the socket. 

The lines of the solar spectrum not being adapted for the been found. In penetrating the rock, it is found that the Apparatus for Preserving Beer on Draft. 

study of the arrangement of the secondary spectrum, a new entrance leads for 6,COO yards through sandstone; and John W. Moore, Bellefonte, Pa., aSSignor to himself and P. Gray Meek, of 
r f . d 1 

. h· . f h same place.-This invention relates to mea-us for in troducing air into casks number of chemical Ines 0 easy 1 entification were se ect-iln t IS sectIOn 0 t e cave, vast quantities of human bones to take the place of the liqulddrawn out; and It consists In the comb Ination, 
ed. The cases considered in experimenting were three. 1. I of gigantic size were found, some of the skulls being large with a fiexible bag or air holder, of a valve and bellows mechanism of a 
Where the opposing spectra are of equal or nearly equal enough to put on over a man's head. It is intended, during novel construction. Into the bung hole of a cask containing beer or other 
lengths. 2. Where the spectrum from the grating predom- the current month, to thoroughly explore the cave. liquid that would be Injured by contact with air Is fitted a hollowbunghav-

ing a nozzle formed UDon its jnner end, to which is secured the mouth of inates. 3. Where the prismatic spectrum is the longer of the bag, made of rubber or other suitable material,andof sufficient size and 
the two. Measurements are given, in each instance, of both NEW BOOKS AND PUBLICATIONS, elasticity to fill the cask when expanded. By this construction, as the liquid 
primary spectra, also of the actual secondary spectrum due PHYSICAL GEOGRAPHY. By Arnold Guyot, Author of is drawn out of the cask, the air will enter the bag through the hollow bung 

to the same in combination, and of the secondary spectrum "Earth and Man." New York: Scribner, Armstrong, and expand said bag to take the place of the liquid drawn out. 
& Co. 

obtained by construction. In the last case, Professor Rood This Is a very excellent work on a most Interesting branch of study, and 
finds that the distance of any two lines apart in the second- Is a model school book, full of accurate information, planed before the 
ary spectrum will be equal to one half the corresponding reader In a lucid and concise style. It Is well Illustrated with maps and 
distances in the primary constituents; and that the second- wood engravings. 

Improved Extension Table. 

Christian Rieger, Morrisania, N. Y.-This invention consislis in extension 
railS, hinged to the ralls of the side table, and to extension legs. These ex. 
tension rails are each made in two pieces, connected together by pivoted 
strips on the bottom and top of the rails. When the rails are extended, 
they are held In position by means of knob buttons . These buttons ara ary spectrum, thus constructed, will always be half the size A CATECHISM OF HIGH PRESSURE OR NON-CONDENSING 

of the actual physical spectrum which it represents. From STEAM ENGINES, including the Modeling, Constructing, 
Running and Management of Steam Engines and Steam 

attached to one �art, and turn on a central pivot over on to the other part, 
thus holding the two pieces parallel with the ralls of the side table, 
The cover of the table Is in two parts, hinged together like ordinary 
card tables. When the extension rail Is drawn out, t!le half of the 

this, he deduces a formula by which, taken in connection Boilers. By Stephen Roper, Engineer. Philadelphia: with maps of the primary spectra, he is enabled to construct Claxton, Remsen, & HafJ'elfinger, 624,626, and 628 Mar-
a correct map of the secondary spectrum in D.ny case. ket Street. table top is turned over on to it, thus making a square table. When the 

extension railE. are folded, they are in a position with the half of the top 
turned back and resting ('n the other part of the top. There Is a spring 
catch on the bottom of the drawer frame wh(ch engages with a lip on the 
side rail which holds the p&rts securely together. When the table 10 

This construction furnishes a s·im pIe means of determin- This Is yet another handy book on the steam engine, and It contains much 
ing the size and arrangement of the secondary spectrum needed general Information, as well as descriptions of many American 

improvements and specialties. 
furnished by two prisms of selected angles, placed in any 
desired positions relative to the incident ray and to each 
other. The accuracy of the result depends on the exactness 
with which the measurements on the primary constituents 
are effected, and, it is considered, may practically prove use' 
ful in dealing with the secondary spectra in optical instru
ments. 

In order to reveal the nature of the secondary spectrum at 
a glance and permit of its study in a qualitative way, in
stead of using the slit as a source of light, a pin hole is em
ployed; and the refraction edge of the prism being v@rtical, 
tile diffraction grating is revolved in its own plane, some
what so that its lines shall be no longer vertical. This pro. 
cess reduces the secondary spectrum to a line which, on ro
tating the grating or prism, assumes various curves. It is 
considered, therefore, that a true secondary spectrum must 
be regarded as a resultant spectrum in which any two, even 
closely adjacent, lines are united; even although the actual 
union of different tints has not been effected and the gene· 
ral appearance still resembles that of one of the primary 
consti tuen ts. 

------�.� ... -------
A Trap to Catch Lions. 

In Algeria, there is annually a great loss of life and pro
perty, by the depredations of lions. The loss of property is 
estimated at $50,000 a year. The inhabitants cut away the 
forests as a means of protection against the wild beasts. 
M. Cheret devotes himself wholly to their extermination. 
As an assisting means in this, his life work, he has invented 
a lion trap, made as follows: 

The frame and !lars are of iron. It is 10 feet long, 6 feet 
6 inches wide, and the same in hight. Mounted on three 
cast iron wheels of small diameter, it can be moved on diffi
cult ground. The upper part opens with folding doors, like 
a wardrobe, which close of themselves at the slightest shock 
given to springs of steel. Catches retain the lids as they 
fall, and imprison the animal as soon as he touches the bot
tom of the trap. The plan is to place this trap, properly 
baited, on the ground frequented by the wild animals, and 
then, when the game is caught, to wheel the machine away 
to some menagerie prepared for the purpose. 

--=---------.... �, •• --------
Fatalities Crom Lightning. 

The human mortality from lightning is not generally on a 
large scale, and might be very much reduced by precautions 
on the part of builders; so thinks the Building New8. Arago 
estim�ted that the number of deaths from this cause amount
ed in France to about 70 in the year; Bondin calculated that 
from 1835 to 1852 1,308 so perished; none in November, De
cember, January, and February, but most in June and Au
gust. The lowest rate is assigned to Belgium, and the next 
to Sweden, the United States and England being about on a 
par. As a rule, however, these fatalities do not occur inside 
a structure of any kind. The peril, as experience shows, is 
less in a crowded town than in a village or in the open coun 
try, and, naturally, the more elevated structures are the 
most liable to be struck. F ul]er, indeed, in his" Church 
History," assertl that there scarcely ever existed a great ab 
b3y in Eugland which had not been, at one time or another, 
wholly or partially destroyed by lightning, and his citations, 
taken in comparison with the records of our own times, !IrQ 

PRACTICAL DESIGNING OF RETAINING W·ALLS. By Arthur 
Jacob, A.B., A. I. C. E., late of H. M. Bombay Service. 
Price 50 cents. New York: D. Van Nostrand, 23 Mur
ray and 27 Warren Streets. 

Inventions Patented in England by Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From August 29 to September 4, 1878, Inclusive. 

BLOWER.-P. 8. Justice, Philadelphia, Pa. 
BURNISHING PHOTOGRAPH B.-G. P. Critcherson, Worcester, Masfil. 
ELEOTRIO TELEGRAPH.-J. B. Stearns, Boston, Mass. 
GAS.-W. Steers, New York City. 
PRINTING PRESS.-G. F. Pabst, New York city, et al. 

RAILWAY CAR SPRING.-H. Gardiner, New York city. 
SEPAlIATING M;ETALB.-S. W. Kirk, Philadelphia, Pa., et al. 

SEWING MAOHtNlll.-J. Knous,Hartford, Conn. 
SURfAOE CONDENSERS.-J. P.Bass, Bangor, Me. 

extended, the ralls of the four sides present a uniform and finished 
appearance. 

Improved Corn Planter. 

William Mull, Rantoul, Ill.-In this Invention the seed hoppers are at. 
tached to the frame of the machine. The ends of the dropping slide enter 
the lower parts of the hopper through holes In their inner sides. A spring 
has its uppel' end attached to a cross bar of the frame, and its lower end 
enters a hole In the drQPplng slide, to bring said slide back to Its position 
when released from the device that moves It. To the slide, toward one 
end, is pivoted the end of a connecting rod, the other end of which Is bent 
at right angles, passing through a short curved slot in a wheel or disk, and 
is secured in place by a nut or other convenient means. The wheel or disk 
Is attached to the end of a Short shaft which revolves In bearings attached 
to a cross bar of the frame, and to its other end is attached a bevel gear 
wheel, the teeth of which mesh into the teeth of a similar wheel attached 
to the axle, which revolves In bearings attached to the frame, and to Its 
ends are rigidly attached wheels, so that the sahl wheels may carry the said 
axle with them In their revolution. In each end of the axle, at a little dis. 
tance from the wheels, is formed a universal jOint, so that the said wheels 
may accommodate themselves to the surface of the ground, however un .. 
even said surface may be. A further nse of the joint is to enable the wheels 
to be lifted by levers and rods when the machine is ·to be turned about, or 

Improved Hame Fastener. the discharge of seed req uires to be arrested. 
Thomas L. Booker, Shady Grove, Va., aSSignor to himself and E. H. Book. 

er, Donaldsonville, S. C.-The object of this invention Is to provide ready 
and convenient means for adjusting and fastening hames on the collars of 
horees and mules; and It consists in a connecting band, screw bolts, and 
Clips at the ends of the hame. The Invention Is specially adapted for 
draft horses, and for plantation use. 

Improved Rotary Chnrn. 

William H. Bunch, Windsor, N. C.-The body of the churn Is provided 
with a closely fitting cover, to the lower side of which, upon the opposite 
sides oflts center, are attached wings or stationary dashers. These wings 
are made curved upon the side against which the milk dashes. 

Improved Pictnre Hangers. 

FrankUn W. Ely,Duluth, Minn.-The picture frame has a web attached 
to It at two pOints, one being below the center of the frame or picture, and 
the other near the top. The web, similar to suspender webbing,ls doubled 
at one or both pOints where It Is attached to the frame; but to outer por· 
tlon a ring Is attached, with which the suspending cord Is connected. The 
use of the slide Is to vary the Inclination of the picture or frame. Bymov
Ing the slide upward, the web Is shortened, and the frame Is brought nearer 
to an upright position ; and when the slide Is moved down the effect Is con
trary. 

Improved Candlestick. 

Samuel D. Hill, Downieville, Cal.-Thls InventiO'n consists In arranglRg 
the socket of the candlestick for different sizes of candles, by making It in 
two pieces connected by a slotted band spring. 

Improved Metallic Lathing. 

Improved Door Fastener. 

Henry Orcutt, Amherst, WiS.-This invention consists in applying a semi. 
circular bar to a door and arranging a weighted lever to engage therewith 
(the bar being notched or perforated for the purpose), so that the door may 
be locked in any position, shut, open, or partly open. The contrivance is 
designed more particularly for stable, carriage house, barn and shop doors 
but it Is alike applicable for doors of dwelling houses. 

Improved Steam Generator. 

H arry P. Wright, Bonaparte, Iowa.-This invention consists of secondary 
return flues, arranged in the masonry along the sides of the bOiler, above 
the furnace, into which the heat is turned at the front of the bOiler,instead 
of discharging in to the smoke stack, thus economizing the heat by causing 
it to pass along the boiler once mere than in other arrangements. 

Improved Fireproof Shutter. 

Jobn B. Cornell, New York city.-This invention consiste of a door or 
shutter composed of three plates of metal united together side by Side, the 
two outer sheets belngplane, and the middle one being bent in zigzag or 
other ferm, so as to form channels or spaces between itand the outersheeti 
for the circulation of air or water to cool the door or shutter in case it Is 
exposed to fire, and prevent the transmission of heat through the door. 

Improved Earth Boring Machine. 

Joseph Burns, Anamosa, Iowa.-In this invention the square auger shaft 
has a screw point fixed in it permanently. The lowdr part of the screw 
auger Is fitted so as to be adjusted relatively to the poln t, to use said point 
with It or not, and will have a set screw to fasten It where It Is required to 
be. The upper part of the screw auger is arranged to slide up and down 
freely, and rests on the lower p art when boring. By the bar or plate, in 
which It is fitted to turn freely and in which It Is confined by the collar 

Timothy O'Callahan, Boston, Mass.-The object of this invention Is to 
fmnlsh an improved metallic sheathing for the inner walls of buildings. 
The ceiling and side walls of a building may be covered with sheets of cheap this part of the auger is connected to cords, which pass over pulleys under, 
metal, having stamped, cast, or otherwise connected to Its face dovetail the platform t� a drum, which Is fitted loosely on the crank shaft, and 
shaped stuns. The studs are In the shape of truncated pyramids, with face clutches with it to be turned byit for elevating the borings when moved to . 
recesses for the firm adhesion of the plaster to be placed around and over the right by a lever, so that studs will engage, and it disengages them and 
them. These sheets are to be nailed or otherwise secured to the wall. lets the auger fall again when the lever Is moved the other way. This shaft 
Much less plaster Is required for filling the space between the studs than Is the same one that Is employed to turn the shaft for boring, and is itself 
for covering the ordinary lathed wall, and the work Is performed In less turned by a shaft, pinion and wheel. The driving power is applied to the 
time, while the plaster dries q ulcker,and Is not so liable to crack. shaft by a belt from a steam engine, horse or other power; or it may be 

Axle Box and Sleeve for Vehicle Wheel. turned by hand. 
William H. Cowell, Columbus, O.-In this invention the axle is made of Improved Mold or Box for Brick Press. 

wood and the skein Is fitted to the axle In the usual manner. There is a nut John McKmna, Cambria, Pa.-The press boxes formaking fire brick have 
on the outer end of the skein and the sleeve is made of sheet metal and heretofore been cast solid and IInedwithsteel. The steel facing soon wears 
fitted on to tbe axle over the skein. A recess opens In this sleeve for the away, so that the bricks are too large and untrue. The steel has then to be 
retention of the lubricating material. The Interior of the pipe box Is taken out and replaced with new, which can only be done at considerable 
chambered out for containing the lubricating material, and the box is cast expense. The object of this Invention is to furnish a mold which shall ob
on a chill, to render It hard and durable. The sleeve may be made of sheet viate the difficulties experienced In the use of the usual press box. 
steel or composition metal, and not being confined. except by a lug or other 
device, to prevent its revolving with the wheel, it may be turned, when 
worn, upon one side, thus presenting a new surface for the bearing. 

Improved Advertising Lamp. 

Fra.ncisco R.Warner, Paris,France.-This inven\ion consists of a metallic 
frRme of peculiar form, adjuBtably attached to a lamp post and provided 
with rem,vdble glass plates, upon whtcb the advertiselllents are displayed. 
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Improved Plow Coupling. 

Thomas L. Thrasher,Paris, Texas.-The invention has for its object to 
furnish an improved coupling for connecting two plows, to enable them to 
be guided and controlled by one man; and it consists In the bent bars 
strengthened at their boods by extra rods, provided at their lower ends 
with swiveled clamping plates and set screws, and �t their upper ends with 
eyes, Slides, a.nd notches to rece-ive the key. 
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