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IMPROVED MACHINE FOR UNLOADING GRAIN. 

The apparatus iIlu&trated in the annexed engraving is de. 
signed for use in connection with grain elevators or ware· 
houses, and its obj ect is to afford a speedy means of removing 
the grain from the cars in which the staple is transported. 
The device is claimed to effect a saving o f  frc'm three to four 
fifths of the labor incid ent to unloading. The large scoop 
or shovel shown in the hands of the workmen in the car is 
provided near it lower edge with hooks, to which is attached 
the rope leadilfg from the machine. The rope

' 
passes be· 

tween the sheaves of a fair leader, A, the arms of which are 
llinged to a beam on the floor of the warehouse, so that, when 
the Hpparatus is not in use, the portion, A, may be placed in 
a vertical position or turned back out of the way. When 
the car comes alongside, the fair leader is turned down hori· 
zontally, as shown in the illustration . 

B is a drum to which are connected the barrels on which 
wind the cord, C, and chain, D, and also the tappet disk, E, 

the whole being 
loose on the shaft to 
which power is ap, 
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revolutions and winds up one hundred and forty-five feet of 
rope per minute, so that the unloading is accomplished very 
rapidly and with no other labor than that of the single hand 
guiding the scoop. 

In large grain houses several machines may be employed 
upon one line shaft extending past a number of elevators, 
and, where necessary, the apparatus m ay be arranged over· 
head. Single machines, like the one illustrated , may be 
used, or double machines, enabling two workmen to operate 
in one car at the same time, as circumstances may reo 
quire. 

The device is in use in many of the largest elevators of the 
West, and, judging from the many commendatory testimo
nials submitted by the inventor, is a valuable labor-saving 
invention. 

It was originally patented by Mr. E. M. Clark, in 1864, 
and has since had combined with it improvements patented 
by Mr. John Beattie, July 6, 1869. 

plied by means of 
the belt pulley. To 
the right of the drum 
is a clutch, F, feath. 
ered to and revolv· 
ing with the shaft. 
G is a pivoted bell 
crank lever, one arm 
of which embraces 
the clutch, F, while 
to the other arm the 
chain, D, and a rope, 
H, are secured ;  the 
latter passes over a 
pulley and down 
through the fioor, 
and carries & weight. 
The cord, C, is also 
similarly arranged. 
As represented in 
the illustration, the 
operator is drawing 
back the shovel, the 
clutch, F, is now 
d i s e n g a g e d, the 
d rum, B, revolves 
freely on the shaft 
so as to pay out the 
rope thereon, and 
the cord, C, is thus 
wound around its 
barrel ; the chain, D, 
by the same motion 
is unwound, while 
the tappets on the 
disk, E, striking 
from below against 
the pallet, I, on the 
latch, J, lift the 
former as each tap. 
pet passes. When 
the workman has 
drawn the shovel 
back to any desired 
d istance, he pushes �==:;���������§§������������������ 
the edge of the shoo 
vel into the grain 
and slightly slacks 
the drag rope ; this 
allows the drum immediately to be rotated in the opposite 
direction by the action of the weight on the cord , C. The 
result is that, as the tappets on the disk, E, strike the pallel, 
I, from abo ve, the latter no longer yields, but is carried down, 
thereby lifting the pivoted latch , J, and freeing the end of 
the lever, G ;  at the same time the chain, D, being unwound 
from its barrel, allows the weight attached to rope, H, to pull 
tue end of the lever, G, outward, thus, as is evident, throw· 
ing the clutch, F, into gear with the drum, B. The drum 
now rotated by the belt wheel winds up its rope, and , in so 
doing, drags the scoop, guided by the workman, toward the 
edge of the car, and thus hauls a large quantity of grain out 
through the door. Meanwhile the chain, D, is being wound 
up, and its length is so adjusted that, when the shovel has 
reached the door of the car, the tightening of the chain pulls 
the end of the lever, G, inward, thus throwing the clutch 
out of gear ; at the �ame time the latch, J, falls over the 
lever, as bt'fore, holding it in place, when the parts are once 
more in the position noted in the bt'ginning of the descrip' 
tion, and the same operation is repeated. 

The main drum makes, we are informed, about fifty.five 
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For further particulars, address Mr. T. L. Clark, Newark, 
Licking county, Ohio. 

------------.. � .•. �.-------------
Electrical Gal!l Lightinl/:. 

One mode of lighting numerous gas jets is by the electric 
spark, which is the !ud den passage of an electric current 
through an aeriform body, producing heat, light, and sound. 
The electricity that produces a spark is of very high tension 
-that is, it moves with much gre&ter velocity than the ordi
nary current from a galvanic battery, and hence possesses 
peculiar powers. '1'his high tension electricity is generated 
cb.iefly by friction and by "induction." or the influence from 
a passing current in an adjacent conductor. It h&s little 
quantity, but great penetrating power, and might be com· 
p&red to a bullet shot from a rifle, if a galvanic current were 
likened to a large stone thrown by hand. In igniting coal 
gas by this means, the sparks leap between the points of two 
wires that are brought together, but do not touch, at the 
orifice of the burner. The heat of the spark is sufficient to 
cause the ignition of the gas when this is combined with the 
air, but if the Ilpark points be entirely immerseti. in the pure 

[as per AnnulO 
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gas, unmixed with atmospheric air, no inflammation will 
ensue when the spark passes, because pure coal gas is not 
an explosive compound, and a lighted candle introduced into 
an inverted j ar full of such gas, is as effectually extinguished 
as if  dipped into water. When the gas is mingled with a 
certain proportion of atmospheric air, or oxygen, it is readily 
and powerfully explosive. 

------------4.� .• �1 •• __________ __ 

The Late Sir Cbarlell Fox. 

During the forty ·five years of his professional life, Sir 
Charles Fox was engaged upon works of magnitude in all 
parts of the world. As a manufacturer and contractor his 
works include the bridge over the Medway at Rochester ; 
three bridges over the Thames at Barnes, Richmond, and 
Staines ; the Shannon swing bridge ; a bridge over the Saone 
at Lyons, and the Great Western Railway bridges. In roofs 
he executed those at the Paddington station, at the Waterloo 
station, and at the New street station, Birmingham, and slip 

roofs for several of 
the royal dockyards. 
In railways we find 
him engaged upon 
the Cork and Ban· 
don, the Thames 
and Medway, the 
Po r t ado w n  and 
D u n g a n n o n, the 
East Kent, the 
Lyons and Geneva 
(eastern section), 
the Macon and Ge. 
neva (eastern sec· 
tion), the Wiesba. 
den and the Zealand 
(Denmark) lines. He 
also constructed the 
Berlin water works, 
in COIlj nnctio!;) wiill 
others. During his 
practice under the 
firm of Sir Charles 
Fox & Sons, he was 
engineer to the 
Queensland rail. 
ways, the Cape 
Town railways, the 
Wynberg railway 
(Cape of Good 
Hope), the Toronto 
narrow gage rail. 
way, Canada, and, in 
conjunction with 
Mr. Berkley, to the 
Indian Tramway 
Company. In addi. 
tion to these Sir 
Charles Fox & Sons 
were engineers to 
the comprehensive 
scheme of high 
level lines at Bat· 
tersea for the Lon· 
don and Brighton, 
the London, Chat. 
ham, and Dover 
and the London and 
Southwestern rail
ways, with the ap. 
proach to the Vic· 
toria Station,  Pim 

lico, including the widening of the Victoria railway bridge 
over the Thames. His two elder sons, Mr. Charles Douglas 
and Mr. Francis Fox, continue to carry on the firm of Sir 
Charles Fox & Sons, civil and consulting engineers, London. 
In personal character, Sir Charles was of a most urbane and 
generous disposition, and to few were these qualities better 
known, and by none were they better appreciated, than by 
those-now to be found in all parts of the world-who have 
been at one time or other in his employ. Sir Charles was 
highly esteemed by a l arge circle of friends, by whom the 
sad news of his decease, which took place on the 14th of last 
June, was received with no ordinary sentiment of regret.
Engineering. 

••••• 
A CORRESPONDENT, Mr. E. P. S. , writes from Pskow, 

Russia, to inform our readers that the Mennonites, who are 
coming to this country in such large numbers, are not leav
ing home on account of any religious intoler&nce, but merely 
to avoid compulsory military service, from which they were 
exempt till the emancipation of the serfs abolished the in· 
equality. 
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ROTATIVE VERSUS ROTARY ENGINES, 

An engine having a crank actuated by a reciprocating pis. 
ton is commonly known as a rotati ve engine; and one in 
which the piston is attached directly to the shaft, 80 that it 
always moves in the same direction, is called a rotary en' 
gine. E�ch style of engine has advantages peculiar to it
self, but the controversy between the relative merIts of 10 
tative and rotary engines is not infrllquently discussed upon 
improper grounds. We are continually in receipt of letters 
,-,f the same general tenor as the one which lies before us at 
present,in which the writer asks: "What percentage of power 
is claimed to be lost in a steam engine by the piston move· 
ment, and what is the probable percentage which would be 
gained by rotary motion ?" Our re&ders are doubtless igno· 
rant of the frequency with which these queries are sent to 
us. Our object, in this article, is to give a general answer 
on this subject. We have no idea of opening our columns 
to di@cussion on the supposed loss of power in the crank, 
any more than to argum�nts of perpetual motion or meth
ods of squ"ring the circle. But there are numerous points 
of interest in the theory of the crank, and thorough expla
nations are only to be found in works which are inaccessible 
to many of our readers. Hence it may be well to devote a 
little space to the consideration of these points; and first we 
will endeavor to state with all fairness the argument of those 
who contend that there is a loss of power in the use of the 
crank as applied to the steam engine with the reciprocating 
piston. 

Let the circle, B G H, represent the path described by the 
center of the crank pin, in one revolution of the engine; let 
C B be the direction of the crank,and A B,the direction of the 
connecting rod, at some given point of the stroke. The 
pressure on the piHton is transmitted through the connecting 
rod to the crank pin at B, and may be represented in q ua.nLi
ty and direction by the line, B D. But the only part of this 
force which can produce motion in the crank is that which 
acts tangentially to the circle at B, or perpendicularly to the 
crank, B C. Tnis can be represented graphically by resolv. 
ing the force, B D, into its components perpendicular and 
parallel to B C, by the principle of the parallelogram of 
forces; and this being done, it appears that B E, less than 

B D, represents the part of the force on the piston that tends 
to move the crank, while the component, B F, acting in the 
direction of the crank, is apparently lost, as it has no effect 
in causing mo�ion. Suppose, for instance, that the angle, 
B A I, between the connecting rod and the guides, is 30°, 
and that the prelisure on the piston is 100 pounds. Then the 
force tending to move the crank is found (by multiplying the 
pressure on the piston by the cosine of 30°) to be only 86'6 
pounds. At other points of the stroke, the effective pressure 
on the crank pin will be much less, being reduced to nothing 
when the direction of thil convecting rod passes through the 
point, C, or when the crank is on the center; and the only 
point in which the effective pressure on the crank pin is equal 
to the pressure on the piston is that for which the connect· 
ing rod is perpendicular to the crank. Taking the mean of 
the effective pressures on the crank for successive points, it 
will be found that,if the mean pressure OD. the piston during 
a stroke is 100 pounds, the mean effective pressure on the 
crank pin will be 63 66 pounds. Hence, say those who in· 
sist that there is a loss of power in the crank, we have a 
loss of 36 '34 per cent in a ro'.ative engine, as compared with 
a rotary engine of the same dimensions. This, we believe, 
is a fair statement of the argument usually advanced by op
ponents of the crank, and as far as the facts are concerned 
they are correct; it is only the conclusion to which we de
mur. We will now present our argument, based on these 
same facts. An examination of the connecting rod, of an 
engine in motion, will show that the two ends pass over 
diff�rent spaces in a given tim!!. If, for instance, in one 
stroke, the end of the connecting rod that is attached to the 
crosshead moves through one foot, the end which is attached 
to the crank pin, and makes half a revolution in the same 
time, passes through 1'5708 feet. Now p�wer is something 
more than mere force or pressure; it is force aciing through 
space. Suppose that an engine is placed with its crank on 
the center, and steam is admitted: no motion will be pro 
duced, and consequently there will be no power developed, 
and no expenditure of steam. Bilt let the piston make a 
stroke: the power exerted is equal to the force or pressure 
acting on the piston multiplied by the space passed through, 
or it will be 100 foot pounds, assuming the data of the pre· 
ceding instance. During the same time, the crank pin has 
passed through a space of 1'5708 feet, and the force or press' 
ure exerted has been 63'66 pounds, so that the power exer,
ed during this time, or the product of 1 5708 multiplied by 
63 66 pounds, is 100 foot pounds. Hence there is no loss of 
power in the use of the crank, in theory, all the power ex· 
erted on the piston being imparted to the crank. The reader 
who has pursued this discussion attentively will probably 
be able to detect the fallacy in the argument of the oppo· 
nents of ths crank. It consists in confounding power and 
pressure, forgetting that a small force exerted over a great 
distance in a given time may develope as much power as a 
large force exerted over a small distance in the same time. 

In practice, it is to be expected that the friction of the 
working parts will absorb some of the power exerted by the 
piston. Mr. Scott Russell, in his "Treatise on the Steam 
Engine," gives, as the result of some careful experiments 
on rotative engines, that the work done amounted to 90 per 
cent of the power exerted by the pistons. It may be added 
that this book contains an excellent discussion of the theory 
of the crank, as well as a careful comparison of the relative 
merita of rotative and rotary engines. 

Another stumbling block in the way of many is the fact 
that the motion of the piston is continually stopped at the 
end of a stroke, preparatory to the commenc�ment of a 
stroke in the opposite direction. But it should be remem
bered that while one end of the connecting rod is subject to 
this reciprocating motion, the other end has a rotary motion, 
always in the same direction. Now it will be found by ob
servation that all single rotative engines are provided with 
heavy parts, such as fly wheel, disk cranks, and counter· 
weights, which also have a rotary motion when the piston 
is in action. These heavy parts acquire energy during the 
stroke to continue the motion past the centers, where the 
pressure on the piston producell no effective pressure on the 
crank pin; and it would be easy to show, did space permit, 
that, by proper attention to the proportion and arrangement 
of these Leavy part.s, all trouble arising from what are known 
as dead points can be overcome. Indeed, most of our read· 
ers must have noticed that this trouble is only imaginary, 
and does not exist in practice in the case of a well designed 
rotative engine. 

Our readers must not conclude from the foregoing remarks 
that we intend to induce inventors to give up delligning roo 
tary engines; we only wish to place the matter in its true 
light_ If a practical rotary engine can be produced, one that 
can compete successfully wilh our best rotative engines in 
regard to economy and durability, th

'
e advantages of light

ness, compactness, and capability of high piston speed are 
so iill portant as to render its success alm03t certain. We 
only wish to dissent from the opinion that, other things be
ing eq ual, the rotary engine is better than the rotative be' 
cause the latter applies the power by means of a crank, 
thereby occasioning a loss, since this is not a fact. 

- --

T HE FABRICATION OF ANTIQUES; 

Apparently the most thriving brauch of manufacture in 
the East is the production of pretended relics of the past, 
gems, coin�, statues, ornaments, arms, written documents, 
everything that arcbreologists clI.n desire being turned out in 
quantity to meet the liveliest demll.lIdjand so skillfully done 
that the expertest judges find it difficult to detect the fraud. 
One of the most successful manufactories in Constantinople 
is devoted entirely to the f .. bricatlon of coins of the time of 
Constantine and hie mother, to be palmed off on collectors 
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and tourists by confederate dealers who profells to obtain 
them from workmen engaged in pulling down old houses. 
A Greek monk in Athens drives a busy trade in spurious 
Greek coins, their composition regulated by such profound 
numismatic knowledge that much learning and great techni
cal experience are required to distinguish thflm from genuine 
antiques. Equal adroitness is displayed in getting rid of 
his productions, which are never offered for sale in Athens, 
though it is known that they are sent by special emissaries 
to Constantinople and others of the larger capitals of Europe. 
The most successful agents, however, are herdsmen and 
shepherds of the provinces, who find a ready market among 
tourillte and scientific explorers . 

Spurious Mahommedan coins and gems are manufactured 
throughout the East, particularly in Persia, with surpri@ing 
skill and boldness. A coppersmith in Shiraz is said to be 
able to supply anything of the sort-genuine,of course-that 
the traveling connoiaseur may desire,as much as forty ducats 
having been paid him for a silver coin made in his own manu· 
factory to represent one struck for the Khalif Ali. Bagdad 
sends forth gems on which Sassanian busts and Pehlevi in
scriptions are reproduced with masterly skill; their only 
drawback is the fact that the characters, though admirably 
done, never admit of being reduced to legible words, much 
less to sense. The Byzantine coins made at Constantinople 
have the same failing. Dr. Mordtmann, who exposes these 
nefarious practices at grf at length in communications to a 
German paper, asserts-as evidence of the grave dimensions 
of the evil and the skill with which even experts are de
frauded-that the great part of a la.rge collection recently 
purchased in the East by no leBs a connoisseur than the 
Count de Gobineau, and described by him in the Revu.e 
Arclucologi'lu.e, consists of modern and spurious stones and 
medals. One of the stones bears an inscription of two words in 
Pehlevi characters, in which modern Persian, modern Greek, 
and Mohammedan elements are blended to form a pretended 
antique! Others of the stones and tablets are flagrantly evi
dent copies of well known rock carvings in Asia Minor. 

Special warning is given against a spurious gem fabricated 
by Persians and now offered for sale in Constantinople for 
the modest sum of 2,000 francs. The fraud is betrayed by 
the inscription, which, though handsomely cut, is only a bit 
of artistic patchwork. The recent swindling of the Berlin 
Academy by a Greek forger, and the repc.rted purchase of a 
lot of well made Bagdad "antiquities" by the British 
Museum for $10,000, are proof enough that the warning is 
not uncalled for. 

_ .•. -
METEOROLOGICAL AND MEDICAL STATISTICS. 

A Boston scientist has observed that a diminution of at

mospheric pressure, indicated by a low state of the mercu

rial column of the barometer, not only increases largely the 

gases set free by putrefactive fermentation, but even causee 

such gases to be evolved in localities otherwise considered 

healthy, often manifesting their presence by a nau'seating 

odor in the best portions of cities like New York or Boston. 

This discovery may be unexpected by some per@ons; but it 

is not by others, who are aware that a similar effect of dimi

nished atmospheric pressure is experienced in mines_ Evo

lutions of explosive or suffocating gases are always more 

common when the barometer is low; while the evolution 

is stopped, and even the gases filling some galleries in the 

mines will disappear, when the mercury in the barometer 

aacende. The increased atmospheric pressure which causes 

the rise in the mercurial column prevents the expansion of 

the gases in the subterranean caves and crevices, and may 

in some localities, favorably situated for the effect, press 

the gaB from the mining gallpry or shaft back again into 

the recesses when� it was evolved by diminished pressure. 

All this explains the reason why explosions in mims seldom 

or never take place when the barometer is high, but usually 

when it is low; whence some mining masters always recom· 

mend special care in regard to the UBe of safety lamps, 

etc., when the mercury is descending; and at very low states 

of the barometer, they even stop the working in certain 

galleries of dangerous mines altogether. 

We see then how dangers may increase from changes In 
natural conditions. A change in at.mosphflric pressure, which 

here is the inducing cause, is not an isolated illustration of 

this class. L,cal changes in gravitation, for instance, will 

also result in the pre duct ion of unusual phenomena: such 

local changes are constantly being brought about by the 

moon, as seen in the ocean tide wave. When at new moon, 

the combined attraction of both sun and muon, acting in 

the same direction, diminishes the regular terrestrial gra 1'i

tation in a certain locality; and when to this diminiBhed 

gravitation, a diminished atmospheric pressure adds its in

fluence, the terrestrial crust is more easily ruptured, and 

volcanic gases I'scape, eapecially in localities where its weight 

is scarcely sufficient to resist the upward pressure of the 

liquid or gaseous material confined under the solid shell 

which constitutes the terrestrial envelope. It has indeed 

been observed, in volcanic countries, that eruptions and 

el\rthquakes more commonly occur at new moon, and they 

are especially most common when, at the same time, the 

barometer-that is, tbe atmospheriC pressure-is low. 

That diseases like yello"IV fever, typhoid fevflr, fever 

and ague, consumption, etc., are more common in certain 

defined regions, and that 80me of theBe are confined within 

given belts of low, moist countries, and that they are com

paratively unknown in certain dry, elevated plateaus, situ

ated at from 5 000 to 10,000 feet above the surface of the 

ocean, proves that emanations produced by ('xcess of mois

ture are powerful helps for the engendering of miasma; 

while a change of wind has often had the most striking 

effect in arresting the virulence of an epidemic. 
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K ITE TAILS AND TELEGRAPH WIRES. 

To keep the telegraph l ines free from entangling alliances 
in a city like New Yotk is no easy task, and the chief of 
sinners in th is respect is  the small boy's kite tail. A� 
though presu ming on the service to telegraph y ren derAd by 
one o f  their class In the hands  of Frll.nklin,  these pla ythinl!'s 
-of future Franklins,  let us  hope-are inces'antly taki og 
liberties with the wires, breaking thereby their own conti.  
nuity, and endangering the continuity o f  the messages the 
wires are intended to convey. To assist the kite tails in 
thiA mischievous work, na ughty boys tie ston es to string� 
and stri ps of  cloth, and then sling them so tbat they wind 
round the wires, and suspend the stones-a perpetual menace 
to passers undprneat h. In this way the wires in many neil!'h. 
borhoods are made to resemble the limbs of an Afri c a n  prayer 
tree, with its burden of rags, tags, and strings hung on by 
pious wayfarers. 

The effect is not ornamental, nor d oes it add to the elli 
ciency of the wires, especially on rainy days. At almost any 
moment on the side st reets you may see the telegraph men 
cli mbing the poles to remove the strin gs, or reaching for 
the n uisRnces with long rod s like stout fi.hpoles, whi ch they 
twist among the strings until they are firmly attached, then 
by main strength strip them from the wires, sometimes at 
imminent ri�k of the integrity of the wires and their at. 
tachments. We never see the operation with out wond erin g 
at its clumsiness. Why not b urn the strings ? It would b'a 
an easy matter to attach a light to the en d of a sl�nder bam . 
boo pole, so that the flame could be �l id along under th e 
wire, charring any string or rag it might encounter, thus dis. 
lodginr the snarls that are so hard to remove by force. T b e  
light could b e  h ung, i f  need b e ,  so as not t o  touch the 
wire or in any way interfere with the transmission of meso 
sages. A sim ple hook, or a grooved wheel at the top of the 
pole, would e n able the apparatus to run along the wire so 
th ... t it would be no trouble to guid e it. 

• •• • • 

INFLUENCE OF T HE EARTH'S FIGURE ON GEOLOGIC 
CHAN GES. 

The slow oscillation of port ions of the earth's s urface, now 
above, now belo w ,  the mean level of the sea, has long been 
recogniz ed ail an occasion of geoloil'ic changes, with their 
attsndant alterations of climate a nd con sequent successions 
of living forms. The cause of such oscillations has never 
been satisfactorily explained. The latest hypothesis comes 
from the Canadian geologist, H. Y. Hind, who shre wdly 
suggests that it may be due to the w<:Jvelike movement o f  the 
eq aatorial bulge which gives the earth the figure of a squeezed 
orange. 

The reader may not be familiar with the fact-which has 
been established but a short time, comparatively-that the 
eq uatorial circumference of the earth is not a circle, b llt an 
ell ipse, the diameter which pierces the earth from long. 14° 
23' E. to 194' 23' E. of Greenwich being a little more th an 
t wo miles longer than the diameter at right angles thereto.  
This gives on each side o f  the earth an equlI.tllrial rid ge 
fully a mile high, whi ch may have been m ilch greater in 
earlier geologic epochs,when the crust of the earth was in a 
m ore plastic condition. 

It is scarcely possible that this element of the earth's 
figure sho uld form an excep tion to the universal rule of 
change, and be immovable. In case it does move, its illflu· 
ence would be felt on the elevation and depression of land , 
especially near the equator ; on the s i multaneous elevation 
and depression on opposite sides of the earth ; on ocean 
currents, consequently on climll.te, etc. ; on the thickening 
and thinning 01 formati ons to the east and west ; on the flo w 
of rivers, hence on river and lake terraces, beaches, etc. 
The geology of North America tallies singularly w"ll with 
the effects of s uch a cause. The successive risings and 
sinkings of the continent appear to have al ways taken place 
very gradually and with a progressive motion from west to 
east and from east to west, as though produced by a Vlllilt 
equatorial und ulation, moving,with extreme slowness, east. 
ward at one epoch, westward at another. 

The latest evidences of this great ell.rth wave are seen in 
the st upendous escarpments whi ch rear their wall·like fronts 
abovtl the O ntario, Red Ri ver, and Sa.skatchewan p lains, 
and in the sym metrical terrllces and lake beaches so largely 
developed throughout the northern part of the contin"nt. 
Mr. Hmd looks to it, a lso,  to accollnt, in part a t  least, for 
the changes which diverted the wat�r of  the Grea � L !l.klls to 
the east wal d, sending their drainll.ge into the G ulf of 1::1 1 .  
Lawrence, instead of the G ulf of Mexico whither it  origi. 
nally flo wed, leaving their ancient o utlets southward to be 
tilled with drift from 200 to 600 teet in depth. 

Sh()uld corresponding effects b e  observe d  on the southern 
slope of the " b u lgd," and also on the oppodite side of the 
earth d uring the same geologic periods, it Is  possible that 
geologists may lind in the mo vemtmts of this (now hypothe · 
tical) undulation thll measure of time which they have been 
so long in want of. 

• • • • • 

OUR SIX LEGGED RIVALS. 

It is a remarkable cir cumstance that those creatures which 
mimic man most nearly in mental and social development 
should be not  his  nearest allies among the vertebrates, but 
members of an entirely different order. It is something 
more th an remarkable that they should stand to their order 
-the articulata-precisely in the same relation that man 
bears to the ordtr with which h e  is classed. 

Though surpasiled in e very detail of physical accompl'sh. 
ment by his subordinates , man nevertheless excels them all 
in intellectual power and capjJ,city for sel f.improvement . 
Similarly our six legged rivals, thollgh the least of the ar-

J titutifit �tUtritau. 
ticulates, are first in grade of development, surpasaing the 
next below them-the bees and the wasps-as man sur·  
passes the lo wer mammalia. T his i n  itself  i d  not � urpri sing ; 
but it does s urprise Ol1e to see them excelling the hiil'her ver
tebrates also, and pressing hard upon man'a prerogative.  

Accustomed to find brain power associated with and 
measurably related to brain bulk, it is simply astounding- to 
discover a fe w microscopic specks of n erve pulp-the ant 's  
cerebral ganglia-harboring a degree of intelli gence such as 
the infinitely more bulky brain of Dlan alone gives evidence 
of. 

We have printed a good deal of late in regard to tbe man· 
ners and customs of these interesting creatures, and think 
the facts will warrant the position we have taken. 

The question is not one of d ifferen ce between undeveloped 
reason and a high order of instinct, but of difference bat ween 
instinct and in.tinct, rlilason and r�ason. In the first, which 
we are too apt to consid er an attribute peculillr to the 10 wAr 
forms of life, the ant might possibly be acco unted. our s u ·  
perior. B ut ants also reason , pro fit b y  exp erience, ml>ke Ii. 
j udicious use of n e w  means for the accomplishing of n6 iV 
end s  or the overcoming of new o ')staclep, and in many waya 
exhibit a d egree of quickwittedness and i ntelligence which 
we may look long for among many tribes of man. 

The completeness and complexity of the social organi z ation 
of ant communi ties, the magnitude and variety of the works 
whi ch they plan and execute, the perfection of tbt ir mili hry 
and industJ'ial discipline. the evident scop e  and flexibi l i ty of 
their language, their sym pathetic regard tor each other i n  
times of distress or  d anger, their forethought an d clI.lcula· 
tion, have been celebrate d  by every observer of insects from 
Solomon to Belt ; and the more they are studied the more 
do their various civiliz ations and the motives which animatt: 
the members surprise and delight UB. 

1 1 3 
n ear the nests of the communities which p oss ess them, they 
are straightwa.y fod and cared for most tenderly, and de· 
fended as resolutely as the ants defend their own young. 
Clearly the strongest of natnral instincts,  appetite, is some
how restrained in the case of these little keepers of asylwns 
for the bliLd. What is the restraining iLfl uence ? 

S imilar conduct on the part of a tri be of men would be 
unhesitatingly attributed to a rude Bort of rel igious feel ing ; 
and S i r  JoL n Lubbock won d ers whether something of the 
kind may not actuate these ants, whether they do not regard 
their helpl�s�  though relatively gigantic wards with a feel· 
ing akin to reverence. Is it possible that they have arrived 
at a str.ge of development parallel with that of the beetle
worshipping ES'yptians ? 

In our pride of bulk, we despise the ants for their little· 
ness.  B ut suppose they were as big as horsea, pro portion
!i tely stlong for their size, as thoroughly organized and as 
in :elligent as they now are, w here would we be ? 

• • • • • 

SMALL ENGINES AND BOILERS. 

A cur�(·rt E'xamination o f  the correspondents' column of 
th e SCIEX'l'IFIC A�EmcAN will s h o w  that many of our 
rOls.d < r3 lire build ing model engines and boilers. We en
dea ,'-cr, us q aostionB in regard to their proper construction 
ariw irc'ill t ime to time, to give useful hi n t s ; but in the 
limit .u epace d evoted to the answers, we have not been able 
to trc : t the �Ubj dct as fully as seemt'd desirable. We have, 
h o wev, r, t .iken note of the various points arising in connec' 
t ioll wi tD. ihis subj ect, and i t  is our intention , at an early 
d ay, tj give B O ll e  general directions and rules for the pro' 
portioll j of smull engines and boilers. Many of our readers 
ca.n uu ! I:.l us val uable aid in preparing a complete article on 
the su'rTj , at, and we f\lel confident that they will be glad to 
hel p  U ? ,  when tue way is pointlld out. 

We d , �-"':i:e to reeei ve accounts of the performance of small 
engines a A  boilers, embracing the following dll.ta : 

Descripli.on and d imensions of boilers, manner of setting • 

and means adopted for heating the water. Size and descrip
tion of engine, pressure of steam , number of revolution , and 
work performed. Amo llnt of water evaporated by the boiler 
per hour, expressed in cubic inches or cubic fee t,  also tem
perature of the feed. ,\V <l hope that those of our readers 
who have small engines will take note of our request, and let 
us hear from them as soon aa p ossible. 

------------�.� .•. .. �.------------

SCIENTIFIC AND PRACTICAL INFORMATION. 

Now we see th� m  roaming about as i ndependent warriors 
or hunters-formic Ishmaeliteil or Indians-fierce, vindic 
tive, self·reliant . and marvelously fertile in tricks and trap s 
for the securing of their prey. Again they appear in organ. 
ized armies, nomadic sWllrms without settl ed habitation, 
like the Tartar hordes of Gengis Khan, marching from con· 
q uest to conquest, sweeping all be fore them. O thE'rs are 
pastoral in their habits and more or less permanent in their 
habitll.tions. In tewperate regions they rear and maintain,on 
suitable plants , herds of hOl: ey y ielding aphide s and bee t le�,  
which they tend with assiduous care,  tra nsporting them 
from pasture to pas�ure, and defenJ.ing them from their 
e nemies and the elements as zealously as the shepherd d oes 
his shee p ; i n  the tropics the same kind offices are per. E�'1<'ECTS OF TORPEDOES. 

formed for domesticated Bcale insects and leafhoppers , iu re Experiments are now being conducted at Cherbourg, 
turn for the honey.like Stlcretions they emit. So me con. France, in order to determine the effects of submarine torpe. 
stitute themselves standing armies for the defeJl ce of plants does. An apparatus chaJ'ged with 3,300 I b s . p o wder was �u:..k 
which yield them subsista ace d irec Lly or by affording pas· ' to a depth of GO feet. On explosion a column of water 500 
turage for their cattle. Others are a scourge to plant life, feet in hight was thr()wn into the air, and a hulk anchored 
gll.thering leaves by wholesale to make hot beds for the cuI . at a d istance of 18 feet from the spot was broken compldely 
tivation of fungi in underground chambers. i n  two. The earth at the bottom was torn up, making a hole 

The harvesting ant-which provideth h er meat in the 40 feet in diameter and about 5 feet d eep. 
summer and ga.thereLh her food in the harvest-h as been NEW GLAZING 1<'OR PO'l'TERl'. 

proverbial for thrifty wisdom, certainly since Solomon com. 
mend ed her ways to the sluggard : how much longer, we 
have no means of telling. Had the wise man enlll.rgt d upon 
the way s o m e  of her kind h ave learned to secure ple o:: ty 
without labor by the enslaving of others-the raiding ants 
of our correspondent in Arkan sas are probably given to the 
practice-hi s  advice would doubtless have been more highl y  
appreciatbd by lazy humanity, t o o  m any of whom have hit 
upon the same exped ient wi thout the help of revelation. 

B ut wiser than the common harvesting ants are the agri. 
cultural ants of Western T"xas-the only Simon Pure and 
o riginal Grangers-who h ave solved the transportation 
pro blem, by bringing not the grain but the grain fi"l d s  to 
mll.rket. They have learned-possibly through the g radual 
desiccation o f  that now almost deser l region-�hll.t chance 
p roductions are but a precarious s u p port in a climate like 
theirs, so they surround their communities with Iit:lds  of 
rice gras s,  which they protect by kil ling all rival gro wths,  
and in due season harvest their crops, doing all  by well 
timed and con certed lab'Jr. Could th ere be a hap}>ier i llustra·  
tion of that ideal state o f  orga nized ind ust1y and mutual 
help fulness, which philosophers have d reamed of and en · 
thusiasts lab o red for s ince Plato planned his Republic ? As 
in Sir Thomas Moore's Utopia (reading ant for man),  
every ant has a right to everything ; and they do know that, 
i f  care i s  tak': n  to keep the public s tores full, no private ant 
can want anytbin g ; for among them there is no unequal 
d istribution,  so that no ant is poor or in any ne cess i t y ; and 
though no ant has any thing, yet they are all rich. 

We have seen how all the comm()n attrib utes of mankind 
are mimicked by these six legged ri vals of o urs, to a d eg r � e  
unapproached by a n y  other class of animals. B u t  man, w e  
are told , has a faculty higher than thri ft, higher t h a n  fellow 
feeling, higher even than reason. It  is the faculty of re
veren ce, the basis of religion, whether manifested in the 
fetichism o f  the Fantee or  the faith of the Cb ris tian . This 
the theologians are wont t o  declare is shartld by no other 
terrestrial creat ure. B ut here comes the French observer 
M. Lespes, with a story which disturbs our sole remain ing 
ground for p ride of peculiarity, raising the suspicion that 
ants too may have a r"ligion ! 

In the nests of certail1 ants, an d nowhere else, there is 
found a species of blind beetles which appe u t o  be entirely 
depend ent on their voluntary guardians for food and shelter, 
yet make no material return for the kindly servi ces they en' 
j oy. To complicate the matter, some of the communities 
of this s pecies of ants are found to be destitute of beetles, 
which they greed ily devour the moment the beetles are ex· 
posed to them. On the contrary when the beetles are placed 

A kind of lead glazin 'l' is  used upon common pottery, the 
employment of which o ften causes cases of lead poisoning 
among the workmen. M. Constantin, of Brest, France, has 
recen tly devised a B ubathute which is said to be much s u o  
perior a n d  t o  possess the harduess a n d  inalterability of 
glass. He uses silicate o f  soda, pulverized quartz,  chalk, 
and a amall p roportion of borax. This glazing may be col. 
ored green by cop per and bl O wn or violet by m!lnganese. It 
i s  already coming into use in many of the largest French 
potteries. 

WATERPROOFING LINEN. 

Professor K 'lhr gi ves the following directions for this pur· 
p ose : Pass the linen first through a bath of one part of suI. 
phate of al u mina in ten p u ts of water, then through a s oap 
bath, of which the soap is prepared by boiling one part of 
l ight colored rosin and one of crystall ized carbonate of soda 
with ien parts of water until tha rosin is dissol ved . The 
rosin soap thus formed is to be sepauttd by the add ition of 
one third of  common salt.  In the soap bll.th the rosin soap 
is dissolve d, together with one part of soda soap, by boiling 
it in  30 part� of water. From t his hath pass the articles fix· 
ally through water, then dry, and cal ender. Mad e·up arti·  
cles may be b �ushed with the solutions in s u ccession and be 
rinsed in the rain. Wooden vessels may be employed. 

A COMPOUND ENGINE lWCI>: DRILL. 

M. Jules G arnier, according to the Revue Industrielle, has 
lately devised a modification of the com pound engin& which 
he e mploys with great success in conne ction with rock drills. 
In M. Garnier's engine, the t wo cylinders are placed end to 
ell d 3nd the two pistons are attached to the same rod. T wo 
slide valves are so arran ged that one serves to admit live 
steam to the small cylinder, while the other di�tributes the 
steam directly from the latter to the large cylinder. By this 
means the steam does not become condensed in passages or 
resprvolrs bet ween the two cylinders, and hence power is 
e conomiz e d. 

The inve ntor ad apts this arrangement to drills which ope
rate by compressed air. Ordinaril y air at full force is used 
to drive the drill into the rock, and a second supply is need
ed to lilt the tool back, the latter operation, of course, not 
re q u iring so much power as the down �troke. M. Garnier 
uses the air directly from the compressor to give his powe r 
ful stroke, and then exhausts it into a larger cylinder and 
uses it  over again to lift the drill back. The single pis ton 
rod is retained wo rking through the partition bf't ween the 
two cylind ers. F llrther details of the machine, which will 
convey an accurate idea of its construction, will be looked 
for with interest. 

© 1874 SCIENTIFIC AMERICAN, INC.



1 1 4 
THE TRANSIT OF VENUS. 

On the 9th of December, 1874, the planet Venus will pass 
between the earth and the sun, and will appear as a round 
bl ack spot traveling across the sun's face. This phenome
non is  what is meant by the transit of Venus, and it is 
expected that by its careful observation data will be obtained 
by which, generally speaking, we shall be able to measure 
the distances of the heavenly bodies, their weight, and their 
dimensions. 

A s  matters now stand, our knowledge of the cplestial 
world in the above respect is not exact, although a scale of 

Fig. 1 .  
measurement has been approximate
ly constru cted. The last observed 
transit of Venus, which took place 
in 1 769, gave us data on which our 
ideas of celestial distances are now 
based. But errors have been dis
covered in the observations, owing, 
perhaps, to the primitive instru
ments used. For example, the sun's 
distance, then estimated at about 
92, 000,000 miles, is now believed 
to be at least 500,000 miles too great. 
Naturally, the finding of such seri
ous errors has caused great anxiety 
in the scientific world to make the 
coming observations perfectly accu
rate, and hence the transit will be 
watched with the greatest care by 
some two hundred observer�, sta
tioned in seventy different places 
where it will be visible : that is, in 
Northe�n India, Australia, New Zea
land, Mauritius, Japan, etc. , but not 
in the United States. 

Now by means of the transit of 
Yen us, it is expected that we shall 
be able accurately to measure the 
distance between the sun and our 
earth ; and with this gage once es
tablished, it will be a very easy mat
ter to apply it to the spaces between 
the orbits of all the other bodies of 
the solar system. 

The most direct and valuable 
practical result of the d etermination 
of the sun's distance is  that which 
enables us to tell the exact attraction 
of the sun for the moon,_ and hence 
to predict the motions of our satel
lite. Our lunar tables, by the aid 

of which we cau determine longi t ude, will then be rendered, 
instead of approximately, absolutely correct. The result 
will be that the moon will become not only our nocturnal 
luminary, but a reliable clock, from which the astronomer or 
navigator can read the time with certain accuracy. 

When Venus crosses the sun's face, the observers on op
posite sides of the earth will see the planet on different points 
of the sun's disk. This will be clear from Fig. 1 ,  where S 
is the sun, E the earth. If three observers, stationed at a, b, 
Rnd C on the earth, note the transit at the same time, to the 
first the planet will appear to be at j, to the second at c, and 
to the third at d. In our second figure are shown the p osi-

Fig. 2 .  

tions o f  the planet a s  regards the sun's disk in the transit 0 
1 874, and also in the transit to happen in 1882. At northerly 
stations, Venus will seem to pass along the line c c' ; at 
southerly posts along a a', and at central points along b b'. 
The arrow shows the d i rection of the motion. Now, if  we 
can measure the s olar parallax-that is, the distance between 
lines a a' and c c'-we shall know the angle subtended by 
any known distance on the earth's surface at the distance of 
the sun, and hencs be given the necessary means for the 
trigonometrical �olution of the triangles, and the determina
tion of the sun's di�t.an(ltj . 

separated , to note the exact time when the plflnet enters and 
leaves the sun's disk. The difference in the hour and min
ute recorded will show what effect the separation of the ob
servers has on t he apparent position of the planet. This is 
the principle of Delisle's plan. Besides this, the sun will be 
photographed, and the positione of the black spot as seen from 
different places can be afterwards compared. A new instru
ment, called tke heliometer, will also be used to measure 
directly the distance of the black spot from the edge of the 
bright circle of the sun. 

lt is generally admitted that the United Stat es has shoul
dered the most difficult share of the work, not only in appro 
priating the largest sum, but in accepting the most difficult 
stations. Of the latter our astronomers take eight-three in 
the northern hemisphere and five in the southern. The former 
are at Wladewostock, Yokohama, and in Northern China, 
the latter at New Z ealand, Tasmania, and Chatham Island 
on the east, and Macdonald Island and the Crozets on the 
wellt. Our expeditions rely chiefly on Halley's and the pho
tographic methods, but Delisle's and the direct plans will 
also doubtless be a � ailed of. The whole transit will be vis
ible at all the stations. We have already noted the d epar
t ure of the S watara, and of  the various parties to their dis
tant posts. 

A ll the English expeditions, excepting one, which goes to 
Alexandria, in Northern India, in October, are already en 
route. They are stationed at Oahu and at Rodenck's and 
Falkland Islands. 

The Germans send four parties to Falkland, McDonnell'�,  
and Kerguelen Islands, in the southern hemisphere. France 
sends fi ve expeditions-two to Northern C hina, one to Japan , 
one to Campbell Island, and one to St. Paul's Island. Bu ssia 
has twenty-five stations in Siberia. Besides these national 
preparations, a number of private observations will be taken 
by parties under Lord Lindsay at Mauritius, and at the ob · 
servatories of Madras, Capetown . etc. 

• ••• • 

Heat and Its Relation to C onstruction. 

The present extensive use of iron in building operations 
necessitates the careful consideration by architects o f  the 
molecular changes which that metal undergoes, owing to 
changes of temperature, and the consequent Ilffect of the 
same upon the structure_ It is well known that a powerful 
conflagration, occurring in an iron edifice, warps and twists 
the walls and facings to such an extent as to necessitate 
their prompt destruction ; while a like casualty, taking place 
even in a brick building in which iron beams and girders 
are employed, is often apt to expand the metal so greatly 
that walls are d ragged out of place and thrown down. 
Cases have also occurred in which, owing to careless con
struction ,  summer heat and winter fros t s  have caused 
serious deterioration in iron fronts and have necessitated al· 
terations and the application of  strengthening devices, in
volving considerable trouble and expenditure. 

The !Juilding New8 of recent date contains a cWEfully pre 
pared article on heat and its relation to construction, which 
embodies several uS'lful hints and suggestions. 

It is somewhat surprising, says our contemporary, that 
&lchitects and engintlers so frequently neglect this expansi
bility of metal in girders, ribs, columns, etc. , and provide 
no means for their free movement. Sometimes, i t  is true, 
the bearings of long girders in bridges are made of sufficient 
depth to allow for this increase of length ; but even in these 
cases the mere weight of iron and superincumbent loads 
upon the points of support render the intended result nuga-
tory, the WQight of the iron girder alone often creating so 
much friction on the bearing surfaces as to overcome the 
rigidity of the supporting piers or walls, or the cohesion of 
mortar :\t certain points. This immovability of the ends of 
iron girders and joists is often increased by their being 
clenched or fixed by the weight of wall above, which often 
improperly is allowed to bear upon the top flanges. 

To obviate this, some engineers have contrived movable 
bearings, more or less effective. One simple method we 
would suggest. Let each template be of cast iron of suffi
cient substance and bearing surface, and let it be placed upon 
an under template of stone or metal, the surfaces being 
either left smooth simply or brought into contact by a fric · 
lion roller, of small diameter and of the length of the bear
ing surface. By this means free dilatation c )uld take place, 
provided, of course, the ends of girders are left a free space 
of  sufficient distance. No weight should be allowed to rest 
upon the ends of these beams, but in all cases tl' e bearings 
sho uld be free all round, and may be made as cast iron 
socket!!, built into the wal l .  or standing out independently. 

The linear expansion a bar of iron undergoes when heated 
from the freezing to the boiling point, or from 32° to 2 1 20 

Fah. , is about one 812th of i ;s length ; at higher tempera
tures, the elongation becomes more rapid. Thus the pro
gressive dilatation of wrought iron,  as determined by 
DaflieU's pyrometer, allowing one million parts at 62°, is as 
as follows : 

At 212°.  At GG2·. 
1,000,984 1 , 004,483 

Cast iron is rather less, 

At fusing point. 
1 , 0 1 8,378 

It may be mentioned here, that the expansions of volume 
and surface are calculated by taking the linear expansion as 
the unit, following a geomstrical la iV ;  thus the superficial 
expansion is twice the linear, and the cubic expansion three 
times the linear. 

To find this distance, variou1! waYI! will be used_  Observers 
stationed in both northern and southern hemispheres will 
measure the lines a a' and c c'. This gives the length of 
t wo chords of a circle, from which it will not be difficult to 
find the distance between them. This is called Halley's 
method. Then another way is for two observers, widely 

These figures show how sensible a change takes place 
when iron undergoes an ordinary variation of tempera'ure ; 
and it may be said that in all or<1 inary cases  of building this 
change is quite sufficient to cause serious disruptions of 
p a.rts. Thus a bar or beam of even 10 feet long and subject 
to an ordinary cbAnge of tempernture, say from 32° to 180°, 
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will elongate more than t o f  a n  inch-a sufficient modicum 
to cause fracture in stonework, to snap the thread of a screw, 
or to endanger a bridge fioor or roof truss. When we think 
of lengths ten and even a hundred times this dimension, the 
danger of  uncompensated expansion or contraction is in
creased a thousand fold. In ordinary cases, the margin of 
safety is really dependent upon the amount of flexibility or 
elasticity of the parts of a building connected with iron, or 
to imperfection of j oints ; yet we should not rest satisfied 
with such presumptive security. 

It would appear that the most promising mode of using 
iron is in combining it with concrete, brickwork, and other 
materials ; but it appears to us such a combination would be 
still more advantageous if the iron were com pletely imbedded 
or encased in such materials. 

It appears that there are some SUbstances particularly bad 
conductors of heat ; such are brick earth, co mposed of do va
riety of bodies. and porous : porcelain,asbestos, pumicestone, 
charcoal, sand, etc.  These substances are, in fact, such bad 
conductors that a red hot iron ball may be held some time in 
the hand if it be first coated with one of them. Such ma
terials offer themselves as coverings for iron girders,columns, 
etc. , and we do not see why compound materials of a porous 
kind, as animal charcoal and plaster, should not be applied 
to such iron work in situ by first filleting the girder or 
column, or surrounding it with a perforated plating of thin 
earthenware or metal on which to lay the coating, which 
could be run as molded work or finished ornamentally. A 
lining or casing of such materials, molded to the form of the 
iron to be pro tected, could also easily be prepared in cast 
blocks, rebated or grooved together, the external facing 
bein!l" molded to any section . 

Animal charcoal should be one of the ingredients in the 
compound used, as it is one of the worst known conductors. 
Fire clay lumps could be well treated in this manner,or plas
tering-which materials have been suggested lately by recent 
Engl i sh experiments which proved that iron protected with 
fire clay can withstand a fierce heat and yet remain uninj ured 
in its elasticity, while the brick arching and concrete back
ing can resist any amount of heat likely to occur. We think, 
if an air space were left between such casing and the iron, 
it would provide a still more effectual barrier, though a few 
perforations would be required in the casing to allow the 
heated and expanded air to escape. If, also, brick earth 
mixed with charcoal were used, a still more effectual non
cond ucting casing woul� be obtained, and the iron would be 
comparatively presened at a moderate temperature. By 
thus encasing a good conductor of heat in a bad one. the 
evils of expansion and contraction are avoided, or considera
bly le�8ened, and we are thus left the advantage of using in 
our construction a material which may aptly be called a 
" good servant but a bad master. " 

-------------.� .•. �.------------

A FOUR-ANTLERED DEER'S HEAD, 

The American Sportsm an publishes a description of a re
markable specimen of th e deer (cervlls Virginianu.s), the 
head of which carries four antlers, three on one side and 
one on the other. The editor of our contemporary gave the 
head a cri tical examination, and found that the antlers are 
located in thei r  natural positions, having a total number of 
twenty-one tines-eight on one side and thirteen on the 
other. To the casual observer, no deformity at the base of 
either is perceptible, although a minute examination and 
strict measurement would reveal a Elight vari ation in diame
ter at the extreme base. If there is any enlargement, how
ever, it is indicated , if not visibly shown, above the burr. 

The enlargement, if  any exists, is so slight as only to be 
detected by the most skilled eye. At this point of the pedi
cel there appear to branch out three distinct antlers with 
tines. One very remarkable feature, as will be noticed in 
the engraving, is the fact that on either side of the head 
there proj ects from the b urr a small tine, the one on the left 
resembli>ng in siz ; and shape a large tooth. On the right 
side can be seen, between the burr and the brow antler 
proper, an additional tine. 

The engraving very faithfully represents a significant fact 
in connectbn with these horns, namely : the extreme points 
of the brow antlers curve naturally toward each other, while 
in other species they are quite Erect. 

-------------.� ..• � . •• -------------

To AVOID explosio n s  with hydrogen generators, adapt a 
safety j et m ade of disks of wire gauze placed in the delivery 
tube between plugs of cotton wool. 
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MODERN GERMAN ARTILLERY. ! sulficient to fight a 10 inch gun, and for a long time can fire 

Our engraving represents a 10 inch 22 tun cast steel gun, once every 1t minutes, or about 40 rounds per hour. 
manufactured by Krupp, the celebrated founder of Essen, • '.0-• •• _____ _ 

Prussia, and now in use in the German artillery service for NEW GEOLOGICAL DISCOVERY. 

coast defence. The arm is made of two layers of rings or During the recent voyage of the Challenger, a discovery 
hoops over the barrel, and fires a shell of 423 pounds, with a has been made, the significance of which must strike every 
charge of 66 pounds of powder, at 1,200 yards, through an one who gives the matter even a passing thought ; but to 
8 inch armor plate. The illustration sho ws the gun mounted those who possees a kno wledge of chemistry or geology this 
in a sea fort, and resting on a thick bed of concrete so as to discovery is of peculiar interest. 
fire over an earth breastwork 40 feet thick, the muzzle of the In sailing from Teneriffe, off the west COllet of Afriea, to 
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the dept'll and the character of the dredgings. When worked 
on the 1 ,500 fathom ridge, the dredge brought up globiger
inn ooze, multitudes of minute shells, and fragments of 
coral, the whole, with the exception of a few silicious 
spong-es, being composed mainly of carbonate of lime. As 
the depth increased, the proportion of these shells regularly 
diminished, until in the deep water they had altogether dis
appeared, and the dredgings then consisted of a fine, red 
mud which did not effervesce with acid. This red colored 
deposit of the silicates of peroxide of iron and alumina was 
met with everywhere all over this VA-st submarine plain ; 
everywhere it had the same unmistakable appearance ; it 
eould not, therefore, be the fine sediment brought down by 
rivers and carried out to sea, slowly settling in deep water, 
for then it must have differed in different localities ; the ab · 
sence of currents, too, as well as the great extent of the de
posit, precluded this view of the origin. Another remarka
ble feature of this area was the absence of those pelagic 
shells which are littered in s uch numbers over all other parts 
of the bed of the Atlantic. 

How, then, was this gradual disappearance of shell to be 
accounted for '! Why was i t  that on this red mud area the 
shells of those animals that frequent surface waters were not 
found, since, when these creatures die, their shells must in
evitably fall to the bottom 'I Whence came this enormous 
accumulation of impalpable clay ? 

Air dissolved by water is richer in oxygen and carbonic 
acid than the air of the atmosphere. The ratio of the car · 
bonic acid to the total amount ot dissolved gases  is greater 
in water taken from a depth than in surface water. 

If, to the depth of 3,000 fathoms, the amount of carbonic 
acid keeps on increasing, relatively to the other dissolved 
gases, in a ratio at all comparable with that indicated by 
the foregOIng analyses, it is easy to see that the water at 
this depth, under such enormous pressure, must be capable 
of dissolving a large quantity of those solid substances which, 
like carbonate of lime, are soluble in water containing car
bonic acid. It is clear, too, on account of both the pressure 
and the amount of carbonic acid being le ss, that water near 
the surface must possess a much feebler solvent power than 
water at a great depth. This being the case, we 8hould ex
pect to find more lime· secreting organisms in the shallower 
than in the deeper parts of the ocean ; now, as has been 
seen, this is exactly what was found by the explorers in 
the Challenger. 

Under these circumstances, Professor Thomson concludes 
that this vast deposit of fine red clay is neither more nor 
less than the insoluble portion of myriads of shells, the resi
due, in fact, of a chalk formation now dissolved. 

It  appears then that, j ust as the higher regions of the Alps 
or the Andes are buried beneath 0. pall of eternal snow, so 
the higher regions of the sea bed are covered by a layer of 
gray ish white ooze, prolific in organisms whose vacated shells 
will one day form chalk ; o.nd just as at the edge of the snow 
sheet the glacier melts a way into 0. liquid, oceo.n·seeking 
stream, so, where the chalky covering of the sea bottom de
s cends into submarine valleys, it descends into ocean, leaving 
behind it the red mud , like 0. terminal or bottom moro.ine. 

Suppose, now, that a geologist should come across an an·  
cient ocean bed, undisturbed by volcanic eruptions and unde
faced by denudation : he would expect to find, on the higher 
levels, chalk or limestone of some sort, and, as he descended 
into the lower plains, that the rocks would gradually lose 
their calcareous character, passing from chalk to argillaceous 
limestone, from that to 0. calciferous slate, and finally into 
slate containing no lime whatever. 

There is every reaSOR to believe that the fine red cla y 
accumulation is but incipient slate rock. 

If, then, the great bulk of these rocks be removed from the 
category of mechanically formed, into that of chemically 
formed, or of organic. rocks, it will appear that geologists 
have been in the habit of underestimating the importance of 
organic processes as geological agents. We will no longer 
be able to affirm wi th confidence, of 0. single grain of the 
commonest materials found on the earth's surface, that it 
has not at one time or other been associated with the mani
festation of tholie mysterious forces which we call living. 
Our globe therefore resolves itself into a great charnel house 
or mausoleum. Mo.n has been called a plagiarism from oxen 
and sheep ; but his house, whether it be  of mud or of mar
ble, is equally a plagiarism from the deserted dwellings of 
the invertebrata. 

The tendency of modern geology has been to break down 
the well marked divisions into which the older geologists 
were wont to parcel out past time. The old notion, which 
in some measure stil l clings to the terms Dlivonian, carboni
ferous, cretaceous, etc. , was that of a distinct period in the 
history of the earth. Each of these epochs was conceived 
to have begun and closed before the succeeding era began. 
In this way the world wo.s believed to have passed through 
so many stages, in each of which only rocks belonging to 
that partiv.ular formation were deposited anywhere on the 
earth's surfacA. Thus, all the rocks of the gneiss were thought 
to have been formed before the lowest of the Cambrian began 
to be laid down ; similarly with the succeeding silurian and 

riece being 7 feet above the platform. A tra'mway, not 
shown in the engraving, runs behind the guns u pon the 
terreplain, upon which trucks loaded with projectiles, after 
being hoisted up from the casemo.te below the gun platforms 
by means of a hydraulic lift, carry the required ammunition 
to the battery. The trucks are so high that the proj ectiles 
can be rolled from them direct upon the platform, where t wo 
davits with tackles receive them and lift them up to the 
breech. In the engraving a shell is shown just entering. 
The arrangemell.ts lI.nl .said to be so perfeet that six men are 

DevoniSin systems. Now, however, these terms are used 
St. Thomas, one of the outlying West Indian islands, the without reference to time, and we think of systems, widely 
soundings indicated that the bottom of the Atlantic roee into separated according to the old method,  being formed simul
a ridge about 300 miles west of  Teneriffe, and that from neously. The chalk age was formerly supposed to have 
that, where the depth was 1 ,500 fathoms, it  sloped gently come to an end at a period long prior to man's appearance on 
down until, at 750 miles west of Teneriffe, it had sunk to a the earth , but the researches of Carpenter. Thomson, Hux
depth of 2 ,950 fathoms. From this point to within 300 ley, and others have established the "continuity of the chalk," 
miles of Sombrero, the depth was pretty constant, and for and shown that a fauna, very similar to, if  not identical 
1 ,800 miles the explorers seem to ho.ve been sailing over what with, that of the chalk, inho.bitll the Atlantic at the present 
geologists term a plain of marine denudation. day. The discovery of this red clay seems to point to the 

A. remarkable rel&tionship was found to 8ubsist between . continuity of tho�e ages when slate rocks were supposed to 
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have attained a maximum, that is,of the Cambrian and silu- tools. Each seems to regard the color evolved during the 

ian form'l.t ions. process of tempering tools as important. Still while Mr. 

Chalk d eposits and coral reefs are, by a process of met a- Hose Epe�ks of positive color�, Mr. Hawkins treats of condi
morphoBis, converted into crystal l ine limestone , and by the tiona. Mr. Hose treats th in;;',1 as they are and as they appear 
action of sea water even in to d olom ite . Granite and other to every obsHver, and advises the easie st means to the end. 
so called primitive rocks have been sho wn to be in many Mr. Hawkins writes of films of oxide and conditions neces

cases only metamorphosed sed imentary strata, so th at we are sary to produ ce them, as if they were negative or absent. 

unable to slty in what particular li ne the rec urri ng cycles of M r. Rose , on the contrary,mentions them as ever present and 

geological operat ions began ; nor, on this account, can we attendant upon the operati ve for him to avail himself of. 

assert, exce pt in the case of fpecies which have become ex- Many tool d ressers tbere are who regard the hues evolved 
tinct, that the fauna of any preceding differed from that of in the process of drawing the temper as th e �teel m aker or 
the present age. iron m aker does those evolved or emitted by the spectro-

When this red clay comes to b9 slate, the only traces of scope, while watching to shut off the blast at the proper in 

life it can exhibit will be derived from silica-secreting orga - stant of time ; and it seems that the hues evolved in tem
nisms of a low type, like those doubtful appearances in older peri n g  tools is  so rtlgarded by Mr. Rose. The hues will ap ' 

slate rocks which have been described as fossils. It is there - pear sooner in a thin piece of metal having the same tem 
fore altogether unwarrantable to regard this low type as tb6 perature as th at o f  a thick one ; but these differ in hard ness 
sole,  or even prevail I ng , form of l ife during the time when or tenacity i f  immersed at the same instant of time. A thin 
these rocks were formed ; nevertheless, there have not been p iece of meta l wil l harden more thoroughly than a thick one 
wanting supporters of  this view. and will differ in d egrees of h ardness. I hope that you may 

For a ught , then , that geology can say , while the oldest deem my cr ticism worthy of & place in your paper. 

rocks of Britain were being laid down in 3, 000 fathoms of Trenton, K. Y. JUAN PATTISON, C. E. 
water, far away silurian man ma:y have been cultivating • ' . .... .. -------

vines on the fertile slop es that flankl'd the volcanoes of the Steam Can. 

period. -A. S. TVil8on. To tlle Edttor of tlle &ientific Americar� : 

HardenIng and Temp!'rlng Tool". 

To the Editor of tie Scientific American : 

It has been with no inconsiderable degree of interest that 
I have read Mr. JosLua Rose's several papers, publish ed i n  
your recent issues , treating on machinists' tools a n d  their 
treatment in forging and tem pering for specific purposes. 
He prefaces his remarks on tool har d en ing, in his foU/th 
p aper (in your issue of July 1 1), with the remark : " '1'he 
degree to which a tool may be hard ened is dependent in a 
great measure on its shape ;" and he states what particular 
shapes or forms of tool req uire special treatment, in forgIng 
and tem pering, to render them o f  maximum utility . W ith 
very great clearness, he sets forth the practice of loweri ng 
the d?grees of hard ness by watching the hue assumed by the 
p olish fd surface of the tool that. had been immersed in water 
at a " moderate red " after it had been reheated , or allowing 
that part o f  the tool that had not been immersed to impart 
its heat to the part that had been immersed to " draw the 
temper," or obtain the required d egree of hard ness or ten acity : 
wbile in other spe cific C.1ses, he states that tools req uire 
to be " as hard as fire and water can make them." His 
several papers have evinced considerable practical know
ledge, and he evidently writes his experience with great 
perspicacity. 

I would not now have obtru ded upou you had I not no
ticed, in your issue antedated August 1 ,  a communication 
from Mr. John T. HaWKins, in whi ch h� makes an extract 
from one of a series of lectures he had del ivered to the en 
gineer class at the Annanolis Naval A cademy, in 1 8G8. " I t 
is safe, " he had s tated i n  this lect ure, " to say th at a cutt.ing 
tool cannot be too h ard for  any purpose whatever, s o  long as  
the edge will not crumble or break up. " Mr. Rose, in hi�  
paper, say s :  " It is undoubtedly advantageous to make the 
tool as  hard as it can be made, so long as it will bear the 
strain o f  the cut , "  and enumerates the several steels ( with 
the m akers' names) capable of such treatment . Mr. Rose, 
treating his �ubj ect i n  quite a m asterly manner, states that 
tools for pal·ticul ar kinds o f  work require to be " ag hard as 
fire and water can make them," while the temper of o thers, 
for other special service, should be " lowered in temper " 
(hardness) " to a ligh t straw colcr, which leaves tbem 
stronger than they would b e  if hardened right out," that is, 
chang ing the condition o t  the tool by �udden immersion and 
allo wing the tool to remain in tb e fluid until cold or of a 
temperature equal to that of the fi aid , for he also states (and 
correctly) that the " chill should be tak en off the water. " Mr. 
Rose is evidently giving the res ult of his experience , for the 
ben efit of those who have not had the varied experience he 
evinces in his papers on tools and their treatment under the 
elements of fire and water. His lan guage is plain ; he makes 
the obj ect of his investigation speak, as it were, in its own 
language. 

S teel or iron , immersed in water at a " moderate red " or 
white heat, hardens. In this Mr. Rose and Mr. Hawkins are 
agreed ; but Mr. Hawri.ins states that Mr. Rose makes hid 
" greatest  oversight ' .' in the final operati on of drawing the 
temp'.!r, and adds that to " give simply a certain color to a 
tool is the least of what is required to be known or ob
served." By wbatever chemical action or cause the various 
hues appear, that guide the op erat.ive in tempering tools, it  
i s  doubtless a natural law or �equence, and , as such ,  is sub · 
ject to conditions. The different hues will appear, fa ster or 
slowH, which alike are subj ert to conditions of degreeA of 
temperature at which they commen ce to evolve, rapid ly at 
high,  and gradually at low, tem peratures, to produce what 
Mr. Hawkins calls " films of oxide. " 

I hlLve failed to see where Mr. Rose has made his greatest 
oversight. Mr. Rose states : " While he who has been accus

t omt'd to the use of tools properly forged and h ard en ed 
right out, upon entering a no \her shop where tb e tools are 
overheated in forging and underhardened to compensate for 
it, findiv g he cannot,"  etc. Mr. Hawkins says : ,. If a tool 
be dipped at the lowest temperature at which it wil l hard en 
at all, it will be harder when ready for use than i f d ipped at 
any higher temperature, if nquired to be dl awn at all. " 

Here the gentlemen in question evidently mean the same 
thing, namely, thl1t lo w temperatures are best for tempering 

S ome months ago I refe rred to a Fhort line of three feet 
gage rail way which was then being put in operation between 
W orcester and Shrewsbury ; and since that time I have 
wakh6d with much interest tbe working of the steam cars 
which have been runni ng on the l ine. On a ccount of the heavy 
grades , one hund red and 8ixty feet to the mile, it has been 
a pret ty severe trial for these machines, and they have stood 
th e test remarkably well ; but I think that a slight modifi
cation in  their construction wo uld render them far more 
durable and eftici'Jnt. It was d emonstrated practically and 
in a most thorough manner, seventy years ago, that the 
steam engine was ap plicable to the hardest kind of  locomo 
tive work. Where Oliver E vans propelled his mud sco w, 
weighing sixteen or ei ghteen tuns,  Over the sand, from his 
shop� al ong the bank of the Schuylkill , a distance of some 
two miles, by the power of its own eng ine-which was 
about five borse-it was sufficient proof that the thing was 
q uite feRsibl ... 

During these seventy years since tha t  exploit of Evans, 
the t h i ng has been verified in every possible way ; locomo
tives have bel'n cons tructed in every con ceivable form : with 

boiIer� verti cal , horiz ::.ntal , and both combined ; with one, 
two, three, and four cyl indel s ;  with cylinders vertical, hori
zontal , and s lanting , with cylinders placed insid e as well as 
outside of the boiler, with cylind ers of u nequal size, with 

crank s bet ween and outsio e  of the d [iver�, etc. And the re
sult of all this lon g and costly experience is our p resent 
locomotivp, an ideal at once of sim plici t.y , sy m metry , beauty, 
and effi cien cy ; and it certainly seems that a model which is 
the outgrowth o f  such au ord eal, and which has proved so 
so eminently satisfactory and efficient for the wbole o f  the im
mense railroad work of the world , ought to be more of a 
guide for tho�e who are engaged in making steam cars and 
traction en ginE'S for whateve r purpo e of locomotion. 

The g reat effi �iency of o llr prese nt locomotive is doubtless 
cbie fly due to its boiler. It seems to be the only p l an which 

pOBSes?eS so perfe ctly all of the q ualit ie3 needed for locomo
tive work. It is  simple , compact, accessible for repairs, has 
vast ge nerating p !>wer ; all  of its parts exposed to intense 
heat are deeply covered with water, and , of course, it m ay 
btl constructe d of any d e sired stre ngth. Its center of gravity 
is low, and this part is au important item in the construction 
of all loco motive en gines. 

I believe that if  makers o f  steam cars or traction enginl'B 
of any kind would a dopt pteci�ely this type of boiler for the 
foundation o f  their m r.chi nes, and then make and correct 
their running gear in as thorough and symmetri cal a man
ner as is the practi ce of our best locomoti �e bui lders , we 

sh o uld see far better results in thi� line of en gine ering. The 
common upright boiler, tboug"h Rn excel l ent boi:er for cer 
tain uses, is unsuitable for first cla�s locomotives. If made 

short, the t ops o f  the tubes are too much affected by the in

ten se heat r, quired to ma i ntain th e 120 or 150 lbs. to the 
square incb ,which is necessary to d o  the work ; i f  made long, 
the center o f  gravity is  too h igh ; if made with an annular 
steam cb amber above the top of the tubE'S of sutli cient ca 

pacity, this also brings the center of gravity too h'gh, and 

also ren d ers the top of the tubes unhandy for repairs . In  
eith er case the boiler l a cks generat ing power. 

I have much con fidf nce , as a m atter of e conomy , in the 
idea of making the cylinders of  locom oti ves of unequal ca 

pa city, say in the prop ortion of three or four to one, the 
small cylinder exhausting into the large one through a su
perheater , but so arranged that d irect steam may be used in 
both cylind prs whEnever an exigency requin;s.  Our p resen t 
locomotives might be easily arrlinged in this way without 
affEcting their sty Ie at al l. In passen ger and ex press work 
espeda lly, considerable economy would doubtless result 

from this change. F. G. WOODWAUD. 
. . . . .. 

The Zodiacal LIght. 

To the Editor of the Scientific American : 

The erroneous assertions made by one of your correspclD
dents (page 3 7 1  of the number for June 1 3), in regard to 
the z 3di acal light, ought not to rem lin uncorracted. He 
says : " T he zo:ii ll.cal light is not on t wo sides of tbe sun , 
nlEher is it al l around tbe sun ; but ,  on the contrary, it is  
ever on one side of the sun only, his  hinder side, if  you will, " 
etc. This error proceeds from tbe fact that he j udges only 
from its appearance in our latitude, where we see this phe-
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nomenon distinctly only in April and May after sundown, 
and in October and November before s unrise. If tbis were 
the case over the whole earth, his assertion might have some 
foundation ; but as in the soutbern hemisphere it is not v isi
ble at the p eriods stated, uut only distinct ly seen in April 
and May before sunrise, and in October and November after 
sunset (exactly at the very times that it is invisible in our 
northern hemisphere), the assertion that it is only at one side 
of the sun falls to the ground. 

Between the tropics this phenomenon shows itself the 
whole year round, every morning and evening, with great 
splendor. Humbold t states, in his " Cosmos, " that in the 
highlands of South America he watched it morning and even
ing, and observed that it somtltimes varied in brilliancy , and 
o ften equaled in luminosity the brightest apots of the Milky 
Way ;  sometimes it was weaker, but it was always there, 
whether the observer was on land, or en the mountain tops ,  
or a t  sea, on shipboard. 

Somtl account of  the latest observations between the tro
pics were furnished by Cb aplain Jones, of the United S lates 
Navy, who observed it in the years 1856-57 from the -;levated 
equatorial region in which tbe city of Quito is situated. His 
observations verified the fact that the light is entirely con
fined to tbe region of the z odiac ; that it was very strong in 
the central band and broadly diffused at the sides, where it 
it grlld ually faded away ; however, a boundary line between 
the stronger and weaker portions was quite di8tinct. 

He n o t  only saw the light every night, but at midnight 
at both Bides of the h orizon, in the east and in th e west at 
the same time ; and during favorably clear nights, it extended 
as a broad, luminous arch over the zenith, entirely from one 
horizon to the other, having a pale white luster, and a 
breadth of about 30° . 

In high northern and southern latitudes it is never vi8ible 
as the eclip tic is  too much inclined to the hori zon : in the

' 

temperate zone, it is only vis ible in those periods of the 
year in which the z!>diac is as nearly perpend icular to the hori
zon as po. s ible. In the northern hemisphere, this is the 
caee in April and May, at evening, and in October and No
vember, at morning ; and in the southern hemispbere, tbe 
cases are reversed. At other seasons, our atmo�pbere ob
structs the diffused light from reaching our eyes, as it is too 
far from the zenith, and this is the sole reason that we do 
not see it always , as is the case between the tropics . In De
cember, however, it may be faintly observed , both morning 
and evening, even in the latitude of New Jersey. 

The dis covery of Professor Wright that it i s  caused by the 
reflection of solar light from solid meteoric material , com
bined with the above observations, proves that this zone of 
meteors extend s beyond the earth's orbit, and tbat tbe  earth 
moves among them. It is certain that they revolve around 
the sun,  s o  as to counterbalance solar gravitation , and it is 
highly p robable that, in regard to their orbits and velocity , 
they are subj ect to Kepler's la ws.  In the course of ages, 
their mut ual gravitation causes some of them to combine, 
and so their number must diminisb ; while also, from time to 
time,the earth, Mars , Venus, and Mercury appro priate others 
of them. In regard to our earth, at least, we know that the 
fall of meteorites is not a very uncommon occurrence. It i s  
probable that our whole planetary system has been made up 
in tbis way, and that the different belts of meteors, the zodi
acal light, the asteroids,  etc , constitute what there is now 
left of the m aterial from which sun and planets were primi. 
th-ely formed by ths action of universal grav itati l)n. 

New York city. P. H. VANDER WEYDE. 

The Unslne .. " Outlook. 

In a time of d routh , it is safe to predict rain , because we 
know that in  the economy of Nature there i s  an inevitable 
law of reaction ; and in a period of business depression, we 
known that it cannot always last, because the elements 
exi�t which are certain to bring' about renewed activity . 
T bese elementa are lLanifest and visible all around us. The 
great staple products of grain and cotton, t o  say nothing of 
other crop s which promise an abund ant yield, will in a few 
weeks add untold miltions to the wea�th of tb e nation. 
There is  mid summer stagnatbn n ow, and d ullness prevails 
in all departments of trade and manu facture ; but is it ra
tional to suppose that the crops no w m aturing are to be 
gathered in to rot in warehouses, that exchan ges and con
sumption will cease, the reduced stocks of general merchan 

d i ze remain unreplen ished , and the accumulation of unem
ployed capital wait in vain for profitable investment, and 
nIl because a few railroad s have been buil t on specul ation,  
and have come to gri e f  f o r  the lack of capital and earnings 
to meet their obligations ? We admit there is a present 
want of confidence in railroad securities which ties up capi
tal and keeps it in a beyance ; but it is a significavt sign that, 
notwithstand ing the Wisconsin imbrogl io and the record of 
pmbarrassment and bankruptcy of the past eight months, 
choice securities are more in demand and command better 
prices than before the panic. The movement of the crops 
which must soon begin will give emploympnt to capital 

and als o  to the roads ; confidence will gradually be restored, 
the machinery of trade set in motion, and tna act ivity thus 
inaugurated will be legitimate and la�ting. The crippled 
road s will gradually get upon a better blLsis ; and with the 
natural devel opment and increase of traffi �, there is  no 
reason to doubt that existing lines will be im proved, and 
ne w ones constru cted wherever they are really requi red. If 
this is a rose col ored view of  the aitU'ltion, not j ustified by 
pres�nt appea rances and i nd i cati on � , then the history of 
previous revulsions in trade and business is n o  criterion by 
which to j udge, and any speculation in regard to the future 
is of no avail.-Nrlti<m al Car Builder 
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C oncrete all a Dulldlng MaterIal. 

In a paper lately read before the British Association of Gas 
Managers, by Mr. J. Douglas, of Portsea, upon the subj ect of 
making gas tanks of concrete, he presents the follo wint; i n ,  
formation : "At the London Exhibition o f  1851 i t  w a s  found 
that a beam of pure Portland cement 14 inches long and 4 
inches square, fixed at one end , bore 1 ,580 Ibs. at the other, 
which is about half the strengtb. of Riga fir. The reduction 
in strength by mixture with sand was the subj ect of experi
ment this year by Mr. Lamb, of Newcastle on Tyne, who 
found the following remarkable results . 

1 cement 1 cement 1 cement 
Pure . a.nd and and 

1 sand. 2 sand. 4 s.and. 
lbo . lbo. lb.. l b  •.  

7 days. . . . . . . . • . . . . .  880 550 375 77 
112 days . . . . . . . " . . .  , .1 ,065 85!l 580 224 
Incl ease per cent . . . . , 36 55 60 200 

The inference he draws from these figures is that, seeing 
that pure cement at 7 days is ten times the strength of mor
tar containing one cement and four sand, and at 1 12 days is 
only five times the strength, there is good reason to believe 
the process contiuues till there is very close approximation. 
In corroboration of this, Mr. Colson, of the Portsmouth 
Dockyard Extension Worb, who has tested within the last 
few years about 80,000 tuns of cement, has furnished me 
with the following figures respectin g  the relative strength of 
pure cement and one cement to two sand 

Pure 
cement.  

l b  • .  
6 months . . . . . . . . . . . . . . . . . . 1 ,200 

12 months . . . . . . . . . . . . . . . . . . 1 ,400 
8 years . . . . . . . . . . . . . . . . . . . . 1 ,600 

1 cement 
Increase and In crease . 
per cent. 2 sand . per cent.  

l bo.  
246 

16 ' 6 404 
33 ' 3  1 ,17 1  

64 ' 2  

377 ' 2  

These are extraordinary results, no doubt, but they are the 
average of many tests, and most of us will be able to ap pre
ciate the m when we remember with what d i fficulty a piece 
of brick and cement mortar in the above proportions can be 
broken ; frequently the brick gives way before the cement 
joint. I have at this moment a slab of concrete, 10 feet by 8 
feet 6 inches and 12 inches deep, in all 85 square feet, bear
ing 6 cwt. to the square foot without any appreciab!e strain. 
On the other hand, the resistance of Portland cement con
crete to compression is greater than that of any of our best 
building materials. At nine months old , the comparison 
stands thus, upon a block showing 40 inches of surface : 

Portland stone . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  " 47 tuns. 
Fire brick_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  ;iO 
York landing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 96 

Portland cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 

Exper;ments were made by Mr. B. P. Smith, the well 
kno wn engineer, for Mr. Hawkshaw, prior to determining 
the foundation of the Spithead forts ; so that, whether for 
resistance to crushing weight or to tensile strai n ,  Portland 
cement concrete is stronger than any other ordinary mate
rials. 

.. . . . . 
ChemlcalIand GalvanIc A.ctlon upon Teeth. 

Dr. S. B. Palmer,of Syracuse, N. Y. , publishes in Johnston's 
Dental Miscellany an interesting paper on chemical and gal 
vanic action upon the teeth and the material used for their 
preservation. The author appears to have con ducted extended 
original i nvestigations into this curIous and important subj ect, 
the results of which will be found below, condensed from the 
article above mentioned. He considers that chemical action 
and the electric current stand in the same relation to each 
other as do electricity and magnetism-ins6parable. This 
brings us to consider the action of the force upon the teeth, 
We adopt the theory that chemical action , which results 
in the'disorganization of the teeth, .is stimulated'generally by 
acids.

' 
An investigation of the constituents of tooth bone and 

its surroundings warrants such conclusions, and numerOUd 
recorded experiments attest the same. Calcium, magnesiu m ,  
and sodium are ingredients of dentine ; the saliva i n  which 
teeth are bathed is usually alkaline ; the calculi which become 
attached to the teeth are also of the same nature, having no 
chemical action upon the bone or dentine. Having decided that 
these agents are acids, how do they find their way to the 
mouth ? 

Chemically speaking, the oral cavity is an electro. chemical 
cell and laboratory, in which Nature employs certain forces, 
that act by laws as inflexible as Nature herself. Mechanical 
force for crushing and pulverizing is furnished in mastica
tion ; haat and moisture are not wanting to facilitate fermenta
tion.  

Saliva contains chloride of sodium and soda ; galvanic cur
ren ts decompose this compound, the chlorine unites with the 
hydrogen derived from the water of the sali va,and hydrochloric 
acid is the result. We have sent the current from t wo cells 
of Daniell's battery'through litmus paper wet with saliva,and 
been able to write, in acid, characters with the copper wire 
forming one pole of the battery. Hydrocb.loric acid is the re
sult of decomposition of saliva by the cu�rent .  The singular 
combinations of nitrogen and oXYllen as satisfactorily explain 
the manner in which nitric acid finds its way to the teeth. 
Abund ant m aterial is furni8hed in the lodgment of meat fiber, 
rich with nitrogen, also in o ther articles of food that are per
mitted to decompose between the teeth. 

The galvanometer teaches that the filling and tooth in 
which it  is inserted, or an approximate tooth, are sufficient 
for two elements, the sali va of food forming the third ; or, by 
union, a more complex current may be established. We take 
gold foil as a unit, or negative element for our experiments ; 
with it and tin, we make a test and pronounce tin positiv e to 
gold, or, in chemical languagfl, it is an electrolyte, a substance 
that is oxydized, or, if a compound, that is decomposed. 
We find tooth bone, also an electrolyte, or positive ; the gold 
will remain a negathre. Between the tooth and the gold, the 
action of the needle will be slight ; between the tin and gold, 

j'titntifit jmmcau. 
very great. The tenth part of a grain of each will deflect the nee
dle fifteen or twenty degrees. Tooth bone and tin foil are both 
below the gold, and both positive to gold, therefore electrically 
nearer to each other than either is to gold. The trial of tin 
and the teeth sho ws but a slight difference, the tin occupying 
the place of gold, still throwing the action and consumption on 
the side of the tooth. 

S ubstitute alkali for acid, and the current is  revers9d ; the 
bone now occupies the negative, and the tin the element 
oxydized. There is less galvanic action between tin foil and 
tooth bone, than between gold and tooth bone. In o ther 
words,  a loose porous tin fllling w�lUld be better in a tooth 
than a goU one in the same condition. If the saliva be 
alkaline, the tin might be blackened and wasted away, while 
this action would throw the tooth into the electro-negative 
condition to be preserved. In an acid saliva the tin would 
be oxidized upon the surface, and by that means form an 
insoluble compound to greatly lessen further action. 

Gold, being so far superior to tooth bone, throws the latter 
into positive,relations'with itself, be it in a poorly applied plug, 
or in approximation to another tooth, or in a clasp for the 
support of an artificial denture. In the latter case we need 
not look for base solder to prompt the action. The only 
remedies to correct the evils that arise from this Bource are 
cleanliness and perfect filling. A gold filling so imperfect as to 
sho w discolor will in time enlarge the cavity. 

A tooth containing an amalgam plug has in it the ele
ments of a minute yet intense battery, capable of decompos
ing not only the plug, but the tooth around it ; this is in 
accordance with a law of chemical affinity. The moisture 
in the tooth bone is sufficient to communicate the current 
which exists in the plug, to the tooth, and thus enlarge the 
cavity, or diminish the plug, or bath. 

T he galvanometer shows that the intensity of  a current 
between two elements in a battery increases as the metals 
approach each other, inversely as the square of the distance 
from one to four. In the amalgam, the elements are in the 
nearest possible relations. The smallest possible particle of 
gold and tin or amalgam, even the dust that may be taken 
from separating files used for those metals ,  shows de cided 
action, by turning the needle. On separating the elements 
a short distance, no action is perceived. ThuB minute sur
faces, excited in close proximity, eq ual larger ones at a dis ·  
tance. Again , a current, if very feeble, continued for  a long 
time, is equivalent to  an intense one for a short period.  

In view of the above statement, the importance of thorougb. 
amalgamation of the compound, and cleanliness of the 
mouth, cannot be ignored. Amalgam should be resorted to, 
as the physician resorts to other mercurials, to arrest a vio 
lent and threatening disease. A t:>oth, that would be speedily 
lost without it, is  a p roper tooth to be preserved by it. 

- .�. -
Iron Dams. 

The Elmira Gazette urges a new dep arture in the method 
of constructing dams. It says : 

Masonry is btlt a little better than earthwork when op
posed by rushing water. What is needed, it seems to us, is 
material which will not crumble or break up when attacked 
by rushing water. A dam might be con1!tructed with a frame 
work of iron, held by subterranean guys aucb.ored beyond the 
reach of the water. The foundation could b e  planted in a 
rock bed , or, in the absence of rock, against a system of pil
ing, so as to be absolutely i mmovable. Thus strength would 
be attained. By plankin g  the iron frame and covering the 
latter with earth or cement, tightn ess would be secured. 
This system would achieve one end, at least. In case of "
break in the dam, no disaster could follow to the region be
low, because only a small portion would give way and the 
water would escape comparatively slowly. The anchor 
could be so disposed as to render com?lete giving-way im
possible, or at least improbable. The matter of cost, and the 
process of rendering the iron durable as against rust, are 
matters for engineers and iron makers to consider. We be
lieve that, for dams as well as bridges, iron ill destined to 
come into use. 

[ We have no doubt, as the Gazette suggests, that dams o f  
almost absolute security could b e  made of iron.  The only 
difficuhy is the expense. The interest on the outlay would 
in many cases pay or nearly pay for the fuel required to 
produce an amount of steam power equal to the water power 
furnished by the iron d am. -EDs. ] 

• • • • • 

How to Tell a Goose Crom a Gander. 

In sorting out a flock of geese for home bre eding or to 
make sales, it is often difficult to distinguiph the males from 
the females. A correspondent of the Farmers' Home Jour 
nal, Ky. , thus delinea�es the d ifference : 

" The goose has always a feminine appell.rance and the 
gander the opposite. Her head is smaller a nd her beak 
shorter ; knot on forehead smaller and not so pointe d ; her 
neck shorter and more delicate ; the black streak on back of 
neck not so h igh ; colored ring around head not so bright ; 
her neck comes out of her body more abruptly (this  is occa
sioned by her having a larger breast than the gander),giving 
a fquare appes.rance to th9 body. The voice of the gander 
is keener and louder ; coloring about head more briliiant ; 
eyes keener and always on the lookout. Witn such marks 
plain to view, any practical goose man can readily distinguish 
one from the other. " 

-------------.�.,.� . •• ------------

THE British steamer Tagus is now t aking on board, at the 
Jersey CitV wharf, opposite New York,ten large locomotives, 
built at the Grant locomotive works, Paterson, N. J. They 
are for "- Ruseian railway and are to be delivered at Taganrog, 
on the Sea of Azof. They are said to be splendid examples 
of American mechanism 

New Theory C o mets. 

1 1 7 

The following novel theory of comets is proposed by a cor
respondent of Iron : " Comets are supposed to consist of thin 
vapors of gases, held together by the lliutual attraction of 
their particles. Like all bodies so circumstanced , they neces
sarily assume the spherical form ; and therefore the common 
notion, that they consist of  a comparatively s mall and bright 
nucleus and an immensely long and illuminated tai l ,  evi
dently derived from their appearance in the heavens,  cannot 
for a moment be entertained . That their spherical form, as 
sho wn by the refiected light of the sun, would scarcel y be 
discernible at the distance of our earth, even thou gh the 
comet were as dense as the densest cloud of our atmoaphere, 
would not be surpriAing ; but if their attenuation, as described 
by Sir John Herschel, be considered, all wonder ceases. Sir 
John Herschel says 'that the most unsubstantial clouds, wh ich 
float in the highest regions of our atmosphere and seem at 
Bunset to be drenched in light and to glow throughout their 
whole depth as if in actual ignition, without any shadow or 
d ark side ,  must be looked upon as dense and massive bodies 
compared with the filmy and all but spiritual texture o f  a 
c@met. ' O wing to this extreme tenuity of matter, the rays 
of the sun's light, as reflected by it, are absolutely invisible 
to the inhabitants of the earth ; but the other rays,  penetrat
ing into the center of the comet, are refracted by this power 
ful lens of twenty m i llions of leagues diameter into the focus 
which forms the nucleus o f  the com et, where there is, per
haps, a greater concentration of rays of  light than any where 
else, not in the body of  the sun. Hence this large body of 
concentrated l igbt, streaming in a narrow path tbrough the 
remai oing h alf of the comet, in a d irec . ion opposite to the 
sun, forms that splend id appendage called the t ail.  

It seems scarcely necessary to point out that this mode of 
viewing a comet accounts for the circumstance o f  the tail be
ing al ways in opposition to the sun, whether in advancing or 
receding. Al so for the wonderful celerity shown by the tail 
in turning round the sun when the comet is in perihelion,  
and for the rapidity with which the comet darts out its tail 
atter the perihelion passage. It explains,  also, on the prin
ciple of the aberration of light, the bend which the tail of 
some comets have towards the region they have le ft, also the 
ab8ence of a solid nucleus, and the non-obscuration of the 
stars by the body of the comet. If the conjecture be correct 
that the nucleus of a comet is near its center, and that the 
comet extends in every direction round the nucleus to as 
great a distance, at least, as the length of the tail, then it 
follows that at this present llloment the sun is feasting on 
our comet, and that when it emerges from his embraces, a 
few days hence, it will have suffered some diminution of 
size. " 

-------------.�,. �, .. ------------

C oatln� Cast Iron with C opper. 

The Society o f  Forges and Founderies of Val d'Osne h as 
recently opened in Paris an exp osition of their curious pro
d ucts, consisting of obj e cts of art in cast iron, some of con · 
sid erable volume, which are covered with copper by the 
Gaudoin process. This operation admits of the deposition o f  
copper u p o n  cast iron without necessitat ing any previous 
coating of the httter. The d ifficulty of accomplishiug this 
has been the scmring of the iron, the baths of chemicals 
hitherto used being incapable of thoroughly cleaning the 
metal. M. Gaudoin has found that very acid sol utions are 
necessary to remove tile oxides of iron whicb. escape the SCOUl 
ing ; but at the same time the acids do not attack the subj acEllt 
metal . S ach a solution acts continually on the points upon 
whi ch the copper is not deposited , and ends by dissolvi n g  
the oxides and allo wing the deposition to take place. A l arge 
number of organic acids have been found suitable for the 
purpose. The oxalates of copper combined with the quad
ri-oxalates of soda are said to give exeellent resu lts. An 
el ectric current is employed to secure the fixing of a thick 
layer of copper. 

-------------.�, .. �, .. -------------

Mole ... 

W. S. N. 58YS : "On p age 50 of your current volume,Y0\1- have 
an item about moles ; and I would l ike to give you my exper
ience with tb.em this spring. I planted some sweet corn in the 
gard en very early ; and after waiting longer than the proper 
time for it to come up, I examined it to see what the cause 
was, and found that a mole had taken every grain in four rows 
of corn , across a garden three fourths of a sq uare acre, not 
only on ce, but two more plantings after th e fi rst. On the 
rear end of my farm ,in a piece of " new gronnd,"  they finished 
half  of an eight acre field. I would l;ke to know what 
:'>Ionsieur F lourens would say to th at ? The negroes in this 
section always plant several hills of caster oil beans in their 
gardens to keijp the moles out. " 

--------------..... , . ----._------
Po,vderln:l; Camph o r .  

G. T. Eberts,in the Pharmaci8t, say s that the methods and 
su ggestions for powdering cam phor and retaining tb.is refrac · 
tory body in its po wdered slate, have not alone been numer 
ous but cnri ous. 

Glycerin is the simplest and m �Bt effi cient s ubstance to 
keep camphor in a finely divided state . Take campb.ol 5 
ounces. alcohol 5 fl. d rachms, glycerin 1 fl. drachm. Mix the 
glycerin with the al cohol and tritura.\e it with the camphor 
until reduced to a fine powd er. 

-------------.�,. �, .. ------------

FRENCII RAILWAY CARS -Some of the double deck cars 
which are quite common upon Frenca roads, exhibit a most 
extraordinarily small proportion of dead weight. '1ne on 
exhibition at Vienna, with a capacity of 90 persons, wfighe I 
only 1 1 75 tuns. Freight cars weighing but 10 ,000 Ibs. 
carry 20,000 or even a� much as 80,000 pounds. 
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YOUNG'S WATER MAIN TAPPING MACHINE. 

This invention, an engraving and description of which we 
presented in the SCIENTIFIC AMERICAN of June 7, 1873, has 
recently been the subject of several improvements. These 
mainly consist in the material used in the construction, the 
main bar being made of cast steel, and all other portions o f  
steel or brass, thus avoiding any difficulty from springing 
while in operation. The t wo parts of the drill case, A, are 
clamped by bolts and receive the drill, B. At the end near
est the pipe is a detachable washer, in a socket having a con
cave face to be clamped against a packing gasket in order to 
make a watertight j oint. Instead of making this packing 
in t wo parts as formerly, it is now formed solid and a round 
stop cock employed, over which the packing is pulled when 
the machine is removed.  The handle at C 
communicates with a cock within, to close the 
aperture when the drill is removed, said cock 
having a notch to allow of the passage of the 
tool. After the hole is drilled and the point 
of the implement drawn back beyond the cock, 
the latter is turned so as to close the orifice. 
The connecting pipe is then substituted for 
the drill, the cock turned back, and the connec
tion made. The hose at D serves to conduct 
away chips bl own out. The drill is operated 
by the ratchet lever shown and fed by the 
screw, E. 

The apparatus as improved may be adapted 
to 1, 1, t, and ! inch pipe, by substituting dif
ferent drills. 

vided with suitable brakes, and the general construction of 
the vehicle is of strong and dura.ble description. We are 
informed that the invention is now in use in Lo uisville, and 
has proved both efficient and useful. 

Patented August 19, 1873. For further particulars re
garding sale of rights, etc. , address the patentee, Mr. Daniel 
D. Smith, 376 West Jefferson street, Louisvllle, Ky. 

----------�� ;� -------
The PhIlosophy oC 'VeldIn&:. 

In order to find a true analogy to welding, we need go no 
further than the vulgar " sticking together " of two pieces 
of cobbler's wax, pitch; putty, or clay. These are in a vis
cous or semi· fluid condition, and they cohere by an action 
similar to the transfusion or intermingling and uniting of 

fig. 1 
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with sufficient force to drive out from between them all the 
liquid silicate, and thus he secures a true annealing or actual 
union of pure metallic surfaces. 

Cast iron or steel containin g more than two per cent of 
carbon cannot be welded. Why ? I think I may venture to 
reply to this oft repeated question by stating that the com
pound of iron with so much carbon is much more fusible 
than pure iron, or than steel with less carbon, and that it 
runs more suddenly or directly from the solid state into that 
of a liquid, and hence presents no workable range of  weld
able viscosity.- W. )Iattien lVilliam8, in Iron. 

. . .. .  
FishIn&: by Means Of ExplosIves. 

At a recent meeting of the California Aca.demy of Sciences, 
Mr. A. W. Chase, of the U. S. Coast S urvey, 
read a short paper on the capture of fish by the 
explosion of cartridges by means of fuses under 
water, which he has practiced with much suc
cess.  lIe says : " I  have found that the ordinary 
waterproof fuse will burn about one foot to 
every twenty. fi ve seconds, and by ex periment 
that a cartridge will explod e  in from four to six 
fathoms with from three to four inches of fuse. 
I have, however, made no exact experiment on 
the subj ect. The shock of the explosion is 
most s everely felt downwards, as the resistance 
ill greater ; and the different varieties of eea fish 
found near the rocky shores of the island s  as a 
rule being found on or near the bottom, it is 
desirable to explode your cartridge about mid
way between the surface of the water and the 
rocks beneath, as you thus reach b oth the deep 
lying fish and those, like mackerel and smelt, 
which swim between. " 

This inventor has also patented, throngh the 
Scientific American Patent Agency, April 1 ,  
1873, a n  extra improvement on his device, by 
which a disk of glass, F, Fig. 2, is substituted 
for the stop cock usually employed and left 
buried in the earth, thereby decreasing the ex
pense and simplifying the process. For the 
purpose of keeping the water back while the 
connection is bein£, made, the service pipe is 
constructed in sections coupled together by a 
union and having between their ends the glass 
plate. As soon as the work is done, one of the 
sections is screwed up tightly, thus crushing 

YOUNG'S WATER MAIN TAPPING MACHINE. 

The modu8 operandi adopted by Mr. Chase 
was to take a small skill and row o ut to the 
kelp beds surrounding the island. "Here, in six 
or eight fathoms of water, the bottom is dis
tinctly visible. When an unusually large 
school of fish would swim by, I would quietly 
light the fuse and drop the cartrid ge into the 
water gently. If the water was, say, eight 
fathoms deep, I would graduate the fuse for 

the glass and permitting the water to flow. The pieces are, 
of course, quickly washed out. 

Further particulars regarding these devices may be ob
tained by addressing Mr. William Young, Easton,  Pa. 

• I •• • 
IMPROVED DUMPING WAGON. 

The action of the dumping wagon represented in the an
nexed illustration i s  in one sense automatic, inasmuch as, in 
order to dump the load, i t  is merely necessary to back the 
vehicle up to the place of deposit. The construction is such 
that, when the wagon is thus situated, the rear axle and 
wheels remain stationary while the front axle and wheels 
are moved toward them, causing the wagon body to slide 
over the rear axle and finally to tilt rearward. The reverse 
operation-that is, simply starting the draft animal� ahead 
-pulls the wagon body back into its place. 

Th9 mechanism and its mode of operation are as follows : 
Under each side of the wagon box are two longitudinal tim
bers, each of which is  mllde in two parts 
hinged in the center. The front end�, 
A, of these timbers are connected by 
the foot board and are secured to the 
upper part of the fifth wheel, while 
.he rear portions, B, are permanently 
fastened to the wagon body. On the 
sides of the rear hound s are pivoted 
slides, C, which fit over and move on 
guides attached to the inner sides of 
the parts, A, of the bed timbers. Just 
forward of the rear axle,  and suitably 
connected thereto, is  a shaft, on either 
end of which are adjusted rollers in 
eccentric journals. To the latter are 
attached handles, D, by pressing down 
which the rollers are thrown in action, 
li fting the wagon body clear of the 
axle. 

Supposing the wagon to be first in 
the position of the dotted lines in the 
engraviBg, it is evident that, the rollers 
being turned into action and the front 
axle and frame being pushed to the 
rear, the wagon body will slide 
over the rollers until the hin2'e of the 
long timbers under the bed is reached. 
The weight of the load will then bear 
the rear end, left unsupported down-
ward, and the contents of the wagon will necesearily be dis
charged. The vehicle is represented in our illustration while 
in this position. 

It will readily be understood, without further explanation, 
ho w the application of draft to the pole or shafts of the 
wagon speedily pulls the front axle forward and causes the 
body to fall back in its former position. A longitudinal bar, 
E, having a horizontal projection, and which passes through 
a keeper in the rear hounds, is  then turned by means of the 
handle, F. The projection, assuming an upright position, 
j ust forward of the cross piece of the rear hounds, prevents 
the same from moving forward and locks the parts in place. 
The rear leveri, D, are also turned up, thus allowing the 
body to rest directly upon the axle. The forward end of the 
box is also secured by pins passing through staples, G, which 
enter alots in the body timbers. The rear wheels are pro-

two liquids. Iron and platinum pais through a viscous or 
pasty Btage on their way from the solid to the liquid states, 
and the temperature at which this pasty condition o �curs is 
the welding heat. Other metals a,e not weldable, because 
they pass too suddenly from the solid to the liquid condition. 
Ice, al though it fuses slowly, i n  conSEquence of the great 
amount of heat rendered latent in the act of fusion, passes 
at once from the state of a brittle crystalline solid to that of 
II perfect liquid. It passes through no intermediat5 pasty 
stage, a n d  therelore is not weldable, or does not cohere like 
iron, etc., at a temperature below its fusing point. 

It is usual to cite only i ron and platinum, or iron, plati
num, and gold as weldable substances, but this, I thi nk, is 
not correct. Lead should be included as a weldable metal. 
The two halves of a newly cut leaden bullet may be made to 
reunite by pressure, even wh�n luite cold. This is obviously 
due to the softness or viscosity of this metal. 

Outside of the metals there is a multitude ol weldable 

SMITH'S IMPROVED DUMPING WAGON. 

subs tances.  I may take glass as a typical example of these. 
Its weldability depends upon the viscosity it assumes at a 
bright red heat, and the glass maker largely uses this pro
perty. When he attaches the handle to a claret jug, or joins 
the stem of a wine glass to its cup, he performs a true weld
ing process. 

The chief practical difficulty in welding iron arises from 
the fact that at the welding heat it is liable to oxidation, 
and the oxide of iron is not viscous like the metallic iron. 
To remedy this oxidation the workman uses sand. which 
combines with the oxide and forms a fusible silicate. If he 
is a good workman he does not depend upon the solidifica
tion of this film of  silicate, as the adhesion thus obtained 
would be merely a soldering with brittle glass, and such 
work would readily separate when subject to vibratory vio
lence. He therefore beats or squeezes the surface together 

explosion at fo ur. The cartridge would slowly sink-gen
erally in a spiral-and a few bubbles of air or Bmoke arise 
to the surface. When the fire reached the fulminate of mer
cury, there would be a sudden white flash, then a quick, 
sharp detonation, the blow striking the bottom of the skiff 
as if some one ha d struck it with a hammer. Then , in a 
8pace of time varying from eight to ten minute�, every fish 
within a radius of forty or fifty yards would slowly c:'me to 
the surface. Those within the immediate vicinity or the ex
plo�ion, of course, were killed by butstiflg the bladder and 
inj ury to the large intestines, and had to be speared up from 
the bottom. Those, however, at a greater distance would 
be simply stunned, and could be taken in with a net. Care 
had to be taken to avoid touching those only slightly stunned 
until the net was fairly around them, as the slightest blow 
would arouse them from their torpor. 

I am now about to relate what will, perhaps, be called a 
genuine ' fish story' ; but as I have, in addition til my own, 

the testimony of my men to the fact, I 
give it as it o ccurred : 

. . . . . . . . . . .  - - �
.
;:j 

I had brought up by an explosion a 
number of yellow bass fish, weighing 
about fuur pounds each. These are de
licibus in chowder, and so instead of put
ting them in alcohol I had them cleansed ,  
which was done b y  scaling, removing the 
intestines, and cutting off the fins and 
tail. The head , however, still remained 
j oined to the back bone. These fish , from 
the time they hILd been taken from the 
water up to the time of cleanin g, remained 
apparently lifeless. Nor did the removal 
of the intestines arouse them. They 
were then taken up to the old barracks, 
where I was temporarily camped, and 
hun g upon nails driven in the clapboards. 
Some little time after they had been thus 
disposed of, one of the men came in and 
asked me to go out to look at the fish. I 
did so, and found every il: dividual bass 
slapping around in as lively a manner as 
i f  he had been freshly caught and hung 
up. They had, in fact, recovered from 
the explosion, and proceeded to die i n  
the common fashion. I took one down 
and broke the backbone where it  joined 
the head. Its struggles cease d  in stantly, 

thus showing that the vital force had been arrested in the 
nerve centers and brain at the time of explosion, and, when 
the effect had passed away, that the fish had resume d  a gal
vanic life. It  was probably about half an hour from the 
time of explosion when this occurrence took place. I have 
not been able since, ho wever, to secure the same r esult, al
though I must state that the only time since then that I have 
tried the experiment was on the Oregon coast, where I 
brought up a school of salmon, all of which were pickled for 
Agassiz. These fish were, howver, too close to the explo
sion, as they were killed outright. " 

• ••• • 

REMEDY FOR INSECT STINGS.-M. Dauverne says that 30 
or 40 grains of quicklime dissolved in water is a thorough 
remedy for the stings of insects, and far superior to ammo · 
nia or any other alkali. 
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T H E  WESTERN LOCUST PLAGUE. 

We supplement the description recently given of the lo
custs, which are producing such widespread destruction to 
the Western crops, with an engraving representing the 
insects devastating a gnin field. An estimate of the dam
age done to the harve�ts of Iowa and Minnesota during the 
present year places the value of the vegetation destroyed for 
the former State at $2, 000. 000, and for the latter at $3,000, -
000. It is also said that about 4,000 people in both States 
will require help to the total extent of some $800, 000. 

The present belief is that the locusts originate in the great 
prairies, and, when fully developed and able to use their 
wings,  become carried off by the wind. Their instinct com
pels them to alight upon the first field s of young crop en
countered ,  which they speedily strip of every leaf. If they 
remain long enough to deposit eggs, the following y ear will 
see the plague resumed with even greater severity. Professor 
Humiston, of Worthington, Minn. , who has studied the 
habits of the insects with care, describes the process of egg 
laying as follows : 

The tail of the female locust consists of a hard , bony, 
cone· shaped substance, capable of being thrust into the 
ground from one half an inch to an inch in depth. Just 
above this On the body of the insect, and attached to it, is the 

egg cell. The grasshopper is able to push its conical. shaped 
tail down into the ground, and to leave it there with the cell 
containing the eggs. The warm sun in the spring causes 
the eggs to hatch , and the field is covered with millions of 
young grasshoppers, not as large as a kernel of wheat, j ust 
when the tender shoots of grain begin to show themselvell 
above the ground. 

A correspondent of The Tribune, writing from Minnesota, 
states that many farmers knew last fall that their land was 
full of these locusts' eggs, and anticipated that, unless they 
could be destroyed, the crops would be greatly injured again 
this year. Professor Humiston and others conceived the idea of 
plowing deep and thus covering the eggs with a layer of 
earth so thick as to postpone, at least, the time of hatching. 
Much of the land in which these eggs were deposited was 
the prairie which had j ust been broken ,  this being only the 
second year that a crop has been raised there. Some of the 
farm ers " back set " the land in the fall-that is, turned the 
sod back again and covered it with a thin layer of earth. In one 
of Professor H umiston's wheat fields, a part has been treated 
in this way, while part has befn sown among the locusts' 
eggs. The contrast is wonderful. The part that had been 

" back set " will yield at least four times as much wheat to 
the acre as the other. The young loousts that hatched on 
t he field appeared. later and in much Ima.ller numbers. In 
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fact, had the matured locusts let it alone, it would have 
yielded more than an average crop of wheat. The theory is 
that turning the eggs well under prevents many of them 
from hatching, and delays those that do hatch so long that 
the crop has a chance to get a good start. 

The locusts generally begin to fly each day between 10  
A. M. a n d  noon, and alight about 4 P. M. I f  they alight i n  
a wheat o r  Oll.t field, they are generally so thick that there 
are from three to ten locusts on every stalk of grain. In the 
cornfields they actually cover the corn that is three or four 
feet high, and in many cases bend it down to the ground 
with their weight. Neither flax, potatoes, garden vegetables, 
nor any o ther crops escape. 

One of the most effectual means recently employed for 
savin g  the grain of Minnesota farmers was to " rope " the 
fields-that is, to hitch each end of a rope 200 feet long to a 
horse and drag it over the grain. This disturbed the " hop
pers " and brushed many of them off the heads of the 
grain upon the ground, where they would remain until the 
swarm got ready to fly, and doing little damage. Others 
would return to their work of destruction, but would be 
allowed to remain but a few minutes before they were. again 
disturbed. This " roping " was continued until the locusts 
became disgusted and flew away. Some farmers found 

LOCUSTS DESTROYING A GRAIN FIELD. 

smoking very effectual. When the locusts were fiyin g, they 
placed damp prairie grass on the windward side of their 
fields and set fire to it. The locusts either did not alight, or, if 
they did, did not stay long. But this was not always suc· 
cessful. One farmer who tried it states that at first he 
thought the " hoppers " about to leave ; he went away for a 
fresh load of grass, and when he came back he " found the 
rascals roosting on the fence and warming their feet by hi� 
fire!!. " After that, the hotter he made the fires and the 
denser the s.moke, the better they seemed to like it. 

• ••• • 

()hlna Making In Dresden. 
The fashionable mania now existing in Europe, and espe

cially in England , which is also extending to these shores, 
is for old and ourious china, and for odd and rare Ipecimens 
prices are given which are ridiculously enormous. At an 
auction sale recently, a professional china dealer paid $50,000 
for a single pair of vases, after a very sharp competition, 
and several instances have happened where sums of nearly 
equal magnitude have been lavished by the wealthy in 
gratifying this peculiar taste. The old Dresden china is ex
tremely valuable, more from it! quaintne�s and richness of 
design than for the method of its manufacture. The latter 
at one time was kept a profound lIecret, but, like many other 
trade secrets, thill one eventually leaked out, so that the true 

material came to be produced in many German towns. In a 
report by Mr. E. Locke, an expert deputed by the English 
Society for the Promotion of Scientific Industry, we find the 
following description of how the china is  now made at the 
Dresden Royal Works : 

The material of the porcelain body is found near Meissen, 
and It i� washed on the works. It has the appearance of 
being of a loose, sandy nature. The fine particles are floated 
away, and carried with the water along a series of spouts 
till deposited in tanks of slate,  after which the water is 
gradually drawn off. The thick slip is then put in bags 
about two feet long and eighteen inches wide, which are laid 
on their sides upon wooden hurdle s plaited with wickerwood. 
Several layers of hurdles and bags are put upon each other, 
a flat board is placed on the top, and a screw is brought to 
bear gradually, tm all the water is squeezed out. The clay 
is then ready for tempering. The plates and round dishes 
are made upon the thrower' s  wheel, and are then blocked 
upon a mold on the wheel, the foot upon it being worked 
with a roll. When it has left the mold, it has to be hard
ened and the back turned on a wheel, to give the finishe d  
outline t o  the foot. The bottoms o f  all the plates and dishes 
are raised up about a quarter of an inch, to allow for the 
d ropping in t1e firing of them. Another man does the fin-

ishing of the edges of the plates and dishep,  for there is a 
clear waste upon the plate of hal f an inch, level with the 
edge, and that has to be cut away with a knife. The figure 
makers have their labors divided. The figures are all made 
very thick, and the bodieli of some of the figures are all 
pressed solid ; and to get the molds ' close they are put under 
a screw press. The parts of the figures are then taken to 
the finishers, who have to go over all the surface with their 
tools, and every fold and embossment is retouched ; it is a 
great waste of labor. The molds are all very dull, and the 
lines of fine drapery hardly lJe seen . 

The plaster of Paris used for the' molds Beemed very 
hard, with a gray look, and heavy in its gravity. The cottles 
used by the mold maker were of a very rude description, 
and those for the square molds were mad e of plaster bats 
fastened at the corners with twisted wire ; the plaster seemed 
to take a good finish. 

The figures are burned the first time, laid upon their backe, 
with short props dipped into ground quartz . The kiln is 
divided into t wo parts by a low dome about six feet high, 
with a hole, in the center, of two feet. The clay is placed in 
the bottom part and the gloss above, and all the saggers are 
luted. The ware flred in the bottom part of the kiln is 
hardly out of clay, and has done sca.rcely any contraction ; 
it ill as paroull as an earthen piece in the biscuit state. It is 
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afterwards dipped ; and the glaze beiDg in a very thin state, 
the dipper gets it on the piece very equR1 and thin. They 
do not use a wash for the bottoms of the saggers, but a thick 
bat of 8agger clay, with a deal of sand in it, and it seems to 
answer the purpose well. 

From this it will be seen that the p ieca of ware has to d o  
almost all i t s  contraction in t h e  second burning with the 
glalle upon it, and with no support at all.  Mr. Locke was 
told the contraction was one sixth ; but, fro m what he sp,w, 
he thought it about one eighth. The glaze is composed of 
felapar from Norway,good clear quartz, and a limestone, of a 
bluish gray color be fore it is calcined. The clay with which 
they make the Baggers is found in the neighborhood of Meis · 
sen ; it is not a fire clay, but more after the nature of. a ball 
clay. T hey use the ground grog and a sand mixed with it. 
Coal is obtained from Bohemia ; it is of a very dull looking 
black, and the cost m ust be considerable from the distance it 
has to come. 

• • • • • 

Tb e Henderson Brake. 

This improvement has lately been subjected to a practica.l 
trial with much success, on the West C hester and Philadel 
phia Railway, the train consisting of engine, tender, and 
five cars. On a level, speed 35 miles per hour, the stop was 
made in a distance of 180 yard s in 19t seconds ; boiler press
ure, 120 lbs. Trials on grades were made with equally fa
vorable results, all showing that the brake has no superior. 
Its construction and operation are as follows : Between the 
wheels of each truck there is placed a cylindrical vessel of 
cast iron, whose ends are formed of two dish-shaped flexible 
diaphragms of india rubber, secured to the d rum , and ma
king an airtight joint at the periphery by flanges bolting 
thereto. T wo rams working in opposite directions are fitted 
against an d into the hollow part of the diaphragms ; their 
outer end s  are attached by rectangular flanges and bolts to 
the brake beams curying the brake shoes. The several 
castings are simply bolted together, with the diaphragms, as 
they come from the foundery,without recourse to the usually 
expen sive mechanical fittings. 

When pres�ure comes between the diaphragms, it simply 
forces them apart, projecting the rams, which act i mmedi. 
ately on the brake beame, applying the brakes ; and when 
the pressure is relieved, the atmosphere reacts on the area of 
the ramR and forces them back, assisted by the tendency of 
the diaphragms themselves to recover their normal condi. 
tion. 

The peculiar construction of this device, it will be seen, 
possesses all the requirements of a cylinder and working pis. 
ton, as well as recoil springs. All piston packing and stuf. 
fing boxes are dispensed with, and no lubrication is required ; 
the interior is sealed from dust, all complications of levers 
and rods and attendant lost motion is done away with, and 
ite operation is free from all connection with the usual hand 
brake gear, which remai n s  as efficient as it was before. 

The power is derived directly from the b oiler of the loco 
motive ; we have therefore at our command tho same po wer 
to stop the train which is used to impel it forward. The de
vice e mployed to transmit this power, to the pressure boxes 
just described, consists of a hydraulic press, operated by a 
double acting steam cylinder, the valve of which is worked 
by the hand of the engineer. There is a piston in each ; 
steam actuates the one to force the water from the other, 
thus creating hydraulic pressure on the pressure boxes, and 
to withdraw the same to release the brakes. An air cushion 
is provided above the p ress piston to prevent striking the 
heads when coming back light. The press receives water 
from a tank, which may be the engine tank or a special tank 
provided for the purpose, through a pipe furnished with a 
check valve opening towards the press cylinder, in such man
ner that the fluid cannot return to the tank ; the supply is 
arranged to feed automatically ; any excess or leakage past 
the predS piston is at once returned to the tank. For low 
temperatures, a mixture of equal parts of glycerin and wa
ter is used in liell of water, which is safe to 30' Fah. below 
lIero. Iron pipes are used under the cars with flexible hose 
between them, furnished with hydraulic couplings, which it 
is obvious must be tight both with and without internal 
pressure, a peculiarity possessed by this coupling alone. 

-------------.�,.�, .. -------------
Vaporlzlnt: Metals by Electricity. 

The following simple results, communicated to Nnture by 
G. H. Hopkins, obtaindd by frictional electricity may be o f  in 
terest,perhaps too of use in the investigation of certain miner. 
0.113 and the action of intense heat upon them. 

The d escription of a characteristic e-cperiment is all that 
w!ll be necessary to explain the process and to sho w  how 
similar res lllts may be obtained from other substances. 
A very fine thread of sheet plat inum, of about an inch in 
length, is placed between two microscope slides of glass, 
and two pieces of thin sheet copper with round ed ends are 
placed in contact with the extremities of the platinum,the cop
per being any of convenient length and breadth, so as to extend 
beyond t.he glass s l ides,bllt not to be as broad ; a charge of elec 
uicity from about eight square feet of Leyden j ar is passed 
thro ugh the metals ; the effect of the heat from the charge is 
to vaporize the platinum, which is instantly condensfd in a 
transparent layer upon the cold glass. The layer can be inves
tigated by a microscope, and employed in various ways to de
termine the character of the metal and its effect upon reflected 
or trans mitted light. 

Cop per, tinfoil, tinfoil amalgamated with mercury, gold 
and silver, can be used in a similar manner,but they produce 
layers very dissimilar in appearance. To act upon finely 
ground lIubstances, such as vermilion, sulphate of antimo
ny, lIulphur, etc. , a line of the powder mlUlt be made and 
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the charge be passed through in the same way as through 
the platinum. 

Part of the vapor escapes from between the slides, but this 
can be easily condensed upon each of t wo pieces of glass 
placed in such II. way as to intercept the vapor as it passes from 
between the two slides ; it is then condensed in a long but nar
row line. The manner in which the glass is affected by the 
heat,and the concussion produced by the expansion of the va
por, are worthy of notice. 

Considerable difficulty will be found in vaporizing copper, 
doubtless from its being such an excellent conductor. Some 
of the powdered substances appear to require a small spark 
to be passed through them before they allow a larger charge 
to pass, as if the particles needed polarization. 

• .e . • 
Patented Car IDlproveDlentfi. 

There were one or two points in the proceedings of the Car 
Builders' Association, at its late meeting, in which a peculiar 
sensitiveness was developed about discussing the merits of 
patented devices. The impression seemed to prevail with 
many of the members that such devices were not only inad
missible as legiti mate topics for discuBsion, but that commit· 
tees, in making their reports, must not indorse or recommend 
any such devices for adoption. no matter what might be their 
actual merits. This, in our j udgment, is a mistake which can 
not be too Bo on corrected ; nor do we think that, in order to 
do �o, any alteration of the constitution of the Association is 
necessary. That instrument, as it is now, merely forbids the 
admission of p�t.entees or their agents to advocate their claims 
at any of the meetings of the societ.y, but does not prevent 
the members from freely expressing their views in the regul. 
ar course of discussion upon any invention or device, whether 
patented or not. To suppress all discussion which respect to 
patents would seriously hamper the Association in the exer
cise of its proper functions, and so far destroy its usefulness. 
It must necessarily be progressive or disband. 

It is not the business of the Association to make or unmake 
the fortunes of inventors or patentees, or to discriminate be
t ween ri val claims, except on the score of actual merit, and as 
the interests of railroads may be affected thereby. If the Mil
ler platform or the Westinghouse brake is a good device now, 
let it be indorsed and approved ; but as soon as either is 
surpas sed by something better, l@t it be condemned. There 
is no evading' this obvious d uty. The Association has got to 
recognize patented inventions and pronounce upon their re
spective merits, so far at least as they apply to railway cars, 
or to be exposed to comment and criticism, such as may be 
found in the SCIENTIFIC AMERICAN of July 18.-National 
Car Builder. 

-------------.eH'.�I •• __ ----______ _ 

The Fireless L GCODlotive SysteDl. 

A correspondent, Mr. Michael Flurscheim, mechanical 
engineer, of Gaggenau, Germany, asks : " Could not the prin. 
ciple of the firele�s locomotive be applied to coaches, cabs, 
and private vehicles ? By calculation, I find that a tank of 
H feet diameter and ! foot length, j acketed by a non-con 
ductor of heat, would be sufficient to propel an ordinary 
vehicle, containing two persons, on a Macadam or wooden 
pavement, at a speed equaling that attained by ordinary 
cabs. It seems to me that, in cities like London, Paris, New 
York, Boston, and even in smaller towns, large charging 
boilers could be kept at each cab stand or in each street, 
where, at a minute's notice, a charge of hot water could be 
obtained at a moderate expense, which would propel the 
vehicle, say, 7 miles, and then another charge of hot water 
could be obtained. Horses could thus be entirely done away 
with ; and traveling would be cheaper, more convenient, 
and less dangerous. A man who now keeps a horse and car. 
riage could, at less expense, purchase a little buggy pro · 
vided with a fireless engine, and keep it at the boiler stand 
in his street. If he wants to drll'e, he sends his boy or man 
to the stand ; in one minute the boiler is charged, and the 
cab at his door. He need not be afraid of keeping his horses 
waiting at his door, as no weather will inj ure his steam ani. 
mal. If this system were generally adopted, the municipali. 
ties would prob&bly be forced to lay narrow gllge tracks 
along each street, connecting with the cross streets by easy 
curve s ; and tracks for longer distan ces all over the country 
would follow, connecting with the city roads and provided 
with boiler stations. We could then easily come to town 
from our country places, or travel all o ver the country, in 
our own vehicles, at very little inconvenience, needing no 
one to look after or feed the horses. "  

.. ... . 
Sensitized Paper. 

At a recent meeting of the PhotogrR.phic Section of the 
American Institute, in this city, Mr. H. J. Newton, Presi. 
dent, made some observations on this subj ect. He said : The 
preparation of a sensitized albumen paper as a commercial 
article has not been successful. It has been either tao ex 
pensive to meet the popular demand, or deficient in keeping 
quality. There are several ways by which pa.per ca.n be pre
pared so that it will keep indefinitely ; but as a rule, it is 
exceedingly difficult, if not impossible, to make a print on 
such paper that would not ruin the reputation of any photo 
grapher, especially after it is a week old. Some time since, 
in experimenting in this direction, I found that, by floating 
the albnmen paper back down for one or two minutes on a 
solution of hydrochloric acid--one ounce of acid to forty 
ounces of water-and drying, it would render it capable o f  
keeping perfectly for ten o r  twelve days after sensitilling. 
Not only this, but the prints made on paper thus preparlld 
were remarkably fine, and also tholle made after ten days' 
keeping were equal to those printed immediately after sen
sitizing. Paper so prepared should not be fumed until re 
quired for ulle. After the paper has been reInoved fl'Om the 
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acid solution and dried, it would be well to pack it away 
under a light pressure, placing the albumen surfaces to· 
gether, so that when required for use It will be in proper 
condition to put upon the sensitizing bath . As it is a great 
convenience for photographers to be able to keep paper for 
several days after sensitizing without its deteriorating, I 
would suggest that some of our many manufacturers of 
albumen paper prepare some of it in this way, as I am sure 
that photographers would willingly pay the extra expense. 
In the toning of these prints, I used a little tartrate of anti 
mony, and it worked very well. In the first place, the 
prints turned red--a very deep, rich color--and toned up 
from that. I have not experimented enough to give a relia. 
ble formula, but I would suggest half an ounce of tartrate 
of antimony, which is commercially known as tartar emetic, 
dissolved in sixteen ounces of water ; for each grain of gold 
use half a dozen drops of that solution, and increase it until 
you get the desired effect. 

• • • • • 

The Railway Rolling Stock oC the United Statell. 

The return of railway rolling stock. as given in Poor's 
Manual for 1874--5, on the roads of the United Statee and 
Canada are as follows :--

Passenger cars of all claspes . . . . . . . . . . . . . . . . 
Baggage, mail .  and express cars . . . . . . . . . . . . . 
Box , merchandize, and house cars . . . . . . " . .  . 
Platform, gondola, and flat cars . . . . . _ . . . . . . . 
Stock cars _ . . . . . . . . . . . . . . . . . _ . . . . _ _  . . . . . . .  . 
Coal cars (number of wheels not stated) _ . .  _ . _  
Four wheel cars (mostly coal) . . . . . . . . . . . . . .  . 
Caboose cars . . . . . .  _ . . . _ . . . . . . _ . . . . . . . . . _ . .  
Oil cars . . • . . . . . . . . . . . . . . . . . . . . . . .  _ . _ . . . . _ .  
Ore cars . . . . _ _  . . . _ _  . . . . . . . . . . . . . . . .  _ . . . . . .  . 
Lumber cars . _ . . . . . . . . . . . . . .  _ . _ . . . . . . . . _ . .  . 
Freight cars not classified . . . . .  _ . . . . . . . . . . .  . 

29,90 
4,157 

87,009 
. 52,198 
14.222 
66,887 
37,8!J2 

1 ,,549 
3,154 
2,102 

193 
94,694 

Total . . . _ _ _  . . . . . . . . . . . . . . . _ _  373,!J59 
Locomotive engines . . . . . . . . . . . . . . . . . . . . . . . . 14,939 

Deducting from these aggregates 774 engines and 13,980 
cars of all classes,as returned by the Canada roads, leaves for 
the roads in the United States a total of 14, 165 engines and 
359,979 cars, exclusive of what are denominated eervice cars, 
and exclusive of narrow gage cars. 

-----------__ .H' ••• '�.� __________ _ 
SfDlple Dyspepsia ReDledles. 

Dyspepsia arises from a great variety ef causee, and differ
ent persons are relieved by different remedies, according to 
the nature of the disease and condition of the stomach. We 
know of a lady who has derived great benefit from d rinking 
a tumbler of sweet milk--the richer and fresher the better-
whenever a burning sensation is experienced in the stomach . 
An elderly gentleman of our acquaintance, who was afflicted 
for many years with great distress after eating, has effected 
a cure by mixing a tablespoonful of wheat bran in half a tum 
bIer of water, and drinking it half an hour after his meals. 
It is neceesary to stir quickly and drink immediately, or the 
bran will adhere to the glass and become pasty. Coffee and 
tobacco are probably the worst substances persons troubled 
with dyspepsia are in the habit of using, and shonld be 
avoided. Regular eating of nourishing plain food, and the 
use of some simple remedies like the above, will effect in 
most cases quicker cures than mediciDe. 

-------------.�,.�, .. -------------
Hlgb BuUdln/t8. 

A visitor to our office recently, coming to New York for 
the first time in several y ears, mentioned the prevalent ma
nia for lofty buildings as one of the most noticeable, to a 
stranger, of the changes which have taken place in our city 
architecture. It is curious to remark that the tallest of 
these high edifices are situated within the radius of a few 
blocks of the SCIENTIFIC AMERICAN office, and our out· of
town friends, in visiting the latter, may spend an interesting 
hour in making the round of these very imposing structures. 
Their hights are as follows : Trinity church, 284 ffilet ; Union 
Telegraph buildin g, 226 feet ; Brooklyn bridge tower, 222 
feet ; Tribune building, 221 feet ; shot tower, near Beekman 
street, 220 feet ; St. Paul's church, 203 feet ; post office 
dome, 195 feet ; Equitable Life Insurance building, when 
two stories, soon to be added, are finished, 175 feet. 

• .  e . • 
A Natural Curiosity. 

Massachusetts papers report that a portion of Winchendon, 
Mass. , covered with grass, cranberry vines, whortle
berry bushes, and over four hundred trees, recently floated 
off into Monomonock lake, between Rindge, N. H., 
and Winchendon, Mass. The newly formed island was 
first sean near the town of Rindge on May 30. The fol . 
lowing day it again floated off about two miles down the 
lake, but on June 3 returned to its first place of anchorage. 

The island covers six acres,and is in a lake covering an area 
of 2,500 acres.  It was probably started from its natural site 
by the lake being unuBually high and a strong southerly 
wind prevailing. But it has also been suggested that it left 
Massachusetts for a summer vacation in New Hampshire, to 
escape the effects of protracted legislation, and that after all 
it may only have originated in a Yankee trick for attracting 
summer tourists to the lake. 

• • • • • 

New Property oC Metallic Rhodium, 

MM. H. Sa.int Clair Deville and Debray state that rho
dium, precipitated from its solutions by formic acid or al
cohol, decomposAs the formic acid with a disengagement of 
heat, and rednces it to its elements, hydrogen and caIbonic 
acid. This action continues almost indefinitely. 

When the action of the rhodium on the for m ic acid be· 
comes weak, it is merely necessary to wash and dry the 
metal in contact with air in order that the phenomenon be 
repeated with its primitive intensity, disengaging equal 
volumes of carboni.c acid and hydrogen. 
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A gricultural Life In Missouri. 

What can be pleasanter, says an exchange , than the life 
of a Missouri farmer ? At dayl ight he gets up and examines 
the h oles  around his corn h ills for cut worms,then he smashes 
cod d ling moth larvre with a hoe handle until breakfast. The 
forenoon is devoted to watering the potato bugs with a solu
tion of Paris green, and after dinner all hands turn out to 
pour boiling water on the chintz bugs in the corn and wheat 
fields. In the evening a favorite occupation is smudging 
peach trees to discourage the curculio ; and after a brief sea· 
son of family devotion at the shrine of the night ·flying cole
optera, all the folks retire and sleep soundly till Aurora red · 
dens the east and the grasshoppers tinkle against the panes 
and summon them to the labors of another d ay. 

--------------�.� . .. �. � . .--------------

New- French River Steamboat, 

A large steamboat has recently been constructed at Seyne, 
France, after the plans of M. Dupuy de Lome, for the navi
gation of the river Rhone. She is 496 '8 feet in length , 
and has 37 '1 feet beam. With her c@al on board she draws 
but 1 7 '5 inches of water, and can receive 126 tuns of load 
per 3 9 inches of immersion. At a draft of 50 inches she 
carries a load. of 900 tuns . The vessel has four boilers and 
two inclined compound engines , which drive t wo large heli· 
coidal wheelll pl aced in the stern ,  each of which has twelve 
wings. Each wheel moves independently of the other, so as 
to be used for steering . The craft has been tried once, but 
without good results, through some mistake in the construc 
tion of the machinery. It was foun d thll.t a high speed threat · 
ened to shake her to pieces .  This, however, it is said, will be 
shortly remedied. 

• • • • • 

American Telegraphy. 

The f'fficiency of the service o f  the Western Union Telfl 
graph Com pany is well illustrll.ted by a statement wv ich we 
copy from Mr. William Abbott's Monthly Circulflr for July 
1. Th is statement, whbh alludes to the perfect organiza
tion of the Anglo American Telegraph Company , says that 
messages are exchanged between London and California in 
the same ppace o f  time occupied for similar service between 
London and Paris, the distances respect i vely bein g about 
5,500 and 250 miles. As the Western Union Company per· 
form over two thirds of the entire service between London 
and California, the exhibit is a remarkable evidence of the 
effi ciency of that com pany, and, considering the respectable 
source whence it comep, the ap precill.tion is all the more 
valuable. --Jo urnal of the Telegraph. 

- .-. . . 
Spiritual Phenomena. 

At a private p arty, givtln at his London house during the 
past month, Sir Charles W h eatstone exhibited some curious 
electrical experiments for the amusement of his friends ,  
which would seem to throw some light on certain so called 
" spiritual istic manifestatiolls. " I n  a dark room, by a 
stamp of his foo t, S ir Charles produced a brilliant crown of 
electric light in mid air, while musical instruments seemed 
to be played by invisible hands, whereas the sounds really 
came from a n  8dj �ining room, in which the player sat, and 
were made to appettr to be produced by the instruments be· 
fore the s pectators bJ an ingenious contrivance. A contest 
between Science and the " spirits " in their own chosen fell.ts 
would be almost as memorable as the celebrated competition 
between Moses and the magiciar;s.--Liverpoo � Post. 

--------------� .... . �. � . .--------------

A n  Interesting Discovery. 

S ome workmen, while engage d in laying water pipes in 
Cividale, Italy, recently encountered a large flat stone. On 
raising this, a bed of mason work was revealed , in which was 
placed a stone sarcophagus covered with a marble lid. 
Within the receptacle were the remains of a human skele
ton, some portions of which were yet perfect. Beside the 
body lay a sword, lance, hel met, spears, a gold clasp and 
ring, a piece of very beautiful gold tissue, and a flask of 
water, which was still remarkably clean. The removal of 
clay from the bottom of the grave brought out the letters 
G I SVL--Irom which archre ologists b ave d ecided that the re
mains are those of Gisulf, Duke of the Lombard Marches of 
Friuli, who fell in battle in 611 ,  while repelling an invasion 
of the Av ars. 

--------------4 .... . �. �. __ --__________ _ 

TilE NEW COMET . --Pro fessor Parkhurst eays that the 
new comet m ay be found , by the aid of  a small telescope, 70 
south of Y UrsiE Minoris, the upper pointer of the Littl e Bear. 
Between 9 an d 10 P. M ., it will be almost directly to the left 
of that s , ar. The dis tance of our new visitor is estimated at 
about 100,000,000 m iles. In about a week it will be found 
midway between the y and Thuban. 

--------------4.� .• �' � • ._--__________ _ 

TOOTilACilE CURED BY ELECTRICITY.--Dr. Bouchard, of 
Paris , says thll.t tootha che may be almost instantly arrested 
by a constll.nt b'\ttery current from ten cells. The positive 
p ole is placed against the j aw, on a level with the painful 
tooth,  and tb e n egative pole to the antero· lateral region, on 
the same side of the neck. 

--------------� ...... . ...... ------------
THE Earl of Cai thness, of whose novel form of ship's com

pass we recently gave an illustration, has produced another 
invention in the s hape of a machine for clean ing and brush . 
ing rail way carriages.  The device, we nnderstand ,  is an I'X
cellent one, and has been adopted by the London and North
western Railway C JmpII.ny. 

. .• �. � . .--------------

SUCCESS,  S&ys Josh Billings, dOBS not cOD .sist in never 
making blunders, but in never making the. Rame one a 
second time. 

J titntifit jtUtritan. 
THE immersion of hides for hours In a two per cent solu

tion of carbolic acid , and then simply drying them, has been 
recently substit.uted for the tedious and expensive process of 
saltin g them for transportation from South Americll. and 
Australia, and with most Batisfactory results. Bones have 
been similarly treated for transportation.  

HOW SHALL I INTRODUCE MY INVENTION ! 

This Inquiry comes to ns from all over the land. Our answer Is : Adop t 
such mea.ns as every good business man uses in liclli n g  his merchandise or 
In estabU.hlng any bu.iness.  Make your Invention known. and If It pos· 
sesse. any merit, somebody w!ll want It.  Advertl.e what you have for 
sale I n  such paper. as circulate among the largest class of per.ons l!kely to 
be Interested I n  the article. Send !IIustrated circulars describing the merits 
of the machine or Implemen t to manufac turers and dealers I n  the special 
article . all over the country. The names an d addres.es of persODS In dlf· 
ferent trades may b e  obtained from State directori e s  or commercial re@ls
ters . If the Invention Is meritoriOUS,  and If  with Its utll!ty I t  possesses 
n ovelty and Is at tractive to the eye. so much the more l!kely It I. t o  find a 
purchaser. In'rentors, patentees,  a n d  constructors of new and useful 
machines,  implements, and contrivances of novelty can have thefr Inven· 
tlons !llustrated and described In the colum n s  of the SOIENTIFIC AMERI. 

CAN. Civil an d  mechanical engineerlng en terprlses, such a.s brldgea, docks, 
foundries,  roll1ng mUls. architecture , and Dew i ndustrial enterprises  of al l  
kinds possessing Interest can find a place I n  these column. . The publ!sh. 
era are prepared to execute illustrati o n s ,  in the best style of the engrav
Ing art, for thls paper o n l y .  They may be copied from lI:ood phot ographs 
or well executed drawings. and arU sts  w!ll be sent to any part of the coun· 
try to make the necessary sketches . The furnishing of photogra phs 
drawings ,  or models I s  the least e xpensive, and we r ecommend that  c ourse 
.s preferable .  The examinatio n  of either enables U8 to determine If I t  Is 
a subj ect we would like to publ!sh, and t o  state the cost of engravlng In 
advance of Its execution.  so that parties may decl!ne the conditions with· 
out incurrtng much expense. The advantage to manufa cturers , patentees,  
and con tractors of having theIr maChines,  inventi ons, or engineering 
works illustrated in a paper of such large cIrculation as the SCIENTIFIC 

AMERICAN i s  obvious. Every issue n ow exceeds 42,000 and will soon reach 
50.000, and the extent of Ito circulation Is l!mlted by n o  boundary. THere 
Is n o t  a country or a large city on the face of the globe whfre the paper 
doe. not circulate . We have the best authority for stating that some of 
the largost orders tor machinery and patented arttcles from abroad have 
come to our manufactUrers t hrough the medium of the SCIENTIFIC 

AMERIOAN. the parties ordering having seen the article Illustrate d or 
adverti sed I n  these column . .  Address 

MUNN &: CO • •  

S '2'  Park Row-, N. Y. 

Invention. Patented In Enl{land. by Americana. 
[Comp!ied from the CommissIoners of Patents' Journal.) 

From July 7 to July 10, 1874. In clusive. 
AMMONIA FROll GAs . -B . St l liman, New Haven, Conn. 
ARTIFICIAL STONE.-J. 0 Frtel , Bro ok lyn , N. Y. 
BOI LER TUBE SCRAPER.-.J . Conicott, Bosto n ,  Mass. 
CAR AXLE .-G.  W.  Mtlt·.more , J anesvi l l e .  W l� . ,  et a l. 

CHEMICAL TELEGRAPH , ET(L-T. M. F o o t e  et al" New York city. 
COAL CUTTING MACHINE, ETC . - H .  F. Bro w n ,  Indlanapolts, Ind . ,  et aI , 

COD LIVER OIL.-J . G. Haya, N e w  Orl e a n s ,  La.  
CONSTRUCTING PlEBS, ETC. -C . E .  Hill,  N e w  York city. 
DAMPING PAPER . -R . M. Hoe , New York city. 
FERTILIZER -R. A . Chese brough. New York city.  
HORSE SnoE .-G . D u n ning et al.,  Waukegan , Ill . 
LIGHTING GAs.-E . E. Bean , Boston ,  Mass.  
MAKING BOOTS, E T C . - D .  MUls,  Brooklyn,  N .  Y.,  et al. 

M AKING BOOTS, ETC.-H. G .  T h ompson, Mnrord, ConD. 
MAKING G ... . -w. Elmer. New York city . 
1I1AKING ICE . ETC . -J .  M. G. Beath. S a n  F rancisco. C al . 
:M ATCH IGNITION SI;RFACE.-L. O. P. 'Meyer. Newtown, Conn. 
PUNCHING 'T ICKETS . ETC . -J .  H. Smsll. Buffalo, N .  Y. 
REGENERATOR FURNACE . -M. Foster, Alleghany, P a .  
RENDERING FATS, ETC . -H . S. Firma n , N e w  Y ork city. 
SAW AND H ANDLE . -H .  Dlsston,  Philadelphi a. ,  Pa.. 
SCREW-Ct:TTING MACl'IINE . -C .  Sellers,  Pb!ladelphla. Pa . 
SIGNAL LANTE&N . - Universal Signal Light Company. New York city. 
SPINDLE AND BOLSTER.-F. J .  Rab beth,  Pawtucket, R. I .  
STEAM BOILE R . -G. G .  Lobd el l ,  W!1mlngton. D e l .  
S T E  \)1 ENGINE A N D  GENERATOB .-E . A . L. Roberts , Tftu svill e ,  Pa . 
STITCHING AND STRETCHING CLOTH.-A. S. Dismore, Boston, MasSi.  
TCCKER F O R  S E W I N G  M ACHINE .-J . Barrett, BuffalO , N.  Y.  

NEW BOOKS AND PUBLICATIONS. 

THE POEMS OF VIRGIL. Volume I. , containing the Ten 
Bucolics and the First Six Books of the A<:neid . Price 
$1 .75. Boston. Mass . : G inn Brothers. 

A handso m e  reprint of classics of worldwide fam e .  edited with care by 
Messrs. Allen and Greenough. with notes of II:reat value to the student and 
translator. 
MINING INDUSTRY OF TilE STATES AND TERRITORIES OF 

THE ROCKY MOl;NTAINS, including Descrip tions of 
Quartz, Placer, and Hydraulic Mining. Am algamation, 
Concentration, Smelting, etc. By Rossiter \V. Raymon d ,  
P h .  D r . ,  U nited � tates Commissioner of Mining Statis
tics, etc. Illustrated with Engraving s and Maps, and a 
Colored Geological Map of the United States. 8vo., 540 
pp. Price $4.50. New York : J. B. Ford & Co.,  27 
Park Place . 

There is little n e e d  to inform our readers Of Professor Raymond's ex
tended k n owledge o f  the topograpby an d resourc e s  of the m I nerai district s 
of the W e s t .  Probably no one has SO tho roughly explored these reglonf'l.  
pregnant with the future prosp erity of the whole c O "l t i n e n t ,  as Professor 
Raymon d ,  Bnd certainly n o  one can spe&k more authoritatively o n  the sub· 
jects of minIng and metallurgy. The gre a t  experience and Information of 
the author have been adm�rab!y elabora.ted i n  the volume b efore us,and we 
welcome I t  as  a valuable addition to our Ust o f  technical and statlst1cal 
works . It  is excellently Illustrated, the maps betng especially commenda· 
ble for accuracy and clearness,  

STATISTICAL ATLAS OF TilE UNITED STATES. Part III.-
VITAL STATISTIC S . New York : Julius Bien. 16 & 18 
Park Place . 

The third part of this magnl:!lcent publ!catlon is ready In a dvan c e  of the 
others, and consists of charts of the proporUonal prevalence o f  various 
classes o f  disease and bod!ly I n firmltle • •  a .  well as o f  nationallty o f  the 
people and o t her valuable statistics. The whole w ork I s  t o  consist of 
fifty m.p • •  with explanatory text,  the expendltnre for which bas been au· 
thorlzed by C o ngress ; and from the initial secUon sent UB,  w e  are able to 
a88�rt  that n o  more ela.bora.te or valua.ble compllat1�n has ever be en 
organized. printed and published.  We are I ndebted to the Secretary o f  
tile In ter\or f o r  t b e  c o p y  of this work . 

1 2 1 
WILEY'S AMERICAN IRON TRADE MANUAL of the Leading 

Iron Industries of the United States, with Descriptions 
of the Iron Ore Regions . Furnaces, Rol ling Mills. Besse
mer Steel Works , CaT, Locomotive, Steam Engine, and 
Bridge Works,  Iron Ship Yard s, Stove Founderies, etc . 
Compiled and Edited by Thomas D unlap. Price $7.50. 
New York : John Wiley & Son, 15 Astor Place. 

The promise held out I n  this very compreh ensive title Is amp l y  fulfilled 

tn the book, wherein Mr. Dunlap has, with great labor, care , a n d  p erepi� 
ca.clty, given an elaborate account of every establtshment In t h e  c o u n t ry 
whtch makes or uses Iron in its trade . It Is a complete dtrectory of our 
most Important industry ; and the d escri ptions of  the various mtnc s , 
works , and factories are graphically written, glvtng the most d etailed p a r  
ticulars o f  every branch of t he subj ect.  A s  a. book of referenc e , t t  Is  indla
pen�able ; and it is  also a very interesting and instructive work for the 
general reader. 

THE LABORATORY Is  the name of a ncw monthly journal of the progre s s  
of chemistry, ph armacy, medicine, e t c .  Price 50 c e n t s  per annum . Bos
\9n.  Mas • .  : W. W. Bartlet & C�.  

Im proved Bottom Plate for Ranl{e C b i m n e y .  
Hamilton C .  Garwood. Jersey City. N. J . -ThI8 I s  a b o t t o m  plate f o r  

range chimneys having a conical or pyramIdal elevation I n  t h e  m I d d l e  p o r ·  
tton,  with an o p e ntng and v a l v e  a t  the top, a n d  a b o y e  the top a. pIpe or fi n e  
for carry ing off the o d o r s ,  smoke , e t c . ,  f r o m  t h e  range w h e n  CO O King, a n d  
f o r  venti lating the room. 

l lU Pl'ovcd Burll'lar Al arm • 
. Ta.mes H. Whttel egge, New York ctty.-Thls inventIon relates to the con

structIon of s a l e ty bolts for burglir a l arms ; and consIsts mainly o f  a spring 
bolt so constructed and arranged In relation t o  a hole  tn the lock bolt that 
when the lock I s acted upon by a. key o r  o t h e r  Instrument from either sIde 
it  stops the m o vement o f  the lock and rtngs a bell. 
Improved Joint Connection for Top ICbords of Iron Bridll'es 

and I m proved Gir d e r s  and Column •• 
Walter G .  Coolidge and Ed ward Hem berle,Chlcag o , l 11 .-The first Inven 

tion consists of a peculiarly constructed j o i n t  piece for wrought tron to p 

chords In bridges having what are known as pin connections, the j o in t  
oiece b e I n g  m a d e  etther o f  c a s t  iron or wrought i r o n .  T h i s  connection Is 
adapted for the construction of the t o p  ch ords entirely o f  wrought Iron 
wIthout necessitating auy rivettng at the place o f  connec t I o n ;  t t  f Urther 
has the advantage of enabItng the connectton of ties and posts with the 
utn, being m9.de ind epen dent of the top chord5, and th e chord s ections bei n g 
p u t  o n a fterwartl , which expedItes and cheapens the labor of t he erection 
of the structure . The same inven tors have devised a new form for tron 
bars for columns,  consIsting of a plate with ribbed edges. Into t h e  trough 
of the said plate other plates are fitted to form thlckenlnl!: pl a t., & t  the 
ends of the columl!s . Roll e d  � beams or pla.te girders arc a t tached to satd 
plates connecting two together.  A platn plate, stratght or tapered, mq.y 
be employed between t wo == beam s .  Pi n s  pa.s through the ends of th e 
columna . The advantages are superior strength for a gtven amount of 
metal. olmpl1clty a n d  cheapness of cQn.tructlon, and acces sl h!l!ty of all 
exposed pa.rts for ir:.spection and painting. 

Improved Boil er lVa sh i n l{ · l llI a chine. 

Reuben Wood,  Grand Ledge,  Mtch .-Thls is au i m proved wac;htng mt
chine so construct e d  that the steam and hot s uds may b e  poured upon the 
clothes while they are i n  agt tatton and constantly ch�ngtng their places,  

lind may flow off, carrying the dIrt with tt ,  and m3Y l e ave the dirt i n  the 
bottom o f  the boller. so that It  w!ll n o t  agai n be carried u p  and depo.Ited 
upon the clothes.  By suttable constructtou, as a. cyl ln (l er 18 reVO lve d . t h '� 
clothes w!1l be carried up by the wings and fionges n early to the t o p  of the 
cylinder, when they w!1l  give way I n  the middle of the m •••• and fall b.ck 
Into the bottom of the cylinder. so tha t they will b e  al l  the t i m e  . h ' n � l n g  
their pos1tion, a.nd a l l  t h e  tIm] will l n v e  strea m �  of steam and h o t  wa.ter 
discharged upon them, 80 that they wHI be washed clean I n  a very short 
ttm e .  The water. Bs it  flows back tnto the space beneath the false bOltom, 
curies with It  the dirt  taken from the cloth e s ,  Bnd leaves i t  there,  so that, 
very \!ttle of .ald dirt w!l1  again be thrown upon the clo the • .  

I m prov e d  Steam B o i l er. 

Carlos A. Clark , Bloomfield, Iowa. -Thl' Is a boller constructed with 
two steam domes connected with each other by tUbes, and with horIzon
tal steam·generating tubes by verUcal tubes . The steam may be used 
from the upper tube or from etther of the domes,  as may b e  found fi lst 
conventent.  With thIs boller. fuel may be ut!l!zed to a l<reat extent. N o  
large body o f  water I s  t o  b e  h eated. and d.nger o f  explosion I s  less th.n 
wi th ordlnary"bollers. 

Improved Horse B l l uder. 
John W .  Kennedy, Central Village, Conn. , assignor to himself and 

W11llam H. Kennedy. Oberlin . O .-Thls Invention consists o f  a bU n der 

made Independent of bridle or halter. and applicable to prevent horscs 
frorn j umping over fences snrl thereby escaping from a pasture.  It  passes 
under th e eyes. stopping all vision from side view� as well as tron t,  and as 
the horse approaches a fence, not seeing It or the gNUlld o n  the oppoalte 
side. h e  fears to and w !ll n o t  leap the fcnce . 

Improved Curtain Fixture, 
Levi Bradbury. Bennington. Yt.-The brackets are mode of wire with one 

or more convolutions to form springs, and with prongs, s o  that they mll.y 
be dri ven into the wood, and fastened without screws or nat l s .  These 
spring brackets are made to press agatnst the e nds of the roller with any 
required amount of friction to hold the curta i n  In any desired lhlsltlon.  

Im proved Hay El evator. 
Uel H. Shockley. Rlngv!1le,  Kan .-In this hay elevator a carriage Is ar · 

ranged to travel horlzontally and c>Try a bundle of h 17 suspended by the 
cord, by which movement Is  Imparted to the ctJ.rriage.  The improvement 
relates to the construction and arrangement o f  p arts, whereby, when the 
carr1age hali reached the place of deposit  for tae say, the suspending rope 
may b e  swung laterally to free It  from hinged doors or clamps.  a n d  a l l o w  
the load or b u n d l e  to descend. 

Improved Feed Water Heater. 
Richard Garstang, St. Louis ,Mo . -Thls t n vention consIsts of 8 fee d water 

heater composed of two cast metal oval heads , with �hort eylln der at tach · 
ments, connected to an intermediate cyl1nder containing tubes fitting i n t o  
t u b e  s h e e t s  in the e a s t  metal cyltnders. Tb.ts  forms a h e a t e r  o f  t h r e e  com. 
partments,lu one of w h i c h  Is  a filter,and tn another o f  which the feed water 
Is suppl1ed In direct contact with the waste steam, after which It  Is  forced 
by a pump througb. the other compa.rtments , also t hrough the tubes sur
rounded by the exha.ust s t e llm, and also throl.u�h t h e  filter Into the boiler 
all In a way calculated to be vcry effiCient I n  heatlug the water. 

I mpl'oved HOI{ Rlnll'inl{ and Marklnl{ In .trument8,  

PhtUp Ltsteman n ,  Collin sville, lll.-Tht!!l invent ion consIsts o f  plnchers 
so constructed that a semicircular rfng b l ank for the hog's nose is formed, 
and the ring blank Inserted .  The partiy llnlshed ring blank I .  ploced I n  the 
grooves of the Jaws, and. In this position. I t  Is sli pped on the upper cart! lage 
of the hog's nose, the j aws are compreesed, and the ring blank I s  inserted,  
The blade for marking a hog shuts Into one of the levers . 

Improved Machine fo r Making Hollow Cylinder. ot 
Paper. 

Marble D. Keeney. Rockton, Ill.-Thts Invention consists of " formIng 
roller. which I s  keyed t o  the free end of a shaft driven by suitable power. 
and cons tructe d  o f  two semtctrcular secti o n s .  These are pivoted by their 
diametrical arms and fulcrumed a t  some distance from one j ot n t  o f  the 
sections, whtle the othrrj otn t i s  ac ted upon by a pivo t e d  weJge ptece, 80 
as to hold the edge of the continuous p.per firmly in the clamping j Oint by 

sprea.ding the other joint,  Bnd form then the box: or barrel o n  the roller 
Improved J ournal Bearing. 

De Witt C .  Clough, Auourn. N. Y.-Tbls I n ,entlon conSists In a J o urna 
bOX, cast w lth longltud' nal stde gro oves or channels, extending bet ween 
shoulders n e or the face parts for producing a firm binding o f  the Babbit t  
metal l!nlng cast therei n .  
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Improved Hay and Colton Press. 

Hiram Lupher and Dexter S .  Munger, TullallOma, Texas.-Tbl. lnventloll 
relates t o  n ovel means for operating tho follower of a bay or cotton press,  
t b e  object  being to give a m.xlmum purchase In applying the muscular 
stre n g t h  of men, and to enable the  greates t weight t o  be compressed Into 
t!!e smalle.t bulk . Thl. n o t  only produseo greater convenience in the 
manipulation of the bale,  but  dlmlnl.hes the freight chargeable thereon by 
railroads and steamers . 

Improved Cookinlf Apparatns. 
Mary A. Scott, Patoka. Ind.-Th l o l nvent lon conolots o f  a metal caoe con

taining a steam boller, oveno,  and oteamlng cbambers, adapted t o  be placed 
o n  a s tove or  range, to generate the steam for heating the cooking cham · 
bers . It Is designed to distribute the heat better,  and thus utilize It to a 
greater extent than Is done In the common otoves a n d  ranges .  

Improved C o r n  a n d  B e a n  Plnnter. 
George H. Smltb, C ,burg, Can .-The object of this Invention Is to plant 

corn, beans, etc. ,  i n  rows of any width , and to fertilIze and cover the Bsme 
In  one operati o n . It consists In an npper frame containing the fertilizer 
and gratn boxes and mechani sm actuating the same, and B lower or supple· 
mental frame containing openers, sponts,  coverers and rollers attached to 
the upper fra m e  by IInko, and elevated by meano of an elbow lever.  A 
cylinder In the grain  boxes having cavities upon Its periphery 10 actuated 
by a squared ohaft;  and ao l t  revolv.s lnolde a j acket o t  sheet metal,  a n  arm 
attached t o  Ito e n d  alternately openo a feed .lIde admitting the grain which 
1111. tbe  cavi ties I n  said cylinder ; and the said caVities, when Inverted from 
t h e  revolution of the cyll n der, dl.cha�ge their  conte n t .  through the spouts 
below.  The mech anism I n  the fertiliz e r  boxes Is  similar to that o f  the 
grain boxe., except that  the hopper Is  provided with a stirrer, and the cyl
Inder has n o  j acket.  Both grain and fertilizer boxes are laterally adjusta. 
ble upon tbe  sq uared shafts,  .. s are also the bars of the supplemental frame 
Bupporttng the opener,  sponts,  coverers,  e t c .  

Improyed Rol l e d  l'letaillc Bars. 
Reuben P.  Colton , Gananogue, Ca.n.-T h l s  inventton Is  a new manufac� 

ture consisting o f  iron rods or bars from three f ourtbs t o  half an Inch In 
cross Bectlon,  rolled from piles  or fago ts ,  a n d  provided w i t h  edged pro
j ecting ribs parallel to the planes of plllng. 

Improved Car A x l e  Lubricator. 
John W. B ollman and John G .  Ernst,  Baltimore, Md.-This Invention 

elates to a n o vel and economical mode of  applying l ubricants t o  car axles, 
nd consists I n  using a spring, one or  b o th of whose ends clasp a side or 
Ides Of  the j ournal ; while, on the Inner side of each o f  tbese ends Is  at·  
ache d the end of a wick which IB .aturated with and has part oflts  length 

resting In the lubricant .  

I mproved Bedstead , 
Stephen P. Leake, Lo ndon,  Can .-Thls Invention relates to the construc· 

Ion o f · crlbs, c o t s ,  crad les,  and bedstead s ,  10 that they may be made 
cheaply, durable ,  and without the use o f  metallic fastenings,  such as 
screws,  catches, or hookR : and so that the labor, machinery, and expense 
of letting the fastenings Into the frame ,  and IItting them thereto, may be 
entirely avoided. 

Improved Thrllsb l n lf  Machine Attachment. 
Asa Low, Shell  Rock,  Iowa.-Thls Invention consists  In causl n ll  the grain 

t o  pass fro m  the thrasher cylinder to a n  upwardly moving endless straw 
carrier m1.de of leather belts or  wooden slats, and then t o  reach the rattle 
rake while the grai n  that drops from the s t ra w  falls upon tbe bottom of  
said rake,  and Is carried back where t h e  apron depoolts . The grain that I s  
hlown o v e r  the ordinary thrashing machine riddle pas.es directly to  t h e  
riddle o f  the Inventor's attachm e n t ; while t h a t  carrlell a w a y  In t h e  straw 
I s  lint dropped through the v e ntilators, and then returned with the straw 
carrier on the lo wer 1I00r of the stacker t o  the same destination.  

I m proved S t u m p  E xtractor. 
Randolph P. C ory, C o n secon,  Can .-Thls Invention relates to and con

ItSts t n  mechanical moans fer extracting stumps and roots of  trees from 
their  native soil , I n  l lftlng heavy bo dies, and In transplanting them with 
convenience, dispatch,  and facili t y .  

Improyed 4pparatu8 for Bolstlnll a n d  Tlerinll Cotton. 
James B. Wendel, MemphiS, Tenn.-This Invention relates t o  means 

whereby cotton balcs may be raised and transferred to any given position 
10 as to form a succession of  tiers or piled bales In a building . 

Improyed Stove Urate. 
lIf . AUllustus Withers, Pottstown,  Pa.-Thls Invention relates t o  stove 

grate" and conols t s ln  novel means whereby the clinkers may be detached 
B n d  removed from one p art o f  the grate without the neces sity of tipping, 
ellsarranglng, or emptying the whole grat e .  

Improved Horse D etacher. 
Thomas E. West, Nicholan llle,  Ky.-In this device the traces are re

leased from pivoted levers b y  pu\l lng a strap a n d  allo wing the levers to  
turn Into a p osition at right angles  t o  the whlmetree,  to which they are 
pivoted . 

I m proved Railroad Car Stove. 
John H .  lIlahrenholz, New York ci ty. -Rallroad car s toves are usually so 

constructed that, when the car upsets or the otove I s  disp laced by a violent 
collisi o n  or other cause, the car Is frequently set on lire, and tbe roasting 
of tbe help less passengerB l s  added t o  the other horrors of  a railroad aecl· 
den t .  Th e present Inventor arranlles a closed top IIrepot and drop lIue In 
a cylinder having an openwork top, so as to prese n t  a large area o f  heating 
.urfsce, and to allow tbe air free access to tbe pot and II u e  on all sides,  
and free escape tbrough the top of  the cylinder.  He also arrang.s a water 
reservoir and steam generator beneath the 1I00r of the car . The stove Is  
firmly attached to the 1I00r of  the car,  and cannot be readily displaced.  It 
moy be turned over or bottom side up without disc barging any lire Into the 
ca.r, and is ,  therefore, safe i n  cases o f  acciden t . 

Improved Balanced Slide Valve. 
John T.  Hill,  Warren ,  Pa.-S\lde valves for oteam engines,  as  uaually 

conotructed, are subjected t o  the full pre. sure of the steam, and conse
quently wear and cut on tt.elr faces, and frequen tly lJecome useless . The 
obj e c t  of the present Invention I s  to s o  construct a valve that I t  will  n o t  
be subj ected to this  d o w n  pressure ; and I t  consists In a valve having an 
elastic top plate or  follower conllned between lIange plates  on the sides 
aud ends o f  the valves. The valve having this plate thus arranged 10 placed 
on tbe face of the cyli n der within the steam chest, and the steam cheat 
cover put on,  which forces down the plate against the pressure of tbe 
springs . The reaction of the springs and the aetlon of the steam o n  the 
lip forces the plate upward with a constant pressure . 

Im proved Table for Vessels. 
Captain Edward P .  S .  Andrews, H.vlhh, C o l .-Thi. Is  an Improved table 

for use on vessels,constructed w1th bect l onal top leaves,8wlnging I n  8uitable 
aupportlng standards by means of weights eOllnected to them by pivoted 
lever rod. for the  purpose o f  retaining a level position O f  the  top during 
the rolling motion of the vessel . 

I m proved B l niulf Package for L a u ndry. 
Alexander 1Il .  Van Ller, N e w  York city. assh:nor to h i mself a n d  Freder· 

Ick R .  Gillespie,  same place,-Th l s  i nvention relates to the manner of  put· 
tlng u p  bluing ".ed for laundry purposes.  and consists In a perforated 
glass casing In which the bluing bag Is enclosed.  

I m proved Ste a m  B o i l er. 
Phil ip  T. Brownell,  Elmira, N. Y.-Th i s  boiler lias  a lIue leading to Its 

smoke discharge pipe,  connected wIth a sl iding lire box, to take oil" the 
produets o f  combns t l o n  when said lire box Is  withdra w n .  The sliding lire 
box I s  provided with a I I p  arranlled to close the lIue when the lire box has 
been pushe d under the boiler.  Tke IIrebox i .  also combined with a plate 
hinged to the boiler base,  covering the top of the lire box when said box Is 
drawn out, and swinging up out of the way at o ther times. 

Improved Game Apparatu8. 
Henry L. Crist, Middletown, Pa . -In playlnll this  game the object Is to 

throw rings Into the coils o f  a spring, so as to  be suspended. The spring 
I s  vertically fastened t o  a laltable standard. It 10 aloo a part of the game 
to throw the rings over pins on the table beneath . The suspended rin g 
counts a certain number, and the other Ings encirClin g the pins are given 

esa valueo .  

I m proved Vapor B urner. 
Frederick A. Sawyer, Houston,  Texas, aSSignor t o  himself and Addison 

H. Baldwln, same place . -The 011 10 carried through a wick tube to tbe 
reservoir . The burners are simple perforated tubes, radiating from tbe 
center, but In communication with a n  annular generating chamber which 
forms the base of tile reoervolr. The 1I0w of oU to the chamber Is  regu 
lated by means of a valve. The burner tubes are closed at  their outer ends 
and are provided with pans to catch the drip.  The liquid consumed may b e  

a n y  of t h e  light hydrocarbons, a s  gaSOline,  naphtha , e tc . ,  and Is  carri ed up 
t o  tbe reservoir by capillary attract ion,  and I s  converted Into vapor as I t  
enters the burners by the h i gh temperature cansed by the lIames. 

Improved A dj u stable Window Reflector. 
Cbarles Christensen and Charles Olsen, New York elty.-Thl s  Inven t i o n  

h a s  for Its  object to furnish rellectors for w i n d o w s ,  so  construc ted t h a t  
tbey c a n  be readily adjusted to g i v e  a n  I n m a t e  o f  the r o o m  a view of the  
street In  both dlreetlons without  being seen . It  consists  I n  a simple ar·  
rangement of gearing so constructed that, by turning the knob, the rellec· 
tors may be extended a t  any de.lred angle, as  the observer may desire. 

I m proved Fruit D ryer. 
Judson Allen. Everett ,  Mo .-The hot air enters Into spaces at oppo

sIte .Ides of the drawero. These spaceo are s eparated from the space 
under the lower drawer by plates.  They are al.o separated from the 
spaces between the drawers, except the upper one,  by valves, and they are 
enclosed belo w the upper drawer by curved dellectlng plate s .  The draw
ers are arranged wltb a passage, alternately o n  opposite ends, and have 
olots or  perforations I n  tbe bottom, to allow lome heat to pas. u p  b e ·  
tween them.  The heat I s  supplied to t h e  drawers mostly f r o m  passages 
by the valves,  which are graduated so that each one wll l  take Its due mea· 
Bure , the upper one entirely cutting oil" the space when n ecessary . Tbe 
heat escaplnll beyond the upper valve Is all turned I n  under the upper 
drawer, or the next to tbe upper o n e .  The dampers are connected t o  
levers outside of the c a s e  by IInkB which a r e  so adjusted as  to graduate 
the val yes t o  the air curre n t s .  

I m proved Fin lfel· Rlnll. 
James Annln, Le Roy, N. Y.-Thls Invention consists of a spring IllI1ng 

piece. to spring Into the ring Inside o f  the linger after I t  Is  p a t  on,  to 1111 
up the sl.ck space and make the ring lit the linger closer above the j o int ,  
and Becure It  against being lost . T b e  IIl l 1ng piece  Is  provided with p O i n t s ,  
t o  sprlnl' Into s o c k e t s  I n  the ring to hold I t  In plaee ; or It ma y h a v e  clip s  
t o  overlap the e dges o f  the ring. 

Improved Dl tchlnlf Machine. 
Thoma. F .  Cocke, St. Louis,  M o . -O n  the rlg bt hand side of a plow Is  

arranged a wheel the rim of which Is  a long endleso belt of  plates j Ointed 
together and running up over a sprocket wheel o n  an elevated frame, and 
carrying buckets  which , In  passing under the wheel ,  go alongside of  the 
moldboard o f  tbe plow,  so as to receive the earth turned over by I t ,  and 
carry It up and discharge It  Into a 'pout,  to be  tbrown upon the bank a t  the 
side.  

I mproved W i n d  Wheel Toy. 
William Gorton , New York clty.-Thls l s  a toy wind wheel conSisting In  

a wheel and stall", the former being provided with a s leeve box and plnj our. 
nal,  and the shaft with one or  more ferrules . The wings may be placed a t  
any desired angle, so t h a  t when the wheel is moved rapidly throullh t h e  a i r  
I t  w i l l  revolve . 

I m proved Link B lock fo r Locomotives. 
William A. Alexander, lIlobll . ,  Ala .-Tbls l ink block Is not constructed of 

one solid piece, as  ordinarily tbe case, bnt composed of two longitudinal  
parts ,  whose adjoining sides  are produced under suitable Inclination for  
tbe Introduction and close  IItting of a wedge piece ; the latter  Is  adj u s t e d  
from t i m e  t o  time, and force. t h e  b l o c k  parts c looely o n  the link, pro . 
duclng equal wearlnll over the whole .urface of tbe lam e .  

Improved WashlDIf llIachine. 
William E. Banze tt ,  Rrooklyn, Pa . -Tbls Inve&t!on relat e s  t o  tbat class 

o f  machines that combine I n  one ap paratus a washer a n d  wrlnller. It  con.  
s lots  of  a receptacle for the water having a conCave false b o t tom, made of 
ridged or  grooved slats.  over which vibrates one or  more rubbers attached 
to the ends o f  a pair  of levers containing a wringer. Said wringer oscillates 
with the rUbbers when the same are I n  operation. and when not In use  Is  
folded o)ut oC the way In the receptacl e .  Said receptacle Is  provided with 
a dOUble hinged lid, whlch, ln connection with a palr of  hinged leaves upon 
the s ides  of the washer supported by brackets,  forma an Ironing board 
when the w ringer Is folded within the machine . 

I m proved Wheel for Vehicles. 
Milledge B. Wever, J ohnston', Depot, Edge D e l d county, S .  C.-Thls ln v e n 

tlon relates to methods of  adjusting t h e  spokes Of vehicle wh eels t o  t h e  
fellles, and Is  a n e w  a n d  Improved m e t h o d  of  doing the s . m e  by means o f  
oval·shaped thlm�les terminating In scre w·threaded stem s .  Said thi mbles 
are attached to the ends o f  the spokes, and the screw-threaded stem pro· 
vltled with a nut.  The projecting end o f  the otem passes Into a socket or 
cavity In the felly, and the nut formo a shoulder by tnrnlng whlcb the 
length o f  the spoke Is  Increased and the connection correspondingly tight·  
ened, the oval shape o f  the thimble preventing the same from turning upon 
the spoke.  

Im proved Hay and Cotton Press. 
Fielding L. Kirtley, C l e burne, Texas . -Thls  Invention relates to that 

class of machines known as hay and cotton pres.e s .  It consists In a 
strong, substantial b o x ,  for the purpose of holding the material to be 
pressed, provided with doors opening on all sides of the portion of the box 
Into which the bale I s  compressed.  Said box I s  mounted on rollers u p o n  a 
frame work,  one set of which are contained within a pair of keepers which 
allow the box to turn upon the frame and assume a vertical posi tion when 
the same 18  t o  be IIl 1 e d .  Securely attached to tbe box are metallic stra • •  
provided with links,  one set  o f  which ehgage with a ratchet toothed bar 
a uove and below, and the other set,  wltb a rack, o n  each side of  the appa·  
ratus . Said rack I. contained within a frame work mounted u p o n  rollers 
and moving upon a level with and upon the same supporting frame as the 
box. In  the same frame with the rack Is a shaft, bearing pinions which 
engage with the l acks,  said Shaft being driven through cog wheels by a 
second shaft which Is actuated by a sprlng·seated lever that engo g.s with 
a ratchet wheel made fast to said shaf t .  A. those levers are operated, the 
movable frame Is  advanced, and a follower block a t tached to  the same Is 
forced Into the box, there compressing the m .. terlal contained therein Into 
a bale . 

I m proved Car Wheel. 
Isaac Drlpps, Phlladelphla, Pa.-Tile wheel i S  formed of wood and metal,  

the object being t o  render it  light, elaotlc, and yet s t rong and durable.  

Improved Jilflfer for Separatinlf Ores. 
William H. Plumb, lIlauch C bunk, Pa.-Thls Invention conSists,  mainly, 

In  the arrangement of an ore·recelvlng receptacle with Inclined perforated 
bottom and central tubular extenSion, which Is v i brated rapidly by sui ta
ble mechanism I n  connection with a central perforated disk. The latter Is 
Incll n . d  In o p lollte direction to the bottom of  the receiving receptacle, 
and provided with vertical d o wnward extending guide Ings, and a mechan· 
Ism for adjnstlng the relative position of the p erforated parts. The c e n · 
tral bottom extension of the receivIng receptacle Is guided In Its motion 
by a sleeve, while the upper part of the same Is  lIuld .d In a surrounding 
p erforated cyl inder, with .Imllarly reciprocating but considerably slower 
motion . This slides up and down In the upper wall of  the main caslnl<,  
and discharges Intermittently the lighter part of the or.s  when Its perfo
rated Inclin ed r im rl.es above the upper rim of the caSing, eonducting the 
l ighter parts  olr to a chute o f  suitable Inclination , extending around the 
main casing. The ore or  coal l a  fed through a suitable hopper t o  the cen
ter of  the receiver, and kept continually submerlled I n  the water I n  the 
tan k ,  and acted upon by the currents of th e same. A piston valve serves, 
In connection wltll the bottom extension of the receiver r ound the conical 
base o f  the main callng or tank, for the regulation of  the 1I0w of  water 
from the exten sion to the Interior part o f the tank where the heavier par
ticles are dlBcharged. An Inclined casing connect. with the bottom of the 

tank and Incloses the ore elevator for carryinll up the heavy particles and 
discharging them above the water level of the tank. 
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I m proved Washinlf MachIne. 

John S. Headen, Freeman ,  Mo . -Tbls Invention conslsto ln combining, 
with the beater or p ress board frame , a c o.ver, in liuch a manner that t h e  
same I s  f r e e  t o  reciprocate with t h e  beater frame for preYentlng spatteri n g  
of t h e  water, t h e  cover being also detachably applled, so  as t o  enable the 
clotbea to be readily Inserted and removed. 

I m proved C a n d l e  H o l de r. 
William Ulrich, Newark, N. J. ,  assignor to himse l f  and F. Haupt, same 

place. -Thls I n v e n tion relates to a candle holder for use on Christmas 
trees. Spring legs are soldered to the u n der side of  the socket base. and 
bent In such a ma.nner that t h ey pass sidewise o t'  each o ther a n d  give to 
the curved parts, Immediately below the point of I ntercrosslng,  a spring 
action, so  that  this part not only IIts to the branch o f  the ChrlstlJlas tre e ,  
b u t  a l s o  adheres IIrmly t o  the p o i n t  to which I t  has b e e n  a p p l i e d .  T h e  
l o w e r  parts of t h e  legs a r e  spread out I n  I nverted V shap e,  a n d  a r e  detach
ably connected by a piece o f  wire t o  w hich a weight Is  hung . 

I m proved Sewinlf Machi ne. 
William W .  Abbott, Philadelphia,  P a . -Tbe IIrst part of  this Invention 

consists  o f  a guard att achment.on the bulged take·up plate used In  connec
tion with the ro tary looper o f  a machine In whleb a commerel,1 spool Is  
used for the under thread, to preven t tbe sa i d  looper from hooking in t o  
t h e  old loop . T h e  s e c o n d  part consists  o f  an Improved arrangement o f  
devices f o r  actua t i n g  the  l o o p  spreader ; a n d  t h e  t h i r d  part consists  o f  a n  
Improved arrangement of devices for o p e rating t h e  under thread spool 
carrier.  

I IDProved Fo rol Hate. 
George Hoskins,  Gilead, M o . -This Invention consists  of a gate Which 

slides by Its double end p iece along T·shaped pieces hinged to the m a i n  
jl o s t ,  and Is  retained thereon by p i n s  passlnll through perforations o f  t h e  
end pieces. A lever, pivoted n e a r  t h e  middle p a r t  o f  t b e  gate, raises t h e  
gate by Its pivoted upright rod n e a r  t h e  f o r e  en� o f  the  lever,  while t h e  
rear e n d  of t h e  same locks I n t o  n o tches o f  the g a t e s  f o r  the adjusting o f  
t b e  supporting pins . T h e  adj ustment o f  the  gate f o r  t h e  passage of small 
stock above the s n o w  or  other purposes I.  easily accomplished .  

Improved P i l l  IU a c h i n e .  
Pierre Cauhape ,  New Y o r k  cl ty.-Thls I n vention c o n s i s t s  o f  a c o u p l e  o f  

s e t s  of pointed h o o k .  In  a j o i n t e d  stock,  which o p e n s  a n d  closes  t h e  h o o k s  
f o r  griping a n d  releasing pills ,  I n combination w i t h  a table and a holding 
bar, for holding the pi l ls  so as to be  taken by the hooks for dipping them 
I n  t h e  gclatln coating bath ; aloo,  a socket clamp for taking the p ills 
from the hooks after the IIrst d l  pplng ; a n d  also a spring clamp for taking 
the pillS from the socket  clamp and dipping them a second time In t h e  
c o a U n g  b a t h .  A special advantage of  this app aratus Is t h a t  t h o  p i l l s  may 
be dipped each time exactly to t h e  center,  so that the two c o a l s  will meet 
and join t h ereat without o verlappi ng, and thus make the pills un iform. 

I mproved Horse Shoelnlf Harness. 
John C l arrldge, �Iount Sterl ing, O h l o . -Thls Invention conSists o f  a 

strong harn e s s  with ropes from t h e  breecb band to posts near the  head O f  
the horse ; a l s o ,  straps f r o m  the breast strap to t h e  p o s t  a t  t h e  rear ; a h o .  
s t r a p s  f o r  fastening the b r e e c h  an d  breast  straps to the fl o o r ,  for prevent� 
Ing the horse from going forward or  backward and rearing or  ki ckin g .  
It  also consists of  a strong saddle,  having a windlass o n  It  for raising the 
foot to be shod by a rope, said w indlass being adjustable alonll the top of 
tbe s a ddle and capable of turning a s  required for hitching t o  the dlll"erent 
feet ; and It  also conststs  of  .. strong bar on each side o f  the saddle,  for 
the sup!>o" of an adjustable hook,  with straps attach e d ,  w i t h  suitable 
ring a n d  bUCkle for lifting and holding the feet while being shod ; also,  for 
holding the guide p ulley ( which I s  Rdj ustable) , over which the rope passes 
from the windlass to the foot to be l ifted.  

I m proved Gate for Railway Cro8sings. 
Elmer Ridge, Philadelphia, Pa. ,  assignor t o  him. elf,  Am o .  H. Taylor. and 

Isaac C.  Shallcro" , of same place .-fhls  I s  an Improved gate for .. l Iroad 
crossings, consist ing o f  balanced foldIng gates placed parallel to t h e  
track i n t o  recesses  o f  t h e  gro und,  and hung to s i d e  standards, combi n e d  
with connecting leHr rod a n d  lateral cran k shaft wi t h  l ever handle,  so  aB  
t o  be rapidly and easi ly  thrown Into posit ion on the approach of a train 
for preventing the p !t.8t1age of vehicles or  p e r s o n s  over the track, and 1n 
sta n tly folded out  of the way after the train ha' passed. 

Improved Hot Air Farnace. 
Edwin H. Camp, Jackson,  M.lch . -The lire box extends horizontally, and 

I s  made dlamond·shaped In cross section , a little larger one way than t h e  
other, and arranged w l t b  I t s  greatest diameter In I t s  vertical a x l  • .  j<·langes 
In  the horizontal axis separate the parts below from tbe  part above, so 
that  the cold  air, which Is  IIrst admitted t o  Ih e  lower part.wlll ail be caused 
to pass thro ugh the lire chamber b) tubes into the u p p e r pa rt o f the heat. 
Ing chamber. The upper set of the h orizontal tubes of the radiator I n  tbe 
space above the furnace I s  supported directly over the top of  the furnace 
by two short lIues, dlocharglng tbe smoke and hot air from the furnace Into 
I t .  The other tubes are suspended over the sldo. of the furnaee by middle 
and end lIue s .  Dlsko are plo::ed on a rod, which extends along the Interior 
of the upper horizontal t u b e  and projects out  a t  the fro n t  for a haudle for  
working the disk s whlcb constl l u t e  a damper for contrOlling the  escaping 
smoke, hot  air, etc.  

Improyed V e h i c l e  S p r i n lf  Brace. 
Andrew J .  McRay, Alma, WIS.-The rear end of a brace I s  connected with 

the rear axle , and Its  for ward end is  connected with the forward bolster. A 
rod paoses up I hrough a hole In the reach, thro ugh a hole I n  the brace, a n d  
I t s  upper  end I s  IIrmly secured to t h e  body of . h e  vehicl e .  T h e  rod h a s  a 
head formed upon Its lower end to prevent It fro m being drawn up through 
tbe reach. By this con struetion,  tbe rod and the brace will  prevent the 
body o f  the vehicle from being thrown forward when the wbeels e n t e r  a 
hole,  and wlll  also prevent the oprlngs from jumping up, so that the  springs 
wil l  be prevented from being Injured or broke" by these causes. 

I m proved Drawlnlf Board. 
Charles Poore, of Lexingt o n , ll l . -Thls is an Improved drawi ng board , on 

which the paper can be placed quickly and neatly without the use  of mUCil
age o r  glue.  and without producIng st ili" glued edges or ridge s ,  and ther e b y  
a n  Iqaccurate working o f  the T square . The board 10 provIded w i t h  
grooves running parallel to and at a suitable distance f r o m  the edges of th e 
sam e .  T b e  Inner sides of the grooves are sllgb tly InClined, and the faBten
Ing strips, of the width o f  the grooveo, are pressed down over the edges of 
th e  paper, t o  bind tne ,arne to the board. 

Improved Tile Machine. 
Ira P. Merwln.  Syracuse,  N. Y . -Tbls lnventlon relates t o  that class of 

machi ne In which the pipe Is mounted on a vertical  core In a vert lcal  c a s e  
supported on a b a s e  plate , so that tbe c o r e  c a n  be removed from the m o l d e d  
p i p e ,  and t h e  latter removed I n  t h e  mold c a s e  to dry, a n d  consists of a core 
standard or core base for tbe  support o f  the core,  detachably connected t o  
the l a t t e r  by a bayonet fastening, t o  a l l o w  o f  connecting a n d  disconnect
Ing them readily ; also,  a novel mode o f  fastening the core standard In the 
machin e .  

Improved Sink Trap. 
Henry Miller, Johnston, R .  I. , assignor t o  himself, George Miller. a n d  

Alfred B. Irons, s a m e  place. - T h e  nozzle  of  t h e  cesspool e x t e n d s  down s o  
as  to all"ord a considerable fall of water, and d ischarges I n t o  t h e  c u p  o f  t h e  
trap . Theuce the water escapes over t h e  edge In such m a n n e r  t h a t  small 
articles, faIllng down the nozzle wben the strainer I s  raised. will  not be 
carried out of the cup and down the pipe. LUllS are cast o n  the stench 
t rap, with a bolt cast I n  for attaching the  trap by lugs on It  t�  be  screwed 
up by the  nuts. This  trap fa adapted for the use of revolving scrapers for 
cleaning It out,  I f  required . I n  case the strainer be screwed down, the  scra 
pers being IIxe d on arms under the strainer connected t o  the pivot o f  a 
turning knob at the top of the  strainer. In tbe center. 

I mproved Paint Compou n d .  
George W .  Pond, Brooklyn,  N . Y . ,  aSSignor to Mary E .  Pond, same place.

This Invention II a paint which rendlly dries and hardens under water 
either salt or fresh, e1tectually resists the at tack o f  the teredo 8piral/. 
and Is consequently very valuable as a paint for all marine vessels. I t  
made from c o a l  t a r  by combining w l t b  t h e  latter nitriC .. cld ,  rOSin, a n d  on 
phurlc aci d .  
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The Charoe for insertion under !his head is 81 a Line. 

Annealcr Wanted-To take charge of the 
furna�eB in a mal leable iron foundry ; must be able t o  
give refe re nce,  a n d  � tate where a n d  h o w  l o n g  he has 
been c ll llaged in the business. Address John H. Thomas 
& C o . ,  Dayton, Ohi o . 

To Engine Bu ilders and Boiler Makers
A p ract i cal D o l ler  M a k e r  deslre"- a location for a small 
R h o p ,  or  w ould purchase all interest i n  O D C  alrelldy 
e stabl i she d . Address J . C . , P . O .  B ox 2728, S t .  Louts,  Mo. 

For Solid \Vrou O"ht-iron Beams, etc., see ad
verr,iscmcnt. Address Union Iron M U ls , Plttsburgh , Pa . , 
f o r  lithogra.ph , e t c . 

EngiTIl's 2 to 8 II.P.  X . T w isH ,X ew Haven,Ct. 

For Sale-A lot w ith bu il ,l ing suitable for 
a smttll manufac turi n g buslness , l n  a very h e a l t h y ,  thriv
i n g  vil lage,  where c o al and lum !)er are c h eap . Enquire 
of Box 204 , C a n t o n ,  Brad ford C o . ,  Pa . 

No Keys, Key-seats, Set·screws, Bolts, or 
P i n s  used In fa,t.  nlng t b e Tap er· Sleeve B e l t · Pulley. 

Holds firmly ; can't be thrown out  of oalance : easily 
moved ; can't i n j ure s ha ft i ng . One p ulley s e n t  o n  trtal 
t o  any part o f  the U . S .  Address A.B. Cook & Co . ,Eri e ,Pa · 

\Vanted-A Good, Cheap Cotton Compress . 
A d d r e s s  A. Sh ort e r  C a l d w p l l ,  H o m e ,  Ga . 

Steam Air Pump \Vanted-A good Second
H a u d  :::H eam Air Pump,  ca p lj,b l (� of a p r e s s u r e  of at l e a� t 
,(0 p o u n d s .  Address .1. B:ullard, 23 So . 3d st . , C a m d en , N . J .  

C. B. Cotton & Co . , Ag ents f o r  t h e  Sal e of  
Pa tents , W e s t  Gurham , M a in e .  T h i s  fi r m  are rcl1abl e ,and 
p o s s e s s  superior faci litie s .  Patentees will find i t  for 
thetr i n t erest to secure thetr seryices . 

Clock Movem ent Stamp ing Cos . , send Price 
List to J .  F .  H.on n n , Bos t on H l gbltl,nd�,  Mass . 

I have a small orass (stamped) article that 
I want manufac tU l ed . S .  K .  S e e l y e .  Hudson, .M ic ll . 

Button-Hole \Vorker-Patent for Sale
Sample w o r k er sent for 75c.  A .  W. Webster, Ans on ia,C t .  

Best and Ch e apest \Vind Wheel \Vanted ,  
for rai � i n g  'Vater 6 f t .  Davison & StIvers,  Cranbe rry,N.J 

Scientific Books .-Send stamp for Illustra 
ted C a t a l oJjl:u e .  E .  & F. N. SP UIl , 446 Broome S t . ,  N. Y .  

\Vantpd-Circul ar� and Price Lists from 
Maker8 o f  small Water :Motor.3,  su i tab le for runn1 n g  
l tght  mach i nery. Address Porter Blanchard's Sons  
C o n c o r d ,  N .  H .  

Safe lnvestment .-For Sale-Big Mu ddy 
C o a l ,  Tlmber, a n d  F a rm L a. n d s .  The w h o l e  or o n e  In ter
est i n  7 itl ,%  Acres o r  the Big Muddy Smelt ing Coal L a n d s ,  

i n  Jack s o n  C o unty, Ininols .  Vein 3 and 6 feet In 80 f e e t  

f r o m  sur face ; five improved Farms ,wIth 246  acres under 
f e n c e s ; Timber. iuch as White and Pu rr Oak, 'Valnut 

Poplar, Ash ; be ing GOO acres. The Tlmber alone will 
p a y  for the hn d .  The S t .  Louts and Cairo Railroad runs 
through 8ald lands, t w o  m i l e s  from MurphJ sboro, the 
county scat o f  Jackson C o un ly , HI.  Will Ben t h e  w h o l e  

f o r  $ 7 5  p c r  a c r e .  and t a k e  h a l f  or one t h ird interest.  
Address Dob�cbutz & Abcn d ,  O wners of three Mi ne s in 
St. C l air Co., I l U n o l s ,  Bellevil l e ,  St.  Clai r Co., Ills. 

Deane's Patent Steam Pump-for all pur
po ses-St rictly tint clasR a n d  rel1able. Send for circular. 
W .  L .  C ha.e & Co., 95 & �I L i berty St . ,  New York. 

Models of  all kinds made to order. All kinds 
of l i gh t m e t a l  work.  H .  B. M orri � ,  Ithaca, N .  Y.  
'l'ornado \Vindmill Co. ,Elba,Gen�see CO . ,  N.Y. 

Spinni ng Bing's of a Superior Quality
W h i t i n s v i l l e  Spinning' Hlng C o . ,  W hlttnsYi l le ,  �l a s s .  

H e u d  f o r  s a m p l e  a n d  p r i c e  l i s t .  

\Vanted-The :\fanufacture of "Specialties" 
ma de mostly of 'Voo tl .  Sayer & Co . •  M e advil le , Pa . 

The Pickering Governor, Portland, Conn. 

Porta ole Engines 2d hand, thoroughly over
ha.uled.at � C o s t .  l . H . Shearman . 45 C ortlandt S t . ,  N .  Y. 

'fhe I mproved Hoadley Cut-off Engine -The 
Cheapest,  !Jest, and Mos t Economical steam·power t n  

the U u l t e d  Stat e s .  S e n d  for circular. W.  L .  C hase & 
C o . , !J5 & 97 Libe rt y St. ,  N e w  Yo rk .  

Mechanical Expert in Patent Cases. T ,  D. 
Stetson, 23 'M urray St. . N e w  York . 

Gas and Water Pipe, \OVrought Tron. Send 
for price l tst  to Batley,  .Farrell  & C o . ,  Pittsburgh , P a .  

Forges-(Fan Blast), Portable and Station
ary. Key8to � e  Porta ble Forge C o . ,  Philu,&c l p h i a ,  P a .  

Boilers and Engines , Second Hand. Egbert 
P Wats o n ,  H CUft St  .. New York. 

For Surface Planers, small size, and for 
Box Corner Grooving lIIachlnes,  send to A .  Da v is , Low· 

ell , Mass. 

The " Scientific American" Office, New York , 
Is fitted with the Min iature Electric Telegraph. By 
tou(!hing l1ltle buttons on the deSKS o f  the managere, 

S ignals are sent to persone tn the varIous departmen ts 
o f  the estabUshment.  Cheap and eft·ectlve.  Splendid 
for shops, ofHces, Qwell tngs . -Works for any dis tance . 
Price ;f5. F .  C. Beach & C o . ,  200 Broadway, New York, 
l\Jakers. Send for free tllustrate d Catal ogue . 

All Fruit-can Tools ,"!! erracute,Bridgeton,N.J, 

Brown's Coalyard Quarry & Contractor's Ap
paratus for h o i s t h l g  and conveying materials  by iron 
cabl e .  'V . D .  Andre ws & Bro . , 414 'Water St. ,  New York. 

For So1id Emery Wheels and Machinery, 
send to t h e  Union Stone Co. ,  Bosto n ,  Mass . ,  for circula.r. 

Lathes , Planers, Drills, Mill ing and Index 
MachInes . Geo. S. L i n coln & Co., Hartford,  Conn. 

Hydraulic Presses and Jacks , new ana sec
Olld hand.  E. Lyon,  4iO (,rand Street. New Y o r k .  

Dickinson's Patent Shaped Diamond Carbon 
Points a n d  adjustab l e  holder f o r  work i n g  Stonc, dress·  
i n g  Emery Wheels ,  Grindstones,  &c. ,  &4 },"assau st. ,  N . ¥ .  

Peck's Patent Drop Press. F o r  circulars, 
address Milo, Peck & Co . •  New Haven , Conn 

Small 'fools and Gear Whee l s  for Models. 
L1st tree. Goodnow & 'Vlghtman,23 C u rn t I l I l ,  Boston,Ms. 

'l'he French Files of Limet & Co. are pronounced super10r t o  all other brands by aU Who use 
th e m .  j ) eclded exce llence and m o derate c o e t  have made 
these goods popular. Homer Foot & Co. ,  Sole Agents 
or America., :lO Pla.tt Stre e t ,  New York . 

Mining, Wrecking, Pumping, Drainage, or 
Irrtgating .\lach1nery, for sale or rent. See advertise
men t .  Andrew's Paten t ,  inside page. 

Automatic W ire Rope R. R. conveys Coal 
Ore, &c. , WIthout Trestle Work . N o .  34 Dey street, N. Y 

A F. Havens Lights Towns,  Factories , Ho
t els,  and Dwe1i!ngs wIth Gas. 3l Dey street,  N e w  York. 

Be.t Philadelphia Oak Belting and Monitor 
StitChed. G. W. Arny, Man ufacturer, 301 & SO.'! Cherry 
st., Phi ladelph i a , Pa. Send lor cIrcu lar.  

Temples & Oilcans. Draper , Hopedale, Mass. 
Buy Boult's Paneling, Moulding, and Dove

ta!l!ng Machine . Send for cIrcular and sample of work. 
B. C. Mach'y C o  .•  Battle Creek, .Mlck . ,  Box 227. 

Engines, Boilers, Pumps, Portable Engines 
MachInIsts Tool s . I .�H. Shearman , 45 Cortlandt St.,  N.Y. 

For best Presses, Dies and Fruit Can Tools, 
BJ!ss & W!lliams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars-The Tom Thumb 
ElectriC Telegraph , A compact working Telegraph ap· 

paratus, for sending messages, making magn e t s ,  the 

electrlc light, giving alarms, an d  various other purposes. 
Can b e  put In operation by any lad.  Includes battery, 

key and wires.  Neatly packed and Bent to all parts 01 
the world o n  receipt of price. F. C. Beach & Co. , 263 

BroadwaY,New York:. 

Rue's " Little Giant" Injectors, Cheapest 
ond Best Boller Feeder In the market. W. L. Chaoe & 
c �  . .  93, 95, 9'1 Liberty Street, N e w  York . 

H. B. will find a recipe for model ing wax 
on p. 58, v o l .  24.-A . J. L .  can remove stains of ink and 
fruit  by the reCipes  on p .  171 ,  vol . S O . - C .  A .  B .  w!ll ftnd 
that , t h e  con struction of paper boat13 1 s  fu]]y described 
on p. 1 6S ,  vol. 27 .-J . D. G. w!ll tlnd details of the man· 
ufacture of U n  plates on p. 377, vol. 29.-E. L .  will  find 
ll trectfonto\ for c a n nI n g  g re en c o r n  Oil p . 107, vol.  3 1 . 
W .  H. H .  w i l l  n n d  a descr i p t 1 0 n  of an !:Colian h a r p  o n  p .  
330, vol . 26.-1.  I . N .  w i l l  fi n d  dt rections  f o r  m a k i n g  p a 
p e r  fi r e  and w a t e rproof on p . 129, v o l .  28.-F . A .  �1 . can 
japan sma] ] t t n  articles by t h e  process descrtbed on p . 
132, v o l .  2 - L-J . E. can j o i n  p i e c e s  of r u b b e r  by u s i a g  the 
cement described on p. 203. vol .  30 .-B. W .  B. can keep 
cider sweet by followi n g  the  directions on p.  10. v o 1 . 28.  
- ft . C. U. can e nam e l leather by th e  proccs! given o n  p .  
122, vo l . 2 7 . - P .  O .  F. and W .  R .  T .  do n o t  s e n d  their 
ad«re£l ses.  

O. P. B. asks : What mode of procedure is 
necessary to prevent pai nt fr om blisterlng and crack 
i n g ?  I have t h ree do ore,  a l l  faCing the eas t,  which 
bU ster exceedi ngly, from t h e  size o f  a pea t o  that of a 
M exican half dullar.  I h a v e  had t h e m  p a i n t e d  twice I n  
th e l a s t  year, e a c h  t i m e  w i t h  t h e  same resul t s ,  bUster· 
ing, scaling, a n d  crac k i n g .  They are pine 0 1  the best  
qual!ty.  Would hoUlng the oU have any c ffec t ?  Or 
would h o t  011, fir�t appl i cd , help th e case ? Ie the use 
o f  Ehe J lac any advantage ? A .  The cause o f  the blis
t ering i s most probably a t oo rapid execution of the 
work. After t h e  first coat of p a t n t  is put o n ,  ttme 
sh ould b e  allowed for I t  t o  shrink Into the  wood and 
get hard upon the surhce before the next coat i s  a p 
p l i e d ; and the sa m e for e a c h  c o a t ,  when th ere are more 
than t wo . Use spirits o f  tnrpentlne to thin the paint,  
and not  benztne.  

F. A. H. says : 1 . You deny that a solid 
body, projected vertically, returns to the earth with the 
same force a s  w a s  used t n  proj ecttng, by reason of the 
re si s tance of a tmosphere,  whereas the atmosphere lIas 
just  as much resi st ance O n e  way as  the o the r .  A .  I f  
y o u  h a v e  any idea that o u r  statement was ineorrect, 
you can easOy settle th e m a t t e r  b y  an experime n t .  Get 
a frien d to throw a bal 1 i nto the a i r ,  as f a r  8 S  he can,  
and you catch i t  as  i t  returns.  T h e n  Etand off t wo or 
three feet from him, and ask him t o  throw the ball to 
you , w i t h  all  his force,  and agatn c a t c h  i t ;  you will  thus 
be able to determi n e  whether the force at  starting and 
re t urn I n g are t he sam e .  We do not t h i n k  that we have 
gi v e n  any rule for the horse p o w e r  o f  ste am bollers . 
I f you have a n y  I n form at ion OR t h e  subj ect that you 
w o u l d  like to impar t ,  w e  shall be glad t o hear from 
yo u .  

W .  E .  D .  sayK : I a m  build ing a com'eyer 
to c o n v e y  feed a n d  gra in a n d  WIsh to turn an angle w ith 
a u n i v ersal j o i n t .  T h e  a ngle Is of 1100 : c an the con·  
veyor be made to work ? A .  1\ woul d  b e  b e tter to make 
the conveyor i n  two parts . 

J. J. T. asks : Which will discharge the 
mos t water,  two 6 inch pipes or one 12 1nch p i p e ? A. 
A l l  other things b e i n g  e q ua l , the d isc harges o f  w a t e r  
f r o m  p i p e s  a r e  8 S  t h e  areas of t h e i r  cro ss sections .  A 12  
inch p i p e  lias an area. of 113'0976, a n d  a 6 inch pip e,  of  
28'2744.  Therefore a 12 I n c h  p i p e  has donble the capacIty 
of t w o  6 I n ch p i p e s . 

J. E. asks : \Vhat will restore the color to 
a bl ack coat which h a s  b e e n  s t a i n e d  by perspirati o n ? 
A. Try ammo n i a . 

L. E. A .  says :  In your issue cf July 2!), 
wax is recomme nde d fo r il o fteni n g y io l t n  t o n c s .  In what 
part o f  the bri dge should t h e  wax be placed,  a nd what 
wax i s  the b es t to u s e ? A .  Use a b ard white wax , and 
place i t  on the  e dge o f  the bridge where t h e  strings are 
strained.  

B. M. & Co . say : In casting an iron roller 
around a c a s t  steel m andrel , t h e  CBSt tron always  bub 
b l e s  up and lorms, a l t er :c o o l 1 n g ,  a ho neycom b . 'Ve 
have t r i e d  borax, a n d  w arme d t h e  mandre l ; but  we 
had no better result.  What w!ll  prevent I t ? A .  Dry 
the molds and cast the rol lers  uprigh t ,  suspending the  
s t e e l  s h a f t  i f  necessd.ry,  and cast the r o l l e r  r a t h e r  l o n g  
er t h a n  i s  necessary. By l h i s  m e a n s  y o u r  c a s t i n g  w i l l  
b e  sound : an d c u t t i n g  o ft  t b e t o p  end of th e  roll e r ,  to 
bring I t  to Its p r o p e r  l e ngth,  w!ll  take away the f e w  a i r  
holes t h a t  arc l i a b l e  to remain there.  

J.  A. B .  asks : A freemasons' lodge has a 
h a l l  In a b I i c k  b u t lding, u s t n g  the  second !:!tory.  Th e  
l o w e r  story i s  use ti f o r  s t o r e  a n d  dwelling; aud In  b ui ld
i n g ,  t h e  usua l method of deafeni n g w a s  used, namely, a 
fioor m Idway in the juists ,  .and then an i n c h  or EO of 
plaster, and t h e n  t h e  fioor latd d own a! usual . But t h i s  
f a l l s  t o  deaden t h e  s o u n d ,  i n  f a c t  i t  seems t o  m a k e  i t 

more hollow sounding, and the nOise comes below too 
much. Our proposi t 1 0 11 i s  t o  lay strips OD e i n ch thick 
on t h e  fioor,  S 'l y  1 foot apart, an d  then fill  that even 
w i t h  mortl1r,  aud lay another floor tight on that;  win 
yo u pleasc inform us about i t ? Would s everal th lc k 
neS8CS of s h eath in g  p a p e r ,  ttlcKed d o w n  un der the car
pet,  h e l p  I t ?  A .  T b e  deafening w a s  probab ly put  In 
w i �.h a loamy mo rtar , which I s  too often the case, and 
has siuce shrank from th e wood and cracked. and per
haps turne d  t o  d u s t . I f  It  were p o s s i b l e  to take up 
t h e  floor a n d  p u t  t n  a fresh layer 01 goot! ltme mortar, 
It  would h elp It .  If n o t ,  two thicknesses  o f  bunding 
paper laid under the carp e t  w oul d Improve It.  

I{. M. says : 1 .  I have a boiler about 16 
Inches I n  length a n d  8 I n  d i ame t e r .  What w o u l d  b e  
t b e  b e s t  s i 1; e  for a oyl 1 nder for s u c h  a b o i l e r ? A .  You 
should use a cylin der o f  I ln c b  diameter a n d  2 Inches 
strOKe. 2 .  What c ould I be,t make It  of ? A. E i ther o f  
tron .  brass, or w h i t e  m e t a l .  3. W h a t  s h o u l d  be the 
power to t he pressure per square Inch ? A.  It  w1l1  
equal the pressure o n  ptstons tn p o un d s ,  m u l t t p U e d  by 

space passed over in f e e t per minu te, and divided b y  

33,000. 
What power Is requIred to run an ordinary sewing 

machl .. "! A. About one thirtieth of a horse power, on 
an average .  

W .  S .  P.  says : I have hit upon a crank 
which gives two strokes of t h e  pttma.n to one revo lu
tion of the  crank sha.ft. I made a mollel and showed 
It t o  several machinists ,  and they aU said that they had 
n ever seen or heard of anything lUre It.  Do you know 
if  such an invention was ever made ? A .  A device for 
the p urpose IS  qui te old.  

M. & H. ask : Will leather last longer than 
rubber,  if  cont inual ly under s w e e t  water, and bent for 
ward a n d  b a c k  u n der a l ittl e s t rai n ? H o w  l o n g  w il l  

e a c h  last ? Is there any other fiex i ble stuff more dura
ble for the same purpos e ?  A. Rubber w ! l l  generally b e  
t h e  m o r e  dUrabl e  o f  the two .  We c a n n o t  answer your 
other questions without knowlug more detai l s .  

A. S. asks : Having to renew the fire box to 
my hot  a i r  e n g i n e ,  having 8. c a s t  tron b o t tom with 
flange on the same and stdes of heavy sbeet iron,  I find 
it Impos'3lble to d r a w  t h e  sheet tron to the bottom tight,  
although the rivets are on ly U Inch apart. Can you tell  
me of  a cement that will close them a n d  w i t h s t a n d  th e 

heat,  the b o t t o m  being o f te n  of a White  heat ? The 
leaks are 'mall . I have tried p u l verized ftrebrlck 2 
parts ,  with 1 part plaster of Pari s ,  also li tharge a n d  gly
ceri n .  The former is the b e s t ,  bu t fiakes under the in

ten se heat.  A .  A w e l l  made rust j o i n t  may a n s w e r .  

R. G. T .  says : I have a spindle of three 
fnch e s  diameter, 8tld I want to bore tI. ring out, dri v i n g  
fit. W h a t  additional allowance am I to m a k e  t o  g e t  
t h a t  ring to go o n ,  and what h ;  the specitied rule to take 
In pract i cal work of that  kind ? A .  Set  your outside 

callipers to j u , t  percep tibly touch the s h a f t ,  a n d  yo ur 
I n s ide callipers on a pOinted w i re gage to bar e lv t o uch 
tbe p o i n t s  o f  tbe callipers, and t o  hare ly touch ti. e  h o l e  
t n t h e  c o l l a r .  W h y  do you n o t  t r y  t h e  spindle i n  t h e  
collar w h i l e  t h e  latter Is  i n . t h e  l a t h e ? I f  t h e  c o l l a r 1 s 
to be a p ermanent fixture, w h y  n o t  warm it and t h e n  
shrin k  i t  on ? There 1s no rule a s  t o  the allowance on 
callfpers for a driving tit ; I t  1 8  too fi n e  an o p era 

tion to a l l o w  of a n y  practical rule. An expert w o r k 

man can rely upon his j u dgment;  o th ers try and re·try 
the ftt. 

B. H. S. says : I am runn ing an engine of  
the following d im en sions : 20x26 Inches cyJ! ll der, 125 
revoluti ons per min ute, 100 h orse l' o wer, 731' inch cran k 
shaft, and 11 ,000 Ibs . fty w h e e l  of 12 feet  diameter.  
There ls  an opening i n steam pipe from steam dome t o  
e n g t n e  o f  5 inches diameter, and e ll s t  iron steam pipe 
18 feet I n all, w i th 3 e l b o w s .  I have 3 bo! J e rs,24 f e e t  Ion" 

and 43 Inches d!ameter,wl th two 16 Inch flues i n  each . A 
s t eam drum runs across the 3 boi l ers at % the dt s tan ce 

from the back end of boilers. The dimensions of s team 
drum are 18 Inch e s  dfamet:...· r, 14 feet leng t h ,  a n t! there 
are three 4 Inch openings tn connec t i o n . A t  certai u 
t1mes, just  a fter :firing u p ,  we have a Revere rushi n g  and 
hISSing sound ,j ust  as If steam were passing very rapidly 
from o n e  boiler t o  the  other ; this last a for 3 or 4 sec
onds and i s  then fol lowed by a heavy thumpi n g  a n d  
rumbling n o i s e  a n d  a quick s u d d e n  j arring 'Jf  t h e  boil 
ers . All o f  this  probably lasts for 6 seconds,  a n d  a t  l o w  

s tages o f  water and hfgb. p r e s s ures o f  steam; and the 

needle on the Bteam gage shakes and tremb l e s .  a n d  t h e  
w a t e r  l e a v e s  e i ther t h e  middle b o i le r  or o n e  o f  t h e  shle 
boilers.  C a n  you tell me w h at I .  the trouble ? I t h i n k  

the ope n i n g-a i n  th e mud drum c o n n e c t i o n s  are too 
l li r g e ,  aD d the  wa.ter passes from one bot Ier  t o  the 

other from uneven firi ng . A. The troubl e seems to be  
cal1 s t! d  by excess O f pressure e n  one boiler, due t o  Uil
even firing. We have frequ ent ly  p o i n t e d  out , o n  form_ 
er occasions,  the t r o u b l e  and flanger l lkely t o  re s u l t  

from this arra n gement o f  feed p i p e .  E i c h  b o i l c r  should 
b e  fixed s o  that I t  can b e  s up p J ! e d with wate r . l n d e .  
p e n d e n t l y  o f  all  t h e  res t ,  and s o  that wa ter cannot b e  

forc e d  from one b o l l e r  1 n t o  t h e  other,  

G. & W. say : Sixty days since we put up a 
boiler of 44 1nches dia.me t e r a n d  20 feet long, wIth n t n e  

6 inch return flues,  to run a 12 x 30 e n g i n e  twenty feet 
distant ,  and connected thereto by a steam pipe of 2,k; 
Inches diameter,  with a furnace 18  incheR deep and 
b r i d g e  wall  carrie d wi thin four Inches of boUer and clr· 
cular in shape,  with side walls 3 inches  from boil 
er. The stde wa11s  are carr i e d  up to make fire l l n i ngs 

hlgh , and there is  a c o mbustion chambe r,  at  rear Of 
b ridge wal l ,  16 Inch e s deep,  divided by two w a l l s  e qua l  
distances apart, a n d  carried up l t k e  the bridge wall ; but 
It  ftred hard and ate up too m uch fuei. We changed It 
several times with no i mproveme n t, a n d  now h fL Y e  the 
bridge wail S feet 2 Inch es below the boUer. We t o o k  
d o w n  the di\'lsion w a l l s  of combustion chamber a n d  
ftlled I t  up to within f r o m  9 to 12 I n ch es o f  boiler ; h u t  It 
Is not as good as a t  :first, fic1ng much harder n n d  n o  t 
keeping steam so easi ly .  We use shavlngs from y el lo w 
pine for fuel.  We sometimes run three plan Qrs , b e s i d e s  
a C llrpente r ts s h o p .  W e  req u I re 1 0 0  lbs . s team to r u n  
Bverythlng w e l l t  but  c a n n o t  keep it  up n o w  by auy k i n d  

of firi ng . Our c h l m u e y  is  30 i n c h e s  diameter and 40 
feet high . We shall  await your advice b e fore changi n g  
agai n .  A. I t  m a y  b e  that y o u r  f urn ace i s  n o t  l arge 
enough, that your gra t e  bars are of the wrong k i n d  o r  
improperly 8 e t .  t h a t  there Is  a large l e a k  of s t e a m  in the 
enginc,tbat the boUer i s  not large enough for the work,· 
etc. Matters of t h i s  k I n d  are b e s t  settled b y a  good en 
glneer,  after  an insp ection . 

J. D. asks : 1 . Of what horse power should 
an engine be to run a boat 25 feet  l o n g  and 4 feet  w i d e ,  
b u n t  with a ft a t  bottom ( l i k e  t h e  toa ts o n  t h e  MlssIs ·  
sippi river) with a d e p t h  of 18 Inches ,  w i t h  a 12 Inch 
guard o n  each side ? A .  Fro m 6 to 8.  2 .  What amount 
of tun nage could B uc h  a boat carry ? A .  From 3 to 4 , i n ·  
cludlng t b e  weight o f  the b o a t .  3.  Would a p r o p e l l e r  
or s t e r n  w h e e l  be the m o s t  e1ficien t ?  A .  S t e rn w h @ p l ,  
probably . 4 .  W h i c h  would be the cheapest ? A .  Th ere 

would not be much difference in cost  between the two . 

A. M. S. asks : What w ill be the pressure 
on 128 sq uare feet when the wind b lows agai n s t  it at the 
rate o f  40 mUes p e r  hour, 20 m i l e s  p e r  hour, B n d  10 
m i l e s  per hour ? 
A. Velocity 01 wind,  I n  

m l l e s  p e r  h o u r .  
PreEsure against a p e r 
p e n dic , lar s urta c e . i n  

l bs . p er sq uare foot . 
1 0 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  0 ' J92 
20 . . . . . . . . . . . . . . • • . . . . . • • • . . . . . . . .  1 · 968 
40 . ••••••••••• . ••••••••••••••••••• 7 b73 

2. Would the pressure be t h e  same if the a t r  was s ti l l ,  
and the p lane moved agaInst i t  a t  the same rate ? A .  
Y e s .  

t .  W hat Is  t h e  c o s t  of aluminum ? A . About the .ame 
as that of silver. 2 .  Can t t  be procured i n  this coun
try '; A. Yes . 

N. B. S. asks : Where was the first railroad 
on which the first locomotive e n gi n e  was used , for con

veying pa�s en gers or freig h t ,  i n  this country ? 'Vhat 

was  the date thereof !  A. The late Joseph Harri s o n ,  
Jr . ,  s t a t e s  t h a t  t h e  first locom otive r u n  I n  America was 
the U Lion," bunt at Stourbridge, England ,  and used on 
the Delaware and Hudson railway I n  18�9. 

A. & W. B. C. asks : Hc-w can we soften a 
br oken ctrcular saw, so that we can easily cut tt up to  
use the steel for other  purposes ? A • .Make the steel 
red hOI , and leave In a heap of dry .awdust till cold. 

1 23 

G. D .  asks : Suppose a man were stationed 
a. t  every degre e ,  or Oldy four minutes of time apart 
around the globe, and a man should s tart flom New 
York, say at  noon o n  M o n day and keep pace with the 
!<l u n ,  which statton would first inform h i m  that it  was 
Tuesd':l.Y n o o n ? A. At 1800 fro m the meridian from 
which time Is reckoned. All vessel s k e e pi n g  G r e e n wich 
time cllange the  d�te on e day either backward or for 
ward, ac ::=.ording as they are moving e a s t  or west,  i n 
pasting the p lace where the longi tude fs 1800• 

At what place o p posite  t h e  sun on the earth s h o u l d  
a n  observation be t a k e n  to b e  i n  a straIgh t  H n e  through 
the center of the sun and the e arth a t  the moment of 
perihelion, i n  order to e stabl1sh a point t n  the heavens 
at  the moment the earth Is nearest  the sun? A .  The time 
o f  the earth's perlhelt on passage i s given i n  astron omi ' 

cal almanacs in Greenwich t ime,  and an observer w h o  
wishes to be  on the li ne b e t w e e n  the centers o f  the s u n  
a n d  of t h e  earth a t  t h a t  t i m e  must place himself o n  the 
meridian of longitude there I n di c a ted. 

M. H. R .  says : I have a large brick build
ing, built O f  common brick,  w h i c h  I am n o w  ha.vIng 
painted and penciled.  ""'ould you aclvise  m e  t o  m1x 
an y l iquid glass with the h . s t  coat of fllt brt c lr  red , or 
to put on a coat of J !quld gla,., a!ter the p a i n t i n g  an d 
penciling Is done ? If tile l iquid or s o l u b l e  glass makes 
a permanent c over i ng , I thi nK. It  wo ul d be a valu able 
additt on to put on a l as t coat of t t ,  as o t h erwise i n a 

few years the 01 1  drie s  lu and t h e  red w i l l  rub oft u n l c s :l  

a coat ing of o ! l l , app l!ed.  Perh.ps  I t  m ' gbt be w e l l  t o  
watt a year o r  two be fore applyin g the gla s s .  A .  We do 
n o t  think t h e  use o f  so l uble glas� would improve t h e  
p a i n t ; i t  I s  u s e d  m o s t l y  f o r  i n s i d e  w o r k .  I f  your build·  
ing 1s  a n e w  one,  i t  w o ul d be better  to l e t  i t  stand a s  
long as possible without paInting,  to ena bl e the walls  to 
([ry. 

P. D.- The proolem of a boring oar being 
out of true , bori n g  a tru e or oval bore i s  capable of 
t h r e e  exp lanati ons : I f  by " be Ing out o f  true wlth the 
lathe shears " is m �ant that the b : u  i s  o u t  o f  true a8  tt 
i n  consequence ot being hent i a  its  length, l t  w il l bore 
a true h ole , proyiding, as sta ted , t h il. t  the carriage feedi 
up to the cu tter. I f  the term " out o f  true with the 
lathe shears " means that a Itne d ' a Wn between the cen 
ters of the lathe w i ll not  be parallel ,  both h o rl z ontal!y 
a n d  perpendlcula.rly,  w i t h  the sh ears of the lathe , sUll 
th e bore will be true I f  t h e  boring b ar runs true an d the 
cu t ter h e a d  feeds along t he bar;  If ,  however,  i n  this  lat·  
ter case,  the c y l l n d e r  feeds to the cut,  the  bore o f  t h e  
cyl in der w i l l  be o v a l .  B o r i n g  b a r s  w i th i m movable  
h e a d s  a r e  not,  how ever, under  any ctrcunBtances  g o o d 
tools to use,  b2cause their l e ngth must necessarlly b e  
t w i c e  t h a t  o f  the l e n gth of t h e  cyl ind er ;  h e n c e  t h e y  a r e  
n '} t  so r1gld, a n d  a r e  t h e r e fore more li!l.ble t o  j a r  a n d  
spring than b a r s  h a v i n g  trave l i ng heads ,  which n e e d  b e  
only long e n o ugh to al low the  head t o  pass thro ugh the 
cy l i n der. 

E .  L. E .  and others :  A ch ild is  i n  the sec
ond vear o f  h i s  age when h e  has compl eted the first,  
and so o n .  So that a m a n  i s  i n  the t w e n ty-sixth year of 
his  age when he has c ompl e t e d  twen ty-five years, t l: e  
t wenty-sixth y e a r  c o mme nCing o n  the twenty- fifth a n 
niversa.ry of h i s  birthday.  

W. P. G.  asks : Where can I get a copy of 
the American A.'Jtl'nnomical EphemeriR ? A. At t b e  Hy· 
drographic office, Washlugton, D. C .  

J .  H. G. asks : \Vhat obj e c t ions are there 
to the u s e  o f  raw gas tar w i t h  clean b ar sand, t h rown 
on as app l te d, f o r  u. c o at i n g  o n  a n  E n gl l s L  roofing felt ? 
Woul d such a coating las t ,  say ,t wo or three yt' ars f G s s  
tar is  sold here for eleven c e n ts p e r  g ,l l 1 o n .  'V i ll i t  l a s t  
l o n g  enough to p a y  fo r t h e  p u t t 1 n g  H on ? A .  G a s  tar Is  
used as a paint o r  varni sh o n  w o o d e n  f e n c e s ,  a n d  all  
wood exposed to the weather. and i s  foun d to b e  b e n e 
ficial as a pr�seryatt v e ; e s p e c i a l l y  i s  i t  u el e d  to advan 
tage on the bottom of fence posts  in the ground,  to 
prevent decay. I t  will  no doubt preserve t h e  fel t , and 
we do not  know of any obj ec t l o n  t o  H s  u s e .  But they 
charge you t o o  much for i t ; t w o  cente per yallon 1 8  
eno u�h . 

G. W. S. asks : Is there any deyi cc for ta
king s t eam o u t  o f  a boiler by a tube a n d  c o n veying i t  

u n der the  grates of t h e  fireplace,  to k e e p  t he fi r e  d o w n  
w h e n  t h e  engine I s  s t o p p e d ? A .  We do n o t  k n o w  of 
anything of the k i n d .  

C. asks : How can I olue gun work ? A. 
H a Y i n g  a quantity of charcoal ash es on an t r o n  plate  or 
i n  a box. place over the tire and heat slowly. Put the 
articles to be blued i n  t h e  ashes : and a s  they heat  u p ,  

take out  occasionally t o  observe the c o l or. When the 
color I s  a blU e , do n o t  tak e  t h e m  out,  but  leave th em 
until  they have b e c o m e  whi t e  aga i n ,  when they s h o u l d  
b e taken o u t  and s ] l o wed to cool . By returning the ar
ticles and re ' h ea t i n g , you will have the second blue ; 
the flrst w i l l  rub off eaSily,  b u t  the s e c o n d  w i l l  wear A 
long tim e .  

H. D. A.  asks : What i s  t h e  correct weight 
of cast  tron ba l l s  of 5% inches dtameter, m a d e  of hard 
iron , such as is  used for car wheels ? A. Average weIght , 
about 2 1 )i  I b s .  

Z.  asks : How many los. of steam of 
1600 ��ah . can one l b .  o f  Ice c o n df m s e ,  l e a v i n g  i t s  water 
rtep m l l t  a t  300 ? A .  A b � u t  0'182 I b . , 1 1  there i s  no loss by 
ra d i a t i o n  and. conduct i o n .  A line 1 n  o u r  Bust n e S 8  an d 
Personal column w 1 1 1  doubtless  obtain an a n s w e r  to  
your other  questio n s .  

H .  H.  H.  ask s : 1 .  C a n  an engine be made 
to cut off at any desi red po i nt w i t h  a cut off valve w o r k 
Ing on top of a l l  ordinary s l i d e  v a l v e ,  by length e ning o r  
shortening the c u t ·  off' v a l v e  rod ? A. Y e s . 2 .  If  e o ,  
what t s  t h e  reh tlve p O S i ti o n  of eccentric ? A .  T h e  
cut-off eccentric s h o u l d  b e  s e t so t h a t  t h e  c u t · o ll  va.lvo 
has motion cotnc1dent with that of the piston .  

W. C. asks : W ill rOll please tell me the 
usual proportion betw;- e n  the h I g h  a n d  l o w  pr e ssure  

cyl i n ders i n  a c o m p o u n d  engin e ?  A. T h e  low preesuro 
cylinder is  made from 2X to 4 tlmes  as large as the high 
pressure . 

Is It dUncult to determin e  t h e  horse p ower of a loc o ·  
motive ? A .  It would b e  n e c essary t o  a ttach a dynamo
meter to the locomotlye,  or to take indicat or dIagrams 
from the cylinde rs.  

Is the Science Record printed every year, a n d  can I 
get  back numbers ? A. YeH.  

J .  B. says : I have seen it stated that , for 
nccurate shoott ng, a muzzle  loader b e a t �  a b r e e c h  load
er. Is tbi.::l the  case ? A .  A good breech-loadIng riOe is 
better t h a n  a muzzle l o a der . 

C. M. A. says : 1. In a late numoe), of your 
paper you adV i s e  a corre s p o n dent,who wants t o  build a. 
.an boat s i xteen feet  long. to build a center board b o a t  
six or seven feet beam,  an d cat ·rigged . W h a t  t s  a c a t  

rig ? A .  Single san w l t b  b o om a n d  .prlt  m a s t .  
W o u l d  you b ave the b o a t  cllnker·bullt o r  caulk·seamed? 
A.Caulk-seamed. 3. How far from t he bows should the 
w I dest place lJe? A .  From 8}> to 10 fe et .  
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1 24 J dtutifit jmtritJu. 
E. s. G. asks : In setting the valves on a 

locomott ve engine in which the throw of her eccentrics 
ba.d b e e n  changed from 5 to 5M 1nch e s ,  1 CQuld not get 
h e r  valves  square. I fi rst set  ber  at full stroke i and 
when hooked np .be was out  very badly. I laId It to 
t b e  linKs, but do not  tb lnK the fault was In them alto· 
g e t h e r .  I next set  b e r  b O O K e d  u p  to 1 8 :1(  Inches. anti 
found that at full stroke, on the forward center, gi ving 
h e r  no lead and putttng her o n  the back center,sbe was 
bltnd Xl of an InCh. ThIs was with the reverse lever 
in  the forwa.rd motton,wlth the engi ne cold.  The yalvcs 
bave 1 �  outside lap a n d  )4 I n ,1<le lap . When she went 
out,  sne was s q  uare at full  stro k e .  I told the foreman 
that the e,,�ansl o n  h . d  divI d e d  tbat )4 Inch blind, a n d  
m a. d e  her b l i n d  }f; i n c h  o n  e a c h  e n d .  Was I right, a n d  
w h a t  i s  t b e  r C !l s o n  w e  can get her square o n l y  at  O D e  
n o tcb ? W o u l d  t b e  HnK lifters .Jlect I t  any ? They are 
very short. A .  It  I s  generally ImpossIble to  get equal 
act10n o f  the valve at each end, o n  account o f  the  an
gularity o f  the connecting rod,  etc. A valve which i s  
right when c o l d  I s  fre q uently very m u c h  out o f  adjust· 
ment when steam is  turned on. A trial wtth the Indl·  
cator Is the surcst test,  a n d  In  gencral  t h e  only one 
that can b e  relied u p o n  t o  ensure ",ceuraey. 

B. \V. says, i n  reply to W. H. M. L., as to 
aecelera.t ln� the m a k i n g  of good butter In warm weath·  
er : When mnk i s  reduced t o  between 50· a n d  600 Fah.,  
Immediately after coming from the c o w ,  the cream w111  
rise I n  four hours.  If  the tcmpeuture i s  kep t a t  540 
without varIation or agit!l.tion,  ail t h e  cream w i l l  come 
to the s urface I n  o n e  hour.  One o f  tho secrets of mao 
k i n g  good butter is to remo ve the cre a m  before IR.cttc 
acid commences to form. Hence the reason why farmers 
who have mllkho uses �ituated over c o o l  springs t nvarl 
ably make the best  butter.  A f e w  y ears ago,  business 
necessitated my remaining I n  t h e  South for about two 
years;  a n d  feeling the want o f  good, fresh butter,  I ar
rangen a block: t tn worm I n  a wash tub , with funncl  in 
upJ.ler part,  the lower end protrudmg tb rough the  !:lide 
at the tub near the b o t t o m .  I fllled the tub with Ice 
water, and as the milk came In pans from the c o w s ,  
p o u r e d  the m i l k  through the worm, regula ttng the fl o w  
and temperature by p ouring i t  in . I could run i t  oft a t 
5 t o ,  and kept tt so for o n e  hour by set t tng t h e  pan tn tce 

tentability of inventions, assignments, etc. , 

will not be published here. All such ques
tions, wh'm 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 pleasure in ans wering briefly by mail , 

if the writer'R address is given. 
Hundreds of enquiries analogous to the 

follow ing are sent : " Please to inform me 
where I can buy sheet lead, and the price ? 
Where can I purchase a good brick machine ? 

Whose steam engine and boiler would you 

recommend ? Which churn is considered the 
best ? Who makes the best mucilage ? Where 
can I buy the best style of windmills ?" All 
such personal enquiries are printed,as will be 

observed, in the column of " Business and 

Personal," which is  specially set apart for 

that purpose, subj ect to the charge men ,ioned 

at the head of that column. Almost any desired 

information can in this way be expeditiously 
obtained. 

[OFFIClAL.l 

Index of Inventions 
"FOB WHICH 

Letters Patent of the United State. 
WEIlE GRANTED IN THE WEEK ENDING 

July 2 1 ,  1874, 
\.liD EACH BEARING THAT DATR. 

fThoBe m .. rked (r) are reissued patentB . ) 
water, w h e n  the cream was removed a n d  churned, rna· 
king the U Simon Pure . "  H Ora.nge co unty " m i l k  wtll Alloy to res emble Sliver, M .  H.  Campbell . . . . . . . . . .  15:�,15! 

keep o n e  day longer without souring by the same pro. Am.lgam.tor.  are.  KirK & Ayers . . . . . . . . . . . • . . . . . .  1 5 8 , 1 7 1  

cesB . 

\v. H. W. says : In your issue of J uly 2;j , 
F .  E T. says : I. PIles driven in s a l t  water on t h e  So uth
ern CORst are very soon d.estroyed by worms.  They 
might be protected by met.1 sheathing. bu t t h a t  Is  t o o  
expenst v e .  Is there a ll Y  m e t h o d  k n o w n ,  both cbeap 
a n d  etl�ctt v e ,  o f  securing w o o d  agai n s t  t h e  attac.ks of 
these worms?" Y o u  add : " We shal l  be  glad to receive 
repl ies  to t h e a.bove for p ublicatio n : "  Thorough c o a. t · 
I n g  w i t h  amorphous  bl ack le.d paint wil l  effectu.lly 
deter the worms ; they w i l l  n o  more �ttack t h e  carbon 
o f  th'lt paint than they would chucoal ; only by an 
abrasion which shall  lay bare the  wood,  I s  there any 
danger from the worm. The p a i n t  should be care fully 
made.  w h o l ly wIth raw linseed all .  Let  e.ch c o . t  be 
well  worked o n ,  and perfectly dry before a succeeding 
c o a t  be p u t  o n ;  pGlfSh each coat  gently with sand paper.  
Three o r  four coats  o f  good pal o t ,  properly p u t  o n ,  
w i l l  prc,"ent any attack by t h e  worms. T h t s  paint  b e ·  
comes exceedingly h a r d ,  a n d  adheres with singular 
tenaCity.  

B. says, replying to the query o f  H. D. M . : 
H ll o w c a n  I clean petroleum barrels , fitttng Ulem to 
hold elder ? "  S t e a m  t h e  barreiii by mean s of a ptpe 
from a boiler Introduced at the bung hole until  . 1 1  the 
glue and dirt comes away, then wash once or  twice with 
scaldtng vinega r .  The outside is  of cour!e to be cleaned 
with a brush a n d  soap li n d  water. Petroleum barrels 
clean sed I n  thi s  ffiinn er,and with wooden hoops and the 
usual p last ered e n d s ,  a.re extensively used t n  Europe for 
shipping t b e  Jlnest salad o11s whIch come to o u r  t.bles .  

C.  B . L .  says, in reply t o  J.  A. J . ,  w h o  asked 

ilaKl ng mold,  G .  Wlng.te . . . . . . . . . . . . . . . . . . . . . . . . • . .  153 ,111  
Bale tie,  c o t t o n ,  W .  Cooper . . . . . . . . . . . . . . . . . . . . . . . . .  153 31 j 
Brll,  ca' l ,  S.  G. Levey . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  15:3,'�62 
Bell , door, W. H .  N I chols . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,271 
Belt streIcher, G. E .  Burt . . . . . . . . . . . . . . . . . . . . . . . . • . .  1 53 . 152 
Belts,  la.clng, G. E .  Burt . . . . .  _ . . . .  _ . . . . . . . . . . . . . . . . .  153.153 
Blower, r 0 1 ary pr�saure, W .  Pruett , . . .  . . . . . . . . . .  153,20'� 
Boller and air  furnace.  s t e a m ,  A .  B.  'Vtlson . . . . . . .  153 2 1 1  
Uotler co verin�, I r O D S  & Clayto n ,  . • . . . . . . . . . . . • • . . .  153,257 
Boiler,  wash, S. Whttnum . . . . . . . .  _ . . . . . . . . . . . . . . . . .  15 :�,4 10 
BOOK rack, self- adjusting, 1 .  Walker . . . . . . . . . . . . . .  153.2�7 
B o o t  and shoe, .J .  L • •  Joyce . . . . . . . . . . . . . . . . . . . . . . . . . .  153,3!!  
Boot and shoe heel, H .  H. Bigelo w  . . . . . . . . . . . . . . . . .  153,:106 
Boot heels,  m a ki Il g ,  "McKay & Fatrfield . . . . . . . . . . . .  153 31;0 
Boot,  heels,  compressing, H .  H .  Bigelow . . . . . . . . . . .  153,305 
Boot and shoe l a s t ,  F. S. Prentice . . . . . . . . . . . . . . . . . .  153,376 
Boot tack 1 n g  machine, Thompson. & Bergh . . . . . . . .  153,183 
Boot blac k i n g  machine,  B .  Palmer . . . . . . . . . . . . . . . . .  153,27t 
Bottle stopp er, F. Schlick . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,3S0 
lJox,  C. 1'. E. Hlood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.3JS 
Bracelet,  C . E Ihyward . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  153,� 19 
Brick machtn e ,  O. Boudrlot . . . . . . . . . . . . . . .  _ . . . . . . .  153, 189 
Broom. ,acklng, C. H. Toll . .  . • . . . . . . . . . . . . . . . . . . . . .  153,226 
BrUSh, R. A s h w o rth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,�29 
Bullete, grooving, H. Borchardt . . . . . . . . . . . . . . . . . . . .  153;�10 
Bung hole lo�k, Faub el & K uQrr . . . . . . . . . . . . . . . . . .  153,� '8 
Button fJt.stener, G .  L. Robinson . . . . . . . . . . . . . . . . . . .  153.�82 
Bu t t o n  fastening, D. Heaton . . . . . . . . . . . . . . . . . . . . . .  153,nO 
Can for o i l ,  e t c . ,  A. C. St ocsslger . . . . . . . . . . . . . . . . . .  153 393 
Can for shIpping oi ls ,  etc. ,  Moore & Hickey . . . . . . .. 153.268 
Can,  0 1 1 ,  Clayton & Dobbins . . . . . . . . . . . . . . . . . . . . . . . . .  E3 ,157 
C!l.n opener,  A. V.  M. Sprague . . . . . . . . . . . . . . . . . . . . . . .  153,391 
Cannon,  m , klng rings for • .  J. F .  Allen . . . . . . . . . . . . .  153 .294 
Car axle  box,  D. A. H o p KIns . . . . . . . . . . . . . . . . . . . . . . . .  153.25; 

ho w to kil l  house flies : F i l l  a tum hler  abo n t half  full of Car axle box. L. A. Perrot . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '>3.3; 1 
soa.py water; c u t  a piece of pasteboard somewhat larger Car a.xle,  rail wa.y, II. H. Rhodes . . . . . . . . . . . . . . . . . . .  153 ,�0;3 
than the top of the gll1ss ; c u t  a hole in  the middle Car br""ke ,  S.  C. Ta ft . . . . . . . .  , • • • . . _ . . . . . . . . . . . . . . . .  153 286 
about the s lze  of a c e n t : then smear o n e  side of the 
pasteboard with molasses o r  other s weet stuft.  antI turn 
i t  so tha.t  the molasses will  be on the lower side, nearest 
the w lI. t er. B e  careful  n o t  to g e t  any of the m o J a s B e l!l  
on the out side o f  t h e  pasteboard I and p u t  i t  I n  the 
place fre quented by the Jlte, .  I n trylng to get the mo·  
lasses,  they w i l l  tumble off and be dro wned.  You will  
a o o n  have a tumbler full  o t  flies .  

B.C,asks : How can I melt steel scraps i n  a 
crUCible,  and have tt retain t h e  nature of steel ? My 
experlments t hu! far,  when t h e  s t e e l  was m e l t e d  and 
poured Into (I, sand mold,  h a v e  producf'd c a s t i ngs of 8 
yery p o o r  k i n d  of rotten w htte  1ro n .-J .  E .  asks : H o w  
i s  the p u osphorus U g h t  ( w hlcll the Na.vy Departmen t 
have adopted) made ?-D . C .  G. aSKs , Why Is It that  
!!ome o f  the human t eeth (most frequently t h e  cusptds) 
have corrug ations or ri n gs around them, stmIlar t o  cor· 
rugat1 o n e around the barns o f  cattl e ? ...... C .  B. F .  asks : 
W I ll 80me one g t v e  me ful l  I n e truc t l o n s  for maktng a 
ractng boat ? 
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The Editor of the SCIE:"'!T IF IC A�1EmcAN 
acknowledges. with much pleasure, the re

ceipt o f  origi nal p �perd and contributions 

�pon the following subj ects : 

On Feathered Arrow Hcads. By C. J.  II. 
On a Mechanics' Political Organization. 

By V. 'f.  
On Davies' " Arithmetic." By L. H.  S .  

On a n  Improved Furnace. B y  B. T. S.  

On a Mosquito Nct .  By L.  E. 
On Lightning Rods. By B.  W. 
On Ice Machines. By J .  W. H. 
On Aerial Navigation. By D.and by J.H.D.  

Also enquiries a n d  answers from the follow

ing : 

A. O.  L . -C. M .-G. w .  R . -H.Il.F . -P .  & E . -- W .  R. T.  
-.J . H .  s.  

HI�TS TO CORRESPO� DEN'l'S. 

Corredpondents whose inquiries fail to ap · 
pear should repeat them. If not then p nb

lished, they may conclude that, for good rea 

sons, the Editor declines them. The addres s  
of the writer should always be given. 

Enquiries relating to patents, or to the pa.-

Car coupl tng,  f!�. A. Gardtncr . . . . . . . . . . . . . . . . . . . . . . l'53,330 
Cu coupLnl<.  S. R & Z. M. Hlbb.rd . . . . . . . . . . . . . . .  153, L67 
C .. coup ling. G W .  Putnam . . . . . . . . . . . . . . . . . . • • . . . .  153.377 
C.r coupl L ng. C. Schn o o r  . . . . . . . . . . . . . . . . . . . . . . . • . . .  151,�n 
Car coupli ng, E. P. 'ferrelL . . . . . . . . . . . . . . . . . . . . . . . . .  15'�,39� 
Car coupling, WIIKlnoon " al . . • • . . • • . • . • • . . • • . . . • • •  153,290 
Car.  street, W. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.412 
Cars, appard.tus for movtna, E. Hedge . . . . . _ . . . . . . .  1 53,33� 
Carding machine doffer, H Holcroft . . . . . . . . . . . . . . 15l ,340 
Carriage runntng gear, Herrl n t o n  & Iri sh . • • • • • • . •  151 ,�B7 
Carrl.ge shaft and pole.  O .  F .  Van Marter . . . . . • • .  153. 103 
Ca.rriage wheel ,  T. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . .  153,20i 
Car tridge shells , loadi n g ,  L. A .  Beardslee . . . . . . . .  1 �3 302 
Celluloid molding, R. F. Hunt . . . . . . . . . . . . . . . . . . . . . .  1:,3 . 1 96 
Cereals tor food,  L. S. C b l chester . . . . . . . . . . . . . . . . . .  n1,210 
Chair fan. rocking, E. C .  Hall  . . . . . . . . . . . . . . . . . . . . . .  153,R35 
Ch.lr, folalng, E. A .  Gould . . . . . . . . . . . . . . . . . . . . . . . . . .  153.332 
Chair, spring rocking. S .  Fallon . . . . . . . . . . . . . . . . . . . .  153,326 
Chthlren from fa ll ing,  preventing, J _ Kontgsberg 153,�66 
Chocolate ,  etc . , preparing, Evans & Dyson . . . . . . .  153,::l25 
Churn,  J. B. F. J)owel! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,:12" 
Churn,  R. M urphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,36G 
Clg.r maChine.  W. J. W.d.worth . . . . . . . . . . . . . . . . . .  15:1,288 
Clamp, floor,  J .  Carl i l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,n� 
C I.mp, joIner's. C. S .  Van W.goner . . . . . . . . . . . . . . . .  153 206 
Clamp, stagin g ,  C. E .  Rtchards . . . . . . . . . . . . . . . . . . . . .  15:3,280 
Clothes wrLnger, ll. Smith . . . . . . . . . . . . . . . . . . . • . . . . . .  153.182 
Clutch.  E. W. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,199 
C o c k ,  lock s t o p ,  J .  Doualllss . . . . . . . . . . . . . . . . . . . . . . .  153 5'21 
Column.  wro 'lght tro n ,  C .  H .  Kellogg . . . . . . . . . . . . .  153 ,1 70 
Cord, e tc . ,  maki n g, W. H .  Defrees . . . . . . . . . . . . . . . . 158,3,0 
Corset steels .  e tc . ,  covert n g', E. Geary, Jr . . . . . . . .  153,2 1 7  
C o t t o n ,  o pe n i n g  and cleaning, J .  B .  Wendel . . . • .  153,406 
Cutton  seed huller. P .  J. �lartln . . . . . . . . . . . . . . . . . . .  1 53.263 
Cri b .  child's.  J. W. �·orsyth . . . . . . • • . . . . . . . . . . . . . . . . . .  153. 329 
C ultivator, P. P. HlIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,168 
C ultIvator, Van Sickle & McCollaughy . . . . . . . . . . . . .  153.4r1 
Den tal engine. N. Stow . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  158,�92 
DiSh.  picKle ,  W. M .  KIrchner . . . • . . . . . . . . . . . • . . . . . . .  15:3.221 
Door !i pring, C. S. Van Wago n € r  . . . . . . . . . . . . . . . . . . .  153,402 
Draft produe1ng apparatus, G. WInga t e  . . . . . . . . . .  153.413 
Dred ging bucke t, T .  Symonds . . . . . . . . . . . . . . . . . . . . . .  153.:B3 
Dredging apparatus, hand, R. R. O,good . . . . . . . . . .  153.272 
Dri l l s ,  sharpening twist,  C. Van H a.agen . . . . . . . . .  1 .,)3,401 
Edge plan c ,  p. B .. uer . . . . . . • . . . . • . . . . . . . . . . . . . . . • . . . .  153,299 
Elevator, hay, A. J. Nel l i s  . . . . . . . . . . . . _ . . . . . . . . . . . . 153.269 
Elevators, safety stop for, Bevins & Weis . . . . . . . . .  153 278 
Enameled metal articles,  G .  A .  Burro ughs (rl . . . •  5,973 
Engine, compound, W. Baxter, Jr . . . . . . . . . . . . . . . . .  153,300 
Engtne, ro tary, L. W. McKenney . . . . . . . . . . . . . . . . . . .  153,175 
Eraser, E. Weisse nborn . • • • • • • • • • • • • • • • . . . • . . . • . • • • •  153,408 
Evapora.ting dlsb,  graduated, W. G. DinwidctJe . . . 153,1 59 
Fare box lamp ventnator, J .  B. SI .. wson . . . . . . . . . .  158.38d 
Fats, treat ing, F. J. Kraft . . . . . . . . . . . . . . . . . . . . . . . . . .  15:�,350 
Fence, wire, T. H. S pe.kman . . . . . . . . . . . . . . • • . . . • . . .  153.390 
Fifth wheel tor vehIcles .  W .  F1Bher . • • • . . . . . . . . . . . .  153.327 
Fire extinguIsher, S.  S .  LIppincott . . • • • • . . . • • • . • • •  1 53,855 

Flax,  cle.nlng, Jerome & Platt . . . . . . . • . . . . . . . . . . . . •  153.259 
Fluting and smoothing Iron,  B. F. St. John . . . . . .  153.235 
�' oult jus ,  formIng necks of, T. HIpwell . . . • . . . . . .  153.3�8 
Furnace, h o t  atr, J. Fridley, Jr . . . . . . . .  _ . . . , . . . . . . . .  15'l,t 66 
Furn aces,  condensing fumes from,  K trk & Aye rs 153 ,173 
Fusee,  safety blaz I ng, G. C. J .  Sneider . . . . . . . . . . . .  15'1 , 1 8 1  
G a m e  board, J .  B u t t  • . . . • • • • • • • • • • • • • • • • • • • • • • • . . • . • • 153,236 
Gas making, W. VIncent . . . . . . . . . . . . . . • • . . . . • . • . . • . .  153.184 
Gas motor engi n e ,  G .  W .  Daimler . . . . . . . . . . . . . . . . .  153,245 
Gas p urifier, J.  R .  SmedbeTg . . . . . . . . . . . . . . . . . . . . . . . .  153.386 
Gas retort.  closing, J .  R. Smedberg . . • • . . . . . . . . . . . .  153,3F5 
Gate,  automati c .  E. E. Chesney . . . . . . . . . . . . . . . . . . . • .  153,315 
Gat e .  farm, �Iolltor & RenKert . . . . . . • . . . . . . . . . . . . . .  153 .363 
Gear cutting machin e ,  J. A .  Peer . . • • . . . . . • • . • . • • • . .  153.370 
Generator, carbonic actd,  O. Z wietuseh (r) . . . . . . . .  5,98 \ 
GlUe dryer, J. B.rbanwn . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.148 
Gratn cleaner and scourer, C .  Custer . . . . . . . . . . . . . . 153.3 ! 8  
Grain cleaner and seourer, W. W. Ingraham . . .  , . .  153,169 
Gra1n scales, C. J. Paine . • • . . . • • • • • • • . • • • • • • • • • • • . • •  153.3t9 
Gropnel .  J .  ll. ToseJll  . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  153.287 
H.ndcuff. Broome & Wood . . . . . . . . . . . . . . • • . • . . . . . . .  153.312 
H arrow, S . Burgess . • • • . . • • • • • • . . . • • • • • . . . . . • • • . . . . . .  153,2 1 4  
Harro w .  A .  B .  SpIes  . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  1 58.225 
Harvester.  A. Jamison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.259 
Hatchet, R. H. :\[orrtson . . . . . . . . . . . . . . . . .  " . . . . . . . . .  153,364 
lI.ts.  die for shapIn", D. Dennis  . . . . . . . . . . . . . . . . . . . 153.191 
Heel l tfts ,  etc.,  comoressing, J .  Ellison . . . . . . . . . . . .  153.363 
Heel plate • •  djustable,  H. W. D .nforth . . . . . . . . . . .  153,:11� 
Hpmmer, J. 11 . Bea.n . . . • . . • . . . . • . . . . . . • • . • . . . • • . . • • .  153,301 
H inge for s.fe doors. P .  F .  KIng . . . . . . . . . . . . . . . . . . .  153 348 
H@rse detacher, A. BarKer . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 .231 
Horse po wer, J. S .  Schotleld . . . . . . . . . . . . . . . . . . . • . . . .  153.391 
Hydr.ullc c.na l l llt ,  E .  Clark . . . . . . . . . . . . . . . . . . . . . . .  15:1.156 
Ice house for meat,  etc. ,  O. T. Conkltn . . . . . . . . . .  153,243 
I n dicator, C .  H. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,160 
Inking appara.tus,  G .  D.  Morse . . . . . . . . . . . . . . . . . . . . .  153,177 
Iron, burnIng. C. P. Benoit . . . . . . . . . . . . . . . . . . . . . . . . .  158.303 
Irontng board, R. Coll tns  . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.2�2 
Jack, liftIng and c.rryln g. W. H. Godf rey . . . . . . • .  153.33 1  
L . m pblack, making.  J .  H .  BJtten berg . . . . . . . . . . . .  153,23� 
Lan d m.rKer, S.  Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.3;2 
LatcR, knob,  D.  Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.�91 
L.tch. reversibl e .  L .  Weston . . . . . . . . . . . . . . . . . . . . . . . .  153 ;,)09 
Lathe,  H. BiCkford . • • . . . • • . . . . . . . . . . • . • • • . • • • . • • . . . .  153,R(14 
Lock, W. llaldwln . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,2 13  
LoeK.  H .  Wlnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,4 1 5  
Lock. seal ,  S .  WrIgh t  . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  153,293 
Lock, etc . ,  has p ,  C .  F. Leopold . . . . . . . . . . . . . . . . . . . .  1�3,:�5i 
Locomotive chlmney, G .  W. W.ltt . . . . . . . . . . . . . . . . .  1 53.407 
Loc')mottve wheels, ratslng, J. ll. Farrtngton . . .  153,165 
LOOKing glass and photo.  I . :"'!.  Sh.tto . . . . . . . . . . . . . .  153.283 
Looms. let ·oJl mechanIsm for. J .  Mason . . . . . . . . . .  153.264 
Mandrel, expanding, H. P .  K ing . . . . . . . . . . . . . . . . . .  153.3fi 
Measure, adjustable liqui d, J .  P.  Lettzell . . . . . . . . . .  153.352 
Meter. l iquid.  1'.  A. Morle v  . . . . . . . . . . . . . . . . . . . • . . . . .  153.222 
�Ii l l ,  cider, Whiteley et al., (r) . . . . . . . . . . . .  . . . .  . • • . .  5.978 
l i l l i ,  elder. H. L. Whitman (rl . . . . .  . . . . . .  . . . .  . . . . . . .  5 992 
MI I I . rolllng. Challant & Hahn . . . . . . . . . . . . . . . . . . . . . .  153,�39 
\l1terlng machi n e ,  J. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  153 ,343 
Mitten and glove, X.  D. Burr . . • • . . . . . . . . . . . . . . . . . . .  153,151 
M older's flask, J.  M c C lure . . . . . . . . . . . . . . . . . . . . . . . . . .  153, 1 74 
Molding artlcles from pulp, J. R. Mollltt  . . . . . . . . . .  153.267 
�lu s l c  lea f turner, W .  EIII • . • • • . . . . . . • . . • • . . . . . . . . . . .  153,162 
N"asal douche, M. F. Potter . . . . . . . . . . . . . . . . . . . . . . . . .  153,276 
S ozzle,  E. R. B r l s to! . .  . . . . . . . . . . . . . . • . . . • . . • . . . • . . . . .  153.31 1 
Nut lock, H. II. Do.ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153, 1 92 
Oll  colors ,  coating p a p er with.  Goth et al . . . . . . . . . 153,'2 [ 8  
o n ,  tre'lting c o t ton setd,  H.  Goldmann . . . . . . . . . . . .  153,251 
Ores, drying, H .  Teats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,331 
Ore s , machl n e  for pulveriztng, Kirk & Ayers . . . . . .  153. 1 72 
Orga n ,  reed, H. nurdett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153, t:)0 
O verallS ,  H. F.  Woodward . • • . . . . • . . . . . . . . . . . . . . . • . .  153 292 
Ox yoke. J. Ernhout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,193 
Pa.ckage tie, A.  Mlller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15S ,,?6!"i 
Paper bag machine,  Appel & M.thes . . . . . . . . • . . . . . .  1�3.29'i 
P.per box. R. Ritter . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  153.281 
p.per folding machlnp. C. Chambers . Jr .  (r) . . . . .  5 .971 
Paper pulp wood .rlnder, F. A.  Cushman . . . . . . . . .  153.19tJ 
Paper. roller for winding, B .  G.  Re.d . . . . . . . . . . . . . .  15:1.2i7 
r'avemen t ,  C. Pinnlngton . . . . . . . . . . . . . . . . . . . . . . . . . .  153.37t 
Pavtng tl1es,  etc., concrete for, T.  Heap " . . . . . . . . . .  153,253 
P.vlng bloc k ,  P. Zadlg . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  153,187 
Pen extractor,  O.  Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,164 
Photogr.pblc picture, S.  F .  C onant . . . • . . . . . . . . . . . .  153.158 
PIckaxes, forming eyes of, W .  Andrews . . . . . . . . . . . 1�3,228 
Ptn,  s itety, .J . Pozna.nskl . . . • . . . . • • . . . • . . • • . • • • • • • • • .  153,17� 
Pipe,  blow,  G .  W. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 3.')7 
Pi pe ,  cement lined sheet metal.  P. Ball . . . • . . • . . . . .  153.298 
Pipe, mold for rarthen, J.  H. Root . . . . . . . . . . . . . . . . .  153 , 180 
Piston, C. E .  Emery . . . . . . . . . . . . . . . . . . • . • . . . . . . • . . . . .  153,2 16  
Plane,  bench,  G .  M .  Tbompson . . . . . . . . . . . . . . . . . . . .  153.399 
Planing machine,  metal,  J .  L. Hewes . . . . . . . . . . . . . .  153,"5� 
Ph,uter, COl'n, J .  Armstrong, Jr . . . . . . . . . . . . . . . . . . . . .  153,147 
Plow, n .  I Azbi ll  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,29; 
Plow,  carrIage,  G.  W .  Hunt.  . . . . . • . . . . . . . . . . . . . • . . . .  153,256 
Press, cIder, W .  S. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:l3,�24 
Press .  cotton.  W. H. W .lker . . • . . . • . . . . . . . . • . . . . . . •  153 .289 
Press,  cotton a n d  hay. G. W. Gr.der . . . • . . . . . . . . . . .  153.833 
Pre ss,  hay a n d  cotton.  F. L. Kirtley . . . . . . . . . . . . . . .  153 349 
PrInting press, C. A .  Cadwell . . . . . . . . . . . . .  1 . • . . . • . .  158.2 1 5  
Pump , s1 p h O !l  steam, C .  Rogers . . . . . . . . . . . . . . . . . . . . 153,378 
Pump, steam, W. AtkInson . . . . . . . . . . . . . . . . . . . . .  " . . .  153,296 
Pump, s team vacuum, J. H. McPherson . • • • . . • • . . .  153,361 
Pum ps,  operating, Smlth & Jackson . . . . . . . . . . . . . . . .  153,3139 
Punch � B ,  e t c . ,  o p erating, C. H. Reynolds . . . . . . . . .  1;)3 ,279 
PurIfier, middlings , WllIfor<l et a l .  . • • • • • • • • . • • • • . •  15S ,411  
Radiator, s team,  J .  A .  :\1 1 l 1er  . . . . . . . . . . . . . . . . . . . . . .  1 53 , 1 76 
R.n·drili lng device.  J . � .  Lane . . . . . . . . . . . . . . . . . . . . .  153 ,261 
Rlltlroad rail  j ui n t ,  Sha1 t ers & Ray . . . . . . . . . . . . . . . . . 153,�O.) 
Railroad switch. A .  B .  Edmands . . . . . . . . . . . . . . . . . . . 15 :1 . t61  
Uatlroad s witch,  B .  Pi erre . . . . . . . . . . . . . . . . . . . . . . . . .  153,3n 
nlke,  horse hay. M .  K. Flory . . . . . . . . . . . . . . . . . . . . . .  153,3�8 
Ihke,  horse h"y, B .  Morse . . . . . . . . . . . . . . . . . . . . . . . . . .  153,201 
£:<it lons,  feed, W. H. Page (r) . . . . . . . . . . . . . . . . . . . . . .  5 ,981 
Refiector, C .  F. Ja cobson . . . . . . . . . . . . . . . . . . . . . . . . . . . 15�,3. u 
Refrigerator,  J . )l ,  Blatsdell . . . . . . . . . . . . . . . . . . . . . . . .  15:3,:30, 
Respiring appara tus,  A. Gallbert . . . . . . . . . . . . . . . . . .  153, 191 
Roofln g composttlon,  G. Stelnemann (r) . . . . . . . . .  5 .976 
Sash fastener, L. W es t o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5:3,203 
Sash holder,  K. B. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,'J32 
Saw arbor, J. Torrent . . . . . . • . • • • . • • • . • • • . . • • • . . . • . .  15:3 .4CO 
Saw mlll , J .  Bro w n  . . . . . • . • . • • • . • • . . . • • • • • • • • • • • • • . . .  15'3 ,313 
Saw mllls, log turner for, S .  Keller . . . . . . . . . . . . . . .  153,'H6 
Saw·setUng anvi l ,  M. Httchcock . . . . . . . . . . . . . . . . . . .  153 ,339 
Scatrold, �'. H. D. N e whard . . . . . . . . . . • . . . . . . . • . . . . .  1;'3,2:0 
Scow, top dumping, T. Sym onds . . . . . . . . . . . . . . . . . . .  1:)3.396 
Seeoer, J .  1<' . Keller . . • • .  _ . . . . . • . . • . . • • • . • . • . • • . . . . • .  153,345 
Seedtng mach l n e ,  J .  H. Joncs_  . . . . . . . . . . . . . . . . . . . . .  15:3 , 198 
Sewing machine, T .  A . Weber . . . . . . . . . . . . . . . . . . . . . .  15:).2 10 
�ewing machtne hemmer, R. Price . . . . . . . . . . . . . . . . .  15j, 1 7 H  
S b a d e  holder, l a m p ,  Merrt l l  et a l  . . . . . . . . . . . . . . . . . . 1 53,31i2 
Shat t l ng, universal, T .  Welham (r ) . . . . . . . . . . . . . . . .  153,977 
Sheet met",l cap dfe, Mason & Perry . . . . . . . . . . . . . . .  I f;3,358 
Shi rt bosom. J. H. Myerd . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.367 
Skate ,  rollt-r, J. Fenton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,249 
SK Lrt pro tector, M .  H. Ch.se . . . . . . . . . . . . . . . . . . . . . .  153,3 14  
Slate s .  compOSition f o r  artlflclal , H .  W .  Holly . . . . 15:1,195 
Spi k e  extractor, M . BIglin . . . . . . . . . . . . . . . . . . . . . . . . . .  1 53,233 
Splndle , l u!Jrlc.tl ng, A . M . wade • • • • . • • • • • • . . • • • . .  153,185 
Stalk cutter, E. P. Lynch . . • • . . . • . • • • • • • • • • • • • • • • . .  153.200 
Stove board, A .  D .  Mc�1aBter (r) . . . . . . . . . . . . . . . . . .  5,980 

[AUGUST 22, 1 874. 
S t o v e .  heating, L o v e  & Pruden . • • • . . • . • • . • • • • • . . . .  153,356 
Stove, lamp or gas, W. J. LavaL . . . . . . . . . . . . . . . . . .  158,35L 
Table, lronlng, G .  C .  Paine . . . • . . . • . . . • • • • • • • • • . . • . .  lE8,273 
T a p ,  .crew, J. COOK . . . • . . . . . . . • . . . . . . . . . . . . . . • • . . . .  1 53.3 16  
relegrapb .pparatus, R. K. B oyle . • • . . . . . . . . . . • • .  1 5 1 .399 
Tempera ture, reguhtlng,  O .  NaUID'lnn . . . . . . . . . . . 15:1,368 
Thrashtng, dust catch for, R. Z. Sader . . . . . . . . . . . .  153 ,230 
Toy, J. A. Crandan . . . • . . . . . . • • . . • • . . • • . . • • • . • • • • • •  153,144 
Toy whistle,  J. C h a,kel . . . . . . • . . . . . . . • . . • • . . . . . . . .  153 , 1 55 
Trap, Jly, A. L. and W. H. Wells . . . . . . . • . . . . . . . . . .  153,186 
Tra p ,  mole,  T. B rannan . . • • . . • • . . • • . • • • . . • • . • • • . • • •  15'i ,235 
Treadle. H. A. Manley . . . . . . . . . . . . . . . • . . . • . . . . . . . •  153,359 
Treadle,  J. W. Staples . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  153,284 
Umbrella rib, A. C I .rKe . . . . . . • • . . . . . . . . . . . . . . . . . . .  153,241 
V.l ve and overtlow, waste. J. F o l ey . . . . . . • • . . • •  158,250 
Valve, check, G. R. Crane (r) . • • .  . . . . . . . . . . .  . . . . .  5,975 
Va.}ve , steam regula.tor, G. Sumner . . . . . . . . . . . . . . .  153,�94-
Vehicle hub, Poirier & Gui m o n t  . . . . . . . • . . . . . . . . . . .  153,275 
Vehicle spring red.ch , E. Gr1msha w _  . . . . . . . . . . . . .  153 .334 
Veht cle spring recoil arrester, J. P. Leitzell . • • • • •  153,:�53 
Vehicle wheel,  C. T .  Sleeper . . . . . . . • . . . • . . . . . . . . . . . .  153,38l 
Veneers, cutttn�, C. Munn . . • • • • • • . . • • . . • • . . . . . . . . . .  1:13,365 
Ves�el . l ron,  [�. Powt-'ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 .3i5 
Vulean l z l nj( tt.SK. rubber. H .  M . Edson (r) . . • • . • .  5 .9;9 
\\ a l(on running gear. J. H y a n  . . . . . . . . . . . . . . . . . . .  15J .20 1 
W.shlng macblne, D C. M l tc1:tell . . . • . . . . . . • • . . • .  153 .266 
Washlng machine, C .  C. S n o w  . . . . . . . . . . . . . . . . . . . .  153.224 
Watch case b o w ,  J. C. Dueber . . . . . . . . . . . . . . . . . . . . .  1 5 3 ,241 
Wtlter closet, J .  J ones . . . . . . . . . . . . .  u . . . . . . . . . . . . .  153,197 
Water filter, H. T.  Vaden . . . . . . . . . . . . . . . . . . . . . . . . .  153 ,406 
Water wheel. J .  J. Dodson . . . . . . • . . . . . . . . • . . • . . . . .  153.246 
Water wheel, W .  B, Gre e n  . . . . . . . . . . . . . . . . . . . . . . . .  153,252 
\Vheelbarrow, S. Bingham . . . . . . . . . . . . . . . . . . . . . . . . .  15·� ,149 
Winding fabrics,  michlne for, G .  H .  Babbitt . . .  15 1.2 12 
Windmtll ,  S. E .  A m  .. nt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,183 
Windmill ,  Jelley & Parvl" . . . • . . • . . . . . . . . . . . . • . . . • .  1;; 1,312 
Windmill .  U. Y. Hoekwell . . . . . . . . . . . . . . . . . . . . . . • .  103 ,379 
Wmdo w bHnd, Van Horn & l) o uglas . . . . . . . . . . . . .  153,t05 
Window ol tnds,  milking. L. Duennlsch . . . . . . . . . . . .  153 3 '23 
Window shade, N. Scranton . . . . . . . . . . . . . . . . . . . . . . . .  153,382 
Wind wheel .  G. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153,231 
Wlre·coUlRg m l c hlnes,  J. G .  Smith . . . . .  153.337, 153.088 

APPLICATIONS I<'OH EXTENSIONS. 

Appllcatlons hav e b ,en dnly Jlled and are now pending 
for the extension of the (ollo wtng L e tters Paten t .  Hear
Ings upon the respective applicattons are appOinted for 
the days hereinafter mentioned : 
3O.450 .-HUBBl<R CAR SPRING .-T. F. Allen.  Oct. 7 .  
3O,45 1 . -CLOTliES  SQGEEZ.KR.-F . Arnol d .  Oct. 7 .  
3O,�58 . -CAR W lI E E L . - H .  S .  Bosworth. Oct. 7 .  
3O,517.-CAR SEAT AND Corrcn.-E . Burke . Oct . 7 .  

EXTENSION S C RANTED. 
29,228 .-�IOWING MACHlNE . -A .  B .  Allen . 
29,229 . -SCIIOOL Gl.OllE.-J .  R. Agn e w .  
29.23 i -FILE C u rTING \IAClIINE.-.i:!.:. Berna t .  
:l9,238.-GRIDIRON. -J. S .  B r o o k s  et a l .  
29,26L-LoWERING BOATs . - W .  Flowers et a Z .  
29,·�OO.-STOVE GRATE.-D. H .  Nation , 
29,8 19 .-FLOUR CHEST.-I. n .  S b ank. 
'29,3.�3 .-WATER WUEE L . -J .  W .  L'ruax. 
29,335 .-GRA.IN SEPARATOB.-A. J. Vandegrt ft . 
29,338. -CABLE S URG E RELIEVER . ...... J .  Bingham 

DISCLAIMERS. 
29.300.-STOVE G RATE .-D. H .  Nation . 
29,333.-WATE R WHEEL -J. IV. Truax. 

DESIGNS PATENTED. 
7,564.-S"L'"BIA.-H . Boot, Phlladclphla,  Pa . 
7.555 to 7,56;.- C A RPETB -J. H . llrumley, Phtladelphla,Pa. 
7,56'.-BoXES .-J . Comly. Pulladolphl.,  P a .  
7,569 to 7 .  5 7l . -CARPE rs.-H. F.  Goetze,  Boston , Mass . 
7,57Z to 7,574. -STAIR PLATES. -W.T. Mersereau, Orange , 

N .  J .  
7,575 and 7 .5i6.-CBANDELIERS.-F . R.  Seldenstlcker, W 

.Mertden, C o n n . 
7,577.-CHECKER MEN. -C. Spooner.  Bridgeport, Con n .  
i,5i8.-TwINE HOLDER -E . J .  Steele,  New Brl tal n ,  Ct. 
7 ,579 . -HRACKET.-A . Wunder et a l  , Ne w  Haven, C o n n .  
7,580 to 7,58L -CARPETS.-J. M .  Chnst1e, Kfddcrminster,  

Engl.nd. 
7.585 . -SPOON HANDLE, ETC. -J . Polhamus, N .  Y .  city. 
7,596 to 7,588.-CARPETS .-C . A.  Rlghter,Phliadelphla,Pa. 

TRADE MARKS REGIST ERED. 

1 ,883 . -CARPET SWEEPER.-Haley & C o . ,  Boston,  Mass . 
l ,R:H .-DYE STGFF . - W . H. Place,  ProvI dence, H. 1 .  
1 ,885 . -POWD ER.-J . W .  Willard. S ol n  FranCiSCO,  Ca.l.  
l,886.-SoAP .-C . 1':. Willetts , Cblc.go, I l l .  
1 ,887.- W INES, ETC . -A. D .  f!�tndlay. Brooklyn , N.  Y. 
1 ,hSS.- KID GLOVEs.-F . Hegle,  N e w  York C i T Y .  
1 ,889.-ELE"':TRIC ApPARATus.-S.Kidder , S" e w  Y o r k  city. 
1 ,890 .-0LIVE O I L . -H K .  Thur b t' r  & C o . ,New YorK ctty . 
1 ,891 .-PAcKED FRUITS, ETC.-South Jersev Packfng C o ., 

Cedarvi l l e ,  N. J .  
1 ,R9�.-SPICES, ETC .-Warren & Btdwell,  T o l e d o ,  O .  
1 ,893.-SPECT ACLES,ETC.-T.A Wtl lson & C o .  ,Rrading,Pa . 
1 ,89 1 .-IRoN A.ND STEE "L . - W .Barr ows & C o . ,Ti p t c n ,  Eng. 
1 ,893 .-KI D  GLOYES. - f.!' .  Hegle, New York city . 
1 ,896.-CGRE FOH CORNs_-Lawrence & Co , L o n d o n ,  E n g. 
1 ,S97. -BITTERS.-Slodt & P o w e l l ,  Peekskt l l ,  N. Y, 
1.898 .-ltILEH AND STEEL.-'V.Spencer & Co . ,Masbrough. 

E n g l a n d .  

�CH ED V LE OF PATE N T  FEE�. 
Oa eacb Cave.t . . . . . . • • • • • . • • • . • • • • • • • . . • • . • • • . • • • . • . .  810 
On each Trade M.rk . . • • . . • • . • • • . . • • • . • • . . • • . . . . • . • . . . .  8�� 
On JllIng each applicatio n  for a Patent (17 yearB) .  'n� 
On I.suing each original Patent . . • • • • • • . • • • . • . • • • • • . .  8�0 
On appeal to Examiners · l n · Chlet . . . . . . • • • • • • • • • • • • • .  810 
On .ppeal to Commissi oner of PatentB • • •  . ,  • • • • . • • • .  8�0 
On ." pl1catlon lor Rels8ue . . . • . . • • . . • . . . • . • • • . • • • . • • .  830 
On appl1catlon for Extension at P.tent . • • • • • • • • • • • •  8:i0 
On granting the Extens!on . . • • . . • • • . • • . . • • . . . • • . • • . . . .  iI:iO 
On Jlllug ,. Disclaimer . . . • . . • • . . . • . . • • . . . . . . • • • . • • • • • • .  810 
On an appl1catlon f o r  DeSign ( 3 �  years) . • • • . • • • • • • . 810 
On .. ppl1cat1on t o r  DesIgn ( 7  years) . . • • . • • • . • • • . • • • • .  81� 
On a ppl1catlon t o r  Desl"" ( 1 4  Years) . . . . . . . . . . . . . .  $:10 

CANADIAN PATENTS. 
LIST OJ.l' PATENTS GRANTED IN CANADA 

JULY 21 TO 25, 1874. 

3,U90.-W. E. Wright, !lome.  Oneida countY,N. Y . ,  U. s .  
Improvemen t s  1 n  evaporating mOisture from drying 
peat, brick, lumber, fl'u J t ,  v e getables, and other flub .. 
stan ces,  cal l e d  " 'Vright's Dryin g  Arrangement." 
July 2 1 ,  1871 . 

3,691.-G . Doane a n d  B .  L. Ihrrls, Grosse Isle,  Wayne 
county, Mich . Im proveme nts  o n  h i n ges,  called 
noane's  Impro" ed H m ge . "  July 2 1 , 1874. 

3,691 . - C .  E. Seal, W inchester, Frederi c k  CO tlllty, Va .• 
U. S. Improvements on cut· oft and regnlating c ocks, 
called "Seal's Gas Cut·oft a n d  Regulator . "  July 21 , 
1874 . 

3,693.-1 . K. Macaulay, Kingston, Frontenac county, 
Ont. , assi�ne(: o f  C .  H. Wlllfams, M atteawan, Duch .. 
ess county, N. Y .. U. S. I m p rovements on brlck ma
chin es ,  c .. Ued " The Star BriCK M .ehtne." July 25 
1874 . 

© 1874 SCIENTIFIC AMERICAN, INC.
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Back PB.II''' - - - - - - - .1.00 a lin". 
InBld" PaK" - - - - - - - 'f lJ c"nt. a lin". 

Enllra'IJinll8 mav head ad'IJerti8ements at the 8ame rale per 

line, bymeasuremen!, as !he le!ler pres •. Ad'IJerI/8ement8 

mus! be received a! publication o� as earlv as �1I 

morning to appear In nezt i88U6. 

ANOTHER GHANGE ! 
--0---

Fifth and Last Gift Concert 
IN AID OF THE 

P ub l i c  L ib r ary o f  K e n t u c ky ,  
POSTPONED TO 

November 30, 1874. 
DRAWING CERTAIN AT THAT DATE , 

LIST OF GIFTS, 
One Grand Ca8h Gift . . . . . . . . . . . . . . . . . . . . .. �lJO.OOO 
One Gran d Ca8h Gift . . . . . . . . . . . . . . . . . . . . .  1 00.000 
One Grand C ash Gift. . . . . . . . .  . . . . . . . . . . . . 7'5.000 

One Grand Cash Gift . . . . . . . . . . . . . . . . . . . .  50.000 
One Grand Cash GUt . . . . . . . . . . . . .  . . . . . . . �5,OOO 

lJ Cash Gift8, $�O. OOO each . . .. 1 00.000 
1 0  Cash Gi fts. 1 4,.000 each . . .  14,0. 000 
1 5  Cash Gl ftH. 10.000 each . . . . 1 50.000 
�O Cash Gifts. 5.000 each . . . .  1 00.000 
25 Cash Gift8. 4.000 each . . . .  100.000 
30 Vash Gi lts. 3.000 each . . . .  90.000 
lJ O  C asll G i fts, �. O O O  each . .  1 00 . 0 0 0  

1 0 0  Cash Gilts. 1 . 0 0 0  each . . .  1 0 0 . 0 0 0  
� 10 C a 8 h  G llt8. 500 eaell . . .  1 2 0 . 0 0 0  
lJ O O  C a 8h Gi ft.. 1 0 0  each . . . 50.000 

19.000 Ca8h Gi fts, 50 each . . • .  950. 000 
GrandTotal,�O,O O O  Gl lb,all ca8h,2, 500,000 

PRICE O F  TICKETS. 
Whole Ticket. 
Halves . 
Tenthll, or each Coupon 
1 1  Whole Tickets Cor 
22 1 ·2 Tickets Cor . 

$ 5 0 00 
2 5 00 

5 00 
5 0 0 00 

1 , 000 00 
For Tickets or Information, Address 

THO. E. BRAMLETTE, 
Agent and Mana�er. 

Pnbltc Llhrary nul1dln�, Loulsvtlle, Ky . 
or THOMAS H. HAYS & CO. ,  EASTERN AG ENTS, 

609 Broadway, N. Y . 

$25 A DAY � CUARANTEED 
ullng our WEL L A U CER A N D  DRI  L L  in good territory. HIGHEST 
TESTIMONIALS FROM GOVERNORS 
< IF IOWA, ARKANSAS AND DAKOTA. 
Cal&logues free. W GILES, St. Loo1., MOo 

IMPROVED PICT URE ROD MOULDING . 
Palented July 20 . 1874 . MnuldlD�S and Rights for 

Bale. A. C. FUNSTON, 910 Market St . .  Pbtla., Pa. 

" Help Yourself " 
� An Independent manly 

man. who would work 
• bis own way up In worl d, 

may If>arn I I Lfow to Do It," by sendtng stamp, de�('rtblng 
.. GOOD BOOKS �'OR ALL," to S .  R .  WELLS, 389 Broaa· 
way, New York. 

AG ENms Send Stamp for Best Novelties. Nov· 
.I. ELTY AGENOY Co. ,  WilmIngton, Del . 

JUST PUBLISHED. 
)';LEMENTS OF )1ETALLURGY. A Practtcal Treatlse 

on the Art of  Extracting Met8 1s from thetr Ores. By 
J. Artbur Phtll lps, M. Inst. C. E. Illustrated by nu· 
merous tngravlngs on wood. ,14. 

A TRE ATISE UPON RAILWAY SIGNALS AND AC· 
C IDENTS. Bv Archlhald D .  Dawn.y. 106 engravings. 
8vo., sewn. ,1 . 

E. & F. N. SPON, 446 Broome St., New York . 

THE C H A M P I O N  S I L V E R-S TE E L  
SPRING MATTRESS, now greatly Improved, bas been before the public for leveral years, and continues lfEgfe�WD 1!�e�

n��6����d�osWO�el�e;rs
e :�d;I'C�

s :�� 
elegRnt appeara.nce of silver, anK Is the softest, easiest, chea.pest, a.nd most durable Sprtng Bed in  market .  Wholly composed of tena.cious tempered steel sorings , so united tha.t the pressure is equally distrtbuted, Eo.sny lUted, turned, or roBed up. Both sldes aItke . No 
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M
r�! qulrcd. Needs only balf the tblckness of hair mattress. More springs for yOl!r money In thls bed than in any other. Unequalled for hote ls .  Any sizes maoe to order . Send for pictorIal clrcul ... Retatl price of double bed, '13. Shipped, bv sIngle bed or quantity, tG all parts of tbe world. Lloeral dIscount to tbe trade . liold by leading dealers In all parts of tbe country. Refer to Phelps, Doremus & Corbett, J. T. Allen & Co . ,  New York, Gould & Co., Pnll.delphla, Pa

il 
Glloert & Son,:! ���;I��h�t?�

n,  
J�rfi}!'lbot 

C
s"PR��� Jl'!r

n
t�E�g'c

a
J Makers, 246 Canal St . ,  near Broa.dway, New York. 

. ,  

Q IVIL AND MECHANICAL ENGINEERING AT 
) THIC R KN8SELAER POLYTECHNIO INSTITUTE, TROY. .Y Intoltructlon very practical. Advantages unsurpas Bed In t hlB country, Graduate� obtain excellent position : Rp-opentl SePt . 16th . f4'or the Anonal Reglster, contaln Ing Improved Course of StUd,J, and full porttcu lars addreso PROF. CHAltLES DROWNE, DIrectors 

The OhiOan Bxposition 
t>arkages for thIs Exposi tion can be ShlPred at th. Pacific Mall S S .  Co's Omce, foot of C.n. St . . Now Yo·". snd from tbe Pactl1c ports tOUChed at oy the St�amers of I bis Company. One dol l ar, gold. for each palJkage welghlng Dot more than 2000 Donnda, or messuri g not more tnan 20 cubic feet, 18 tne only cost of ocean tran sportati on to Cht l l . Heavter or larger packages may be sllipped Der same Jine at low rates ulJder !lpeels1 cuntract. Apol lcattf ns for room at the Exposition m 'l s t  rt'8ch Chil l by January I, ISi5. Partlculars may De obtained by addres.lng any one of the United Sta1 e8 Comml�8IOner. tor the Exposftton, any Chlllan Consul In the United States, or A ,  VILLAROEL Cor. responding Agent, 5� Pine St., New York. ' 

$476 A MONTH TO AGEN'fS. Address C. M ,  
LININGTON & BRo.,New YOrk or  Chicago.' 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF t<' 

First-Class Stationary En[ines, 
Ph·.t - With slnile .Ude valve cut·olf by lap at " 

Btroke. 
SecoDd-Wltb Indexed cut·olf valves arranged to clol. 

at any 'Dart of I t roke . 
Tblrd - Steam jack, ted cyltnders, IItted  wltb patent 

automatic cut-otr valve gear and governor, 
���:d
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from 1 ton coal . 
PORT A B J,E E N G 1 N Ee, of S, 10. 20. and �G 

Hor." Power. 
IMPUOVKD HANGERS. COUPLINGS, FOUNTAIN 

BOXES A� D �HAFTING. 
FRENCH B l i lm SPRING GRIST MILLS AND BOLT· 

ING APPARATUS.  
CIRCULAR SAW M ILL8 AND FIXTUltES, BOILERS, 

MIL l, MACHINlt RY, C ASTINGS, ETC. 
pr State wbat Is wanted and Circular. Iree .  

Address ln full, 
((;I THE JOHN CO OPER ENGIN��ffer��,;: O

. 

M A H O G A N Y 
WALNUT, ROSE, SATIN. HOLLY.J.. SPANISH & RID 

CEDAR, aod all k lnds of H A RD· wOODS, ln Logs, 
Plank ,  Boards and Veneers . IT Extra choice Birds Eve and Curly �IaDle. French 

and American Walnut, and Asb Burl Veneers 
just received. Geo. WI Read &. 00., 

M llI & Yard 186 to 200 LewIs St . ,  foot 5th & 6tb Sts . ,E. R . ,  
New York , 

iT Orders by mall promptly and faltbfully execu· 
ted. 

',' Enclose stamp for Catalogue and Price List. 

O VER 7'. 000 IN VeE. 
BLAKE'S STEAM PUMP 
Send for Illustrated ca talogue, 79 &81 LIberty st  . . N.Y. 

MAGNETS-Permanent Steel Magnet. 
of any form or size, made to order by F. C. BEACH 
.. CO., 263 Broadway, New York . Makers of the cel
ebrated Tom Tbumb and Miniature Telegrapb lnstrn· 
m�nt8. 

T H E  

TRADE ENGINE. 
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of Cast Steel. 
Every EDgine Indicated. and 

valve corrected to give tbe hlgb· 
est attainable results . 

Warra.nted liuoer1or to any 
:���F.

0rtable Engtne la the 
Send for PrIce List and Clr· 

cular. 
HERRMAN & HERCHEL· 

RODE M'F'G CO., 
Dayton, Ohio .  

BLAKE'S PATENT 

Stone and Ore Breaker 
Crushes all hard� brIttle snbstances to 
t�N���IM�DS ::.1 f�I

��i.':,'i!,,���'!t,,::� 
Address BLAKE CRUSHER CO. ,  

New Haven. Conn. 

A FORTUNE FOR ALL In tbe Rubber Stamp 
Bustness. Address DORMAN'S 

STENCIL AND STAHP WORKS, BaltImure, Md .  

Tb" Am"rlcan TDrblDe Wat"r 
Wheel, 

�;r"o
n
;�b 1�£�':,'tr3c

a
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b
:

t
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Emerson, sbowlng the followIng use· 
ful ellect of the power of tbe water 
nttuzed, beIng tbe blgbest results ev· 
er known. 

Percentage of Part Gate : }(, 50.08 j 
"p�r�eh�'01�0�':"� ; �,.�:90. A tnll r� may be obtained of 
�Jn�Y>I!o. 

S '" TEMPLE, Day. 

To Electro -Platers. 
BATTERIES, CH EMICALS, AND MATE 

RIALS, ln sets or sln�liwtth books of Instruction 
��

n
�{:c"t���f�n��� ����leld ��:-t� :��tn,��8��

a
1���: trated catalogue lent free on appUcation. 

SHINGLE AND BARREL MACHINERY.
Improved LaW'I Patent 81llagle and Heading Ma' 

cblne slmplelt and best tn nse. Also Shingle Headtng 
and Stave Jointers, Stava EqnaUsers, HeadIng Planers, 
Tornen, "'c. Addre .. TREVOR '" Co. Lockport. N. Y. 

IRON BRIDGES-CLARKE, REEVES " CO., 
PH <EN IX VILLE BRIDGE WORKS. Omce, <110 Wal

not Street, Pblladelphla. Pa. 
_!jf:e
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done on tbe premIses, from ore to IInlshed bridges. 
llInstrated Album matled on receipt of 75 cents. 

Sturtevant Blowers. 
Of every .1se anl1 desCription. constantly on nand. 

Niagara Steam Pump. 
ClUS. B. HARDICK, 

28 Ad&DlS It .. Brooklyn. N. Y. 

THE JOHN HARD I C K  

Nl�����& ��!��I!��P. 
PUNCHING 

AND 
DROP PRESSES. 

!�: t��::.�t �l'I� '!;�Yrli 
& PARKER PUESS CO . 
MIDDLJITOWN. CONN. 

WOOD-WORKING MACHINERY GEN· 
eraUy. SpeclaltleB, Woodworth PlanerBand RICh· 

ardson's l"atent Improved Tenon Machtnes. 
Central. corner UnIon st ... Worcester.,Maso. 

WITHBRB I RUGG & "ICHARD80N. 

$ � $20 per day at home. Terms Free. Address 
t.J � G"o. STINSON & Co . •  Portland, Maine . 

BANKRUPT'S SALE OF HORIZO NTAL 

han/��cn�l���
1 ���t� ����

n
T-�r ����\�;.,wa�

nd second 
THE  YALE IRON WO RKS, New Haven, Conn. 

$10 A DA Y. Employment for all . Patent Nove 
ttes . GEO. L .  FELTON. 119 Nassau St., N .  Y. 

SHINGLE & BARREL MACHINERY 
EVART'" IMP. BEADING AN D SHIN GLE SAW, 

STAVE CUTTERS, JOINTERS. EQUALIZERS, AND 
HEADING TURN ERS. 

BAILEY GAUOE LATHE-For turning aU kinds ban 
dIes and Cabtnet work. Stmplf>st and beHt in ufo:Ie. We 
m.nnlacture a full ltne e f  Wood and Iron Working 
Macblnery, tlt��mR��i'flt/':i �1fl��ockPort, N. Y. 

IMPORTANT FOR ALL L A RGE COR PO
RATIONS AND MANUFACTL RING CONCE KNS.-

���r��::g'::"���=��;:o�i�':uR������r�c:tf��l�f
O
! 

watchman or patrolman, &8 the same rea.chel dUferent 
stattons of bls he,,!.. S.nd for a Clrcnlar. 

N. B.-Th1�· :et!��'io;.�r: .. '�i{�o B��
t
g�p���is. 

PartIes uolng or lelltng thele Instrument. wltbont an· 
tb orft .. fTom me w1l1 hPi dA"lt wtt.b v.oordtoQ' t.o 1 .. ,... 

E. M, MAYO'S PAT. BOLT CUTTER, 
lTSend for I llustrated CIrcular, CincinnatI. Ohio . 

1832. SCHENCK'S PATENT. 1871 
'VOODWORTH PLANERS 

and lIe·8awlng Macblnel, Wood and lr"n Working Ma, 
ch.nery, Engtnes, BoUers, etc. JOHN B. SCH&NCK'S 
lO!< S.  }la.tteawan. N. Y. and 118 Liberty St .. New York. 

P AT' 1<': N T  COLD  RO L L E D 
S HAF TING . 

The fact 'bat tbll anaftIng bas 75 per ceDt greater 
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lore &IBO the 801e manufacturers at the C:&LBBBATBD VOL
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc., 
of tb. most approved styleo. Price Jtsta mailed on appU· 
e&tlOn to JONES & LAUGHLlN� TrY Itreet. 211 and 3d ��e����nIJ

t
;��'8'��f!'�: 

I!F'8tooks of thil Shafting In store and lor we III 
ftrLLBR DANA '" FITZ. Boston, Mass. 

SEO. PUCE '" C<!��121 Chambera nrect. !l. Y. 
I'IBRCR '" WHALll'IS. Milwaukee, WI • .  

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BRO�Vl'\> �f��oA.. co .. 

R. BALL & 00., 

WOOD WORKING MACHINERY 
For Planing Mms, Car Shops, Sasb, BUnd and Door MakerB, &c. ,  &r. Sen'i for Illustratea Catalogue and price 
���mfi:�

t
�
r
rOr iietiX��t���We:l�ik. 

Salesroom, at 121 

1 2 5 

P. BLAISDELL & CO., 
Worceeter, Mae •• , 

Mannfacturer. of tbe Blaisdell Patent Uprlgbt DrllIl 
alld o tber llrst-cla.s MachlDlsts' 1'0018. 

NEW " IMPROVED .t' A.'l'�·ERNS.-MA· 
CIilINISTS' TOOLS-all slses-at low prices. 

E. GuULD. rl t0 1l8 N . J. U. R. Ave .. Newarl<. N. J 

Andrew's Patents. 
1'(ol.el" ... FrIenD. Grooved. or Geared Hoi., 

" .... IUIt". to "very waRt. 
Safety \!>Itore El"vatore. Prev" .. t Accident, 
Sm�:::B::!�n;�-:'f!:;.d.r:II��:.

a
ko 

OIlCUlatinK Eupn" •• DOUble and SlnKIe, 1-� 
l OO·Borle power. 

Ventrlfuaal PDmp., 100 to 1 00,000 Gallon. 
per !lURUt". Belt Pum •• In tbe World, pa •• 
Mud, l!! .. ndo Grav"l. Voal. Grain, etc., witb
ODt Injury. 

t��:t:-:�t
cr�':f!�Urabl". and Economical. 

W1>l. u. �W!:� :r:e��New Tork. 

GLASS J\tlO ULDS for Fruit J ars, Lamps .  

1 5  ye���TI�e:: w "1I����'l:�Neii;; '§':��, bJ .� .. l!��?*� 
thIng new 1n gJails you WIl l requlre a mouhl. (0 die) . 

I}r' .PA.BTIOULAB ATTENTION 11ala to MUULDS for 
IN VENTu�S. Send monel or drawlDg ; luclo.e s camp 

R1U.H..A.RDS01� .  MER1.A.M &; 00. 
Manufacturers of the l .. teot lmprond Patent Dan

old' and Woodworth PlanIng Machines, Matcttlng, SaSh 
And molding, Tenoning, Mort1s1ng, Bormg, ShapIng, Ver 
tica.l, &.nd CLrcul&r Re-sa w1ng MachInes, 1::)& w M111s, Saw 
Arbors, SCroll Saws, �1J.W8.y, Cut-olf, d.nd Rip-saw Ma
Ohines, SpOKe and Wood Turning Lathes, a.nd varlou8 
otber ktnds of Wood·wOr1<lng Macblnery. Cat"loguel 
���tg;:1:�!:�S ��;eg�u:�p{h�

a
£1��rtv������t��·k.wrf-

SAMPLES OF MALHI.N ES, TOOLS, and 
lMPLJ!.MENTS, received, exhlbtted, ana orders 

t�Ken . A. M .  PAXTOl-o & LV., VicKlIburg, MISS . 

P A T E N T  

!!��t?!f!e,�!!'�e¥.�!����f saw Arbors, and otb�T ",ood working macblnery. S. A. WOODS MACHINE CO " j 91Ltberty 8t., N. Y. : Send for C l rculare, etc. 67 Su1bury lit. Boston 

NEXT JULY, A WELL KNOWN FIRM 
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floor Warehouse. having w1ndows frontiog Queen Vic. 
torta Street and Ca.nnon Street, CHy, London , England .  
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of these and of working models . Advertizers ' travelers 
ca.nvass Great Brltatn and the whole of Europe. For 
terms, apply to W .  P. , Box 778, New York City. 

PATENTS Bought, sold ,  and tntroduced. 
F. T. H .  RAMSDEN, Mechanlca 

Engtneer, Bryan Block, Chicago, III 

TRADE MARK PATENTED. 
The best and cheapest Pain t  in the 

World for I ron , 'rill or '''ood. For sale by 
the Trade everywhere. PRINCE'S lIIETALLIC 
PAINT CO" Manufacturers, 96 Cedar St. , New York� 

C A U'.I'ION.-Purchasers and COllsumers are cau
tioned against imitations of Ollr l\IETALLIC PAINT • 
AlI . genuine PRINCE'S AIETA LLIC l 'A lN1' will 
bear our llame aud trade mark on each and every 
package, Send for a circular. 

WOODWOR'l'H SURFACE PLANERS , 
$125. Planers and Matcbers, $350. S. C. HILLS 

51 Courtlandt .treet New York. 

W HETH ER YOU WISH TO BUY OR SELL 
S 2 E J.l8nfJkft./ ;; E S , 

PA TEN 2S, 
Write to E .  E .  ROBEltTS, 119 Liberty St., N .Y .  

l�j"'OR LIWAL ADVICE CONCER NING f' Infringements .nd Patents, consult R. B. McMAS. TER. CouDsellor at L&w. 9& 11 N"aBSIl.U st., [-toom 'l6, N ew York. Counsellor and Advocate In Patent Cases. 

Afln deutrdi" �r�nder. 
i)ieje grone unb tljatige (HaITe unirer me. 

biHferung mad)en ltJir 1i<\onbWI barauf 
,ufmerfiam , ban unire �irm" burd) iljre 5..3 er. 
b inbung mit lillc!�ington unb Len europui id)en 
{lauptftdbten . Iiefonbere 5..3ort!) �i!e 6llr �rlan� 
gung lJon in. unb (lu0l1inbijd)en �atCl1ten 
�ietet. 

Seber �rfinber. gfeidjbiel ltJefdjer 9lationali. 
tiit angeljiiri g ,  if I burdj b i e  liV erafeu 1j.1atentg e. 
fe�e ber 5Bereinlgten (Staaten 3nm 'l3atentidju� 
fiir �rfinbungen bmdjtigt . Unire �irma ift 
bereit, gcftii� t aUf 26jii!)rige �rfar)run g ,  b eutfd)e  
�rfinber jeber .scit 3U lieratljCII unb 311 mojiigcll 
\j3reiien raid) unb p iinftl idj \j3atCllte 3ll erlangen. 

i)ie i)eutjdje @Section i�  in ben ,p5nben 
fliljig er beutidjer SnBCllicllrc, ' . ..,e ldje in ber 
£lfflce periiinlidj mit �rfinbcrn lJerfe!)rcu 
lllerben. 

:iDer "Scientific American " ltJirb iu jeinen 
EipaHen bie bebeutenberen �rfinbungen lie. 
\predjen . 

t.tomjp()nbeua erbetcn unb !,rom!'t Iieant· 
ltJortet. \j3amp!)!. tr in beutfdjcc (Spradje ltJer. 
ben allf 5Bedangen �ranco 3uge!anbt. 

�breljire : 
8&uuu & gO., 

,,&Untiflc A.merican" Patent Agentur, 
� 87 'P'''' Ill .. ",. 

New York Cit:!ro 

© 1874 SCIENTIFIC AMERICAN, INC.
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Baek Pair" • • • • • • • 81.00 a lin ... 
In.lde Pair" · • • • • • •  "IS centR a lin ... 

E'2(frarin08 may h�ad advertisements at the same rate per 

ine. by mea8urtmlent. a8 the letter preR8. Advertisement8 

must be recezlJed atpublicaUon otlU:e as earlv as Fridav 

mOt'ning to appear jn next i88UP.. 

S OMETHI�G TO HAMMER ON-FOn 
FARMERS, 

PlanteI'll, o r  (�ountry Gentlemen, 
who have n e'§'tZhL��\�'i! a��cri'k��IO'�. 

the HOUSE, 

(ESTABLISHED 1843. ) 
To ftupplV thi�  fl � mand.  the u n dersi g n e d  are n o w msk. 

fng 8 M  ALL A N V I LS tn Ten dltre:ren t Il umber El ,  r a n ging 
����h!�Pa�ll�t�:r'd���jOc�s�s���SL F,I��e�vi� S  �����8�eda 
10 eve ry respect 88 perfec t 8S the larg est of th eir cel e 
brated " E aJlle " A ll Vtl i L  rrr CIrcul ars, w H h  further �artlcu] an . will be fur-
r6��� .Ul�s��'�i�:�?a

D
c tt�r:�! .· H E R  & N UR H I S ,  Tren-

MACHINERY WANTED-Good Second. h a u d  F N G I N  �:8, L A T H E � ,  PLA " E RS ,  DRILLS, and o th e r  Machin ery o f  all dplol crlpU oDs . A c1 dress Hoch .. . ter Machinery D e pot. H A M ILTON & McNEAL, 4 4  E.>::change St . •  Hochester, S .  Y .  

The Pants' Stretcher. 
( CA VEA T SEC URED.) 

A n e w  device for tRking out knee forms and wrtnk'lf!s 
from pantal o o n s . EYf�ry gcnt J c m s n  with this article 
can have h i s  pants al wayts smoothly pressed a n d  In 
p t o p e r  sl Jape. No troubl e-Slnl p lc-Con vc!:ltent-snd 
Jlfvcs great satisfaction.  Prl �e 12 . Ltberal dIscount to 
the tTlldc. Grea t i t Hlucements t o  agenU. Circulars 
free. P .  DEL VALLE HALSEY 122 C b urCh St.,  N e w  YorK. 

SUMMER TRA.VEL. 
The season of business and pleasure travel b e l n e- now 

at Its height , w e  respectfully sultgest the propriety of 
obtaining a G eneral Accldeut Policy In 

"THE TR! VELERS" 
of Hartford. Conn . ,  the olde.t  and best Company IR 
America wrltlnlt yearly o r  monthly policies of Insur ance 
against general accidents o f  business or occupatton, as  
well as acciden t s  of travcl.  

"THE TR!. VELERS" 
a l s o  grants all forms o t  f u l l  LIfe and End owment Insur
ance. and offers pecultllr t n ducemen t s  tn tts sensibl e 
aU-cash plan,  tn i t s  defin i t e ,  s t rai ght-forward contract, 
its ample security, Its low premIums, and its good man .. 
agemcnt. 

JA8. G. BATTERSON, Pre.id .. nt. 

HODXEY D E ;o; N I S ,  Secre tary. 
c:r New York Office, 207 Broadway. -.!Ell 

PATENTS 
The p u b l t l:' h cr3 o t  the S C I ENTIFIC A.uERWAN have 

acted liS solicitors of patent8 tn the United States and 
foreign countr1es for more than a quarter of a cen .. 
tnry. M ore than FIl"TY THOUBAND 1nventors have 
availed themselves of theIr services. All patentB B e ·  
eured tbrough t h I s  agency receIve a sp ecl .. l n o t i c e  In the 
SCIENTIFIC AMERICAN, which frequently attr .. ct. pur· 
chasers for the patent. 

Inventtons examlned, and advice as to patentability free 
Patents obtained In the best manner, .. nd witb as Itt·  

tle delay as possible. 
Caveat. prepared from either model or drawIngs, and 

nled In the Patent Office a t  sb ort notIce. 
Speci .. l examInations as to tbe patentability of Inven· 

tions made, at the Patent Office, on receipt of model or 
drawing and descrIption ; cost for thl • •  earch and re
port, ,5. 

Trade Marks.-The neceoBary paperB for .e cnrl n g  
protection to manufactUrers and merchants In this 
country anEl abroad are prepared at thts OmC6 . 

Desla-n Patents, for protecting arU sts and dellgners 
of any new ornaments work, are quickly and cheaply 
obt .. lned through thIs offic •. 

C opyrIghts obt .. lned.  
Foreign Patent . ..  re solicited In all countrle. where 

patent laws exIst. Pamphlets, cont .. lnlng the cost and 
full p .. rtlculars, mailed o n  applicati o n .  

Can .. d a  p .. tents.-Can .. d .. Is o n e  o f  tbe b e s t  countrle. 
for patents. The cost depends upon the length of time 
for which a p .. tent Is de.lred .  Fnll particulars by m .. 11 
on applicati o n .  

W e  s ball be h a p p y  t o  confer w i t h  Inventor., examIne 
their models .. n d  dr&wlngll, and advIse with them as to 
obt .. lnlng p .. tents without consult .. tlon fee. Every 
kind of informatton pertBtnfng to patents, at home or 
abroad cheerfully gIve n .  

Send for pamp hlot, 110 page., containIng laws and fnll 
directions for obtaining paten t s .  AddreBl 

MUNN .lo CO., 

Pnbllshors SCIENTIFIC AMERICAN, 
3" Park Row, N. T. 

W����o���OJ.-CorDer • and 7th Btu .. ,., 

J dtutifit �mtrintu. 
C H A S E ' S 

Pipe- Cutting and Threading 
Machine. 

Thl. ImDort .. n t  tool Is desfgn e "  t o  1111 a want long felt by S TEAM AND 
GA S FITTERS, and MA CHLVIS TS, for c uttI n g  .. nd threading p i p e s  rapidly 
a n d  cheq,ply. An apprentice boy,  w i th one of  these, can do more work than 
�JtNG!;

n
N'ri�E��l���IJjkso�ngUl �b e

It��lt�Y����'dS f:� �{{'� �f;,t{� 
for all  s i z e s  o f  pipes, from � to 2 inches . W eighs only lOu lbs . Stronger 
than any machtne made. A 1 uIl f!et of  collars aud lengths for maklDg ntp
pIes goes with the machine.  Address 

THE CHASE MANUFACTURING COMPANY, 
1�0 FR ONT S TREE1', NEW YORK. 

c:r Send for Circul .r.  

:EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. P O N D, lllA N U FA C T U RER, 

Worcester. llht M!iI. 
WARERO ONS, 98 LIBER TY S 1'., N. Y.  ItT Lathes, Planers, Boring Mills, Drills a n d  Gear Cut

t�r8 a b'pecialty. 

AMERICAN SA W CO. 
TRENTON, N. J.  

GREAT REDUCTION I N  PRICES 
O F  

MOVABLE-TOOTHED 
C I R e  U L A R S A W  S. 

J U L Y  lst, 1 S7'4. pr Send for new PIlce List . ..n 

TILES PLA I N ,  E NC A U 8TW, 
... ND 

lllA J O L I C A .  , ANDERSON, JfER ClIA N 7  
&: CO" 2 4 4  Pearl St . , l; .  Y .  IT Clrcnlar furnlBhed free. 

N O Y E ' S  

Milll'urnishiDgWorks 
�ml��gn
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Picks, Water Wheels, Pulleys and G earIng, spectally 
adapted to 1Ionr mills. Send for catalo!!'u e .  

. T .  T. N O Y E  � SON Bull'al9 .  N .  Y .  

PORrrLAND CEMENT, 
From t h e  be.t Lon�O:M���{tB,ff)�b�'Clf3���I�?�. 
A pra ctical Treatlseon Cement furnlsb.d for � cento. 

-= 
THE AMERICAN TWIST 

. DRILL C O . , Woonsocket , R .  I . , are 
now the iole own ers and manufac
turers of the celebrated 
DIAMOND SOLID EMEBY WHEEL!. ur Illustrated Catalogne of Em· 
ery Wheels, Macblnery, and Tool • . FRE1I , 

W. S. J"'RlloE, Agen t , 17 New CllUrch . t . ,  New York. 

H:me�wneels ( 
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Barne.' Foot &; Steam Pow .. r 
8cr .. 11  !!law. 
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Br.ciret, S I n .  thick. Every Wood
worker should have one. Four years 
in market-thousands using the�. 

Persons out of work, or that ha.ve 
�K:�� f��

e
�OC;�r e���hrr:!� f��� �� 

to SO ets. per hour. It Is  8 p l eaBure to 
rur. one. -Say where you saw thiS, 
and send for full descrIptIon to W. 
F. &J. BARNE8,Rockfor<l. I I !. ; R. C .  
BARNES & BRO . ,  6 8  P .. r k  Place, N .Y 

C OMPANY 
�. EmeryGrinders 
MuNR�E Lo.rA. 

" THE EMERY GRINDER," 
A �[echllntc81  Journ a l  of  �eneral 1nterest, tssued month
y" at the n ominal price o f  Wc . per annum. 
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M e ta l  Workers gell erally, being msHed p o st-paid to 
Buyers u8ing Power. A monthly edi t Ion of 6,OCO tl: uaran· 
teed. Adores. THE TANITE CO.,  

8troudsbarlr, Monroe Co., Pn. 

$200 A MONTH TO AGENTS 
t o  sell the I M PROVED "HOME 
SHUTTLE" SEWING MACHINE, 

the only practical, low'priced " Lock Stitch" Sewing 
Machine ever in vented. Address JOHNSON, CLARK 
& CO., Boston, 1I1a88. ; .New Yo�k City ; Pitts bnrgh, 
1' ... ; Clucago, Ill. ; LOUisville, li:y., or St. Louis, Mo. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

8n-..... e.'" Ch .. a .... t. B ... t. 

l� tlt"o 
t
:&'';u:�o:oir�:e

i�� 
Illlrhe.t perceDtalr" .. ver 
.hown In a rell.ble telt .nd 
tile hl .. h""t aV"l'alr" r ... 
.Dlt . .. ver obtained. In 

����t;:ir��ri� Irt�V����r� 
tty over all otken . Emer
Ion'. full report fnrnllhed on 
.ppllcatloa. Send for CIrcu
lar. 
IlBRRILL II HOUSTOI!I 

mON WORK S, 
Bel " t Wiseonl1D. 

T O  I N V E N T O R S  
A-N O M A N U FA C T U R E RS 

The ::o.r.'l.nag-on of the 4::d Exhihi t ion of tho A m erican TllFlti tute of �he City of New York, beg to announce, that t h e  Exhlbitlo� 
BUIlding!! on 2d and 3d A ven ucs and 63t\ and 64th Street!!, will  be open for the reception of heavy Machinery August 17th and for ������r��('��:�t��g�l;t�:nat, 1 8 74. 'J'he Exhibition wUl be formally 

For part iculars, addreu H General Superintendent AmerIcan 
IOlitltute, New York." ' 

��:a.D '&�b)�
r
:,

a� HI:��:'!:�1�� 
invea tion,  attllchell: to 
any vise, to bench w h h  
s t a n d  and chuck, ur t o  
w ork itself, set t o  work 
in any d1rectl on In 8 mu
,nen t .  Up and down feed 
' 0  Tool : revcrsil:>le Belf 
cross feed. Quickly saves 
i t s  cost In bands of all me .. 
tal work i n g  mechanlcP . 
JACOB E. SUITTERLU. I 
mf'r, 60 Duane �t., ,t.; .r . •  

WIB.B B.OPB • 
John W. Mason & Co .. 43 Broadw .. y, New York. 

:rOB 

TOOLS, 
OF ALL KINDS, 

ADDRESS ; 

N.Y.Steam Engine Co, 
98 Chambers St. 

NEW Y01llt 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y. 

Rifies, Shot Gnns, Revolvers 
of every kind .  Scnd starn» for Illust rat.d Price List to 
GJ'ent We8tern GUN WORK ,.., Plu8burllb, Pa. 

PORTLAND CEMENT 
A Practtcal Treat1se on Cemen t furntehed FRElI:.  

S. L. Merchant & Co. 7& South St .• New Yerke 

[AUGUST 22 ,  1 874. 
rr T .  V. Carpenter . Advertlolng Agent . Addre Bi 

Box 778, New York cIty. 

IMPROVED 1874. 
D O U B L E  A C T I N G  

B UOKE'l.-PL UNGEB 

St!��PS 
VALLEY MACHIN E COMPANY, 

Easthampton. M&88. 
C. HENRY H ALL & C O . ,  20 Cortl .. ndt St . ,  N . Y .Clty 

THE PULSOMETER. 
The Simplest, most durable .. nd ellectlv8 

IITEAM PUMP now In use. Will pump grlttJ 
or muddy w .. ter wIthout we .. r or In Inry to 
It. part •• It c .. nnot get out sf order. 

B r a n c h  D .. p o t . 1 
11 Pemberton Square, Boston, Ma8l. 
1327 Market St., Phnadelphla, P ... 
59 Wells Street, Cblca�o, Ill. 
South Western Exposltiont New Orleans. 
811 & 813 Nortb Second St .. St. LouIs . Mo. 

eVP 

EST urfB£ MARKET 
"':N. COR.. \..,-a" A-�U &. <;)\\ '-'" 'O�. 'i'\\\\.' 

D A MPER B ora S T REGULATORS ".,. GAGE C e CKS. 
M U RRII.L &; KEIZER. 44 Holllday St. Bait. 

HARTFORD 

STEAM B O I LER 
Inspection & Insurance 

COMPANY. 
W .  n.  FUANKLIl', V .  1" t. J .  1\I .  ALLEN, Pres't. 

J. B. PIERCE, Sec. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST lIlECHANICAL PAPER 

IN THE WORLD. 
TWENZ'Y-NINTH YEAB. 

VOLUME XXXI. -NEW SERIES. 
The publlsbers of the SCIENTIFIC AMERICAN ball 

to announce that on the fourt h day Of J u l y ,  1874, a 
new volume commences. It w1l1 continue to be the aim 
of the publishers to render the contents of tbe n e w  
volume more attractive .. nd useful than a n y  of I t B  pre
decessors . 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
ests of Popula.r Science,  the Mechanic Arts, Manufac� 
ture s ,  Inventtons,Agrlculture,Commerce, and the Indul 
trial pursuits generally i and i t  is  valuable and tnstruc
tlve not only In the Workshop and Manufactory, but .. IsO 
In the Household, the Library, and the Reading Roo m .  

The best Mechanical Paper in the World I 
A year's numbers contain over 800 pages and severa 

hundred engravings of new machine s ,  useful and novel 
inventions , ma.nufacturing establ1shmentst tools, and 
processes.  

To the Mechanic and Manufacturer I 
No person e ngaged In .. ny of the mech .. nlc .. l pursu it. 

should thInk of doing wIthout the SOIENTIFIO AMERI· 
CAN. Every number conta1ns from six to ten enKravln g s  
o f  n e w  m .. chlnes and Inventions which c .. nnot be fonn d 
In .. ny other publlc .. tlon . 

TERMS. 
One eopy, one ye .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f3 . 00  
On e  cOPYt atx months • . • • • • • • • • • • • • • • • • • . • • • • • • • • • •  1 . 50 
One copy, four month. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 1 . 00  
On e  copy o f  ScIentifiC Amerlc .. n for o n,e  year,and 

one copy of engraving, u.Men of Progrcss" .. 10.00 
One copy of Scientific Amer1can for one year ,and 

one copy o f  U Sctence Record " for 1874. . . . . .  5 . 00  
Remit b y  postal order, draft or express. 
The postage o n  the Sclentlllc Amerlc .. a Is nve cent. 

per qu .. rter, payable at the office where received. C .. n
ada subscribers must remit, with snbscrlptlon, 215 cen ts 
extra to pay poetage . 

Addres . ..  11 letters and make all Po It 01ll.0e orderB and 
draft. payable to 

MURK " CO .• 
37 PABK ROW NEW yORK ..... 

AUOICIllIl .J ulll'o A.. �uKbLI " ti'b oUl\j IS. LUallUlactur. 
ers, Trenton. N. J .. or 117 Liberty 8t . ,  New Yorl<. THE " Scientific American " iB printed Wlt.b 
Wheel. and Rope for co"VOylng power long dI.tancel. CHAS. ENl:£ U J OHNSON & C O. 'S IN'K. Tenth and 
Send for Ctrc"lar. Lombard 8lA., PhiladelphIa, and 59 Gold St., lIIew Yorl[. 

© 1874 SCIENTIFIC AMERICAN, INC.




