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COFFER DAM,. MAIN SHAFT, AND EnTRANCE TO HEADINGS, HELL GATE, EAST RIVER. 
THE TUNNELING AND BLASTING OPERATIONS AT HELL 

GATE, EAST RIVER NEW YORK. 

We give this week some engravings illustrating the opera
tions now in progress for the removal of the ob
structions at Hallett's Point, East River. Having 
often referred to this great work, our present no
tice will be rather historical and general than tech
nical. 

HISTORY OF THE WORK. 

The following sketch of the origin and progress 
of the work is from the New York Time8: 

tween 700 and 800 yards square of the reef were blown 
away. Surveys were made of threA blasts, which disclosed 
at the bottom of the river a mass of crushed rock, innumer
able detached boulders, and huge hillocks of sand, lying 

around, and over which was once Diamond Reef. A contract 
was soon made to have the debris rem0ved, a work which has 
almost been finished, and which has demonstrated the fact 
that no additional blasts will be required, and that the dread

" Complete surveys of New York harbor have 
been made at different periods, as is well known, 
with the object of removing the obstructions to 
navigation, by Admirals Porter and Davis, Commo. 
dore Craven, and the present able and successful 
topographical engineer, General John Newton, of 
the United States army. In September, 1870, ex
perimental blasts were made by General Newton, 
which proved to him beyond a doubt that the work 
he had undertaken, though a task of immense 
magnitude, could be accomplished, and at a com
paratively trifling cost to the Government. Last 
May, General Newton commenced work with the 
steam drills on the dangerous rocks, in mid stream 
between Governor's Island and the Battery, known 
as Diamond Reef. After laboring assiduously for 
over five weeks, and making repeated blasts, be- SECTION VIEW OF A TRANSVERSE A VENUE, HELL GATE. 

ed Diamond Reef is no more. Soon after the work 
of the drills upon Diamond Reef was concluded, 
the drill scows were securely moored over Coenties 
Beef, and immediately commenced operations. The 
number of cubic yards of rock to be removed at 
Coenties Reef is roughly estimated at over 3,000, 
and much of this has already been blasted out by 
General Newton's indefatigable workmen. Be
sides at Coenties Reef, General Newton's drills are 
now at work on the Shell Drake, Way's Reef,Hog's 
Back, Pot Rock, at the Hell Gate, or Horll Gatt as 
the old Dutch navigators termed it, and at Willett's 
Point. The operations at the Hell Gate are the 
most extensive, the most important, and decidedly 
the most interesting. The Hell Gate, as every New 
Yorker knows, is a narrow, rocky passage in the 
East River, and in the old Knickerbocker times its 
raging current was the terror of the Dutch skip
pers and their heavy and unwieldy craft. Of late 
years, many improvements have been effected by 
blasting away the surface rock, and the most sa
lient points of the jagged ridges; but only since 
August,1869, has the United States Government 
commenced to deal with the dangers of Hell Gate 
in a measure corresponding with their importance. 
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The operations undertaken by General Newton at Hal- I 

lett's Point, for the Hell Gate, involve the solution of an im
portant problem of engineering as regards the most effective 
and economical process of submarine blasting. Tho modus 

operandi employed at Hallett's Point is entirely different 
from the manner in which the work of removing the ob
struction� has been accomplished at Diamond and Coenties 
Reefs, and is what is technically termed tunnel blasting. At 
Hallett's Point, in August, 1869, a coffer darn was commenced 
under the 'superintendence of General Newton, and was com
pleted in October. 

The dam is an irregular polygon in shape, having a cir
cumference of 443 feet and a mean interior diameter of about 
100 feet . The darn is built between low and high water 
marks. '1'he excavation of the shaft immediately followed 
the construction of the dam, and during the spring of 1870 
the shaft was sunk to the depth of twenty-two feet below 
water. 

The theory of the mining operations contemplates the 
removal of as much rock as can be exc!1. vated with safety 
previous to the final explosion, the result of which will be 
the sinking of the remaining mass into the det'p pit exca
vated for its reception. 'fhe mass of rock remaining for the 
final explosion will be supported by piers, each of which 
will be charged with nitro.glyct'rin. These piers are simply 
a portion of the solid rock left st!1.nding . From the bottom 
of the main shaft, tunnels proceed in all directions, and are 
ten in number. Each of the tunnels extends from 150 feet to 
H50'feet outward, and they are all connected together by cross
gallerie� at intervals of twenty-five feet. The tunnels were 
begun towards the close of July, 1870, the shaft being at the 
same time sunk to a line nearly forty feet below low water 
mark. The tunneling is really an object of a grpat deal of 
interest, as much from the novelty as from any other feature. 
The tunnels are of various cross sections, some over twenty 
feet in hight, and varying in width from ten to fift.een feet." 

The" Improved Drill" of the American Dian::ond Drill Com
pany, recently illustrated and described in the SCIENTIFIC 

A)[ERICAN, has been recently introduced into one of the 
headings, and, we are informed by General Ne'Yton, g ives 
vrospect of affording efficient aid in hastening the completion 
of the work, which will take probably two or three years 
more continuous labor. As the work advances, room is made 
for more miners, and therefore the rate of ad vance may in
crease with the progress of the excavation. 

'1'he liberal views of the Engineer in Chief, General �ew
ton, are rendering this work important in another respect. 
He has made it a sort of engineering arena for the trial of 
different explosives and drilling machines; and the relative 
value of most of the mining appliances in market will be de 
termined during the progress' of the work. In this way, im
portant contributions to engineering science will be made, 
whose value will be second only to the splendid results an
ticipated by the removal of the obstructions from the Hell 
Gate passage. '1'hese out of the way, the upper end of the 
island will become a scene of busy thrift, scarcely; less pros
perous than that which fills with unintermitting hum the 
lower part of the city. 

_._ .. 
The Holly SysteID or Hydrants for Extinguish

ing Firelii. 

$dtufifit �tuttitau. 
NOTES ON FLYING AND FLYING MACHINES. 

[From the Cornhill �lagazlne.l 

NUMBER n. 

We owe to M. de Lucy, of Paris, the results of the first 
actual experiments carried out in this direction. The follow
ing account of his observations (made in the years 18G8, 1869) 
is taken from a paper by Mr. Brearey, the Honorary Secretary 
to the Aeronaut cal Society. " M . de Lucy asserts," says Mr. 
Brearey, "that there is an unchangeable law to which he has 
never found any exception, amongst the considerable number 
of birds and insects whose weight and measurements he has 
taken--namely, that the smaller and lighter the winged animal 
is, the greater is the comparative extent of supporting sur
face. Thus in comparing insects with one another-the gnat, 
which weighs 460 times less than the stag beetle, has 14 times 
greater relative surface. The lady bird, which weighs 150 
times less than the stag beetle, possesses 5 times more relati ve 
surface, etc. It is the same with birds. The sparrow, which 
weighs about ten times less than a pigeon, has twice as much 
relative surface. The pigeon, which weighs about eight 
times less than the stork, has twice as much relative surface. 
The sparrow, which weighs 339 times less than 

'
the Austra

lian crane, possesses 7 times more relative surface, etc. If 
we now compare the insects and the birds, the gradation will 
become even more striking. The gnat, for example , which 
weighs 97,000 times less than the pigeon, has 40 times more 
relative surface; it weighs 3,000,000 times less than the crane 
of Australia, and possesses relatively ,140 times more surface 
than this latter, which is the heaviest bird M. de Lucy had 
weighed, and was that also which had the smallest amount of 
surface, the weight being nearly 21 Ibs" and the supporting 
surface 137 inches per kilogramme (2 Ibs. B,t- oz.). Yet of all 
travelling birds the Australian cranes undertake the longest 
and most remote journeys, and, with the exception of the 
eagles, elevate themselves highest, and maintain flight the 
longest ." 

M. de Lucy does not seem to have noticed the law to which 
tb.ese numbers point. It is exceedingly simple, and amounts 
in fact merely to this, that instead of the wing surface of a 
flying creature being proportioned to the weight, it should be 
proportioned to the surface of the body (or technically, that 
instead of being proportioned to the cube, it should be pro
portioned to the square of the linear dimensions). Thus, sup 
pose that of two flying creatures one is 7 times as tall as the 
other, the proportions of their bodies being similar, then the 
body surface of the larger will be 49 times (or 7 times 7) that 
of the other, and the weight 343 times (or 7 times 7 times 7) 
that of the other. But instead of tne extent of wing surface 
being 343 times as great, it is but 49 times as great. In other 
words , relatively to its weight, the �maller will have a wing 
surfaee 7 times greater than that of the larger. How closely 
this agrees with what is observed in nature will be seen by 
the case of the sparrow as compared with the Australian 
crane; for M. de Lucy's experiments show that the sparrow 
weighs 339 ti mes less than the Australian crane, but has a 
relative �ing sudace '7 times greater . 
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each shoulder, folding pinions being attached to both ends of 
each rod. When either end of a rod was drawn down, the 
descending pinion opened, the ascending pinion at the other 
end closing; and the two rods were worked by alternate down
ward pulls with the arms and legs. The downward pull with 
the arms was exceedingly effective; but the downward pull 
with the legs was altogether feeble. For the body lying 
horizontally, the muscles used in the downward pull with. 
the legs were those by whicll the leg is carried forward in 
walking, aud these muscles haye very little strength, as any 
one will see who, standing uprighL on one leg, tries, without 
bending the knee of the other, to push forward any consider
able weight with the front of his leg. 

Yet even with this imperfect contrivance Besnier achieved 
a partial success. His pinions did not, indeed, serve to raise 
him in the air; but when , by a sharp run forward, he had 
brought that aerial supporting power, of which we have 
spoken !1.bove into action, the pinions, sharply worked, so far 
sustained him as to allow him to cross a river of considerable 
width. It is not unlikely that, had Besnier provided fixed 
sustaining surfaces, in addition to the movable pinions, he 
mig::tt have increased the distance he could traverse. But, 
as regards flight, there was a further and much more serious 
defect in his apparatus. No means whatever were provided 
for propulsion. The wings tended to raise the body (this ten
dency only availing, however, to sustain it); but they could 
give no forward motion. With a slight modification, it is 
probable that BesJl.ier's method would enable an active man 
to travel over ground with extreme rapidity, clearing impedi 
ments of considerable height, and taking tolerably wide rivers 
almost" in his stride; " but we believe that the method could 
never euable men actually to fly. 

It may be remarked, indeed, that the art of flying, if it is 
ever attained, will probably be arrived at by means of at
tempts directed , in the first place, towards rapid passage 
along terra firma.' As the trapeze gymnast avails himself 
of the supporting power of ropes, so the supporting power of 
the air may be called into action to aid men in traversing the 
ground. The following passage from Turnor's Astra Ga8tra 
shows that our velocipedists might soon be outvied by half
flying pedestrians :-" Soon after Bacon's time," he tells us, 
" projects were instituted to train up children from their in
fancy in the exercise of flying with artificial wings, which 
seemed to be the favorite plan of the artists and philosophers 
of that day. If we credit the accounts of some of these ex
periments, it would seem that considerable progress was 
made that way. The individuals who used the wings couM 
skim over the surface of the earth with a great deal of ease 
and celerity. This was accomplished by the combined facul
ties of running and flying . It is stated that, by an alternate 
continued motion of.' the wings against the air, and of the 
feet against the ground,  they were enabled to move along 
with a "triding motion, and with incredible speed." 

A gymnast of our own day, Mr. Charles Spencer (" one of 
the best teachers of gymnastics in this country," says Mr. 
Brearey), has met with even more marked success, for he has 
been able to raise himself by the action of wings attached to 
his arms. The material of which 'these wings were made 

A correspondent, Mr. J. H. Balsley, of Dayton, Ohio, writes 
to inform us that the Holly system has been adopted in that 
city. Twenty-one miles of pipe have been laid, and the pro
lJelling power is a stationary engine, capable of producing a 
water pressure of 130 ibs. on the inch. A pressure of 80 
Ibs. on the inch will throw water 100 feet high, through 100 
feet of hose, out of a one inch nozzle. W-ith iron pipes to 
stand this pressure, all the connections mus; he equally 
strong, especially iu buildinge, as the bursting of a pipe under 
that. pressure will flood a building in a few minutes. This 
apparatus will throw six or eight good fire streams when run 
ning at a safe speed . As the supply of water for domestic 
and manufacturing purposes is t"ken from these pipes, the 
ongine must be kept always in motion to keep up a pressure 
�ufficipnt for fire extinguishing purposes; in any other case, 
two sets of engines and pipes would be needed. The burst
ing of a four inch pipe will de� troy the fire streams, and a 
large consumption for domestic or manufacturing purposes 
will have the same effect. The consumption of fuel in pro
portion to the water raised is considerable, and the expenses 
of the fire department, and the insurance premiums have not 
decreased in consequence of the introduction of this system. 

It follows, in fact, from M. de Lucy's experiments that, as 
we see in nature, birds of similar shape should have wings 
similarly proportioned, and not wings corresponding to the 
relative weight of the birds. The same remark applies to 
insects; and we see, in fact, tliat the bee, the bluebottle, and 
the common fly-insects not unlike in their proportions-have 
wings proportioned to their surface dimensions ; the same 
holding amongst long bodied insects, like the gnat and the 
dragon fly, and the same also among the different orders of 
flying beetles. 

So that, setting apart differences of muscular capacity and 
adaptation, a man, in order to fly, would need wings bearing 
the same proportion to his body as we observe in the wings 
of the sparrow or the pigeon . In fact, the wings commonly 
assigned to ang els by sculptors and painters would not be so 
disproportioned to the requirements of flight as has been 
commonly supposed, if only the muscular power of the 
human frame were well adapted to act upon wings so placed 
and shaped, and there were no actual inferiority in the power 
of human muscles (cross section for cross section) as compared 
with those birds. 

So far as the practicability of actual flight on man's part is 
concerned, these two points are, indeed ,  among the most im
portant that we have to consider. It was to Borelli's remarks 
on these points, in his famous treatise, De Motu Animalium., 
that the opinion so long entertained respecting the impractic
ability of flight must be referred. He compared the relative 
dimensions of the breast muscles of birds with those of cor
responding mus�les in man, and thence �rgued that man's 
frame is altogether unadapted to the use of wings. He com
pared also the relative muscular energy of birds and men, 
that is, the power of museles of equal size in the bud and 
the man; and was yet further confirmed in the opinion that 
man can never be a flying animal. 

was too fragile for actual flight; and Mr. Spencer was prevented 
from mak ing strong efforts because the wicker work, to which 
the apparatus was attached, fitting tightly round his body, 
caused pain, and obstructed his movements. Yet he tells us 
that, running down a small incline in the open air, and jump
ing from the ground, he has been able, by the action of the 
wings , to sustain flight tor a distance of 150 feet; and when 
the appafatus was suspended in the transept of the Crystal 
Palace (in the spring of 1868), he was able, as we have said, 
to raise himself, though only to a slight extent, by the action 
of the wings . It should be remarked, however, that his ap
paratus seems very little adapted for its purpose, since the 
wings are attached to the arms in such sort that the weak 
breast muscles are chiefly called into play. Borelli's main 
objection applies in full to Sitch It contrivance : and the won
der is that Mr. Sp�nce,r met with even a partial success. One 
would have expected rather that �.he prediction of a writer 
in the Times (callin g himself Apteryx, or the Wingless) would 
have been fulfilled, and that" the aeronaut, if he flapped 
at all, would come to grief, like the sage in Ra8selas and all 
others who have tried flying with artilicial wing." 

The objection founded on the relative weakness of the 
muscles of man as compared with those of birds (witho ut 
reference to th e question of adaptation), seems at first sight 
more serious. Although there can be little question that the 
superior I'trength of the mUEcles of birds has been in general 
enormously exaggerated, yet such a superiority undoubtedly 
exists to some degree. This gives the bird a clear advantage 
over man, iusomuch that man can never hope by his unaided 
exertions to rival the bird in its own element. It by no means 
follows, however, that because man may never be able to 
rival the flight of the eagle or the condor, of the pigeon or 
the swallow, he must therefore needs be unable to fly at 
all. 

-_ .. 
'fHE ECLIPSE OF THE SUN.-In the number of our journal 

for October 21. of the present year, we informed our readers 
of the preparations being made, at home and abroad, for ob
taining accurate and detailed accounts of the solar phenome
na visible during the eclipse taking place on December 11; 
and we are glad to be able to report that the most favorable 
conditions existed during the critical period, and that per
fect photographs of the corona were obtained. A party of 
astronomers, English, French, and Italian, journeyed to the 
East for the purpose of observing thE> eclipse, the most ap
proved instruments having been forwarded in advance; and 
we hear, by telegraph vid the Red Sea, that the desires of the 
party were fully satisfied, and that the settlement of severa1 
disputed facts as to the sun's composition, atmosphere, and 
luminOSIty l1l-a,y be looked for on the pUblication of the re
port. Mr. Norman Lockyer had charge of the expedition, 
Italy being represented by Signor Respighi, and France by 
:.\f. Jannsen. 

_ .... -
THE Russian Grand Duke, Prince Alexis, has contributed 

;i:,;Oilli fOl' di"trihution ",monl� til.". poor of 'New York rity, 

But although the reasop.ing of Borelli suffices perfectly 
well to show that man can never fly by attaching pinions to 
his arms, and flapping the,3e in imitation (however close) of a 
bird's action in flying, it by no means follows that ntan must 
be unable to fly when the most powerful muscles of his body 
are called into action to move suitably dp.vism pinions. M. 
Besnier made a step in thi s direction (towards the close of the 
last century) when he employed, in his attempts to fly, those 
powerful muscles of the arm which are used in supporting a 
weight over the shoulder (as when a bricklayer carries a hod, 
or when a countryman carries a load of hay with a pitchfork). 
But the way in which he employed the muscles of the leg 
waR lefl"flat.iflfltl',tory, Tn hi!! mpt,horl, II }"ng- rod pallW,rl OVfll' 

It should be remembered, also, that men can avail them
selves of contrivan0es by which a considerable velocity may 
be acquired at starting; and that when the aiEronaut is once 
launched with adequate velocity, a comparatively moderate 
exertion of force may probably enable him to maintain that 
velocity, or even to increase it. In this case, a moderate ex
ertion of force would also suffice to enable him to rise to a 
higher level. Te show that this is so, we need only return 
to the illustration drawn from the kite . If a weight be at
tached to a kite's tail, the kite, which will maintain a certain 
hight when the wind is blowing with a certain degree of 
force, will rise to a greater hight When the force of the wind 
is but slightly in�teased. 

Kit.etl afford.lndlmd, tohn lHORt �trikinil: evl..!en�" 01 th" elp, 
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vating power resulting from the swift motion of an inclined evitably drown; although a very slight and very easily ac· and to add that he wished he did, for letters were accumulating 
plane through the air, the fact being remembered always that, quircd knowledge of the requisite motions will enable him for him, and the box accommodations for stray letters were 
whatever supporting and elevating power is obtained when to preserve his balance. And yet it seems to have been con· getting overcrowded . At last in Montclair forbearance 
air moves horizontally with a certain velocity against an in. ceived by most of those who have attempted flight, that, when ceased to be a virtue, and the man who whispered pigeon 
elined plane, precisely the same supporting and elevating first left to himself in open air, with a more or less ingeni .. or H. C. B. to a citizen of that town did it at the risk of his 
power will be obt",ined when the inelined plane is drawn or ously contrived apparatus attached to him, a man can, not life. But when celebrated pigeon fanciers, men of science ,  
propelled horizontally with equal velocity through still air. only balance himself in that unstable medium, but resist and others of the believing and unbelieving stock, pretty 
Now the following passages from the History of the Char· the down drawing action of gravity (which scarcely acts at equally mixed, began to call at the Daily Advertiser, and ask 
'vol,tnt, or kite carriage, bear signiflcantly on the subject we all on the swimmer), and wing his way through the air by a for further facts, pointing to the columns of that paper from 
nre now upon. The kite employed in the first experiments serics of new and untried movements ! which they had gained their first information, it became 
(made early in the present century) uad a surface of fifty.five It encourages confidence in the attempts now being made time for a repre�entative of this paper to plunge into the 
square feet. " Nor was less progress made in the experi. to solve the problem of aerial locomotion, that they are ten· pigeon war. 
mental department when large weights were required to be tative-founded on observation and experiment, and not on Not at Montclair, but near Whippany, a small yillage 
raised or transposed. 'Vhile on this subj ect, we must not vagu e notions respecting the maRner in which birds fiy. some five miles north of Morristown, Harry C. Bleecker was 
omit to observe that the first person who soared aloft in the Fresh experiments are to be made, more particularly on the found at last, and proved to be a bright faced intelligent lad 
air by this invention was a lady, whose courage would not be supporting power of the air, upon bodies of different form of 14, the son of a farmer. Both Mr. Bleecker and his son 
denied this test of its strength. An arm chair was brought moving with different degrees of velocity. These experi. willingly gave all the information in their power, and laugh. 
on the ground, then, lowering the cordage of the kite by ments are under the charge of Messrs. Browning and Wen· ed heartily at being told of the excitement caused by H. C. B.  
slackening the lower brace, the chair was firmly lashed to the ham, of the Aeronautical Society, whose skill in experimental and his pigeuns. 
main line, and the lady took her seat. The main brace being research, and more· particularly in inquiries depending on Mr. Bleecker having determined to send Harry on a sea voy· 
hauled taut, the huge buoyant sail rose aloft with its fair mechanical considerations, will give a high value to their de· age, arranged for him with Capt. William Bacon of the 
burden, continuing to ascend to the hight of a hundred ductions. The question of secnring the equipoise of flying brigantine George 'V. Ch",se ; and, on the 8th of September 
yards. On descending, she expressed herself much pleased machines has also received attention ; and it is probable that last, that vessel sailed from pier 17, East River, New York, 
with the easy motion of the kite and the delightful prospect the principle of the instrument called the gyroscope will be with Harry on board and bound for Galveston. With Harry 
she had enjoyed. Soon after this, another experiment of a call into action to secure steadiness of motion, at least in the was a small coop, in which were three slate colored pigeons, 
similar nature took place, when the inventor's son successful· experimental flights. What this prim-iple is, need not here perfect models of symmetry and beauty. These were 
ly carried out a design not less safe than bold-that of scaling, be scientifically discussed. But it mny be described as the brought to the vessel by a friwnd of Harry's father, a resi· 
by this powerful aerial macbine, the brow of a cliff two hun· tendency of a rotating body to preserve unchanged the direc· dent of Montclair, who instructed the lad to let off a pigeon 
dred feet in perpendicular bight. Here, after safely landing, tion of the axis about which the body is rotating. The spin. on aecomplishing bach 500 miles of his journey. Poor Harry 
he again took his seat in a chair expressly prf'pared for the ning top and the quoit (well thrown), afford illustrations of was a landsman and got very sick, but on September 10, the 
purpose ; and, detaching the swivel line which kept it at its this principle. The peculiar flight of a flat missile, already vessel being then beyond Cape Hatteras,  he scribbled a note 
elevation, glided gently down the cordage to the hand of the referred to, depends on the same principle: for the flight only to his father, fastened it to his youngest pigeon, and amid the 
director. The buoyant sail employed on this occasion was exhibits the peculiarities mentioned when the missile is caused' sneers and jeera of the ship's crew, placed the bh'd Tempest 
thirty feet in hight, and had a proportionate spread of can. to whirl in its o wn plane. But the most striking evidence, on the deck of the vessel. In an instant it arose perpendicu· 
vas. The rise of the machine was most majestic, and no· yet given of the steadying property of rotation, is that af· larly, and, when at an immense elevation, took a direct home· 
thing could surpass the steadine�s with which it was manam· forded by the experiments of Professor Piazzi Smyth, the ward course. The captain would not countenance such folly 
vred, the certainty with which it answered the action of the Astronomer Royal for Scotland. During the voyage to Tene· as letting a fine bird be lost at sea, and did not see it start, 
bracoo, and the ease with which its power was l essened or riffe (where, it will he remembered, his well known Astrono· but entered the fact in the log to please the lad. This bird 
increased. . . . Subsequently to this, an experiment of a mer's Experiment was carried out), he tested the power of was but six months old, was a male, and had never had any 
very bold and novel character was made upon an extensive the gyroscope in giving �teadiness by causing a telescope to practicing flights whatever. During its two day's sea voyage 
down, where a wagon with a considerable load was drawn be so mounted, tha,t the stand could not shift in position with· it had been sea sick, had eaten little and was thought to be 
along, while this huge machine at the same time carried out changing the axial pose of a heavy rotating disk. The too weak to fly. Yet it accomplished its journey with ease, 
an observer aloft in the air, realizing almost the romance of disk was set in rapid rotation by the sailors, and then the Pro· and reached its dove cot in the quick time given. 
flying." fessor directed the telescope towards a ship on the horizon. On the 15th, the vessel being off Key West, the female bird 

We have here abundant evidence of the supporting and A fresh wind was blowing, so that everything on deck was Tornado was let loose,' and also made a direct course, first 
elevating power of the air. This power is, however, in a swayed in lively sort by the tossing vessel ; nor did the tele· upward and then homeward. This bird was two years old 
sense, dormant. It requires to be called into action by suita· scope seem a whit steadier-the motion of objects reund it and had made short journeys around its neighborhood, hav· 
pIe contrivances. In the kite, advantage is taken of the mo· giving to the instrument an appearance of equal instability. ing also flown from Troy and Syracuse. Like the first bird, 
tion of the air. In flight, advantage must be taken of motion But the officers were invited to look through the tube, and it had been sick and refused to eat, and again captain and 
athwart the air, this motion being, in the first place, communi. to their amazement, the distant ship was seen as steady in crew laughed at the plucky lad who was so wilfully slaugh
cated while the aeronaut or flying machine is on the ground. the middle of the telescopic field as though, instead of being tering his pets. Yet the ship's log bears the entry, giving 
Given a sufficient extent of supporting surface and an ade· set up on a tossing and rolling ship, the telescope had been latitude and longitude, with the hour of the start. This bird 
qllate velocity, any body, however heavy, may be made to mounted in an observatory on terra firma. The principle of flew the 1 ,004 statute miles at an average speed of 196 miles 
rise from the ground ; and there can be no question that me. the gyroscope has also been used fDr the purpose of so steady. per hour, and was in perfect condition on reaching home, 
chanicians can devise the means of obtaining at least a suffici- ing the stand of a photograpllic camera placed in the car of eating anq. drinking freely. 
ent velocity of motion to raise either a man or a flying mao a balloon, that photographs might be tak.en despite the teI1' On the 21st, the vessel being then in the middle of the 
chine, provided with no greater extent of supporting surface dency of the balloon to rotate. As applied to flying machines, Gulf of Mexico, and 1,596 mnes from home by the captain's 
than would be manageable in either case. It is not the diffi· the gyroscope would to be so modified in form that its weight reckoning, the veteran bird Typhoon was let loose. This 
culty of obtaining from the air at starting the requisite sup would not prove an overload for the machine. This is prac· male bird was three years of age, and had made several trips 
porting power that need deter the aeronaut. The real diffi. ticable, because a flat horizontal disk, rotating rapidly, will flying last year from Chicago. It had not been sick at all 
culties are those which follow. The velocity of motion must support itself in the air if travelling horizontally forward but had eatf'n greedily, all the voyage, pieces of meat and 
be maintained, and should admit of being increased .  There with adequate swiftness. In other words, since travelling wheat, with bread crumbs and anything the men fed to it. 
must be' the means of increasing the elevation, however machines must travel swiftly, the gyroscopic portion of the The crew had become attached to it, and it was with the great. 
slowly. There must be the means of guiding the aeronaut's machine may be made to support itself. est trouble that Bleecker persuaded them to let him release it. 
flight. And , lastly. the aeronaut or the flying machine must It is this property of enforced rapidity of motion which They were positive no bird could reach land, but the lad de· 
fly with well preserved balance-the supporting power of the renders the probable results of the mastery of our problem termined to obey orders and let it go at all hazards, altheugh 
air depending entirely on the steadiness with which the sup. so important. It has been well remarked that two problems in consequence of a gale blowing off the shore, he had thought 
porting surfaces traverse it. will be solved at once, when the first really successful flying it' best not to let the bird go when the. vessel was at 1,500 

We believe that these difficulties are not insuperable ; and machine has been made-not only the problem of flight, but miles distance. Again the entry was made in the log, the 
not only so, hut that none of the failures recorded during the prolllem of  travelling more swiftly than by any contri- Captain still protesting against such foolishness. The noble 
the long history of aeronautical experiments need discourage vances yet devised. In the motion of a flying machine, as bird safely accomplished its fearful voyage, but, after alight. 
us fron trusting in eventual success. Nearly all those fail. distinguished from the flight of man by his own exertions, ing at his coop, refus"d food and soon died of exhaustion, ex
ures have resulted from the neglect of conditions which have the swiftness of the bird's flight lllay be more than matched. perts saping that he had been over fed and was too fat. 
now been shown to he essential to the solution of the prob. It is a mere mechanical probl em which has to be solved ; and His average speed was 202 miles per hour. 
lem. Nothing but failure could be looked for from the at· few mechanicians will deny that when once the true priuci- As to the question: Were these flights accomplished? they 
tempts hitherto made; and indeed, the only wonder is that . pIes of flight have lJeen recognized, the ingenuity of man is may now be safely believed, the testimony of the captain 
failure has not been al ways as disastrous as in the case of capable of constructing machines in which these principles and his log all going to prove this. As a furthar proof, how· 
Cocking's in judged descent. If a man who has made no shall be carried out.  Iron and steam lJave given man the ever, young Bleecker is soon to start on a much longer jour· 
previous experiments will insist on j umping from the summit power of surpassing the speed of the swiftest of fourfooted ney, and is to be provided with a large coop of birds. Among 
of a steeple, with untried wings attached to his arms, it can· creatures-the horse, the gray hound, and th� antelope. We these are to be Tempest and Tornado, the latter of which is 
not b"reatly be wondered at that he falls to the ground and have full confidence that the same  useful servants place it to be let loose at five hundred miles distance, and its owner is 
breaks his limbs, as Allard and others have' done. If, not· in man's power to outvie in like manner the swiftest of prepared to bet heavily on its flying the same in under two 
withstanding the well known weakness of the human breast winged creatures-the swallow, the pigeon, and the hawk. hOllrs. Tempest is to tl:y at 1 ,000, and other birds at 1 ,500, 
muscles, the aeronaut tries to rise, by flapping wings like a _ ._. _ 2,000, 2,500, and even 3,000. Experts have denied in toto that 
bird's, we callnot be surprised that he should fail in his pur. The Pigeon's WonderCnI Flight. a bird can sustain itself in continuous flight over 1 ,500 miles. 
pose. Nor again can we wonder if attempts to direct In September last a certain pigeon was heralded forth as Typhoon has done it, and more too, and his owner is confi· 
balloons from the car should fail , when we know that the having been let off the deck of a vessel near Cap� Hatteras, dent that he has others, of the same breed, who will still fur. 
car could not even be drawn with ropes against a steady and bearing to its birth nest , at Montclair, a message from ther outdo Mm.-Newark Daily Advertiser. 
breeze without injury to the supporting balloon. And we Harry C. Bleecker. The distance and speed said to have - .-.-

FlreprooC BooCs. need look no further, for the cause of the repeated failures been made by.the bird, were so great as to create the gravest A h m s d of l' It d fi d d was , co po e Ime, sa , an ne san or woo of all the flying machines yet constructed, than to the fact doubts as to whether they had really been done, but lately ashes, put on in the ordinary way of whitewash,)s said to that no adequate provision has yet l)een made to balance such the distrust culminated in downright unbelief when a second render shingles fifty fold more safe against taking fire from machines so that they may travel steadily through the air. bird was made to perform 1,004 statute miles at an average falling cinders, or otherwise, in case of fire in the vicinity It seems to have been supposed that if propelling and elevat· rate of over Hl6 miles an hour, and still a third, a distance of It pays the expenses a hundred fold in its preserving inflllence ing power were supplied, the flying machine would balance 1 ,596 statute miles at an average of 202 miles an hour ; the against the effect of the weather. The older and more itself ;  alld accordingly, if we examine the proposed constmc· last bird, appropriately named " Typhoon," exhausting it�elf 'th b t th sh' 1 th b fit d . d S h tions, we find that in nine cases out of ten (if not in all) the by the effort and blowing out his last gasp as he reached his wea er ea en e lllg es, e more ene erlve . uc 
shingles are generally more or less warped, rough, and machine wonld be as likely to travel bottom upwards as on nest.- cracked. The application of wash, by wetting the upper sur· an even keel. The common parachute (which , however, is These birds all came from Harry C. rlleecker and to Mont. face, rel'tores them to their original or first form, thereby clos· not a flying machine) is the only instance we can think of in clair, and at once a rush was made to Montclair to find the ing the spaces between the shingles ; and the lime and sand, which a non·buoyant machine for aerial locomotion has pos· consignee pigeon man. It got to be quite the thlng for the b fill' th a k t th . .",. , y mg up e cr c s, preven s e warpmg.-.l' �reman II sessed what is called a "position of rest ." depot hackmen to be asked to drive strangers to Harry C. Journal. 

Perhaps the gravest mis\ake of all is that of supposing Bleecker's, and one hackman is reported to have dri'\'"en a 
that, on a first trial, a man could balance himself in the air stranger all day, and to the tune of $25, looking for the 
by means of wings. Placed for the first time in deep water, mythical H. C. B. But alas! he was found not. At the Post 
man ifl mterly unable to I'Iwim. and if left. to himRP,]f will in Office. thA official wll,� fain to cllnfllRl\ hp, kn.p,w no !luch man, 

�.-.-
THE mind, as well as the body, needs its gymnasium. Eaeh 

faculty should be developp,d to Its appropriate power, and th ... 
whole molded int.o l'lymmp-tl'Y. 
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MANUFACTURE OF ARTIFICIAL STONE FOR THE 

CARTHAGENA BREAKWATER. 

One of the marks of Spanish revival is the attention paid 
to its commerce and the improvement of its harbors. 

After the harbor improvements su�cessfully carried out at 
Gijon, it was resolved to carry out a similar work in the port 
of C:1rthagen:1, in the hope of restoring its ancient impor
tance. The main works were to be two breakw:1ters, called 
Curra and Navidad-one 800, the other 180 meters in length 
-a pier for loading and unloading, 700 metres wide, and a 

J citutific �lUtricaU. 
CHARLES BABBAGE. 

The following interesting sketch of the life of this extra
ordinary man is condensed from Nature: 

There is no fear that the worth of the late Charles Bab
bage will be over estimated by this or any generation. To 
the majority of people he was little known except as an irri
table and eccentric person, possessed by a strange idea of a 
calculating machine, which he failed to carry to completion. 
Only those who have carefully studied a number of his writ
ings can adequately conceive the nobility of his nature and 

Bridgewater Treatise,"" The Reflections on the Dpcline of 
Science," or "'fhe Account of the Exposition of 18:"H," are 
generally incomplete sketches, on which but little care could 
have been expended. We have, in fact, mere samples of 
what he could do. He was essentially one who began :1nd 
did not complete. He sowed ide:1s, the fruit of which has 
been reaped by men less able but of mor" thrifty mental 
habits. 

It was not time that W:1S wanting to him. Born :1s long 
ago as the 26th of December, 1792, he has enjoyed a work 
ing life of nearly eighty years; and, thoup;h within the last 

MANUFACTURE OF ARTIFICIAL STONE FOR THE CARTHAGENA BREAKWATER. 

general dredging of the port to secure a uniform depth suffi
cient for vessels of any size. 

The work was begun March 29,1870, by Angoitia & Co., un
der the direction of Don Jose Rodriguez Acerete, a skillful 
engineer, and was to cost thirty-two millions of reals. 

'1'he base was to he of rough stone, on which rose two 
walls of artificial stone; but after the foundation was laid up 
to the surface of the water, it was found 
that the weight was too much for the ground 
below, and a gradual sinking took place. 

The engineer was thus compelled to adopt 
something different from an upright wall, 
and decided on the plan shown in our illus
tration. One tier of blocks of artificial stone 
is set vertically, and then others inclining at 
an angle of 45 degrees. 

The weight is thus divided, and the Fea, 
instead of dashing against a dead wall, re
quiring great strength and power of resist
ance; is met by a series of angles which break 
up its impetus with very little shock to the 
structure. A central wall of artificial stone 
runs through the length of the breakwater. 

Our other illustration shows the operation 
of manufacturing the blocks of artificial 
stone, which are four meters, or about four 
yards long, by one and a kalf meters thick, 
and as many high. 

The cement, composed of hydraulic lime 
and sand, is mixed by steam, which drives 
large wheels in the receptacle containing the 
mortar. This, when ready, drops into cars, 
running on a track, as do others with crushed 
stone, to cylinders in which the whole, re
volving by steam, are thoroughly and dense
ly worked together. These, in tUl'll, run on 
another track to the molds, where the blocks receive their 
final shape. The blocks are then allowed to dry for ninety 
day�, by which time they have all the character of real stone, 
and are slung on chains in the same way, for transportation 
+Q the portion of the works where they are required. 

Spaniards now hope to make Carthagena the center of the 
hort route from Paris to Algiers. 

the depth of his genius. To deny that there were deficien
cies in his character, which much diminished the value of 
his labors, would be useless, for they were readily apparent 
in every part of his life. 

'fhe powers of mind possessed by Mr. Babbage, if used 
with judgment and persistence upon a limited range of sub
jects, must have placed him among the few greatest men 

BREAKWATER AT CARTHAGENA. 
who can create new methods or reform whole branches of 
knowledge. Unfortunately the works of Babbage are 
strangely fragmentary. It has been stated in the daily press 
that he wrote eighty volumes; but most of the eighty publi
cations are short papers, often only a few pages in length, 
published in the transactions of learned societies_ Those to 
which we can apply t1:te name of books, such as " The Ninth 

few year" his memory for immediate eventa and persons was 
rapidly decaying, the other intellectual powers seemed as 
strong as ever. 

As early ail 1812 or 1813 he entertained the notion of cal
culating mathematlcal tables by mechanical mean�, and in 
1819 or 1820 began to reduce his ideas to practic3. Between 
1820 and 1822 he completed a small model, and in 1823 com

menced a more perfect engine with the as· 
sistance of public muney. It would be need
less as well as impossible to pursue in detail 
the history of this undertaking, fully stated 
as it is in several of Mr. Babbage's volumes. 
Suffice it to say that, commencing with £1,500, 
the cost of the difference engine grew and 
grew until £17,000 of public money had been 
expended. Mr. Babbage then most unfortu
nately put forward a new scheme for an an
alytical engine, which should indefinitely sur
pass in power the previously designed engine. 
To trace out the intricacies of negotiation and 
misunderstanding which followed would be 
superfluous and p:1inful. The result was that 
the Government withdrew all further aesist
ance, the practical engineer threw up his 
work and tools, and Mr. Babbage, relinquish
ing all notions of completing the difference 
machine, bestowed all his energies upon the 
designs of the wonderful analytical engine. 
This great object of his aspirations was to be 
little less than the mind of a mathematician 
embodied in metallic wheels and levers. It 
was to be capable of any analytical operation, 
for instance, solving equations and tabulating 
the most complicated formulre. Nothing but 
a careful study of the published accounts can 
give an adequate notion of the vast mechan

ical ingenuity lavished by Mr. Babbage upon this fascinating 
design. Althongh we are often without detailed explanations 
of the means, there can be little doubt that everything which 
Mr. Babbage asserted to be possible would have been theoreti
cally possible. The engine was to possess a kind of power of 
prevision, and was to be constructed that intentional disturb
ance of all the loose parts would give no error in the final result 
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Although for many years Mr. Babbage entertained the in

tention of constructing this machine, and made many prepara
tions, we can hardly suppose it capable of practical realiza· 
tion. Before 1851 he appears to have despaired of its comple· 
tion, but his workshops were never wholly closed. It was his 
pleasure to lead any friend or visitor through these rooms 
and explain their contents. No more strange or melancholy 
sight could well be seen. Around these rooms in Dorset 
street were the ruins of a lifetime of the most severe a:nd in· 
genious mental labors perhaps ever exerted by man . The 
drawings of the machine were alone a wonderful result of 
skill and industry; cabinets full of tools, pieces of mechanism 
and various contrivances for facilitating exact workmanship 
were on every side, now lying useless. 

Mr. Bab bage's inquiries were not at all restricted to mathe· 
matical and mechanical subjects. His work on the " Econo
my of Manufacturers and Machinery," first published in 1832, 
i� in reality a fragment of a treatise on political economy. 
Its popularity at the time was grellt, and, besides reprints in 
America, translations were published in four Continental 
languages. The book teems with original and true sug
gestions, among which we find the system of indus
trial partnerships, now coming into practice. It is, in 
fact, impossible to overpraise the work, which, so far as it 
goes, is incomparably excellent. Having assisted in found
ing the Statistical Society of London in 1834, Mr. Babbage 
contributed to their transactions a single paper, but as usual 
it was a model research, containing a complete analysis of 
the op@rations of the Clearing House during 1839. It was 
probably the earliest in which complicated statistical fluctua
tions were carefully analysed, and it is only within the last 
few years that bankers have been persuaded by Sir John 
Lubbock to recognize the value of such statistics, and no 
longer to destroy them in secret. In this as in other cases, 
many years passed before people generally had any notion 
of the value of Mr. Babbage's inquiries; and there can be 
little doubt that, had he devoted his lofty powers to econom
ic studies, the science of political economy would have stood 
by this time in something very different from its present 
pseudo-scientific form. 

Of all Mr. Babbage's detached papers and voffimes, it may 
be asserted that they will be found, when care tully studied, 
to be mod els of perfect logical thought and accurate expres
sion. There is, probably, not a sentence ever penned by him 
in which lurked the least obscurity, confusion, or contradic
tion of thought. His  language was clear and lucid beyond 
comparison, and yet it was flver elegant, and rose at times 
into the most unaffected and true eloquence. We may en
t.E'rtain some fear that t.he style of scientific writing in the 
present day is becoming bald , careless and even defective in 
philosophic accuracy. If so, the study of Mr. Babbage's writ
ings would be the best antidote. 

Let it be granted that in his life there was much to cause 
disappointment, and that the resnlts of his labors, however, 
great, are below his powers. Can we withhold our tribute of 
admiration to one who throughout his long life inflexibly de' 
voted his exertions to the most lofty subjects ? Some will 
cultivate science as an amusement, others as a source of pe· 
cuniary profit, or the means of gaining popularity. Mr. Bab
bage was one of those whose genius urged them against 
everything conducive to their immediate interests. He nobly 
upheld the character of a d iscoverer and inventor, despising 
allY less reward than to carry out. the highest conception 
w:lich his mind brought forth. His very failures arose from 
no want of indust.ry or ability, but from excess of resolution 
that his aims should be at the very highest. In these money 
making days, can we forget that he expended almost a for. 
tune on his task ? If, as people think, wealth and luxury 
are corrupting society, should they omit to honor one of 
whom it may be truly said, in the words of Merlin, that the 
single wish of his heart was " to give them greater minds ? "  

- .-.. -
FEED AND TREATMENT OF HORSEs.-Hay and oats make 

the best feed for horses that are obliged to work hard and 
regularly. If the hay is cut fine and the oats bruised or 
ground, the whole mixed and moistened , the horse will eat 
his rations quicker, digest them sooner, and thus have more 
time for resting and renewing his power for labor. Farmers' 
horses that work little during the winter time may be kept 
cheaper by cutting and mixing bright straw and hay in equal 
quantities, and adding a ration of steamed potatoes or raw 
carrots. Colts should be fed liberally on good hay-bright 
clover is best-and bruised oats; give them a roomy box 
stall in stormy weather and during nights. Mtter freely, and 
do not let the manure accumulate under them. Sawdust or 
spent tan makes good and convenient bedding; in cities and 
villageR they are often cheaper than straw. Groom horses 
well and let them have exercise every day; a run in the yard 
is excellent. See that stable floors over basements are sound 
and strong. Arrange the feeding racks so that dust and hay 
seed will not fall into the horses' manes or eyes ; some horse
men build their mangers too high, thus forcing the animal to 
take an unnatural and painful position when eating. Farm 
horses that are not worked should have their shoes taken 
off, and those that are driven on the road should be kept well 
shod.-Stock Journal. 

- -. -
M. DEVERGIE, a French chemist, finds that water contain

ing only one four thousandth of its weight of carbolic acid 
sufficed for the disinfection of the Morgue in Paris during 
the hottest weather, when it contained six or seven bodies. 

- .-. -
TRUTHFULNESS is a corner stone in character ; and if it be 

not firmly laid in youth, there will always be a weak spot in 
the clmmcter. 

Jdtutifit �tuttitan. 
MACHINE FOR ROLLING TAPERED BARS. 

Mr. Henry Kesterton, of Birmingham, Eng., has patented an 
ingenious arrangement of rolls for rolling taper tubes or 
rods. According to his plan, there is employed a pair of rolls, 
each roll having a spiral groove of variable depth , and of 
half round section, turned on it. The groove in one roll is a 
right hande :! ,  and that in the other, a left handed spiral, as 
shown in the engraving, and when the rolls are placed to-

gether and geared, so as to revolve 1n union, the grooves form 
a series of eyes, which, as the rolls revolve, appear to move 
laterally, and gradually decrease in size. Thus, if a bar or 
tapered strip of iron, bent so as to approximately form a 
tube, be introduced between the rolls at that end where the 
grooves are largest and deepest, it will be gradually shifted 
towards the other end of the rolls as it passes between the 
latter, and will thus be rolled tapered. 

_ .... -
MAINE'S PORTABLE WINDOW VE;NTILATOR, 

We have been using the above ventilator (an engraving of 
which is annexed) in our office, with much satisfaction, for 
some time. By its means we find the condition of the air in 
the apartment much improved. 

The principle of the invention is the deflection of the in. 
flowing current directly up toward the ceiling, where it be
comes diffu.ed, and gradually falls without creating sharp 
currents. 

Short sheet metal elbow.ed tubes are fixed in pieces of 
board, which overlap and are held together by a bolt which 
passes through a slot in one of them, so that they co,n be ad
justed to fit windows of different widths. These boards are 
placed with their outer ends flush to the window casing, and 
the lower sash is raised to rest upon the upper edge of the 
apparatus. The joints are made tight with suitable packing. 
Each elbow tube has a damper to regulate the admission of 
air. 

The apparatus is cheap and simple. It can be applied any
where; and, if others are as well pleased with its working as 
we have been, it will gain a wide.spread popularity. 
. Patented March 1, 1870. Underhill & Co., 95 Duane 
street, New York, will give further information on applica
tion to them. 

- --. -
THE APPLICATION OF MECHANICS AND MECHANICAL 

PRINCIPLES IN A GRICULTURAL OPERATIONS. 

We copy from the Ohio Convention Reporter, published at 
Columbus, Ohio, some extracts from the introductory address 
by Hon. L. F. Ward, d"livered before the Ohio State Agri
cultural Convention at its last meeting. We would also state 
that from the Reporter we learn that another meeting of the 
convention will be held on the 3d and 4th of January 
1872, at Columbus. We hope it will be well attended. Such 
associations do a vast amount of good in the dissemination 
of practical knowledge among the agricultural producers of 
a State, and we are glad to Bee that a growing interest is 
manifest among the farmers throughout the country to en
lighten themselves on subjects RO important to their pros
perity. The speaker thus accords to the mer-hanic and in
ventor, due credit for the great advances made in the agri
cultural field : 

" tv e may rejoice that we live in a period of mechanical 
triumph. The dreams of past ages are alre!tdy more than 
realized. The" alchemy " of invention has learned the world 
more than the transmutation of baser metals into gold. By 
machinery, crude iron ore, in the hands of scientific manipu
lators, is wrought into delicate hair springs and tiny watch 
screws, worth far more than so much gold; and so is it in a 
thousand places. There is something truly wondprful to 
stand among the machines, and see what is accomplished by 
the mechanic arts of the age. 

By the electric telegraph we have almost distanced time, 
and by steam locomotion we have nearly destroyed the idea 
of terrestrial d;stance. 

This rapid advance of the world announces the dawning of 
"millennial morning," whPon wearied fingers can give place to 

those of steel; when exhausted muscles rest and let sinews 
of iron endurance do the hard work; when, indeed, emanci
pated humanity may rest, and the mind preside over mechan
ical agencies doing his work; when we lllay have leisure for 
cultivation of intellect and such development of both mind 
and matter as will elevate our race. 

There is something impressive in contemplating the tri
umphs of mechanical skill exhibited in this nineteenth cen
tury. These triumphs COILe so rapidly, are being developed 
everywhere, that we scarcely note the wonders before they 
are displaced by others. Every df'partment of industry has 
its new machinery and new modes of accomplishing wonder
ful results. New fields Df enterprise are being constantly 
developed, while inventors are handing out new devices and 
improved machines to accomplish new work, and are teaching 
the world how to do things better and more surely. 

I need hardly say that agricultural pursuits are entirely < 
different and surrounded by a different kind of machinery 
than when we were boys on the farm. Do any of you remem
ber the thump, thump, of the winter's flail, and the long 
weeks of hard threshing ? These have given place to the 
thresher and separator, and the work of the winter is done in 
a day. We can some us remember the old flax brake, the 
" scutching " board, the old spinning wheels and hand looms, 
and the months it took our mothers and sisters to produce 
the wearing apparel of the family. These are all gone, and 
steam has been harne3sed on to automatic machinery, and a 
thousand spindles hum and power looms" weave away the 
web " to warm and adorn us. You can remember the long 
weeks of back aching hand mowing. Since then the mow
ing machine, in a hundred forms, has been wheeled in, '1nd 
with his team the farmer does in a few days and easily what 
was a tedious and long " haying." All departments of farm 
labor have improved tools and machinery, and new modes of 
accomplishing the work that used to make farm labor so 
wearying. 

DEMAND FOR THE PHACTICAL APPLICATION OF SCIENCE. 

A competent amount of knowledge of the fitness of rna 
chinery and its auxiliaries is a valuable attainment for him 
who would make agricultural work a success. The honest 
farmer, who had learned a part when he had learned that 
the axles of his wagon needed lubricating, and so kept his 
tar bucket filled and at hand, showed that he had not matur
ed his mechanical knowledge when he applied tar to the 
cogs and pivots of his Yankee clock, and was, himself, much. 
surprised when he found it would not rim ! 

The use of machinery on the farm implies the want of 
mechanical principle, and the farmer would hardly use his 
steel plow for a stump machine, or. his reaper for clearing 
brushwood, or his mower for trimming his hedges; yet as ab
surd things as these have been done. We do not expect the 
enlightened farmer will insist on putting his corn in one end 
of his sack, and a stone in the other, to balance it, even on 
going to mill on horseback; but we do often see the laborer 
working away at the wrong end of the lever, doing his work 
wrong end first, and in the hardest way. A little clear head
ed thought, that weaves in mechanical ideas, wonderfully 
helps on even herculean tasks. 

AS AN DIPROVER OF FAHM IMPLE�1ENTS. 

The farmer ought to be the best judge of farm implements 
and farm machinery; and, if properly instructed in mechani
cal principles, could not only (as he now does) discover the 
defects of tools and machinery, but could at once cure and 
perfect them. He should indeed, select an easier and more 
rapid accomplishment of many agricultural employments 
now involving hard muscular labor. 

It is the mission of applied mechanics to emancipate the 
agricultural laborer from that exhaustion that holds both 
soul and body in the slavery of a mere animal drudgery. 
Why may not a great deal that is now done by muscular ex
ertion be accomplished by improved mechanical adaptations ? 
Why not harness up the unmeasured power of steam to do 
sor�e of his work ? And what objection can there be to let
ting the idle winds pump water, for his stock or for irrigating 
his lands in time of drought ? With a little mechanical and 
engineering skill, a whole farm coulc! be well watered at a 
comparatively trifling expense. Can you see any reason why 
in the future, steam may not do our plowing-and indeed a 
great deal of our farm work ? 

Thought and mechanical science will enable any to judge 
as to how power should be applied-whether with rapid or 
slow motion, or whether great power is to be attained by re
ducing motion. I have no doubt that this single' fact will 
account for the difference we fiud in the ease with which 
some accomplish much with little effort, while others do 
everything by the hardest. The farmer should know so 
much, of the strength and nature of the material and con
struction of, the machinery he uses, that he may form an ac
curate judgment of its capability and durability. He is the 
only proper judge of his own machines. 

THE FARM SHOP. 

The farm should have a good shop, well furnished with 
material and tools, where, in stormy weather, tools and im
pl�ments can be repaired, and new labor-saving machinery 
constructed; and if half the time lounged away by many in 
bar·rooms and saloons were used in this shop, it would make 
the farmer so much a mechanic that he could repair much of 
his machinery in a great deal less time than is now spent in 
hunting for and being disappointed by mechanics." 

After referring to the proposed new agricultural college of 
Ohio, and recommending the Professor to insist upon the 
pupil doing the science as well as reciting from text books, 
Mr. Ward closes with a word in behalf of 

THE MECHANIC AND INVENTOR. 

"The world has been in t;he habit of givillg thel>e producers 
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a very unenviable place, aOO speaking of them as the " greasy 
mechanic" and " poor inventor," and has assigned to them 
a subordinate place in the social scale. " Yet by their works 
ye shall know them." and rank them too. 

The mechanics and inventol"s of the nineteenth century are 
the " royal family " of the world-the true " aristocracy," 
before whom, if any, we should uncover. Inventors' and 
mechanics' skill have developed and opened this whole na
tion as it could not have been done without this agency. 
Without these (as the world was two hundred years since) it 
would have taken a thousand years to do what has been 
done in the United States in the last fifty years with steam 
and the fruit of invention. How magical the facts that meet 
us ! How like enchantment the wonderful results attained ! 
See the magnificent palaces flying along our railroad lines, at 
the rate of thirty or forty miles an hour, and ourselves talk
ing with the wings of lightning across continents and through 
oceans ! Ingenuity and mechanical skill, guided by science, 
have attained this glory. To the scientific mechanic and in
ventor is the chief honor due. Capital has aided and �ustain
ed this enterprise, but it has been repaid, principal and inter
est, and the chief prean should be given to these active m an
ipulators. Let us grasp the honest hand of skillful indus
try, and honor them as we ought." 

Qj;orrt�p4udtntt. 
The Editor8 are not respon8ible for t�,e opinions e",pre8Red bll their Gor

rll8lJOnd,ent8. 

Traction E ngines--Steam Plo1.vinl{. 

To the Editor of the i3cientijic American :  
The combined efforts of inventors, to surmount the difficul

ties attending the practical use and intrIJduction of steam 
road wagons and plows, may make a few words upon this 
hackneyed theme of some interest, especially to your many 
readers who are directly connected with agricultural pursuits. 

The Williamson road �teamer and plow, New York, the 
Parvin steam plow, Philadelphia, the Redmond steam plow, 
Rochester, N. Y. , the New Albany, Ind . road wagon and plow, 
the Porter & Aveling heavy road locomotive, and a num 
ber of others which are now being perfected, make the list 
quite respectable. 

The steamers enumerated above, in their efforts to get trac
tion or hold to exert power upon the road, may be divided into 
three classes. The first class is by the resistance of the main 
bearing wheels at each contact, and embraces the William
son, the Parvin, the Porter & Aveling, and most of the other 
heretofore unsuccessful machines. The second class consists 
in thrusting, through the tire, at earth contact, a pointed in
strument ; this includes, besides the Redmond, two or three 
more machines not now fully perfected. The third class con
sists of the use of shoving legs, hanging at an angle of 450 
to 390 ,  which includes the New Albany machine. 

The Williamson steamer is one of the most perfected forms 
of the first class of steamers . Yet when it is at its greatest 
strain, the machine will not exert a dead lift of more than 
one half its own weight, and to do that it requires 56·53 inches 
pi�ton surface at one hundred pounds, compounded in the 
gearing 16 to 1. The weight of the machine, with wood and 
water, will be probably 16,000 lbs. Why 56 53 X 100 lb�. 
pressure X 16 to 1 gearing(=90,480), should not produce bet
ter results, is incomprehensible to me. 

The operations of devices of the second class (the Red 
mond) are much better ; with only one half of the weight of 
machine of the Williamson, it can exert aa much of a lifting 
po wer, or pulling force, in open field plowing ; but the machine 
iii! not adapted to road 5ervice, as upon hard surfaces the 
thrusting points do hot act ; hen(,'e, as a road wagon it should 
be placed in the first class. Inventorl'! are forced to make a 
machine equally efficient as a road wagon, portable power, 
or steam plow. 

We witnessed a few days since the operation of the New 
AlbanJ machi ne ; weight 2 ,000 lbs., cylinders 2 inches diam
eter and 4 inch stroke, ten in number ; steam 50 lbs. The 
cylinders were eviden tly too small, yet the movements were 
novel, and seemed to be suggestive of a principle that will 
yield better results than either the first or second class of 
machines mentioned. In this machine a toothed yoke, worked 
on the mltin engine shaft, operated backward and forward 
four horizontal slides ; to each of these slides were suspended 
two straight pushing legs, with a hoof on each,  resembling a 
horse's hoof. At the first trial these legs were suspended at 
an angle of 330, and would slip occasionally, in soft ground. 
In the second trial they were shortened to 390, and there was 
found no disposition to slip. At 450 angle of leg this machine 
would pull its own weight of lifting force ; at 390,  one and one 
half times its weight, and at 330, twbe its own weight. 

The inventor claims he is only using the mechanical move
ments of a horse, which can very readily, wh"n required to 
do so, lift its own weight. Upon the machine was an eight 
horse power boiler, 50 gallon water tank, coal bunkers, etc. 
My attention was particularly' directed to the boiler,  it being 
a vertical sectional safety boiler, entirely surrounded by an 
outside exhaust case, where the feed water was heated and 
condensed, and waste water saved to use again. With engines 
in proportion to boiler, I look for good practice in this ma
chine. 

The urgent demand, all over the country, for the devices 
mentioned, makes any information in regard to them watched 
with more than ordinary interest. The writer is a farmer, 
not wea versed in mechanism, but feels very much like pur
chasing some one of the implements mentioned above as soon 
as he can intelligently do so. I believe there are many farm
ers just like myself ; hence the impor' ",nce of scientific men 
expreRsing their opinions, that parties about purchasing may 
profit by their views. 

Cil'resnvi11e. Ind. ADVOCATE OF STEAM FARMING. 

An Underground J&allroad in N ew York. 

To the Editor of the i3eientijie American : 
On reading your article on the " Progress of the U nder

ground Railway System " (SCIENTIFIC AMERICAN of Decem
ber 2d.), I ,annot help calling attention to some points in the 
history of this important question, which now requires only 
a littlfl pnblic spirit, on thfl part of the inhabitants of New 
York city , to be finally set at rest in the manner most con
sistent with the economy and convenience of the business 
community. In view of 1he simplicity and cheapness of 
construction, the avoiding interference with structures and 
streets, and the safety in traveling, all of which are secured 
by the tunnel system, it may be fairly taken for granted that 
the superiority of this mode of constructhn is demonstrated . 
Especially is it so when the locality under consideration is a 
crowded city, of which every square fo"t of the surface is 
covered with costly buildings, and every street filled with 
daily increasing traffic. Leaving, then, this part of the sub
ject, I propose to consider its special adaptation to the wants 
of New York. 

The length and narrowness of this city necessitate a rapid 
means of transit from one end to the other ; and the stream 
of traffic, as well as the already expressed public opinion, 
point out Eroadway as the road under which t.he tunnel 
should be made. Another recommendation of this course i s  
its termination at  the Battery, the only situation at  the 
southern extremity of the city where a depot., sufficiently 
large to accomodate the traffic could be constructed. Thus 
the route of Broadway will certainly be the best for the low
er and business portion of New York ; and it may be left an 
open q uestion, for the present, -as to whether the railroad 
should, at some point up town , diverge into one of the ave
nues, or continue up Broadway to the end, thus terminating 
on the west side of the city. It would probably be necessary, 
in the latter case, to make a bifurcation about halfway up 
the island, so that a branch might diverge to the east side 
and Harlem. If this plan were adopted, the branch should, 
if the non-interference of house property be kept in view, 
leave the main line at the j unction of Fifty-ninth street and 
Eighth avenue, and pass under the Central Park. B ut it 
would be less expense, and it would afford accommodation to 
all parts impartially, to let the railroad quit Broadway at 
Union Square and then follow the course of Fourth avenue 
to Harlem. 

Public needs would demand depots, not farther apart than 
half a mile, in the lower portion of the city. Starting from 
the Battery, these depots would be situated as follows : at 
Wall street, Worth street, Spring street, Washington Place, 
and Union Square. Beyond this point, the depots need not 
be in such close proximity to each other. 

Trains stopping at all stations would reach Union Square 
from the Battery in nine or ten minutes. To effect this, lo
comotive engines specially designed to accomplish a high 
velocity as soon as possible after starting w ould have to be 
constructed. This has been done on the Metropolitan Rail
way of London, on which trains frequently attain a speed of 
twenty-five miles an hour between stations that are not more 
than half a mile apart. To free this traffic from perils of 
persons crowding on to trains ,that have started, a lesson 
from European management would have to be l"arned. No 
person under any pretence whatever should be admitted to 
the platforms after a train is in sight. If such a rule be rig
idly enforced, a hundred passengers can safely mount a train 
in one minute, and so the detention wO'tld be as short as 
possible. 

Under these regulations, trains at three minute intervals 
can be run with perfect safety. By never permitting a train 
to leave a station till the previous one has quitted the sta
tion in advance, trains can travel with complete immunity 
from disaster ; an end which has not yet been reached on 
lines, with trains an hour or two apart, worked Oil the old 
happy-go lucky system( '!) of signaling. 

There are many other suggestions I could give you, such 
as the construction of cars with several side entrances to 
facilitate rapid ingress and egre�s, but I forbear for the pres
ent . .  The chief point for the p ublic consideration i s  how to 
get rid of the Ring and the viad uct thereof. This seems in a 
fair way to be accomplished ; and when the courEe is clear, 
the Underground Railway will only require im partial consid
eration on its merits, and then we can go ahead and make 
it. 

New York city. D. B. 
- . - -

Testing Kerosene Oil. 
To the Editor of the Scientijic American : 

I obtained some kerosene which had been inspected by 
the Government inspector, and passed as standing the test of 
1100 Fah. before throwing off vapor, or the flashing point, as 
commonly called ; and I placed the same in a long test tube, 
in which was placed a deli cate thermometer. I then inverted 
the tube, full of oil, in a vessel cO:ltaining water, so that the 
vacuum in the tube was complete. I then applied heat to 
the water, and watched carefully the thermometer ; and, at 
860 Fah., the vapor began to ri e in bubbles and col lect in 
the top. At 1420 large bubbles rose rapidly, and at 1900 about 
33t per cent of the oil was in vapor. I then allowed i t  to 
cool, when the bubble disappeared from the top by condensa
tion. I then took some of the same oil which had not been 
heated, and passed ozonized air through it, then subjected it 
to the same test as the previous ; and I found the thermome
ter stood at 1740 Fah. when the first bubble of vapor rose to 
the surface, and at 1900 Fah. only about 2 per �ent of vapor 
was thrown off. 

I think the apparatus for testing the flashing points of ke
rosene and petroleum oils, as at present used, are very inef
fective and inadequate for the purpose, and oils are passed, as 
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standing 1100 fire test, which vaporize at much lower temper
atures_ 

I believe an apparatus made like that described by me 
would bfl more simple and certain. 

New York city. C. F. DUNDERDALE. 
- '  .. -

Equilibri u m  oC Water In a " Nest " oC Steam 
Boilers. 

10 the Editor of tj�e Scientific Amepican : 
In last week's issue '  of your journal, H. P. S. of Kansas 

city, Mo., tells us of a "  Cnrious Freak of T win St,eam Boilers " 
and asks the " decision of older engineers." Probably an 
explanation of the " mysterious working " would be accepta
ble from a young engineer. 

A host of engineers h:we encountered and are still encoun
tering the same difficulty. The cause in nine cases out of 
ten is malconstruction, which is the trouble in the case of H. 
P. S. The steam connections are entirely too small, and they 
must be enlarged to prevent the difficulty. When the pro
duction of steam in the boilers is equal , there will be no such 
trouble. 

It is only when t1:1e production of steam in the different 
boilers is disproportionate that this difficulty developes itself_ 
The water is depressed in the boiler producing the most 
steam. It is causfld by the resistance the steam encounters 
in adj usting the pressure in the different boilers. A greater 
qu�ntity of steam crowding through one st.and pipe than the 
other, a greater resistance will be encountered and a depres
siou of water in that boiler is the result. 

There is a corresponding increase in the pressure of steam 
in the same boiler. This difference in pressure may be meas
ured by the difference in the hight of water. If the difference 
in hight of water is two inches, the difference in pressure will 
be nearly one ounce ; four inches, nearly two ounces, six inches 
nearly three ounces ; or the difference in pressure will be the 
diff"rence in weight of the column of water in each boiler. 
The pressure of steam may be 90 or 100 lbs to the square 
inch, speak of the difference only. 

It is simply im possible to fir� two or more boilers so even
ly that the amount of steam produced in the different boilers 
will be equal. Then what is the remedy ? It is to make 
the steam connections and stand pipes on top of the boi lers 
large enough to allow the pressure of steam to adjust itself 
in the different boilers without disturbing the equilibrium of 
the water. The smaller these connections are , the more 
trouble it will be to maintain the same water level in the dif
ferent boilers. 

The pressure of steam and water in a " nest " of boilers 
may be compared to a huge balance suspended with equal 
weights, the equilibrium of which can be disturbed by the 
slightest cause. 

In the case of H. P. S. ,  he should have larger connections 
between the boilers-say a four inch pipe connecting the two 
boilers either above or below the water line, so as to allow a 
freer passage between the boilers, and he will have no fur
ther trouble ; or, what is still better, he should compel the 
builders to place (at their own expense) larger and proper 
steam connections on the boilers. 

It shows gross ignorance in the management of steam on 
the part of builders to set up two steam boilers " sixteen feet 
long and forty inches in diameter," wi th only " two inch " 
steam connflctions ; with such imperfect connections boilers 
are po:dtively dangerous. 

Zanesville, O. W. A. C. 
_ .... -

Makin :;; F l o u r  wit h o u t  Mil l s t o n e s .  

To th� Editor of the 8cient�fic Arnerican : 
In regard to your article, page 353, current volume, on the 

manufacture of flour, I would like to ans wer a few questions 
and ask a few oth ers. 

I am constantly using a machine, sllch :LS you speak of, that 
will grind wheat, or, in fact, almost anything, without the 
use of stones, and will run for years without repa irs. But 
your article says there is no h eat. That is not so ; the heat 
produced in the winter is about 60 or 70 degrees, and in sum
mer about 100 ; and, as you say, it is done by extreme veloci
ty and requires no skilled labor. But what I wish to ask is ,  
will it  make better flour, and what would be the difference in 
the price of labor now used, and the price of l J bor with one 
of these machines ? I have had considerable experience 
with this machine, and have ground, iu ten hours, 15,000 to 
18,000 Ibs. of  a substance similar to flour. 

Brooklyn, N. Y. G. T. GRANGER. 
_ .... -

The Exist ence oC an O p e n  S e a  at t h e  P o l e s  of" 

t h e  Ea rth. proved b y  Mag;netislD.  

To the Editor of the Scientific American :  

As a general rule, fresh wate r from wells and brooks 
freezes at 300 Fahr., sea water at 28to Fahr., regulated, how
ever, by the amount of salt and saline matter it  contains. 

Rain water freezes generally at 30to Fahr., and distilled 
water at 310 Fahr. Fresh and sea water ice melts at 320 
As sea water gives out its salt, etc. , in the act of freezing, 
therefore the ice of both melts at the same degree of heat . 
These facts being understood ,  the follo wing experiments 
were performed on November 28, 29, 30, and December 1 , 1871 . 
During the four dl1Ys of those experiment� ,  the thermometer 
in the shad e ranged from 17°  Fahr.,  to 24° Fahr., between 
7 A. 1\1.  and 4 P. M. '],he w ind blew hard from the north 
west. 

Everything being ready, we commenced at 10 A. M ,  in the 
shade, and the experiments were continued until 12 noon, 
and the experiments on each day were made at the same 
time of day .  

The experiments i n  detail are as follow ; W e  took two 
wooden bowls, highly coated with shellac varnish, being 8 
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and 18 inches in diameter respectively. The smaller onE The walls of the cave are studded with water worn crystals 
was intended to represent the open polar sea, and the l arg81 of calc spar-carbonate of calcium ; a light blow with the 
one, to represent the belt of ice which surrounds that sea . hammer reveals the beautiful interiors of these rusty look
Iu the large bowl, we put 4 inches of water, and the samE : ing nodules. 
depth in the small one. 'rhe large vessel was placed upon r i The origin of the cave is plainly and indelibly written on 
pine table insulated by a plate of glass beneath it and th. I the walls of every passage and chamber ; the characters are 
table ,  and the small bowl was placed in the center of th. I horizontal water marks and ledg-es, such as would be pro
large one, with another plate of glass under it. duced by a running stream of water. They are so plain and 

'1'he water, when first put into the two vessels, was of th, distinct as to preclude the possibility of its having been pro· 
same degree, that is,34° Fahr. It was brought from th' duced by any other cause than a I'ubterranean river. 
kitchen for this plll'pose. '1'here is considerable niter-nitrate of potassium-in the 

Having the electromagnetic machine and the battery read) clay or silt found in mauy parts of the cave. Tradition says 
we made the circuit at 10 A. M..  At 11 A. M., there was that, during the war of 1812, a man and his sons manufac
thin scum of ice in the outer vessel but none in the inner ou( tured saltpeter here. At any rate, there are still to be seen 
'1'he thermometer in the outside one at  this time indicate remains of old leaches, which were used for the lixiviation 
23t ° Fahr. ,  the same as the one in the shade in the open ail of the nitrous earth. 
but the one in the small vessel was 28}' Fah., being t of Bats seem to be the sole representatives of the animal 
degree above the general freezing point of sea water. Fi kingdom ; these melancholy creatures are found here in large 
te�n minutes after the circuit was broken (12 noon), then numbers. They love the dark and shun the light ; does it 
were signs of ice in the inside vessel, and, at 2-} P. M., the� follow that their deeds are evil ? 
was a thin sheet of ice coveriNg the whole surface. The thll:· There are, in this part of Missouri, a great many caves, 
mometers in both vessels and the one in the open air, nov large and small, in some of which are found most beautiful 
stood at 23� Fahr. The battery was supplied with cryst£ s stalactitic formations. But there are none as large or intri· 
of the sulphate of iron during the operation, so as to ke' il cate as the one above described. R. O. C. 
up a strong and uniform current. _ ._. _ 

During the expmiments, the water in the inside vessel W IS I For the ScientifiC AmerICan . l  
�ontinually examined with a microscope, and we observe(�a LATENT HEAT OF LIQUIDS. 
vibration of the water and also a rotary motion around a cem· 
mon center, until the circuit was broken. 

Now, as a slight agitation of water retards its freezing, mIl 
not such have a similar effect at the poles, to preserve �.e 
water from freezing ? 

'Ve have long entertained the idea that electric and mrg
netic currents pass and counterpass over the surface of 1:'1e 
earth, and are concentrated at the poles, where the intensty 
is the greatest. 

For as heat, light, and electricity are nearly the same in 
principle, and as decomposition in nature, friction, conClS
sion, and chemical combinations in the earth, all tend to le
vel ope them, we can readily co ncaive that, whenever tIey 
are in an active state, that h at and motion must be there 
also. 

Therefore, if such a theory be true, the convergence of ;he 
electric �nd magnetic currents tu the poles of  the earth , vill 
continually p roduce heat and motion, which will prevent ;he 
water from freezing ; and, consequently, an open sea will be 
the result. 

New York city. JAMES QUARTER""UN. 

lFor the Scientific American. ] 

SUBTERRA NEAN EXPLORATIONS. 

One of Nature's geological freaks during the ages pa: t reo 
sulted in the formation of a large cave near where the city 
of Hannibal, Missouri, now stands. It is not a new or r· cent 
discovery, having been known for at least half a centur; . 

Though not to be compared with the Mammoth ca' e or 
Niagara Falls, it is still deserving of more attention than it has 
heretofore received, from the travelling and scientific w)rld. 

The entrance to the cave is one quarter of a mile from the 
west bank of the Mississippi river, and about thirty feet above 
the bed of a small stream tlut joins the Mi,sissippi at this 
point. The bluffs are limestone, and from 200 to 300 feet 
high. Passing within the portals of the entmncf', th!, ex 
plorer finds there three passages diverging as the mdii of a 
circle ; following either of these he will soon find' hi11.self 
entangled in a perfect labyrinth of avenues and passages, pass
ing into, through, above and below one another, at ever: con
ceivable angle. Instead of the one passage, with whiclL he 
he started, there may be twenty or more, running in all pos
"ible directions. This is the general arrangement o! the 
whole cave - a  ..... ast network of subterranean chanmls, a 
" mighty maze" and quite " without a plan." 

In some places the cave is four stories deep ; t.hat is, there 
are that many distinct systems of galleries, one above another ; 
at other places these may be all merged into one. The :,bove 
will afford one some idea of the intricate and compl'cated 
structure of this wonderful underground city. 

To get lost is one of the easiest things imaginable. The 
explorer needs to take every possible precaution, if  he 'Vou d 
prevent such a result. The truth of this statement has been 
proven on more than one occasion ; but never, I believe, with 
any fatal or serious results. Two boys were once lost in the 
cave for a week, and had to subsist on raw bat8 during that 
time. On another occasion, a man, who had been lost for 
several days, came out at a point two or three miles from 
where he went in, and thus discovered a new entrance. 

'1'he extent of the cave is not known, with any certainty. 
One avenue, which has been named " Grand Hall ," is quite 
straight for nearly a mile in length . Judging from i+,s direc
tion and length, it must pass under the MissiFsippi river, as 
also do many of the other passages. So that the cave is at 
once subterranean and sub-fluvial (if I may be allowed to 
coin a word). 

There is but little water in the portion of the cave visited 
by your correspondent, and the atmosphere is comparatively 
dry. 

The temperature, of course, is always the same, ahd that 
is near 60° Fahrenheit. Summer heat and winter cold have 
never penetrated to these subterranean vaults. The absence 
of water, or some other cause, has prevented the formation of 
those beautiful stalactites and stalagmites which are usually 
found in limestone caverns. 

The rock is the mountain limestone of the sub·carboniferous 
age ; and it is a fact worth not.ing, that all the great caverns 
of this country, if not of the whole world, are found in this 
;formation. 

BY P. H. VANDER WEYDE. 

The adoption of the unit of heat has not only given rise 
to dis(loveries of a purely speculative scientific nature (of 
which an example was given on page 389 of the last number 
of this journal), but it has also led to important practical re
sults, of which �he application of the knowledge of specific 
heat is an instance. A much more important result, how
ever, was the knowledge obtained concerning that class of 
phenomena where heat actually disappears and reappears ; 
this kind of heat bas been called " latent heat," it is the 
heat of form ,. that : means, this apparently disappearing 
heat is the rause of the fluid and gaseous conditions of mat· 
ter ; solids have no latent heat, fluids a certain amount, and 
gas�s a very large amount. Latent heat, therefore, must not 
be confounded with specific heat, as it gives rise to an entire
ly different class of phenomena. 

Before the acceptance of the unit of heat, the phenomena 
referred to were totally misunderstood . It was, for instance, 
S Llpposed that when water was cooled below 32° Fah., it all 
suddenly congealed by the abstraction of a single degree of 
heat ; and, inversely, that ice of 32° had only to be heated a 
single degree above that point to convert it all into water. If 
this in reality were the case, th e freezing 01 rivers in winter 
would be most inconveniently rapid, and the melting of ice, 
on the fields and mountain slopes, mo�t disastrously sudden ; 
so that it would produce the most fearful inundations every 
day that the temperature rose above 32°.  

Fortnnately this is not the case. 'Vhen we attempt to raise 
the temperature of a very cold mass of ice, say of 10° Fah" 
by supplying it with heat from any source whatever, we find 
that its temperature will increase gradually till we reach 32° ; 
when this point i s  attained the increase in tempemture will 
suddenly be arrested,  notwithstanding that we continue our 
supply of heat ; and it appears that this further supply is all 
consumed in the operation of changing this solid condition of 
the substance gradually into the liq uid. We see, further, 
that a very considerable amount of heat is, as it were, absorbed 
into the resulting water, and that this water will remain at 
the same temperature of 32° till all the ice is melted. If we 
try to find how much heat is absorbed in this way, we shall 
obtain as result 142 units, that means, that to convert one 
p:JUnd of ice of 32° into water of 32° will require as much 
heat as would suffice to heat a pound of water from 32° to 
174°.  This is 142°, lVhich, if applied to one pound of water, 
is, of course, 142 units. It is evident that, in this case, the 
thermometer can be no guide, since the ice, just before and 
just after the melting, remains at 32°, notwithstanding the 
absorption or consumption of 142 units. 

The heat thus disappearing is a lso called " heat of fusion," 
and any solid substance, when melted or converted i nto the 
liquid condition, will absorb heat in exactly the sallle way. 
The amount of heat thus rendered latent varies for different 
substances, of which the following table contains a few : 

Name of Sul)stlmce. 

Ice . . . . . . . . . . . . . . . .  . 
Spermaceti . .  . . . . . . .  . 
Beeswax . . . . . . . . . . . . 
Sulphur . . . . . . . . . . .  . 
'1'in . . . . . . . . . . . . . . . . . 
Bismuth . . . . . . . . . . .  . 
Lead . . . . . . . . . . . . . . .  . 
Zinc . . . . . . . . . . . . . . .  . 

}\{elting points .  

32° Fah. 
1 300 
149° 
230° 
430° 
500° 
617°  
'/00° 

Latent heat . .  

142 units. 
144 
171 
142 
490 
550 
160 
480 

It will be noticed that the units of heat, absorbed by melt· 
ing, have no relation to the melting point ; so the latent heat 
of ice and sulphur do not differ, while their melting points 
differ considerably. The melting poin ts of lead and bismuth 
differ not a !.!Teat deal, while the latent heat of the latter is 
three times as great as that of the former. No doubt that 
the crystalline tendency of the solidifying bismuth, which i3 
absent in the lead, has something to do with the peculiarity 
that the body with �he higher melting point has the less lao 
tent heat. 

It may be well to explain some of the methods of deter
mining the amount of heat absorbed by fusion, as this will, at 
the same time, give a clearer conception of the doctrine of 
latent heat. One method is to expose the solid �ubstance, 
during melting, to a constant source of heat ; for instance, a 
Bunsen burner. of which it has previously been determined 
how many units of heat it will produce per minute, or how 

many degrees .it will raise a pound of water in that time . 
Suppose such a burner were arranged so as to raise the tem
perature of one pound of water two degrees per minute ; 
every half minute would then be equivalent to a unit of 
heat ; and, with such a flame, it would then be found that one 
pound of ice of 32° would require 71 minutes to be converted 
into water of 32' ; or that one pound of solid beeswax of 149 " 
would require 85 minutes to be entirely changed intu the 
liquid condition. This method, however, is not adapted for 
correct estimates, especially in experimenting with the met
als at high temperatures, by rea.son of the great loss of heat 
by radiation in such cast's. 

A more correct method is that of mixing, similarly to the 
method described on page 189, for finding the specific heat 
One pound of boiling water of 212°,  poured in one pound of 
water of 32° will produce two pounds of water of the mean 
temperature of 133' ; but when the pound of boiling water is 
poured upon one pound of ice, it will commence with losing 
142° ,  which will be consumed to melt the ice and change it 
into water of 32° ; we shall then have one pound of water of 
212°_144°, or 68°, and one pound of  water (the melted ice) 
of 32° ; the mean of 68' and 32° is 50°, and this will be the 
temperature of the mixture. Or suppose we put, in to th e 
pound of water of 212°, one pound of spermaceti, previously 
heated to 129° or 130° ,  near its "llelting point. We shall then 
find that the water will soon be cooled down to 140 ° ,  and will 
have melted half the spermaceti, 72 units h aving been abo 
stracted by the melting of half a pound of this substance. A 
pound requires 2 X 72 or 144 units of heat, or, in other words, 
the temperature of the boiling water exceeding that of the 
melting spermaceti, 212°_130° or 82°, and the latent heat of 
the spermaceti being 144 units, it would require 144-;-.82, or 
nearly 7 -;-. 4 Ibs. boiling water, 10 melt the whole of the sper
maceti . 

A third and most reliable method is the measuring of the 
amount of ice melted by the solidification of the substance 
under investigation, which previously has been melted a.nd 
cooled to near its point of congelation or solidification. Know
ing that every pound of ice melted represents 142 units of 
heat abstracted, in that every 142d part of a pound of melted 
ice represents one unit, we have only to weigh the water ob
tained from the inside of a block of ice, into which the melt 
ed substance has been introduced, and which has been m elted 
by the cooling and solidification of that substance. Take, 
for an illustration, a pound of melted tin, showing a temper
ature of 430° Fah., its melting point, and .introduce it, in a 
proper vessel, in the inside of a previously hollowed largfl 
block of ice ; the opening in the top is covered with ano ther 
block of i ce, and all is placed in a properly constructed box 
of non-conducting material so as to h ave no unnecessary 
melting on the outside. If we wait till the tin has solidified , 
but still has a temperature of 4�:) O ,  we shall find that three 
and a half pounds of ice have bee n melted, as we may pour 
so much water out of the hole from which we remove the 
tin, and as every pound of ice melted represents 142 units of 
heat, we have 31 X 142 = 497 units of heat for the latent heat 
given off by the melted tin during its solidification, without 
change of temperature. Or, if we wait till the tin has cooled 
to 32', the temperature of the ice, we shall find that, in all, 
61 pounds of ice have been melted ; of this 21 is 400 units, the 
descent of solid tin of 4RO° to 32° ; the balance represent.s 
the latent heat. 

- .�. -
Electrlcity·-I, e cture by Prot"essor Dorelll u � .  

Professor Doremus, in the last of his course of scientific 
lectures before the Young Men's Christian Association, New 
York, discoursed on electricity and its applications. In open 
ing, he said that Oersted ,of Copenhagen, was the first to makp 
known the fact that electric currents have a marked infiuencfl 
upon the magnetic needle. This discovery led to a lllUlti · 
tude of other discoveries, chief among which is the t.elegraph. 
The Professor here explained the minute details of operating 
the telegraph, and , in speaking of the rapidity with which 
the electric �urrent moves, stated that recently a mesmge 
was sent from Cambridge, Ma ss., to San Francisco and back 
in less than three quarters of a minute, excepting the time 
necessary to repeat it at the various stations. A prince vis 
its us, and almost tho very moment he lands on our soil, hi� 
family are acquainted with the fact by electricity. Another 
prince lies on his deathbed, and day by day, hour by hour, 
the whole civilized worlcl is informed of his condition, and 
made to sympathize as one common family. It has been 
claimed recently that electricity will one day supersede the 
steam engine,  but he could not think so, as it seems thus far 
to be utterly impossible to move anything but comparatively 
delicate instruments or machinery by its method. Professor 
Doremus next explained the va.rious applications of electric
ity to heat for purposes of exploding torpedoes, blasts and 
mines, and even for assisting in surgical operations hy heat· 
ing the platinum knife, which, when used, of course cauter
izes the wound ; also the application of the galvanic battery 
to the human system in cases of paralysis and poison. Tho 
Professor had seen a person, whose arm was rendered utterly 
useless by the disease just mentioned, perfectly cured in 
from five to six weeks by the use of th e battery. In conclu
sion, the speaker remarked that the greatest, most glorious 
field for this agency-its application to the human system to 
restore life, or, in other words, as a resuscitator-was as yet 
wholly unexplored ; but he trusted that we should, before 
many years, find a solution of this problem. 

_ 1 ", -
A CONNECTICU'l' paper says that a lawyer hung out his 

shingle in the town of Bethel, in that State, but left after a 
year, having had only one case, and that was of inflammatory 
rheumatism. Hard on the lawyer, but creditable to the 
Bethelists. 
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$titutific 
Autolllatically Actin::; or Rocking Gate. yards those birds that are inclined to set, and which �nse� the combined meri�s of simplicity, durabilit�, effectiv�n�ss, 

Only when the points of support in a s winging door or quently take every opportunity of warming the eg-gs m th and cheapness, as w1ll be seen from the followlllg descnpt10n 
gate are in the same perpendicular line, will it remain in any nests. If any one will attempt to pres€Jrve eggs that hav and an inspectiou of the engraving in which a section f)f the 
position in the arc of its oscillation on its hinges. If the top been subj ected to the hatching process for one or two days stop is shown. 
hinge be placeo. to one side of the perpendicular line which he will discover the force of this statement. Kohler, 0l A represents the pedestal to be attached to the washboard 

passes through the lower hinge, the gate will swing toward Germany, who owns an extensive poultry raising establis
.
h ?y the screw, �. T

.
his pe�estal can be made from wood, �rass 

that side of the perpendicular. If the top hinge be made ment, and who every winter preserves thousands of egg 1ron, or porcelalll, III plam or ornamental forms, the glmlet 

movable from �ide to side of the perpendicular line described, without ever losing one, has recently published an account ! pointed wood screw, B, being permanently attached. The rub

it is obvious that the gate may be made to swing, by its own of his method of proceeding, and has given the following I ber cushion, C, is to be attached to the door by a screw, D. It 
gravity, either one way or the other, as the hinge is thrust rules for securing favorable resul�s : I will be seen that the contraction of this rubber cushion when 

to one side or the other. 1. The nest must be placed in a cool position. l entering the cup.shaped cavity in the end of the pedestal, and 

The gate which forms the subject of the annexed engrav- 2. The fowls that show a tendency to set must be removed i its natural expansion, after eutering, eonstitutes the catching 

ing is thus construct· 7=--:-:-==:::;::�=::-==:" �-",o�:;::::::::-==�E=::::-::;-jia-:-�:---O-:--�'L::-:-----::-� device. It requires 

ed, and is also made but little direct push-

to latch and unlatch ing to fasten the 

itself automatically door, and but little 

on the approach of to unfasten it, yet it 
vehicles, opening in is held firm against 

the direction of tho wind or draft. 

advancing carriage, The striking of the 

and closing automat- face of the pedestal 

ically after the ve- against the base of 

hicle has passed. the rubber cushion 
This is accom- lessens the concus-

plished by very sim- sion. The simplici-

pIe means. The car- t.y, cheapness ,  and 

riage, as it appl'oach- usefulness of this in-

es the gate, passes vention recommend 

o v e l'  a rocking it to builders, car-

bridge. A. From a penters, and families , 

perpendicular rock- the cost above the 
bar, attached to A, ordinary pedestals 
passes a corel, rod, now in common use 
or chain, B,to a l ever being merely nomi-
(not shown) behind nal. It requires no 
a tilting bar, C,  piv- skill or special tools 
oted to the hinge for application. In a 
post of the gate, worel , it is one of that 
which tilting bar class of little things 
carries the pintles by which the public 
which support the is benefitted cheap-
gate and on which ly, and from which 
it swi ngs. t h e  manufacturer 

The top part of generally reaps a 
the tilting bar, C, substantial pecunia-
slides back and forth ry reward. 
in a metal guide, D, Patented June 27 
as it is tilted from AUTOMATICALLY ACTING OR ROCKING GATE. 1871 . For further in-
side to side by the action of the bridges, of which there are 
two, as shown. 

In swinging together, the gate latches itself. It is unlatched 
by the wheel of the carriage which, in passing over the 
bridge, depresses a weighted crank lever, E, which acts to 
raise the latch through the rod , cord, or chain, F, the bell 
crank lever, G, and rods which operate the latch. 

The gate, as it swings open, strikes against wind guards, 
1. These are pivoted to the tops of the short posts which 
support the m ,  and are attached by short chains to the con
necting rods, B, as shown ; by which means they act to give 
the gate a start in cloRing, this being necessary when the ac
tion of strong winds opposes the movement of the gate. 

It i� evident that when, in passing over either bridge, the 
tilting bar is inclined to swing the gate open, the rocking of 
the bridge on the other side of the gate will tilt the bar in 
the other direction, so that the gate will close. It is also evi
d ent that no animal can open the gate, nor can it be left open 
by accident, so long as the working parts are in order. A 
rider on horseback opens the gate by lifting with his hand 
the lever, H, which is connected with the latch. When droves 
of stock are passing through, the gate is held open by a hook 
on the wind guards. 

The gate is easily made, by ordinary workmen, from ma
terials generally at h and ; and any ordinary swinging gate is 
easily altpred into one of these rocking gates . •  

The invention was patented July 12, 1870, and Februarj 7, 
1871. For further particulars and descriptive catalogues, ad
dress J. Madison Cutts, attorney and counsellor at la w, cor· 
ner of 7th and E street, Washington, D. C .  

- '  .. -
Preservi n g  Eggs. 

The subject of the preservation of eggs, sa:rs the B08ton 
Journal of Chemi8try, has recently attracted a great deal of 
attention, anel many methods of effecting it have been pub
lished ; though none are altogether perfect, for the simple 
reason that the true cause of the spoiling of the eggs is 
either unknown by those who have attempted to furnish us 
with directions, or has been lost sight of by them. There 
are two efficient causes for the spoiling of eggs, and unless 
one or both of these are avoided, we cannot hope for success. 
The first is exposure to a high temperature, and the other is 
access of air. It may be safely affirmed that at temperatures 
below 32° Fahr. nearly all change ceases in organic bodies, 
while very few organic substances will bear continual expo
sure to a temperature above 90°. The freezing point is rather 
too low for the preservation of eggs in good condition, !\� 
freezing affects the flavor unfavorably ; but, if we desire to 
preserve eggs in the best manner, we must keep them cool

at once, and placed in separate inclosures until this propen
sity has left them . 

3. If many hens be confined in the same inclosure, or use 
the same nests for laying their eggs, the eggs ought to be 
removed from the nests Silvera 1 times a day. 

4. The eggs ought to be assorted according to age, and 
preserved in boxes with the covers always partially open. 
These boxes must be kept in a cool, airy, and perfectly dry 
place. 

5 .  At the commencement of winter, the store of eggs is 
placed in some room that is not h eated by fire, but that is, at 
the same time, thoroughly protected from frost . 

6. The packages should be so arranged that the oldest may 
be used first. 

Eggs treated according to these rules do "not acquire the 
peculiar taste which is generally the result of the recipeR in 
vogue for preserving eggs. 

. _ -
WENDELL'S COMBINED DOOR BUFFER AND DOOR 

FASTENER. 

The obj ect of this simple device is to act as a buffer in 
preventing door knobs from striking the wall when doors are 

say at a temperature below 50°, if possible, a temperature thrown open, and at the same time to keep the doors in the 
which is frequently maintained in good cellars. But it Will i open position when so desired. The obj ection to devices now 
l.e of no use to place the eggs in a cool cellar if they have in use, for overcoming the concussion in throwing the door 
been previously exposed for hours to a temperature of over against the wash board pedestal, is the rebound they gi �e the 
90°.  door, throwing it away from the position designed for it.  To 

The collection of the eggs must, therefore, in the first obviate this, several devices have been brought out, consist
place, engage our attention. Those who raise poultry, and ing of springs, ratchets, catches, etc. ,  most of which have 
especially those who keep fowls for the sake of their eggs, been proved too intricate and expensive for the purpose .  
commit a great error when they faU t o  remove from their The door bllffer and fjtsteller i n  the annexed illustration hall 

formation address Wendell & Francis, 436 Walnut street, 
PhJadelphia, Pa. 

- .--. -
Recent Proll:ress in Che1ll1stry. 

wonder what Sir Humphry Davy would have said to 
an: '  one who talked about stellar chemistry. That great man, 
in .ieliculing the idea of lighting London with gas, triumph
antly asked the fanatics who proposed such a wild scheme, 
whether the dome of St. Paul's was to be the gasometer ? 
Ya. we cannot imagine Regent street illuminated, or rather 
da:'kened, with dips again, and to us stellar chemistry has a 
rerJl meaning. Who will venture to bonnd a science which 
reaches far a way through space, and with unerring accuracy 
teIs us the composition of distant worlds and distant suns ? 
What can be more humiliating to our small intelligences than 
the reflection that a distant star will photograph its spectrum 
on I� sensitive surface with the ray of light that left it when 
the oldest man in this room was a boy ? vVhat would the 
gre,tt father of British chemistry have said, had he stood in 
the' lecture room of the Royal Institution , where his great 
dis(Overies were made, and seen the burning hydrogen ex
tracted by our great countryman Graham, from a meteorite, 
the heat and light of another world : or could he look with 
LocKyer on the burning flames of hydrogen , which dart up 
from the snn to a hight of 50,000 miles, or could he read the 
flashing telegrams which run so rapidly round our world, 
that all our notions of time are completely upset, and we 
actually receive intelligence today which was sent tomorrow ? 
(Excme the apparent absurdity ; it only shows how powerless 
lang!Iage. is to keep up with human progress.) Had he lived 
witlJ us, he would have seen a large city dep.endent entirely 
for its communication with the outer world by a marvellous 
kind of photography, so minute that it enabled a pigeon to 
carry a proof sheet of the Time8 under its wing.-E. C. G. 
Stanford. 

_ .•. -
Tm£ increasing use of bromide of potassium, another of 

che mistry'S contributions, would have been impossible, were 
it not for the extraordinary discove�y of an apparently eva
porated sea water bed in Germany. The amount of bromide 
consumed in medicine is now enormous, and most of it is de
rived from this source. The same mines have also completely 
changIJd our sources of potash ; they produce far more than 
all the other sources of England and France put together, 
and hs.ve so reduced the pri�e that carbonate of potash is now 
largel), made in this country at a price which competes most 
favorably with American pearlash, and will ultimately drive 
it out of the market. Bromide of potassium is an instance of 
a substance long used in medicine before its valuable pro
perties were discovered.-E. C. C. Stanford. 

.. _ .  
IT i� stated that a little girl in Philadelphia died a few 

days ago from hydrophobia taken by biting off a thread after 
mending a rent in her dress which her dog had torn with his 
teeth in play. She h ad the di sease in its most frightful and 
distressing form. This is probably a case of idiopathic te
tall1�s or lOck jaw, the symptoms of which often simulate to 
SOme elttent tho�.<l of hydrophoNa, 
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CLOSE OF THE TWENTY-SIXTH YEAR OF THE 
SCIENTIFIC AMERICAN. 

Our readers will pardon us if we display in this article the 
natural gratification we feel in the continual and increasing 
prosperity of the SCIENTIFIC AMERICAN. This number 
closes its twenty· sixth year of existence. So long a connec
tion with the pUblication of a single paper as we have had 
almost identifies it with our daily existen ce. The pride we 
feel in it redounds to the good of our read ers, for our am bi
tion will never consent to see our journal d eteriorate either 
in quantity or in quality of matter. 

Our editorial labors during the past six months have been 
arduous. These months have not been prolific in discoveries 
or inventions of such a nature as to furnish fertile subj ects 
for discussion or numerous item 8 of interest. Yet , we have, 
we think, succeeded in rendering our paper even more inter
esting and profitable than in preceding volumes. We have full 
evidence of this in the steady healthy growth of our sub
scription list, in the encouragement constantly received from 
correspondents, and in the increasing patronage in every de
partment of our business. 

The conviction we feel that our paper exerts one of the 
most important educating influences in the world, and tha 
its record may be scrutinized in vain to find in it anything 
that has not been salutary to m en tal and moral progress, 
gives us courage to urge upon all to help us in widening its 
circle of readers. We are not content to have the largest 
circulation of any paper of the kind now published. We 
wish to reach others who have not as yet learned, by long pe. 
rusal, the real value of such a publication. 

You, OLD FRIEND, whose long acquaintance with its merits 
has deepened your respect and regard for the SCIENTIFIC 

AMERICAN, and who feel and write that you have been our 
patron for more than a quarter of a century and would not 
be without the paper if obliged to dispense with one meal a 
day, say those kind words not to us only, but tell the 
same thing to your neighbor and shop mate. Tell him to 
send for a copy if he wants one to see how he likes it, and 
induce him to try it for six months or a year. When the SCI

ENTIFIC AMERICAN visits a house for six months, it general
ly find� a permanent home there. 

As will be seen by our prospectus, we offer special induce
ments to those who aid us in getting new subscribers. 

We have no solicitude about the old patrons renewing ; 
we simply ask that they will do so promptly that we may 
not miscalculate the quantity of paper to print at the com
mencing of the volume. 

- .�. -
THE GREAT EXHIBITION AT VIENNA, 1873.  

We published, on October 28th of the present year, the 
announcement of the appointment, by the Emperor of Aus
tria, of a commission to arrange for holding an international 
exhibition at Vienna, in 1873 ; and on November 18th our 
readers were given some further information on the subject, 
and some suggestions, for organizing a proper representation 
of American genius and industry, based on our experience 
gathered in Paris, London, and elsewhere. The Austrian 
scheme is gradually getting into shape, th e form and dimen
sions of the building having been decided upon. A building 
3,000 feet in length and 660 in width is to be erected ; this 
structure will be crowned with a cupola, about 330 feet in 
diameter. This will 1:e finished by October 1,  1872. A sepa
rate building will be provided for exhibiting machinery in 
motion, and another for the works of art. The novel features 
in the arrangements have been submitted by us to public 
approval, and it now remains for the manufacturers, inven
tors, and scientists of the United States to decide U pQlq their 
CQurse of action. 

J ritutific 
Constructors and patentees who have introduced their in

ventions in European countries have suffered grievous ill
treatment at the hands of the Austrian authorities, whose 
regulations on the subj ect of patents are, to say the least, 
not formed for the protection and reward of foreign talent 
and ingenuity. One most vexatious rule is that which inval
idates a patent unless the article be manufactured in the 
realm, within twelve months from the date of issue. Now 
as patents are, in a measure, characterized by the locality in 
whi ch they take rise, and are generally most economically 
worked in the country in which they originate, it is almost 
equivalent to prohibition to enact that the locomotive en
gines of Great Britain, the telegraph instruments of the Uni
ted States,and the printed muslins of France shall be manufac/ 
tured on Austrian soil within a year from securing the patent, 
and is a preposter0us requirement, which ill comports with 
our liberal system of granting patents to th eir subj ect�. 

But worse remains to be told. An American gentleman, 
having a manufactory at Vienna, was enabled to comply 
with this obnoxious rule ; but he recently had a taste of Aus
trian legal administration. He had obtained a patent and 
commenced the manufacture of the article almost simulta
neously ; and. two trustworthy and credible witnesses were 
produced to prove this fact, but the officials deemed their 
affidavits insufficient, and the manufacturer has beAn sum
moned before a court of justice to prove the introduction. 
Such hindrance of the rights of foreigners gives rise to an 
uncomfortable suspicion that the value of Austrian patents, 
i�sued to Americans and other foreigners, can be easily es
cheated to the benefit of the Austrian public. The inventor 
in question even goes farther, and intimates that his produc
tion, being used by the Imperial government, was specially 
and purposely hindered from its proper protection, that the 
authorities might more readily convey it to their own use 
without reward to the patentee. 

Under such laws, it would be well for the Austrians to 
consider whether their invitation to the nations is not likely 
to meet with a contumelious refusal. Here, as  elsewhere, 
experience is valuable, and we remember that when we sent 
to Europe in 1851, 1855, 1862 and 1867, we took our inven
tions and processes to an open market. Neither in London 
nor in Paris was there any room for suspicion that our speci
men machines and productions were there for Europeans to 
avail themselves of, the American being allowed a courteous 
protection of hi s invention while the exhibition lasted ; but 
we do not learn that Austria proposes any such protection. 
The result of this most erroneous and destructive policy will 
easily be foreseen. 

- - . -
LYCEUM OF NATURAL HISTORY---DISCUSSION ON MILK 

AND DISINFECTANTS. 

At the meeting of the chemical section of the Lyceum of 
Natural History, on Monday evening, December 11,  two im
portant papers were read , one on .. Milk," by Dr. Schweitzer, 
Assistant Professor in the School of Mines of Columbia Col
lege, and the other on " Disinfectants," by Dr. Endemann, 
Assistant Chemist to the Board of Health. 

Dr. Schweitzer has had occasion to analyse a very large 
number of specimens of milk, gathered by the sanitary 
inspectors of the Board of Health, and it was a satisfaction 
to hear him say that he had never found any other adultera
tion than water. The popular impression, that chalk, calves' 
brains, and similar unappe tizing impurities are added by 
milk dealers, appears to be erroneous. The chief results 
obtained by Dr. Schweitzer were as follows : Normal milk 
has the specific gravity of 1 '029, and contains from 12t to 13  
p e r  cent solid constituents. Two, out of numerous analyses, 
afforded :  

Water . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · . 87·81 
Butter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'23 
Casein (cheese) . . . . . . . . . . . . . . . . . . . . . . . .  3'57 
Sugar . . . . ' . '  . . . . . . . . . . . ' .' . . . . . .  " . . .  ' . 4'69 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'70 

87'23 
3'81 
3 '71 
4'46 
0'79 

The best specimens of condensed milk gave : water, 53'54 ; 
butter, 13'12 ; casein, 14-44 ; sugar, 16'30 ; ash, 2'60. In the 
preparation of the condensed milk, 430 quarts were con
densed to 100, and the solid constituents increased from 12'55 
to 46'46 per cent. These results appeared to warrant the 
suspicion that 378 quarts had been reduced to 100 ; but by 
making the correction, called for by the fact that the quart 
was a measure of volume while all the determinations were 
made by weight, the company were found to have actually 
started with 430 quarts to make 100 of the condensed article. 
The ashes of milk are rich in phosphates and alkalies. 

Dr. Schweitzer has added largely to our knowledge of the 
composition of milk, and it is to be hoped that his valuable 
paper will be pu blished in full, in some technical j ournal. 

Dr. Endemann, at the request of num.erous members of the 
Lyceum, gave a sketch of experiments tried with various di '
infectants, under the direction of the Board of Health, taking 
them up in the following order : 

1. Metropolitan disinfecting fluid. This famous disinfec
tant is composed of 90 per cent of a saturated solution of 
sesquichloride of iron, and 10 per cent of carbolic acid. If 
it be entirely neutral, its operation is quite effective ; but the 
chief difficulty encountered with it was in its acid character, 
which destroyed articles brought in contact with it, and often 
liberated bad gases. 

2.  Girondin disinfecting fluid is composed of zinc and cop
per salts, and' can only be obtained on a large scale in coun
tries where these salts are the incidental products in exten
sive chemical manufactures. 

3. Chloralum had been subj ected to a thorough trial, and 
found wanting. It is essentially composed of the hydrated 
sesquioxide of aluminum, and in its action has the tendency 
to liberate sulphuretted hydrogen instead of fixing it. 

4. Bromo-chloralum is the preceding with a little bro· 
mine added to it ; but as this bromine is in combination with 
alkaline bases, it is of no effect ; and the disinfectant was 
found to be 'no better than i t  should be. The fact was 
brought out that forty years ago, M. Gannal, in France, pro
posed chloride of aluminum for the embalming of bodies , 
but did not seem to find acceptance, and was forgotten 
until Mr. Gamgee recently revived it for the preservation 
of meat. It appears to have di�appointed the expActations 
tbat wem raised in reference to it ; and also as a disinfectant 
and antiseptic its value has been overrated. 

5. Egyptian powder was declared to be only a little less 
disgusting than the bad odor it was intended to disinfect . 
The remedy was worse than the disease. It appears to be 
essentially clay, mixed with a few per cent of the carbol i c  
acid contained i n  refuse tarry liquids, and was said t o  have 
a decid edly di8agreeable smell. 

6.  Dry earth and peat. Dr. Endemann gave us the result 
of his experience, that for the disinfecting of night soil, there 
was nothing so valuable as dry earth and peat. Other disin
fectants poisoned the rich soil and de�troyed vegetation, but 
the simple earth prevented the growth of germs, and thus 
stopped the spread of disease and added to the growth of 
plants. We cannot dispense with disinfectants and antisep
tics on all occasions, but there are many instances where dry 
earth could be more effective, while it is cheaper and more 
easily handled. 

Professor Joy confirmed the observations of Dr. E1l41 emann, 
and stated that he had tried the earth closet system for two 
years, and was convinced that it was destined to supersede 
all other methods of getting rid of the fecal matters, both in 
the city and in the country. He beJieved that it was better 
to stop the cause of disease at the outset, rather than to scat
ter it broadcast through our water closets and open privies, 
and then to try to prevent its further spread by the use of 
costly chemicals. The open country privy and the city water 
closet were declared to be the very hot bed for th e germina
tion of the worst form s of disease ; and the sooner both are 
abolished the better for the welfare of the community. The 
asbes of hard coal, which the scavengers carry in enormous 
quantities from every house in the city, can be used as a sub· 
stitute for dry earth. It is only necessary to run this thI'ough 
a tolerably fine seive, and to use it in the commode, and after 
use, to pass it into the garbage barrel, to be carried away in 
the carts. 

All that any family requires is a hopper shaped reservoir 
for holding the sifted ashes, a galvauized iron hod, and a pull 
up similar to that which is provided in water closets. It is 
easy enough to try the experiment, as commodes of different 
patterns are now kept on sale. Such a use of fine coal cin
ders would be very valuable ; and the material thus obtained 
from private houses would be highly prized by farmers. If 
the Board of Health would go to work energetically in this 
matter, they could do good work in introducing a much need
ed reform. We cannot expect to go on forever contaminating 
the rivers and bays with the contents of our sewers. A stop 
must be put to it some time, and the sooner the better. Who 
will put the earth closet system into such a practical shape 
as to drive water closets out of our city houses and banish 
the unsightly temples from country houses ? VVe trust that 
the time is not far distant when this res ult will be accom 
plished. 

_ '_8 _ 
THE MYSTERIES OF FLIGHT. 

Perhaps in the whole range of animated nature there is no 
greater mechanical mystery than the flight of birds. We 
publish in this issue a well authenticated account of a 
most remarkable flight of some carrier pigeons, one flying at 
a rate of 196 miles per hour through a distance of 1,004 miles ' 
and another, 202 miles an hour for a distance of 1 ,596 miles. 
The article referred to gives accounts of other remarkable 
flights which, as we do not deem them well attested, we shall 
not further refer to at this time. 

The power necessary to propel a pigeon 200 miles per 
hour proves, upon computation, to be something astonishing. 
The shape of one of these birds is almost perfectly adapted 
to reduce cross· section resistance to a minimum ; but we 
ttink we shall be considered as entirely within bounds when 
we assume that such resistance would be as great as that 
exerted upon one half a square inch of flat surface. The 
pressure upon this surface m oving through air of ordinary 
density at the rate of one mile per hour is, according to 
Smeaton, 0'000017 of one pound. Though the air, at the 
hight at which pigeons fly, has less than the ordinary density 
close to the earth's sUl'face, its rarity tells as much against 
the action of wings as it lessens resistance to advance, and 
may,therefore, be neglected in the computation. At a velocity 
of 200 miles per hour the resistance of air upon one half a 
square inch of flat s urface  would be 40,000 times that at a 
speed of one mile per hour, or 0'68 of a pound. The bird to 
fly three and a third miles per minute would, therefore, be 
be obliged to overcome 11 ,968 foot pounds per minute, or to 
exert a force of over one third of a horse power. 

It is impossible to believe this can have been the case with 
the pigeons in question. We are rather inclined to believe 
that they availed themselves of the aid afforded by air cur
rents flowing in the direction of thdr flight. Though the 
wind might appear blowing against them when released . it is 
well known that at different altitudes currents of air may be 
rapidly flowing in opposite directions, and thus we have 
good ground for our supposition. 

We last week commenced the publication of an article, 
which is concluded in our present number, entitled " Notes 
on Flyi . .  g and Flyiug Machines," which contains much inter 
esting i nformation. Mention is made therein of many kinds 
of bird and insects ; but we believe that the flight of sea 

© 1871 SCIENTIFIC AMERICAN, INC.



gulls affords a more useful study than can be obtained from 
the movements of any other bird of equal strength of wing, 
on account of the fearlesness with which they approach the 
observer. We think no one can watch the evolutions of 
these bird s with(lllt conceding that we are far from having 
solved the mystery of flight. Taking into aceount their 
weight, it is  impossible to eonceive their power, to float in 
air and to sail against a strong current of wind, as due to 
the slow and easy movements of their wings. We have 
watched these birds daily for months together, and we are 
wholly at a loss to account for their ability to sustain them
Ilelves with so small an effort as they appear to exert. The 
most rapid movement of their wings appears to be made 
when they poise themselves in air without advance or reo 
treat. When sailing either with or against the wind, they 
seem to need but little power to prop�l them. This pecu
liarity may be noticed in all the birus which can sail slowly 
through the air, like the eagle, hawk, etc. The swallow, 
which skims like an arrow, moves its wings, which are 
large in proportion to its size, with great rapidity. The 
stroke of the pigeon is also swift and strong.  The wings of 
the wild goose scarcely move more than one hundred and 
twenty times per minute, yet they are small in proportion to 
the weight of the bird, which is often from ten to thirteen 
pounds. 

Standing with a glass on some high peak, one may see, in 
certain localities and seasons, flock after flock of wild geese 
traversing the sky from horizon to horizon with steady and 
uniform stroke, and probably passing thirty or forty miles 
from the time they are first discovered till they disappear in 
the distance. Now let the curious reader calculate the power 
necessary to sustain a body weighing ten pounds, by one 
hundred and twenty successive and uniform impulses per 
minute, without taking into account cross section resistance 
to advance, and he will begin to appreciate the mystery of 
flight. 

It is because this mystery exists that the problem of hu
man flight through the aid of machinery is still unsolved . 
As soon as we know the mechanical principles of flight, we 
shall have some ground for judging its possibility or impos
sibilitV to " birds w:thout feathers." 

. 1 . 1 . 

SCIENCE RECORD FOR 1872. 

We have in press, to be issued January 1st, a new and 
valuable book of 350 pages octavo, entitled as above, whkh, 
we think, will be read everywhere with interest. It will be 
a eompendium of scientific progress of the present year, and 
is to be profusely illustrated with steel plate and wood en
gravings. 

The following is a partial outline of the general contents 
of the Science Record: 

Notices and descriptions of the leading discoveries and im
provements invented or introduced during the present year, 
pertaining to Engineering, Mechanics, Chemi stry, Philosophy, 
Natural History, Agriculture, Architecture, Domestic Econo
my, and the various Arts and Sciences, with many engravings. 

Biographical Iilotices of prominent men of science, with 
portraits. 

Descriptions of the most important public works, began 
or eompleted during the year, with illustrations. 

Notes of the progress and extension of railways, telegraphs, 
and other means of communication. 

Descriptions of the new applications of steam, electricity, 
and other motive powers, with engravings. 

Almanac for the year, and a chronological table of notable 

ititufifit 
price. Published by Munn & Co., 37 Park Row, N. Y. Of· 
fice of the SCIENTIFIC AMERICAN. 

One copy of the SCIENTIFIC AMERICAN for one year and a 
copy of the Science Record, $4. 

- - ... -
TO CITY SUBSCRIBERS. 

'fhe SCU�NTIFIC AMERICAN will hereafter be served to our 
city subscribers, either at their residences or places of busi
ness, at $3'50 a year, through the post office by mail carriers. 
The newsdealers throughout this city, Brooklyn, Jersey City, 
and Hoboken keep the SCIENTIFIC AMERICAN 011 sale, and 
supply subscribers regularly. Many prefer to receive their 
papers of dealers in their neighborhood. We reeommend 
persons to patronize the local dealers if they wish the SCIEN

TIFIC AMERICAN or any other paper or magazine. 
_ . _. -

TIlIEL Y SUGGESTIONS. 

Agents who receive their weekly supply of the SCIEN
TIFIC AMERICAN through news companies are urged to can
vass their localities. By a little effort among intelligent 
mechanics and manufacturers, they ca\l add largely to their 
lists. We will send specimen numbers, when desired, for 
that purpose. 

What more valuable present can be made to young me 
chanics than a year's subscription to the SCIENTIFIC AMERI

CAN ? Employers will be doing their employes a great ser
vice by acting on this hint, and we feel sure that at the end 
of the year they will consider the investment a good one. 

Subscribers who wish to have their volumes bound can 
send them to this office. The charge for binding is $1 .50 per 
volume. The amount should be remitted with the numbers, 
and the volumes will be sent as soon as they are bound. 

[DECEMBER 23. I 8 7  I .  

APPLICATIONS FOR EXTENSION OF PATENTS. 
FLOATING ANCHOR AND LIFE PRESERVER . -Joseph Hnmphries, Wa8h ing� 

ton, D .  C . , has petitioned for an extension ot the above patent. Day o f  

hearing, February 28,  1872. 
RAISING D OUGH . -James Perry, Brooklyn, N. Y . ,  and Joseph C. Fuller 

Orange, N. J . ,  executor of Elisha ].'itzgerald, deceased,  have petitioned for 

an extension af the above p atent. D ay of hearing, February 21, 1872. 

Examples .. or the L a dies. 
Mrs. Governor Branch, Enfield. N. C. , has uscd a Wh eeler & Wilson 

l\Iachine si Ll ee 1857 without the Slightest repair, and it is now as good as wl.cn 
new ; during the war it stitched country homespun for over 100 negroes. 

" Burnett' s Cologne 'Vater is preferred to thc German by the fash· 
ion. "-Home Jo urnal. 

For s ale at retail as well as wholesale by JOHN F. HENRY, 8 College 
Place,  New York . 

!'he ("'",rl1e for insertion under thill h,ead i8 One Dollar a Line. If the 1Mt'ce, 
ezceed Fbur Li'ues. One Doilar and a Half :oer Line will be charged. 

'fhe paper that meets the eye of manufacturers throughout 
the U nited States-Boston Bnlletin. $4 00 a vear. Advertisements 17c. a Une. 

Chard & Howe's machinery oils, the best-try them-134 
M aiden Lane, New York. 

Rubber Valves-Finest quality, cut at ouce for delivery ; 01' 
moulded to order. Address, Gntta Percha & Rubber Mf'g C o . , 9 & 11 Park 
Place, New York . 

Smith's Patent Time Keeper and Compass, will be sent any
where, by directing 75c. to D. L. Smith,Waterbury, Conn . Agents wanted. 

Engineering and Scientific Books. Catalogues mailed free. 
E .  & F. H .  Spon,  446 Broome St. , New York, and Charing Cross, London. 

Patents wanted (send for circular). Also, reliable, energetic , 
State Agents. Call, or address, Inventor s Vo- operative Manufacturing

Co. , 21 Park Row, N.Y. Erastus S.  B ennett, G en'l.  Supt. 

Self-acting Patent Horse Holder (For Sale, State Rights .  o r  
make on royalty) ; very Simple. C a n  b e  attach e d  to all kinds of vehicles,  

Sleighs, &c. Send for circular . Abm. Quinn, 280 Marc.y Avenue, Brook· 
lyn, L. I.  

Francis Schleicher,Consulting,Analytical and Man'fg Chemist . 
Laboratory,Newark St. ,bet. J ackson and H arrison. Box 172. Hoboken,N . . T. 

Every Employer should presen� his workmen and app�en- Wanted, a Second Hand Boring Mill-6 ft. to 7 ft. Table
tices with a subscription to the SCIENTIFIC A:!<IERICAN for the Bement or SeUers make preferred. Ad dress P. O. Box 2459, Phila. , Pa. 

For Hydraulic Jacks and Presses, New or Second Hand, send 
for clrcnlar to E. Lyon, 470 Grand Street, New York . 

coming year . 
Every Mechanic and Artisan whose employer does not 

take the SCIENTIFIC AMERICAN should solicit him to sub
scribe for 1872. 

Now is the Time for old subscribers, whose subscriptions 
expire with the year, to renew. 

Williamson's Road Steamer and Steam Plow, with Thomson'R 
Tire s .  Address D .  D .  Williamson, 32  Broadway, N .  Y. , or B o x  1809. 

Boynton's Lightning Saws. The genuine $500 challenge. 
WUI cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E .  M. Boynton, 80 Beekman Street. New York, Sole Proprietor . 

For Hand Fire Engines,address Rumsey &Co.,Seneca Falls,N.Y . 
Now is the Time for new subscribers to se lld $3 and cern-

mence with the new year. Over 800 different style Pumps for Tanners, Paper MakerA , 
Fire Purposes, etc. Send for Catalogue. Rumsey & C o . , Seneca, FallR, N . Y .  

Now is the Time for forming clubs for the new year. 

It will pay any one to invest $3 for himself, his sons, or 
his workmen, for one year's subscription to the SCIENTIFIC 
AMERICAN. 

It is easy for any one to get ten subscribers at $2'50 each , 
and for his trouble obtain the splendid large steel plate en
graving, worth $10. 

It is easy for any old subscriber to get a new one to join 
in taking the paper. 'l'hose who do will receive a bound vol
ume of the " Science Record" for 1872. See description of 
this work on page 353, SCIENTIFIC AMERICAN, issue of 
December 2d. 

It is no more trouble to remit $6 for two subscribers than 

Scale in Steam Boilers-To remove or prevent scale, use AI. 
len's Patent Ant! Lamina. In use over Five Years. J. J. Allen, 4 Soutb 

D elaware Avenue, Philadelphia, Pa. 

Presents-A Doty Wa�hing Machine and Universal Clothes 
Wringer-warranted satisfactory. R. C. Browning, 32 C ortlandt St., N. Y. 

Improved Mode of Graiuing Wood, pat. July 5 ,  '70, by J .  J .  Cal
low, of Cleveland, 0 . ,  enabling inexperienced grainers C" without th e long 

required study and practice of heretofore") t o  produce the most be autiful 

and Natural Graining with speed and facUity. Send dtamp for circular. 

3 Hydrau ! ic Presses for sale on reasonable terms. Apply to 
Whitneyville Armory, Conn. 

Metallic Molding Letters, for Pattern Makers to put on pa t 
t erns of Castings, all sizes, etc. H. 'V. Knight , Seneca Falls, N. Y. 

Portable Farm Eugines, new and beautiful design, mounted 
on Springs. Compact, light , and efficient. Send for descriptive circular 

Mansfield Machine W orks, Mansfield, Ohio . 
scientific events and phenomena. 

Reports of Patent Office proceedings. Classification of in- $3 for one. 
If any mechanic whom you �sk to subscribe says he can· Taft's Portable Hot Air Vapor and Shower Bathing Apparatus 

Stencil Tools & Steel Letters. J.C.Hilton,66W.Lake st.Chicago, 

yentions at the Patent Office, with the names of all exam· 
iners, officials and employees. 

Portrait and biographical sketch of the Hon. M. D. Leg. 
gett, Commissioner of Patents. 

Description of that great engineering work, the Mount 
Cenis Tunnel throuj!'h the Alps, with engravings of the tun
neling machinery, portraits of the chief engineers of the 
work, and other illustrations. 

Description of the great Government works at Hell Gat�, 
New York, with many illustrations, showing the wonderful 
galleries now being cut in the rocks under the bed of the 
Eallt River, preparatory to removal of these obstructions by 
explosion, the drilling machinery, the electric apparatus, and 
other interesting objects. 

Description of the great Suspension Bridge between New 
York and Brooklyn, now in process of erection, with inter
esting engravings. 

. Steel plate engravings of the celebrated Gatling Gun or 
Mitrailleur, showing its construction and use in various 
forms, upon wheels, horseback, camels, boats, etc. 

Illustrations of recent improvements in cannon, fire 
arms, etc. 

Recent applications of science to the construction of steam 
and sailing vessels, with illustrations. 

Reports of the important law trials, and decisions pertain
ing to inventions and scientific matters. 

Proceedings of scientific bodies, with notes of interesting 
papers. 

Illustrations of late improvements in all the leading be
partments.nf mechanics and science. 

Useful tab1. s and practical recipes pertaining to the prin
cipal branches of industry. 

TJ,le whole forming a convenient and popular ScIENCE RE
CORD of the present year, of permanent value and importance 
necessary for reference and interesting to everybody. It 
should have a place in every library. 

not afford it, tell him he cannot afford not to. Address Portable Bath C o  . .  Sag Barbor, N. Y. Send for Circular. 

If any one wishes specimens of the paper to examine be- Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio 

fore subscribing, tell him to write to the publishers and they Builder's Scaffold-Patent for Sale-For further particulars, 
address Redick & Kunkle. Butler. O.  will cheerfully mail them. 

If any one wishes an illuminated Calendar for 1872, to 
hang in his office or shop, he can have it sent free on sending 
a request to this office. 

If handsome illustrated posters and prospectuses are 
wanted to assist in obtaining subscribers, send to the pub. 
lishers of this paper. 

It is the intention of the publishers of the SCIENTIFIC 
AMERI(!AN to make the paper next year better and handsomer 
than any previous year during the last quarter century it has 
been published. 

It is the intention of the publishers to illustrate, by su
perb engravings, all l' ew and practical inventions and diseov 
eries that may be developed during the year. 

For Prospectus and terms t.o Clubs see last page. 

P A T E N T S .  
American and Buropean. 

MUNN & co. continue to give opinions in regard to the Novelty ot In· 

ventions , free of charge ; make special ExaminatIOns at the Patent Office, 

prepare Speciftca.tions, Drawings, C aveats, and Assignments ; and prosecute 

applications for Letters Patent at Washington, and in all European conn· 

. tries. They give special attention to the prosecntlon of Rejected Claims, 

Appeals, ExtenSions, and Interferences. 

W' Pamphlet of the New Patent Law for 1870 furnished free. Address 

For Steam Fire Engines, address R. J. Gould. Newark, N. J. 
Turkey Boxwood pieces for Sale, suitable for engravers and 

laney turners' use. Address Stephens & Co. , Hiverton, Conn. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & BliSS, 118 to 122 Plymouth St. , Bro oklyn . Send for Catalogue, 

The best lubricating oil in the world is 'Winter pressed Sperm. 
Sold in bottles, cans, and barrels, by Wm . F. Nye, N e w  Bedford,  Ma�s.  

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
a n d  conveying m aterial by iron cable. W.D.Andrews & Bro,414 Water st. ,N.  y ,  

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Blls8. 4 to 8 W ater st .• opp OSite Fulton Ferry . Brooklyn, N. Y • 

Over 1 ,000 Tanners, Paper-makers, Contractors, &c., use the 
Pumps o j  Heald. Sisco & Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertisemen�. Ad-
dress Umon Iron Mills. Pittsburgh. Pa. , for llthograph. etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin · 
ery, for sale or Tent . See 3dvertisement. Andrew'S Patent, inSide page. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one o f  them. Sell!ng in all parts of the country. Canada 
Europe, etc. C atalogue free. N. H. B aldwin. Laconia, N. H. 

Safety Store Elevators. Provision against Rope, Bolt, and 
Engine breaking. One third the cost of others claiming to b e  safe. An· 

drews Bro. , 414 W ater Street, New rork. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct .  

Verticnl Engines-Simple, Durable, Compact .  Excel in econ
omy of fuel and repair. All sizes made by tbe Greenleaf Machine Work s 

Indianapolls . Ind . Send for cnts and price llst. 

Millstone Dressing Diamond Machine-Simple, effective, du 
rable. For description of the above see Scientific American, Nov. 27th 

1869. Also.  Glazier's Diamonds. John Dickinson. 64 Nassau st. , N. Y. 

350 pages octavo. Handsomely bound. Price *1.50. EX- I 
tra. binding, half calf, $2. Se;nt post free on receipt of the 

m:UNN &; CO • •  

3 '7  Park Bow, N .  Y. 

To Ascertain where there will be a demand for new Machin
ery, mechaniCS, or manufacturers' supplies, see Manufacturing News ot 
United States in Boston Commercial Bulletin. Terms $4.00 a year 
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SPEOIAL NO TI!..- 1'h!8 column .. de.tgned lor the general Interes! and tn· 

8't1'uction of our reader8, Mt for gratuitou8 repUc8 to que8Uona 01 a purely 

bUBines8 or personal nature. We will publi8h. Buck tnquines, however 

when paid for as advert�ljement8 at 1 '00 a line, under the head of • •  Bu8ine8� 

and Per�wnaZ " 

ALL reference to back number. must be by volume and 1Jage. 

T. B., of Pa.- We have not the address of manufacturers or 
,lealer. in white brass. 

CARBON PLATES FOR BATTERy.-Gas carbon is rather a hard 
material to work. There are various ways of making plates for batteries 
of it. For an amateur, it has been recommended to cut it with a tenon 
saw. It will cost Borne elbow grease, but perseverance will give you suc
cess. 

EXPANSION OF BELT.-I think, in the dispute between A 
and B, A is decidedly wrong in his opinion about belts being tighter in 
wet weather than In dry ; and I can convince him that it is not so . .  At the 
late South Carolina State Fair, the belts that drove the cotton gins were 
run from two engines on the outside of the building, and I noticed that 
the belts were slacker on one day when it was raining, than they were on 
the other days that were clear. This. I think, is proof enough.-E. O. 
McC. ,  or s. C. 

CANKER IN MOUTH.-I notice that, in reply to F. S.  C., a cor
respondent recommends the use of muriated tincture of iron as a mouth 
wash, for the above affection. If F. S. C. uses that remedy in that manner 
for a few months, he will ruin his teeth, and will injure them if he uses It 
for any time. He will find .. solution of chlorate of potash-two drams to 
two ounces of water-a much more efH.clent remedy and perfectly l1arm� 
less. -C. S. s. 

TWIN BOILERS.-To H. P. S. : The trouble with your boilers 
Is In the connections on top. From what you say you have no steam dome 
on either bOiler, which Is undoubtedly the cause of all your trouble. Put 
on a dome offtfteen or el :{hteen inches diameter, running to the center of 
each boiler ; connect It by not less than a fonr Inch pipe to each boiler. 
Then take yonr steam from the center of the dome, where you wlll con· 
neot your safety valve, and your trouble is over, if the mud drum Is 
clear .-W. J. W. 

GRAPE JUICE.-In answer to query 4, No. 23, I would say 
that if the grape juice be from cultivated varieties of grape, the way to 
make good wine out of It Is to let It ferment without any admixture of any 
kind, and to draw it oft" clear in the sprIng, when it will be a pure and 
wholesome wine, ready for nse or the market. If the jnlce be from wild 
grapes, and, as is usual in that case, very astringent and deficient in sugar, 
let M. T. M. add to it equal parts of water, and to each gallon of the mlx
tnre two or three pounds of white sugar. Both formulas make good wine, 
bnt the former pleases better the Enropean and the latter the American 
taste.-D. L. 

CURIOUS FREAK OF TWIN BOILERs.-Let me say that the 
trouble can all be got rid of by making the steam pipe, connecting the 
two boilers on top, 8% or 4 inches Inside diameter, and connecting the two 
at the water Une with a 4 Inch pipe. This allows the water to maintain 
Its level regardless of unequal firing. The trouble is cansed by the small 
connecting pipe ; as two pounds pressure will raise water four feet high ; 
by firing heavily under one boiler yon Clln fill the <>ther full to the safety 
valve. There is no trouble of tuis kind wllera large connections are used, 
even with fonr boilers connected together.-B . •  of O. 

SUCTION PUMP.-ln, answer to M. W. Q., of Mo. : He is  very 
much mistaken when he says " ten feet horizontal Is eqnal to one foot per
pendicular. " I can show him a pnmp on the Chicago and Alton Railroad, 
at Shipman (now working and has been for seven years) that draws water 
'7SO feet horizontally and 16 feet perpendicularly, and works well.-J. M. 
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121 ,701 .-SAsH SUPPORTER.- W .  H. Brown, Bangor, Me. 
121,70�.-Toy ENGINE.-A. Buckman, Brooklyn, N. Y. 
121,703.-DoOR PLATE.-VY. A. Caron, Springfield, Mass, 
121 ,704.-HALTER.-J. Carp 2nter, Wilmington . O. 
121 ,705.-MowER.-D. H.  Cham berlain, W est Roxbury,Mass. 
121 ,706.-Box FOR WHEEL.-W. A. Clark, Westfield, Conn. 

··12 J ,707.-AuGER.-W. A. Clark, Woodbridge, Conn. 
121,708.-FLouR BOLT.-J. C. CQokson, Lancaster, Pa. 
121 ,709.-GUARD.-W. Darrah, J .  Cutshall, Coshocton, O. 
121,710.-SAFE.-J. Farrel , New York city. 
121 ,7 1 1 .-BoLT.-J. Farrel ,  J. Weimar, N ew York city. 
1 2 1 ,712.-CANAL BOAT .-H . Fowler, Washington, D. C. 
121,713.-CANAL BOAT.-H. Fowler, Washington, D. C. 
121,714.-CANAL BOAT.-H. Fowler, Washington, D. C. 
121,715.-BACKGROUND.-A. R. Gould, Carrollton, O. 
12 1 ,716 .-HYDRANT.-P. H. Griffin, Albany, N. Y. 
121,717.-FIRE ALARM.-E. A. Hill, Chicago, 111. 
121 ,718.-BoTTLE WRAPPER.-W.A.Hinman, New York city. 
121 ,719 .-MIXING GASES.-T. C. Hopper, Philadelphia, Pa. 
121,720.-PRESSING CLOTH.-P. Howe, Boston , Mass. 
121 ,72 L-LIFTING JACK.-I. D. Johnson, Kennett Square,Pa. 
121,722.-DRYER.-G. A. Keene . Lynn, Mass .  
121 ,723.-MATTRESS.-J. Maas , Westfield , Mass. 
121,724.-LoCKING NUTS.-J. Maitland, Newburg, O. 
121 ,725.-LINK.-J. H. Mcintire, Crestline, O. 
121,726.-FASTENING.-W. H. McPherson, Nashville,  Tenn. 
121 ,727.-PRESSING SKINS. N.D.Morey,Saratoga Springs,N.Y. 
121 ,728 .-BED BOTTOM.-E. P. Read, Chicago, III . 
121,729.-BED BOTTOM.-E. P. Read, Chicago, Ill. 
121 ,7130.-�TRIKING MECHANISM.-C. W .. Roberts,Chicago,Ill. 
121 ,731 .-CATTLE PUMP.-G. B. Roe, Ogle Co. ,  Ill. 
121,732.-RAIL.-R. S. Sanborn, Rockford, Ill. 
121 ,733.-GRATE.-W. Sanford, Brooklyn, N. Y. 
121 ,734.-BEDSTEAD.-S. Springer, Chicago, Ill. 
121 ,735.-HINGE JOINT.-N . Thompson, Brooklyn, N. Y. 
121 ,736.-MoLD.-N. Thompson, BrooklYn, N. Y. 
121 ,737.-DITCHER.-J. Val entine, Buffi b, N. Y. 
121,738.-VESSEL.-E. Whitehead, Cinci nnati, O. 
121 .739 .-THRAsHER.-R. S. Williams, Norristown, Pa. 
121 ,740.-HoBSE POWER.-A. Wissler, Brunersville, J. Gam-

ber. Petersburg, Pa. 
121,741.-STOVE.-H. Zahn, Philadelphia, Pa. 
121 ,742.-BIRD CAGE PERCH.-E. Aldom, New York city. 
121,743.-BoLT THREADER.-F .S .Allen,C.F.Ritchel, N.X.city. 
121,744.-0ILER.-J. F. Allen, Mott Haven, N. Y. 
121,745.-MoTIVE POWER.-H. S. Barnes, Augusta, Wis. 

11 tirotifit 
121,746.-DRYING SAND, ETC.-A. H. Bauman, Mapleton, Pa' 
121 ,747.-KNIFE CLEANER.-W. S. Beebe, J. T.  Baynes, A' 

A. King, West Troy, N. Y .  
121,748.-STEAM HEATER.-J.  H. Blessing, Albany, N. Y .  
121,749.-CANAL BOAT.-T. J .  Burke , Virginia, lIl. 
121,750.-FLY BRUSH.-H. C.  Chandler, Peru, Ind. 
121 ,751 .-REFRIGERATOR.-A. J .  Chase, Boston, Mass. 
121 ,752.-FENCE.-J. W.  Cherry, Carthage, Ill. 
121 ,753.-WAsHER.-J. F. Chesebro, Trenton, N .  J. 
12 1 ,754.-DRAFT COCK.-W. P. Clark, Medford, Mass. 
121,755.-CHURN -J. Cochran, Jr., Auburn, Mo. 
121 ,756.-BALE TIE.-M. N. Coe, Madison , La. 
121 ,757.-SHoE FASTENING.-F. Coeller, New Haven, Conn. 
12 l ,758.-BASKET.-E. B. Cole, Huntington, Mass. 
121,759.-PIST0N.-C. B. Cottrell , Westerly, R. I. 
121,760.-REsT.-M. Craven, Dedham, Mass. 
121,761.-WHIP COVER.-V. W. Crowson, Westfield, Mass. 
121 ,762.-FuRNACE.-H. Davies, Newport, Ky. 
121 ,763.-ToNGS.-S. T .  Dickinson, Jr., Belvidere, N. J .  
121 ,764.-SCREEN.-E. Duffee, Haverhill ,  Mass. 
12 1 ,765.-STAMP CANCELER.-D. E. Eaton, Boston, Mass. 
121 ,766.-TooL HOLDER.-E.F.Edgecomb,Mechanic's Falls,Me. 
121,767.-BAGATELLE, ETC.-W. Evers, San Francisco, Cal. 
121 ,768.-KEY BOARD.-C. Fogelberg, Boston, Mass. 
121 ,769.-LATCH, ETC.-V. Frazee, San Francisco, Cal . 
121 ,770.-BoILER.-B. French, Rochester, N. Y. 
121,771 .-HYDRANT.-J. Fricker, Cincinnati, Ohio. 
121 ,772.-BRAKE.-J. A. Gerhart, Easton, Pa. 
121 ,773.-STONE SAw.-H. S. Gillette, New Preston, Conn. 
121,774.-LIFTING JACK .-A. E. Goddard, Essex, Conn. 
121 ,775.-CoRDER.-H. C.  Goodrich, Chicago, Ill. 
121 ,776.-RoPE WAY.-A. S. Hallidie ,  San Francisco, Cal. 
121 ,777.-HAY LOADER.-H. W. Hamilton. Brandon, Vt. 
121 ,778.-KEYBOARD INSTRUMENT.E.Hamlin,Winchester, Ms. 
1 2 L ,779.-LuBRICATOR.-J. Harp!!r, New Haven, Conn. 
121,780.-PuLP ENG INE.-J. Hatch. South Windham, Conn. 
121 ,78 1 .-BELT FASTENER.-J. W. Hicks, Laurel, Md. 
121 ,782.-TIME LocK.-S. W. Hollen, Cincinnati, Ohio. 
121,783.-MINER·S SQUIB.-J. Holmes, St. Clair, Pa. 
121,784.-HARVESTEB.-H. L. Hopkins, Eaton, N. Y. 
121 ,785 .-SAsH HOLDER.-T. R.& W.L.Hubbard, Brooklyn,N.Y. 
121,786.-LID SUPPORT.-G. H. Johnson, F. BoHner, Bridge-

port, Conn. 
121 ,787.-SoAP.--W. Johnson, New York city. 
121 ,788.-MATCH Box.-A. D. Judd, New Haven, Conn. 
121 ,789.-PITlIIAN.-A. Ketchum, Estherville, Iowa. 
12 L ,790.-CnIME, ETC.-C. Lehnert, Boston, Mass. 
121,791 .-CORNUCOPIA.·-W. Lohse, New York city. 
121 ,792.-SHIPPER SADDLE.-L. D. Lothrop, Dover, N. H. 
12 l ,793.-PuMP.-T. J. Lovegrovtil, Philadelphia, Pa. 
121 ,794.-CUJ.TIVATOR.-J. Mallon, H. Von Phul, Jr., Holly 

Wood, La. 
121,795.-FRUIT DRYER.-C. H. Martin, Chapinville ,  N. Y. 
12L ,796.-FIRE ESCAPE.-G. D. MeCullen, New Orleans, La. 
L21 ,797.-FENcE.-R. B. MeeKer, Sandford's Corners , N. Y. 
121 ,798.-SEPARATING METALS.-A. Monnier, Phila. ,  Pa. 
121 ,799.-TREATING SULPHATES.-A. Munnier, Phila., Pa. 
121 ,800.-CALENDER.-S. Moore, Sudbury, Mass. 
12 i ,801.-PAINTER'S TRESTLE .-D. Moritz, New York city. 
121 ,802.-TEETH PLATE.-G. Morrison, Palmyra, Wis. 
121 ,803 .-DlE.-F . B .  Morse, Plantsville, Conn. 
121,804.-BEARING.-E. D. Murfey, New York city. 
121,805.-PACKING, ETC.-E. D Murfey, New York city. 
121 ,806.-PACKING, ETC.-E. D. Murfey, New York city. 
121 ,807.-DIE.-E. Norton, Chicago, Ill. 
121 ,808.-CARTRIDGE.-A. Payne, Bridgeport, Conn. 
121 ,809.-SEEDER.--T. L. & G. Pierce, New Providence, Iowa. 
121 ,8 10.-READING DESK.-G. F. Perkins, San Francisco, Cal. 
12 1 ,811 .-BRUSH.-G. & F. Pirrung, Chicago, Ill. 
121 ,812.-WAsH BoILER.-J . W. Plouff, Gloucester, Mass. 
121,813.-0IL CAN.-F. W. Read, Marquette, Mich. 
121 ,814.-WAsHER.-O. J . Rider, J. C. Bryant,Wellington,Mo. 
121 ,815.-COT'1'0N PLANTER.-H. A. Ridley, Jacksonport,Ark . 
121 ,816.-CLAMP.-P. Scholl, Cashtown, Pa. 
12 1 ,817.-SuLKY.-T. S. Seabury, St. James, N. Y. 
121,818.-SADDLE.-F. M. Simps()l\, Pittsville, Mo. 
121 ,819.-GRINDING MILI,.-J. B. Smith, Bowensburg, Ill. 
121 ,820.-STONE PULLER.-G. Sprinkel,North Leverett, Mass. 
121 ,821 .-CoRE RETAINER.-C.J. Stevenson ,Hazel Green,Wis. 
121 ,822.-ELEVATOR.-H. S. Stewart, Yreka, Cal. 
121,823.-CAR COUPLIKG.-J. B. Tracy, Lincoln, Del. 
121,824.-RAIL W AY SWITCH.-E. A. Trapp, San Francisco,Cal . 
121,825.-BRICK MACHINE.-J. Treadway, Haverstraw, N. Y. 
12 1 ,826.-FIRE ESCAPE.-J . •  T. Treanor, New York city. 
... 21,827.-AlIIALGAMATOR.-J. Tunbridge, Newark, N. J. 
121,828.-TABLE, ETC.-S. W. Wardwell, Jr., St. Louis, Mo. 
121,829.-HAT SWEAT.-W. M. Waterbury, N ew York city. 
121 ,830.-SHUTTLE.C.H.Waters,Groton, W .Orr,Jr.,Clinton,Ms. 
121,831 .-WIRE NET MACHINE.-F .C .C.Weber,Brooklyn,N.Y. 
1 2 L ,832.-GLOVE.-W. W. Whitaker, Gloversville, N. Y. 
12 l ,833.-GLovE.-W. W. Whitaker, Gloversvil le ,  N. Y. 
121 ,834.-BuNG AT1.'ACHMENT. A.Wieners,Will'msburgh,N.Y. 
121 ,835.-SWIVEL Loop.-O . F. Winchester, New Haven, Ct. 
121,836.-RAILWAY CROSSING.-J. Wood, Red Bank, N. J. 
121 ,837.-BEE HIVE.-E. S. Armstrong, Jerseyville, III. 
121 ,838.-SHUTTLE Box.-J. Ashworth, North Andover, Mass. 
121,839.-BAKING OVEN.-A.A.& J.A.Aull ,Bellefontaine,Ohio. 
12 l ,840.-BEE HIVE.-H. A. Bathurst, Clearfield, Pa. 
121 ,841 .-FASTENING WHEELS.-B. Berndt, F. Barsch, Will-

Iamsport, Pa 
12 1 ,842.-LoOM HARNESS.-J. Booth, Pottst.own, Pa. 
12l ,843.-PUMP.-H. E. Braunfeld, Phila. ,  Pa. 
121,844.-W ASHER.-R. M. Bruce, Camp Point, Ill. 
121 ,845.-0RNAlIIENT.-E. T. Bussell , Indianapolis, Ind. 
121 ,846.-DITCHER.-E. T.  Bussell, Indianapolis, Ind . 
121,847.-DRYER, ETc.-L. S. & C. F.Chichester,Brooklyn,N.Y. 
121 ,848.-BRIDGE.-T. C.  Clarke, A. Bonzano, Phila., Pa. 
121 ,8i9 .-CHAIN MACHINE.-A. J.  Clemmons, Aberdeen, Miss, 
121,850.-DIVIDER.-A. A. Cook, Milford, Mass. 
121 ,851.-CLAMP.-T. O. Cornish, Woonsocket, R. I. 
12 1 ,852.-SAsH HOLDER.-J. Court, Memphis, Tenn. 
121 ,853.-WINDMILL.-J. Cushman, Thomson, 111. 
121 ,854.-TRANSMITTING POWER, ETc.-T. Damon, Thomp-

i;onvl11e, Conn. 
121 ,855.-FENCE.-B. G.  Devoe, Fredericktown, Ohio. 
121 .856.-ScRoLL SAW.-W. H. Dobson, W. H. Doane,  Cin 

. clnnatl, Ohio. . 
121 ,857.-Hun.- W. T. Dole, Peabody, Mass. 
12 1 ,858.-DENTAL FORCES.-N. A. Durham, Duquoin, Ill. 
121 ,859.-HoRsE COLLAR.-G. and H. Duxon, Brooklyn, N. Y., 

H. Perry, Newark, N. J. 
121 ,860.-PUTTING UP NEEDLES.-D. Evans, Studley, Eng. 
121 ,861 .-BELT SHIFTER.-A. Fox, Edinburg, Ind. 
121 ,862.-BuRGLAR ALARM. W. F. Gardiner, Bethany, Can. 
121 ,863 -HARNESS PAD.-� . H.  Garrett, Greencastl e,  Ind. 
121 ,864.-STEAM ENGINE.-G.Gltrtner,C.Diebold,Lebanon,Pa. 
121 ,865.-BARREL FASTENING.-E.T.Gilmore,New York city. 
121 ,866.-RoCK DRILL.-Henry B. Gingrich, Bradford, Ohio. 
121,867.-GRAIN CARRIER.-O. M. Gould , Montreal, Can. 
121 ,868.-SuPPORTER.-H. Greentree, Baltimore, Md. 
121 ,869.-TIN CAN.-S. E. Gunn, Chicago, Ill. 
121 ,870.-SWNAL HOUSE.-T. S. dan, West Meriden, Conn. 

1 21 ,871 .-BRICK MACHINE.-D. Hes�, Des Moines, Iowa. 
121,872.-lRoN, ETc.-T. C. Hinde, Fownhope, Eng. 
121,873.-HANDLING BOXES.-C. Hoffman, New York city. 
121,8 i4 .-HoRsE POWER.-H. B. Hossler, New Berlin, Ohio. 
121 ,875.-RAILWAY FROG.-S. M. Hudson , St. Louis ,  Mo. 
121 ,876.-,-COOKING STOVE.-W. J. Keep, Troy, N. Y. 
121 ,877.-STOVE PIPE DAMPER.-VV. J. Keep, Troy, N. Y. 
121 ,878.-LATHE.-B. Lawrence .  Lowell , Mass. 
121 ,879.-WINDING GUIDE.-J . N.  Leonard, Rockyille ,  Conn . 
121 ,880.-HoRsE S1.'OCKING.-W. Lewis, Astoria, N. Y .  
121 ,881 .-HARVESTER.-J. P.  Manny, Rockford, Ill. 
121,882.-HoRsE PowER.-M. H. Marmaduke, B. F. Stewart, 

Santa 'Fe, Mo. 
121,883.-WASHER.-G. H. Miller, Belvidere, N. J. 
121 ,884.-LIGHTNING ROD.-S. H. Miner, Winona, Minn. 
121 ,885.-GLOSSING IRON, ETC.-C. W. Monroe, Chicago, Ill. 
121,886.-DESK, ETC.-L. H. Morrill, Falmouth, Me. 
121 ,887.-SKIVING MACHINE.-J. H. Mudgett, Lynn, Mass. 
121 ,888.-IcE MAcHINE.-A. Miihl,  Waco, Tex. 
121 ,889.-STEEL.-C. M. Nes, York, Pa. 
121,890.-BoOM BAND.-G. Nevenger, Phila., Pa. 
121,891.-STEAM ENGINE.-E. Nicholson . Cleveland, Ohia. 
121 ,892.-GATE.-A. D. Northway, Kenosha, Wis. 
121 ,893.-MovEMENT.-T. H. Percival, Harper's . Ferry, Va. 
121 ,894.-BRIDGE.-C. Pfeifer, St. Louis, Mo. 
121 ,895.-VISE.-R. Porter, Bristol, Conn. 
121 ,896.-SEWING MACHIN E.-G. Rehfuss, Phila., Pa. 
121,897.-STUFFING Box.-P. W. Richards, Boston, Mass. 
121 ,898.-NITRQ-GLYCERIN.-E. A. L .  Roberts ,  Titusvflle,Pa. 
121 ,89!!.-REFRIGERA'fOR.-J. Rohrer, Lancaster, Pa 
121,900.-ADDRESSING MACHINE.-J. K.  Rukenbrod,Salem,O . 
121 ,901 .--SIGNAL.-D. L. Schonberg, New York city. 
121,902.- PRESERVING Hops. J.Seeger,J.Boyd,BaItimore,Md. 
121 ,903.-SEPARATING FATs.-T. Sim, Baltimore, Md. 
121,904.-MEDICAL COMPOUND.-C. A. Simmons, Waldo, Fla. 
121 .905.-VALvE .-C . B. Smith, Newark, N. J. 
121 ,906.-POTATO DIGGER.-M. Stewart, Southfield,  Mich. 
12 1 ,907.-SHUTTLE Box.-J. M. Stone, North Andover, Mass. 
121 ,908.-IRONING MACHINE.-G. F. Taylor, New York city. 
12 1 .909.-AMMONIA ENGINE.-C. Tellier, Paris, France. 
121 ,910.-HOIST.-T. Terrell, Yonkers, N. Y. 
121,911 .-FIREPLAcE.-R. P. Thomas, Sciotoville, Ohio: 
121,912.-WEATHER STRIP .-J .  Thompson, A ledo, III.  
121,913.-DIS [NFECTANT.-H. A. Tilden, New Lebanon , N.Y. 
121 ,914.-WATER GAGE,ETC.-T. W. Todd, Schenectady, N.Y. 
121,915.-DRYER.-J. 'rurner, Chicago, Ill. 
121,9 16.-TRUCK FRAME, ETC.-B.W. Tuthill, New York city. 
121,917.-BROILER.-C. Walsn,  Newark, N. J. 
121,918.-PuMP.-Z. Waters . S. Bradley, Bloomington, Ill. 
121,919.-RATTAN.-G. A. Watkins, GardneJ', Mass. 
121 ,920.-FARE Box.-J. F. Winchell, Springfield , Ohio. 
121 ,921 .-SHAMPOOING.-M. L.  Winn, New York city. 
121,922.-CARRIAGE DOOR.-A. Wright, Wilmington, Del. 
121 ,923.-ADVERTISING LAN'l'ERN.-T. L. Wright, N. Y. city. 
121 ,924.-KNl'fTINH MACHINE, ETc.-N .Clark , Malden, ;\1ass. 

RElSl:lUES. 
4,664.-COT'1'0N GIN.-D. Pratt, Prattville, Ala.-Patent No. 

_ . ,  17,S06J .dated July 14, 1857 ; extended seven years. 
4,660.-CULTIVATOR.-F. J. Underwood, Rock Island, 111.

Patent No. 85,412, dated December 29, 1868. 
4,666.-L l!BRICATING BOLSTER .-I\1 . P. W ilmarth ,North Prov-

• Idence, R. I.-Patent No . 89,190, dated Jnly 7, 1863. 
4,667.-ANIMAL POKE.-H. F. Chaf.in . Rochester, N. Y._ 

Patent No. · 112.546, dated March 1 , 1871. 
4,668.-ExPANSIVE BIT.-W. A. Clark , Wellsville, Conn.Patent No . 20.192, dated May 11, 1858 · reissne No. 3.516, dated June 22, 1869 ; relssne No. 3.733. dated Novemoe,. 16, 1869 .  4,669.-TREADLE ATTACHMENT.-W. Glover Millbury Mass -Patent dated January 29, 1861. ' . , .  
4,670.-CAR SPRTNG.-A. Hebbard,Cambridg-e, Mass.-Patent il�i:,)1�2, dated March 13, 1866 ; reissue No. 4,�35, dated April 
4,671 .-Pl1EPARING GRASS, ETC.-G. E. Hopkins,W.B. Shedd , 

. B?s�on , Mass. -Patent No. 110,287. dated December 20, 1870. 
4,672.-D1v1s1on A.-HARvEsTEl1.-Ketchum Harvesting Ma

cb.lne Company.-Patent No. 8.724, dated February 10, 1852 . 
reIssue N n .  259, dated Fehruary 28, 185l ; reissue No. 466, dated 
t4���6�'. 1857 ; extended seven years ; reissue No. 3,033, dated July 

4,673.·-Division B.-HARvEsTER.-KAtchum Harvesting Ma
cnine Company.-l'atent No. 8.724, dated February 1 0  1852 · reissue No. 259, dated }I'ehruary 28, 1 851 ; reissue No. 466, 'dated 
t�.��6�: 1857 ; extended seven years j rei ssne No . 3.034, dated .July 

4,674.-LoCK.-L. F. Munger, Rochester, N. Y.-Patent No. 
23,040, dated February 22, 1859. 

4,675.-HAND STAMP.-T.J. W. Robertson ,WaRhington, D.C.
�:!��t No. 18,249, dated September 22, 1857 ; extended seven 

4,676.-DITCHER, ETC.-W. J.  Wauchope, Brookfield, III .
Patent No. 62,171. dated February 19, 1867. 

DESIGNS. 
5,408.-GEOMETRICAL FORMS.-C. Baillairge,Quebec, Canada. 
5 ,409 & 5,410.-CARPETs.-J. Wade . Palmer, Mass. 
5 ,41 1 .-THREE BOT1.'I.E CASTER.-G. D. Dudley, Lowell ,Mass. 
5,41� .-SnAWL.-H. Erbs and J. Barth, Philadelphia, Pa. 
5 ,413.-SHow CARD.-T. Hall, Jersey City, N. J .  
5 ,414 .-HARNEss BRACKET.-J. L. Jack son, New York city. 
5,415 & 5.416.-HARNESS HooKs.- ,J .L.Jackson ,New York city. 
5,417 to 5 ,422.-CARPETS.-A. McCallnm, Halifax, England. 
5,423.-RACK FOR ROBES.-M. Nuhn, New York city. 

TRADE MARKS. 
573.-CAST STEEL, ETC.-W. ·Butcher & Co., Lewiston, Pa. 
574.-MEDICINE.-E. Chiles, Philadelphi a, Pa. 
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Belts, the SIdes of . . . . . . . . . . . . . . . . .  106 
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BIgots, mechanIcaL . . . . . . . . . .  . . . .  392 
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ChIcago , for the benefit of . . . . . . . . 385 
Chicago fund, the New York . . . . .  377 
ChIcago public p ark. . .  . . . .  . . . 137 
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19�s '';s 'ieaci;�i-s: : : : : : : : : : :  : : : : : : : : :  � 
Traction engines -Steam plowing 404 
Traction steam engine races. . . . . .  8S 
Trade marks, the use of . . . . . . . .  , . . .  240 
Tra

g��s�r��t��
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a
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Transmitti ng motion . . . . . . • . . . . . . . .  202 
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Treadle for sewing machine . . . . . . .  90 
Treadle power. . . . .  . . . . . . .  . . . . . . . .  187 
Tremolo for organs and melo· 

deons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 
Tremolo for reed organs . . . . . . . . . . .  160 
1���e:{��p)?������ .��.: . .. .. .. .. .. . : ..... : .. : � 
Truthfulness . . . . . . . . . . . . . . . . . . . . . . . . 408 
Truth is immortaL . . . . . . . . . . . . . . . .. . 245 
Tube expander . . . . . . . . . . . . . . . . . . . . . 251 
Tunnel between England and 

France . . . . . . . . . . . . . . . . . . . . . . . . . .  266 
Tunnel, the St .  Gothard . . . . . . . . . . .  392 
Tunnel through the Sierra Nevada 158 
Tunnel under the Chicago river, a 

second street . . .  . . . . . .  . . . . . . . . . .  34 
Turbines . . . . . . . . . . . . . . . . . . . . . . . . .  78, 89 
Turning, hand . . . . . . . . . . . . . . . . . . . . . .  165 
Turning steel axles . . . . . . . . . . . . . . . . .  154 
Tur
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Turpentine, injurious effects of . . .  128 
Twine cutter . . . . . . . . . . . . . . . . . . . . . . .  846 
Typhoid fever, the cause of . . . . . . .  210 
Typhoid fever treated with milk . .  258 

U 
Umbrellas and parasols . . . . . . . . . . . .  831 
Underground railway in New 

York, au . . . . . .  , . . . . . . . . . . . . . . . . .  404 
Underground railway syatem,pro· 

gress ot' the . . . . . . . . . . . . . . . . . . . . .  359 
Underground roadways, progress 

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 
Uninflammable, to render fabrics 152 
Units of heat and force . . . . . . . . . . . .  356 
Unity of the race, etc . . . . . . . . . . . . . .  S52 
University of the city oIN ew York. 

Free lectures . . . . . . . . . . . . . . . . . . .  893 
Unscientific window, the . . . . . . . . . .  80 
Uterine snpporter . . . . . . . . . . . . . .  139, 155 

v 
Valuable book. a . . . . . . . . . . . . . . . . . . .  102 
Valve movement . . . . . . . . . . . . . . . . . . .  299 
Vaives for steamboat engine . . . . . .  331 
Vandal ism, modern . . . . . . . . . . . . . . . .  96 
Vauder Weyde. an appeal to Dr . .  340 
Vapor burner . . . . . . . . . . . . . . . . . . . .  43, 282 
Vapor stoves . . . . . . . . . . . . . . . . • . . . . . .  280 
Variable cut off for steam engines 187 
Varnish, cheap . . . . . . . .  , . . . . . . . .  113, 137 
Varnishes, transparent . . . . . . . . . . . . .  341 
�:��t:�i��:.� : : : : : : : : : :. : : : : : : : : : : : :  � 
Varnishing walnut furniture . . . . . .  314 
Varnish that will dry, to mako . . . .  106 
��f6'�li}I�F�;��� 01' a :Wiicei; iii'; : : ��� 
Veneenng . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 
Ventilation of the New York State 

Lu atic asylum. . . . . . . . . . . . . . . . .  87 
Verlllonter in Bavariat,, � . . . . . . . . . . .  386 Vesuvius, eruption of lvlount . . . . . .  197 
Vibratory movement of matter. . .  41 
Violln players, to . . . . . . . . . . . . . . . . . . .  807 
Vise �ox, to fasten threads in . . . . .  1�8 
Vitality and strength . . . . . . . . . . . . . .  160 
Vitality of IIsh In deep water . . . . . .  183 
Volc'lno. artificiaL . . . . . . . . . . . . . . . . .  342 
Vulcanized rubber . . . . . . . . . . . . . . . . .  19 
Vulcanized rubber, applications of 31 

w 
Wagon bolster and stake . . . . . . . . . .  282 
Wagon brake . . . . . . . . . . . . . . . .  74, 202, 283 

;:f�t':,:e;{;"�'t'e':: : : : : : : : : : : : : : : : : : :  �� 
Walnut stains . . . . . . . . . . . . . . . . . . . . . . .  138 
WlLinut wood, IInlshing . . .  l06, 1m, 122 
Wash boiler . . . . . . . . . . . . . . . . . . . . .  187, 266 
Washing machIne 11, 74 . 123, 171, 

187, 202, 282, 862 
Washington Irving, colossal 

bronze bust of. . . . . . . . . . . . . . . . . .  8 
Watch case spring" bre.kage

1�� 181 
Watch escapement . . . . . . . . . . . . . . . . .  395 
Watches, dust rings for . . . . . . . . . . .  292 
;:�g��:���:: t��f.�� .

t
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Water a long distance, pumping 36'2 
Water IIlter . . . . . . . . . . . . . . . . . . . . . . . . .  27 
Water for llres . . . . . . . . . . . . . . . . . . . . . .  804 
Water gate . . . . . . . . . . . . . . .  ; . . . . . . .  27, 189 
:;::��� fe",;t"e;�.� .

s
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Water in cistern, to make pure 250 
Water melons . . . . . . . . . . . . . . . . . . . . . . 168 
Water meter . . . . . . . . . . . . . . . . . . . . . . . .  378 
Water meter, a new . . . . . . . . . . . .  139, 283 
Water pipes . . . . . . . . . . . . . . . . . . . . . . .  218 
Water power and electricity . . . . . .  145 
Water ram . . . . . . . . . . . . . . . . . . . . . . . . . .  299 
Waterproof glue . . . . . . . . . . . . . . . . . . .  8 
w
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Waterwheel . . . . .  27, 91, 170, 202, 2OJ, 346 
Waterwheel power . . . . . . . . . . . . . . . .  183 
Waterwheels and gates . . . . . . . . . . . .  187 
Weed Sewing Machine Co. , Hart-

ford, Conn . . . . . . . . . . . . . . . . . . . . . .  191 
Weeds In gravel walks . . . . . . . . . . . . .  218 
Weights and measures . . . . . . . . . . . . .  210 
Well auger . . . . . . . . . . . . . . . . . . . . . . . . . .  315 
Well in Ohio, large . . . . . . . . . . . . . . . . .  256 
Wells, Inspection of the bottoms of 24 
W""tern route to Chin". the. . . . . .  5 
Westlleld explOSion, the 104, 117, 183 
Westlleld explosion. the-Steam 

on the·Mlsslsslppl . .  . . . . . . . . . . . .  1&1 
Westllel'l explosl n, the -The 

question answered . . . . . . . . . . . .  121 
Westfield explosion ,  the-The ver-

dlct . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 135 
West Point Military Academy . . . .  2,6 
Whalebone, a substitute for . . . . . .  356 
Wharf boat . . . . . . .  . .  . . . .  . .  . .  . . . . . . . .  11 
What is life ? . . . . . . . . . . . . . . . . .  . . . . . . .  5 
What must I d o ?  . . . . . . . . . . . . . . . . . .  261 
Wheat cleaner. . . . . . . . . .  . . . .  . . . . . . . .  74 
Wheat, new p reparations of . . . . . . .  200 
Wheat, one grain of . . . . . . . . . . . . . . . .  137 
'Yheatstone's automatic instru� 

ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 
Wheelbarrow . . . . . . . . . . . . . . . . . . . .  74, 831 
Wbeel culti 'ator . . . . . . . . . . . . . . . . . . .  251 
Wheeled vehicle . . . . . . . . . . . . . . . . . . .  1m 
Wheel pit for spoking carriage 

wheels . . . . . . . . . . . . . . . . . . . . . . . . . . .  183 
Wheel p lOW . . . . . . . . . . . . . . . . . . . . . . . . .  189 
Wheels. cast iroll . . . . . . . . . . . . . . . . . .  tr83 
Wheels for vehicles, improvement 

in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 
Whewell on mechanics, Dr • . . . . . . .  105 
Whlflletree coupling. . . . . . . . . . . . . . .  43 
White lead, improvement in the 

mannfacture of . . . . . . . . . . . . . . . . .  874 
White lead, testing the purity at' 244 
Who is old ? . . . . . . . . . . . . . . . . . . . . . . . .  305 
Whooping congh, fungus the 

cause of . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Willow leaf tea. . . . . . . . . .  . .  . .  . . . . . . .  48 
Windmill . . . . . . . . . . . . . . . . . . . . . . . . . . . , 251 
Window curtain roller . . . . • . • . . . . . .  74 
Win�ow fastening . . . . . . . . . . . . . . . . . .  189 
Window sash . . .. . .  " . . . . . . . . . . . . . . . . .  347 
Wire, '1 long stretch qi". . . . • • • . • . . • •  112 
'Vil'c improvements In t,he mann� 

f';cture of . . . . . . . . . . . . . . . . . . . . . . .  210 
Wire rope works . . . . . . . . . . . . . . . . . . .  256 

:;:��� ����g���l����:: : : : : : : : :: :� 
Wood, elastIcity of . . . . . . . . . . . . . . . . .  80S .  
Wooden nails . . . . . . . . . . . . . . . . . . . . . . .  208 
Wood p'vement . . . . . . . . . . . . • . . . .  91, 171 
Wood pl ' nlng machine . . . • . . . . . . . .  831 
Wood, preservation of . . . . .  o • • • • _ 0 .  328 
Wood pulp factory luPhiladelpbia 198 
Wood pull! macbine. . . . . . . . . . . . . . . .  91 
Wood sawIng clnb, the . . . . . . . . . . . . .  240 
Wood wasp or hymenopter . . . . . . . .  267 
Wool sconring and dyeing, new 

�
pliances for . . . . . . . . . . . . . . . . . .  241 

:;:��m":lth�c'i����.":':':�: : : : : : :  : : :  l� 
Wrench . . . . . . . . . . . . . . . . . . . . . . . . .  202. 881 
Wrenches for pipe tongs. . . . . . . . . . .  27 
Wringer rollers . . . . . . . . . . . . . . . . . . . .  187 
Wringing machine for knit tnbu-

lar goods . . . . . . . . . . . . . . . . . . . . . . . .  197 
:;:��:::Fnr C';!';�l�' sinking ' of" tiie 186 

bottom of the. . . . . . . . . . . . . . . . . . .  811 
X 

Xylatechnigraphy. . .  . .  . . . . . . . . .  . . . .  54 
Y 

Yarn hook . . . . . . . . . .  . . . . . . . . . . . .  . . . .  74 
Your best friend, etc . . . . . . . . . . . . . . .  80S 

Z 
Zinc, mechanical equivalent for, 86, 51, 83 
Zinc paint . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
Zinc plLint, a new . . . . . . . . . . . . . . . . . . . 344 

PATENT QLAIMS. 
PATENTS, Issued June. 20, '71 . . . . . . .  11 u u "  27, '71 . . . .  ; • •  21 " U July. 4, '71 . . . . . . .  48 

" 11. 'il . . . . . . .  75 
" 18, '71 . ,  • • • • •  75 

25, '71 . . . . . .  91 
Aug. 1, '71 . . . . . .  1m " 8, '71 . . . . . .  128 
" 15, '71 . . . . . .  189 

22, '71 . . . . . .  155 
" 29, '71 . . . . . .  171 

S�Pt' l�; ;�i : : : : : '� 
. .  19, '71 . . . . . .  219 

26, '71 . . . . . .  285 
O�t. 3, '71 . . . . • .  251 

10, '71 . . . . . .  26'1 
17, '71 . . . . . .  288 
24, '71 . . . . . .  29� 
31, '71 . .  . . . .  815 

Nov. 7, '71 . . . . . .  381 
. . 14, '71 . . . . . .  347 
u 21, '71 . . . . . .  868 

26, '71 . . . . . .  379 
D�,c. 5, '71. • • • • •  395 

12, '71 . . . . . .  409 
REISSUES, list of. 12, 27, 44, 75, 76, 92, 

1 08, 134, 140, 156, 172, 186, 204, 220, 
235, 252, 268, 284, 300, 816, 332, 348 ,  
364, 380, 396, 409 .  

DESHlNS, list of. 12 .  27 ,  44, '75, 76, 
�����2��68,I�,1i&,1�k�, 
848, 364, 380, S96, 409. 

TR��E 
9��t�K�2.li�1J�Y5

J2i 
7'f.'�; 75. 

220, 235, 252, 2f18, 2R4, 800, 316, 832, 
348, 864, 880, 396, 409. 
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STEEL CASTINGS ALOT of Steam Heating Pipe for Sale cheap. 
Address T. R. BAILEY & VAIL, Lockport, N. Y. 

To P ATTEHN ; tensile strength equal to 
wrought iron ; will rivet over, bend, or case harden. 

lIeavy w0
1'4

k
:t<
a�r\'h'1;l?"���sPhira�IJtlbli'lr ft�We�1fork. 

�1I.�,::��ab�u�II·;��n:l���;:::�:� except Ol1l'� 
seh'es, to . This the 

f;;!�������e�:Ors and everybody a�c ex�l��d ::;l=�d 
every possibility ofa single cent of commissirm on onr Pinnos. If  
)'on wish a Piano sent for trial, y o u  m u s t  make the matter of ]'efer_ 
ence and pa)--ment unquestionable ; anrl if the instnlm en t is in any 
;e;��;�l���d\t:b:k ::a:� aTI:: ���h:(kt��da�:sri�:l� ��rt���C�f 
paying tor i t. If you order a Piano sen t , we have one request to 
mRk

.
e ;  and that is, tha.t �he trial shall be made by parties who Rre 

not mterested In other Pianos. Please send for our Cir('ulnr� con. t:lin ina' ful l  pat'ticlIIars and referen<'p.s to b:ml;:crc. mCl'cli:m ts, and families, in thirt}'�five States Rnd Territories, who are nsiu'" o u r  
Pianos. Aduress (11' apply to the 

0 
"UNITED STATES PIANO CO. , 865 Broadw:ly, II. 'Y.  

E
LECTRO-MAGNETS-Galvanic Batteries 

every
O
�el�Vce kfg

d
:he

T
rll���r�aIIYr�������fa:���d 

a
�� 

C. WILLIAMS, Jr., 109 Court Street. 
�oston, Mass . 

(ESTABLISHED IN 1856. ) 

P
URCHASING AGENCY FOR ENGINES, 
Boilers, Pumps, and other machinery-of aU kindS 

and every maker. No charge for profes--ional opinions 
aQ to power required for speCified work, or tht. pnrticu� 
Jar machinery best adapted .for same. We purchase 

i�e:fn�hi�lf ��p��re�:il�����t 
t
frst

l
1�:lg:8 ?tj���i�s���r� 

realizing our compensation from tile sellers entirely. Aa. 
vice and prICe lists free. MaQufacturers who have not 
already communicated with us, will please send pack� 

�M.OO{ p��
e
E�

ls
i"o�i\;'k{�rJ�

s
bo.�'J6'�:dl���:'��:tn�:r�� 

15 Wall Street, New York . ' 

Highest Premium awarded by American In.t. ]<'air, 1871. 
CAUTION.-Purchasers of Prince's Metallic 

Pa.int are reqnested to bny in original packages,and 
see that each package has on trade mark and. name on the 
side,as Mineral and other worthless paints are thrust upon 
tae public on the merit and oft,en In the name OfPRINOE'S 

tflli5iIC�trtl.�§; M�������6
b
CeJ�� s\���t��i�

allY and 

P ROTECTION FHO M F IRE.-Timber, R.R. 
Bridges, Stations, Tents, Pavements &c. ; by em� 

p loylng the Solnble Glass as an ordinary Paint, they are 
F:ii,:�r� ���;g!!ifb�
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erected with the silicated mortal' as a cem1ln\ WIll make 
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WANGER, Chemists, 55 �dar Street, New York. 

Trade-Mark Patents . 
MUNN & co. desire to call the attention ot manufac. 

nrers and bnslness men generally, to the Importance ot 
the law of patents, lOS applled to trade-marks for bnsiness 
purposes. 

" "�BAD COLD," " A BAD COUGH," " A  
SORE THROAT ; "  Consumption ! What Is the 

C!1.use. revention, and Cure of Colds, Coughs, Sore 
Throat, etc. ? Can they be 8"CCfJ8".f/tlly treated without 
medicines ' For all the best Information on the whole 
sub.lect of HEALl'H .... as to how and what to dOt see JANUARY NO . PHRENOLOGICAL JOURNA -SO 
cents, or $8 Ii year. Address S. R. WELLS, 889 Broad
waY, New Y ork. 

Any person, firm, or corporatiofl, domIciled in the 
United States. or in any foreign country aifordlng SImilar 
privileges to citizens of the United States, can obtain the 
right to the exclusive use, for THIRTY YEARS, of any 
TRADE�.MABK. consisting of any new figare, or deSign, or 
any new word, or new combination of WOl'ds, letters, or 
fignres upon their mannfactnres. 

GRfrAT REDUCTION IN PRICES 

This protection extends to trade -marks alread;,- in nse 
or any length of time, or abont to be adopted . 
Full Information on this Important snbject can De ob-

tained by addre8si� 
. 

with all neceseary supplies and rolling stock, etc . ,  on 
reasonable terms. 

F
OR SALE-Horizontal Engine ,  18 in . cyl
indp,r, 4 ft. stroke-two Tubular BOIlers-Steam Pump 

Planin[ & Matchin[ OF LE COUNT'S PATENT HOLLOW 
Iron aI;,��re�I.o

°GS, and his Machinist Clamps of both 
His exoanding Mandril is a first class tool, which has 

long been needed by every Machinist . 

MUNN &; CO. 
3 2' . J.-'ark Row • .N ew Yurk. 

fo;:/t. 24 in. Don��i1���r �6'�Y��'t�::tfs�:,
w
Y�l.e

r 

HA�D SAW l\fILL.-Do work of 3 men. 
Rip S inch lumber with ease. Thousands in use. 

Ageuts wanted everywhere. HILLS & HOAG 82 Court. 
landt Street, New York. ' 

C
OMBINED SWINGING AND LIFTING 

) LlD for Teakettles. One half intp.rest given for 
securing a patent. WM. SALISBURY, Wheeling, W. Va. 

B
ELT FASTENER.....,.A new and superior 
Belt Fastener, just patented, simple in construction and cheaply made: The subscriber, lacking facilities for manufacturing, WIll dispose of rights, or thp, pntlre pat-

��k'I::'�e�rX����rl:e;,eh�:1�ro:-������,¥�,x��MATEAn, 

MACHINES, &c., 
RArLROAD, CAR, and AGRI' 

CULTURAL SHOPS, &c. , &c . . 
pi"'" Superior to any in nse. 

J. A. FAY & CO. , 
CINCINNATI, OHIO. 

C lubs 111 Papers & Magazines. W ant A .. ent •. Send 
• Stamp. L.L. FAIRCHILD,RollingPruirle,Wis. 

QOMBINATION STENCIL A LPHABET, 
) A N D F l a 
t is one o f  tile most 

useful inventions of 
the age for Mer· 
chants and .Busi
l'less men'� 

Po.tented A��6'l(oii�a
MTatl!��ft 

a
-#gli��:" -R\7 Nasvul.ll St.rept., ,N"p,w York 

Send for latest circular. 
C. W. Lb! COUNT, 

South Norwalk, Conn. 
----------------------

SWIVEL HEAD . 
E N G I N E  L A T H E S  
G A G E  M A C H I N E: W O R K S . . W A T E R F" O R IJ , N .Y _  

P U M P S .  
Any capacity and elevation. See Sci. Am. , Aug. 19, '71. W . B . .!lUCK, Sec. , 61 N. Front St. , Philadelpbia, Pa. 

A GENCY wanted for a good patent or salea· 
. hie art"'] p, I', JAJI[ES. Jr. ; 14S1 MRrket 91, .  Pbll ... 

A new edItion of the Pa.tent Laws, with official rules 
for proceeding before ·the Patent office, etc . ,  including 

Census for 1870, complete. It shows the population by 
counties of all the States and Territories, and popula
tion of cWes of ove-r 10,000 inhahitants. I mpurtan t to 
every patentee who has rights to sell. It  {,Hullies him 
to calculate the value of territory, by the population. 

Price, bouud, 25 cents. :\[ailed Oll receipt of pric<':. 
.... ddres.. 

M1JNN dl CO., 
P 1lhl·j<l:).lC·l'S SCT"RN'rlF'1C AlIlEnIC,AX, 

Nf'!"f'&: Vnrk rUJ'" 

© 1871 SCIENTIFIC AMERICAN, INC.



SCIENTIFIC AMERICAN 

For 1872. 
The SCIENTIFIC A�IERICAN is the largest, the best, 

the cheapest, and most Popular Journal ill the world, 
devoted to Invention, :Mechamcs, Manufactures; Art, 
Science, and GCli-eral Industry, and has attained a wider 
circulat�on than all others of its cluss. 

With the New Year th.e Publishers intend to increase 
tB value far beYJnd what it has been in the past. The 
Editors will be assisted by many of the Ablest vVriters, 
and, having access to all the leading Scientific and Me· 
chanica) Journals of Europe , the columns of the SCIEN
TIFIC A)IERICAN will be constant y enriched with the 
choicest information which they aft"ord. It will be the 
constant study of the . Edtt01'8 to present all subj ects 
rclatiJ..lg- to the Arts and Scicnce1:5 in PLAIN I PRACTICAL 
AND POPULAR language, so that all may profit and under
�talld. 

A year's numbers contains over 800 pages, 
and makes two volumes, worth as a book of 
references, ten times the sUbscription price. 

ENGRAVINGS 
by our OWIl artists, will not only be given, of all the best 
Inventions of the day, but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTABLISH

MENTS, MACHINES, TOOLS AND 

PROCESSES. 

InYentol'S and Patentees 
,vill 11nd in each number an official List of Patents, to
get.her with descriptioDs of the more important Inven
tions. 'We shaH also llUbUsh reports of decisions in Pat
ent Cases and noints of law aft'ectlng the rights and inter
ests ot Patcnt.ces . 

THE NE\Y VOLUME O"F 

commences .JANUARY FIRST ; therefore, now I S  the 
time t:) orga ! l ize Clubs and to forward subscriptions. 
Clubs may be made up from different post o:tllces . 

TERMS F OR 1 8 72.  

Onc copy, one  year $3.00 

A Book indispensaole to all Workers in .Metals, Just ready. 
PRACTICAL GUIDE FOR TIlE MANUFACTURE 

of Metallic Alloys-comprising their Chemical and 
��a\\rs��:r�'�:��I�t-;jhtt�6!r;�:1������hcgl!}X�s�t���: 
tiel', Engineel' and Director of Founders. By A. A. 
Fesquet. 12mo. PJ ice . . . . . . . . . . . .  , . .  , . . , . . . . . . . . . .  $3 00 

This is the ful lest and most thorough and systema.tic 
book on Alloys in the English language. 

C O N T E N T S . IntrodllCtion. Pa.rt L -Chap . 1. General RemarkS on 
the�r;ei��Sn �oB?�o;[tr; ��g�

n
o��I���Ck��

a
X�1i�rc\Z���! 

cury ; Gold ; Silver ; Platinum ; Alumintum j Tables. 
II. Phvsi " al and Chemical Properties 01' Alloys. -Fusi
bility ; burability ; Ductility ; Tenacity ; Density ; Elas
ticity ; SpeCifiC Heat : Latent Heat ; Oxydation. III. 
Prepar3tlOn and com

n
OSition of Alloys.-�lixtul'e ; Part-

�fi�y�0�iiD�ir�rrl��aL������;j:��1g��iQ�;e!���lsef�\¥!�! rication ; Precautions to be Taken ; Oift'erent Practical 
El ements i 'Waste ; Determination of the Elements of an Alloy. Part n.-Chap. I. Alloys of the InQustrlal Metals of the First Order. -Outline ; Studies on Alloys of Copper, 
of Zinc, ot Tin, and of Lead ; Alloys of Iron with Copper, 
Z inc, Tin, and Lead. II. Alloys of the Industrial Metals 
of the Second Order. -Alloys of Bi�muth, of Antimony . of 
�1�
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f ¥tlC1�10w!tgf\�� �;�: cious Metal s Appertaining to the Arts , or �ore Pal'ticu-
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f �Jroe;� of Metals either Less or Not at All Used in Industry. -
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Iridium ; Palladium ; Rhodium ; Ruthenium j Tellurium ; 
Potassium ; Sodium , etc. Part lII.-Alloys Uti l ized In Industry.-Bronze8 of Art ; Alloys of Coin. of Cannon, Fire- arms, and Proj ec-
ghets:; S����h�n�

a
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a
Tffp�t�

w
:-'Travers' Plates, etc ; of Be l ls . Musical Tnstrument,s, etc:. : 

Philosophical and Op�jcal lnstl·uments ; tor Bijoutel'le, 
Jewelry, Britannia Ware, etc. ; WhLte Alloys ; FUSible 
Alloys ; Alloys for the Construction of Machines, Fl'lc
[ion Pieces, etc. ; Solders, Miscellaneous AlloYA. 

Also, recently published : 
The Manufaeture of Russian Sheet Iron. By 

John Percy, M. D. Thirteen illustrations. 8vo . . . . 50c . 
Questions of the Day, Economic and Social. 

By Dr. William Elder. 8vo . . . . . . . . . . . . . . . . . . . . . . . .  $3. 00  
Specehes, Addresses, and Letters o n  Indus

trial and Financial Quastions. By William D. Kelley, M. C. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3. UO 
��%, c��o����ti��,�o����f�
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non, etc. , now attracting so much attention, can by no 
no other means do it so wen as by studying these two 
books of Dr. Elder and Judge Kelley. 

W The above, or any of my Books, will be sent by 
�d

a
J�'ei:.

ee of postage, at the publication prices, to any 
My new revised and enlarged CA'l'ALOGUE OF PRACTI

CAL AND SCIENTIFIC BOOKS, 95 pages, 8vo. , sent, free of 
postage , to any address . 

HENHY CAHEY BAIRD, 
INDUSTRIAL PUBLISHEH, 

406 WALNUT STREET, Philadelphia. 

Reynolds' 
TURBINE WATER WHEELS. 
The Oldest and N p:nres:. A:� others, only imitations of each other in �helf strife after complications to 

confuse the public. We do not boast 
��i����

t
��g����f�:Fpa;��� � ta;I�;�! 

tlful �'¥.��!�Wit, *�� 
}��t.

COT, 
Gearin!!;, ShaftInl(. 

THE HYDHAULIC ROTARY GOVERNOR 
gives to turbine wheels, under any per cent of vari-

�rl��e��J�ds�CWoh�R���t;�.�19J�il�t�·���tlt:;li},I�fi;�.d. 

TO A L L  WHO CAN REA D .  
One copy, six months 
One copy four months -

1 . 50 The Weekly !';nn D oubled in !Size Without 
1 .00 Inc·rease in Price. 

CL1-�B RATES { 6�r�1�fr�e�O�i�tj�;�1;e ����,$:a��l 25.00 With the beginning of the year 1872 THE 1VEEKLY SUN 
2.50 win be double its present size, and will contain eight 

One copy of Scientific American for onc year, and 
onc copy of engraving, H Men of Progress," 10.00 

pages instead of foul', making it equal in dimensions to 
any other wcekly secular journal published in this coun
try. At the same time its price will not be ir.creased. One copy of Scientific American for one year, 

a.nd one copy of " Science Record," 
Ten copies of " Science Record," and ten copics of 

4.00 I.t win be fui'nished to subscribers at the uniform rate of 
one dollar a year for each copy. To this rate no excep
tion will he m�de, and no reduction will be pOSSible, 
either to clubs 01' agents. Every subscriber who sends 

the Scientific American for one year, 35 .00 
CL UB PREllIIUMS. 

Any pertion wh o scnds ns a yearly club of ten or more 
copies,  at the foregoing club rates , ,vill be entitled to one 
copy, gratis, of the large steel plate engraving, . ,  Men of 
Progress. " 

Hcmit by postal order, draft or expr�ss . 
The postagc on the Scientific American is five cents per 

quarter, payable at the office where received .  Canada 
subscribers must remit, with suoscription, 25 cents extra 
to pay postage . 

Address all letters, and make all Post Office orders or 
tlratls payablel to 

MURK & CO " 
37 PARK ROW, NEW YORK. 

Portable & Stationary 

Steam Engines 
'AND HOISTING ENGINES. A good ar 

ticle at low prices. Every machine w'arranteti . 
Send for descriptive Price List. 

H .  B. BfGELO"V & C O . ,  
New Haven. Conn. 

FO OT LA THES, 
And all kinds aC e-mall Tools. Illustrated cata!ogl1 e free 
GOODNOW & WIGHTMAN. 23 Cornhill . Boston. Mass. 

a dollar will receivc a copy for a year . 
",Vhile THE WEEKLY SUN will tliUS furnish as much 

reading matter as other papers published at double or 
treble the price, it will contain new features which will 
add greatly to its interest and yalue as a family news-
paper. Its independence of opinion and its unqualified 
hostility to Tweedism and Grantism, and every form of 
public robbery, bribery, and corruption will be main
tained, while in point of political ncws its readers may 
rely upon always receiving the most accurate as well us 
the frcshest intelligence that can possibly be obtained. 
The enlargement will enable us also to devote additional 
space to valuable agricultural intelligence, and to print 
interesting stories and romances morc extensively than 
hitherto. For miscellaneous reading, presenting the 
quaint and humorous aspects of life, and for useful infor-
mation respecting not only what takes place in this me
tr-opolis and this country, but in aU other parts of the 
world, we sball now have ample room . 
In its new for111 TH� WEEKLY SUN will be the cheapest 

paper of its class in the United States ; and we appeal to 
such of our readers as approve its ideas and objects, and 
find it interesting and valuable, not only to renew their 
own subscription, but to recommend the paper to their 
t'ripnds and neighbors. 

The coming year is destined to be a memorable one in 
the history of the country. We are on the eve of a most 
Significant Presidential election, and political movements 
will for many months be watched with unusual interest. 
As a j ournal, free from the trammels of party, THE 
·WEEKLY SUN will continue to uphold the principles of 
true republican government. Its readers are invited to 
sustain it in that work . The truth, irrespective of party 
prE:judice or official influence, will always be told in its 
columns. 

Terms of , he Weekly !Snn-
A j ournal containing pight large pages, published every "Wednes(iuy mornillg-To all mail su' scribers, whether Single or in clubs. one clollar a year each, always jn ad

vance. 
DAILY SUN, by mail, 50 cents a month, or $6 a year. 
SEJl.II-·WEEKLY SUN. by III ail , $2 a year. Address THE SUN. New York eity . 

A DEAD STROKE 
P OWER HAMMER of SIIAW & JUSTICE 

is the best and cheapest for all 1ight for
tz:

ng, plan. 
ks��agl·o�n�r��ll�r��mPifitii; S�;llJ�T18� �4 2� ��t�J:El� Street, Philadelphia, and 42 Cliff Street, New York. 

P A T E N T E E S , 
WHO WISH TO REALIZE PECUNIAHY 

benefit from their inventions, either by sale 01 
thdr rights, or parnership with capitahsts, are invited to 
�:�tn�i��������a��;0101�irg6;:-antM;�i�li�r:�i��:R�� 
a fortuue for their owners, if brou£(ht properly before 
the "ptthlic. E. E. ROB:ER'l'� & CO, , �<'n:;f1l1titlR Nng·i
np,p,rr;� H, Wl\l1 f.;tref'.l:. Npw y ,.rk, 

PATENT hANDSAW MACHINES 
Of the most approved kinds, 
ofyarious sizes, to saw bevel 
as well as square without in
cllningthe table, by F I RST 
& PRYIBIL, 452 to 456 
Tenth ave. , New York. Price 
$250, $275, $350, and $400. At 
present (Oct. 16) , there are In 
�?�f
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ge��f;; circular. Manufacture, also 
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r1c��\\$3��in'h:�� also on hand a large stock of best JI"'RENCH BANDSA.W 

BLADE6. Sturtevant Blowers. 
Fi gure s vvill n ot h e ! THESE are in every particular the best and 

most perfect Blower ever made. A fun assortment 01
1J3ils:ize on hand, reu�bifG�I�vtXCE & CO. , Ilow I.arge Fortunes nre mnde r 

Q" I'ACTS FOR THE PEOPLE. �,,� 
__ SEE the prices at which four of t h e  ' e a d  . 

i n q  Sewing M a c h i n e s  are sold in the UNlTMl 
STATES, and EN GLAN D. 

Price in Eo�land. 
Wheelpr & Wilson ,45.00 
Npw Si n;:-er 32.50 
E l i as Howe 35.00 
Wilson Shntt18 40.00 

In l he O . i\.  
8�:;.00 

65.no 
11.').01) 
45.00 

The above Pri ces are for exactl y the same 
classes of machines as liold i n  both Countr ies.  
There i s  scarcel y  any d i fference i n  t h e  cost 01 
materi a I and labor in any o f  the above named 
machines. 

t'!T AFFJDAVIT,-W. G. Wilson. President (lf tbo 
Wilson Sewing Machi�e Co .• per""oll a l i .v Il l 'pt'llreri befort: 
me, ADd made oa�h l hat the IIboye prices A,I'e COrrect . .  1nri taken 
by h i m f rnm rirculll.rs publi;:he,l i n  t ht! Unit ed States Rtlll 
Eng1and unoicl' the corporate names of tho ( .ompl1u it:.s manu.  
facturing said macbines. FRED. SMITH, 

Clerk oBhe Court o f  Common 1'1eu.s o f Cuy.ahog .. C o . !  O. 
The WIL�ON" SEWING l\IACRt�FS are for Sa,Ie in 

most every County in the United S · n.tCiol,  and, 
No. 707 B RO A D WAY, N E W  YO R K .  

PATENT IIlIPROVE]) VARIETY MOLDING MACHINERY, 
And A djustable CIRCULAl{ SAW BENCHES. 

For Machines and information. address 
J . P. GROSVENOB. Lowell. M"ss. 

Cheml'cal AnalYSl' S  l AddresR pr
.
of. J. C. DRA· l) PER, 429 Lexington Ave� 

• nuc. New York Citv . 
l\1· ODELS, P ATTEHNS, EXPEHIMENTAL, 
.i'! and other machiner

li 
Models for the Patent Office. 

���Mi) .w.:i��. �l. ����KJ�J���:.IN:eg?·io Ns"�iE5�I;}� 
AMERICAN orne". 14 tf' P Po TENT Emery Grinders, Twist Drills. 

Fluted HIl ... 1 Reamers, & " ! unsurpa.sed 
tor e legance of design, ,vorlunn.nship, an (I dUI'a
bil i ty. Thes" i ndispensable Tools CllIl be PUt·. 
chased of llS fOl' IC!!IS tlHtn lJ alf theil' cost in an 
?;:�:JT'ld;����� �WisM'DtrlrL¥;�(��,t�':,�':.� 
socket, R. I. 

Niagar(.iJ Stea1ft Pump. 
CHAS. B. HARDICK, 

23 Adams 8t . .  Brooklyn, N. Y. 

SHINGLE AND BARREL MACHINERY.-
Im�roved Law's Patent Shingle and Heading l\:Ia-

���1�'t���P}�Si���I�, �i�;�nt���li�:�'J���¥�� �[:g��l Turners, etc. Address TREVOR & Co ..• Lockport. N.  Y .  

BUERK'S WATCHMAN'S TIME DE· 
TECTOR.-Important for all l.rge Corporation> 

���h :�:������
r
���ur

c
�d�

c
������f��I,;f ��;t��%��i�� 

patroJman , as the samc reaches different stations of hi!? beat. Bend for a Circular. J. E. BUERK , 
N. B.-This detector 15 [,jv�j.l�OSit��Bil�tg.n'l:r:�t8. 

Parties using or selling these lllstl'Uments without autl:lO' 
rlty n'om me will be dealt with according to law. 

THE WOODWARD 

S T E A M  P U M P . 
Woodward Pat. improved Safety Steam Pump and Fire Engine, Steam,Water, and (jas Fittings of all kinds. Dealers in Wro't- iron Pipe,BoHel' Tubes, etc. Hotele,Churches, 

Factories, and Public BuildIngs heated by Stell.m, Lc..w Pressure. WOOdward Cu . ,  76 and 78 Center st. , N. Y. 

MACHINERY NE W a nd 2·d-HAND.--· 
Send for Circular. CRAS. P�ACli , & CO. , 60 Vesey st . •  New Y ork. 

P OHTABLE STEAM ENGINES, COMBIN 
ing the maximum 01 efficiency, durability and econ · 

�flel;,�gdt������ry����'w��i�1�r�n�h��ic90f) Tbhe1hgaf� 
usc. All warranted satisfactory or no sal�. Descriptivf 
circulars sent

J�
nc�p-fig�iJEE'y �<bdJ��tawrence, Mass. 

46. Cortlandt st. New York. --------------------dJ.o375 A MONTH-Horse and outfit fur
� - nished. Address NOVELTY Co. , Saco, 1\Ie. 

E M. MAYO'S BOLT CUTTEH, patented 
• in 1867, Improved In 1871, i8 the best in use. Send 

or i llust,rated C�l'cular. Cincinnati. Ohio . 

OTIS' SAFETY I!0ISTING 
Machinery. 

No. 34S BROAD:l���E"f��. &; 
CO. 

128 and 128 Chambers 8t .. New York. 

N. Y. Machinery Depot. 

GEORGE PLACE & CO., Manufacturers and 
Dealers in "'Wood and Iron "-Torking Machinery, at 

everv de�cription, Stationary and Portable Engines and 
Boilers, Leather and Rubber Belting, and all articles 
needful in Machine or Railroad Repair Shops. 126 and 
128 Cbambers st . .  New York. 

Andrew'S Patents. 
Not8eJe88� Frledon Gro",v"'4, or Geared H oiMt .. 

f'!r" su ited to every want. 
Safety !Store Elevators. Prevent Accident, if 

U ope, Belt, and Engine break. 
�:rl�:rrn':t't!::i�::.

e
B'o�&l�

e
��·cI !Stnide, 1.2 to 

lOO. Horse power. 
Centrifu lI'al P umps, 100 to 100,000 Gall ons 

p�r 11'iiullte, Best l'um..p8 in the World, paBa 
IlInt!, �Rnd, Gt'avel, Coal, Grllin, etc., with. out !n)ury. 

t!��d���i':c'!;r���:'urable, and Economical. 
WM. D. ANDREWS & BRO. , 

414 Water street, New York� 

P. BLAISDELL & Co., 
� !lANUFAC'rURERS OF FIRST CLASS 
ll1. IlIA.CHINI!STS' T O OLS. Send for Clrcul ..... 

J ackBon st , Worcester, Mae-s. 

rrHE Union Iron Mills Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 

onr improved Wrought -iron Beams and Girders (patent
ed) , in which the compound welds between the stem and 
!
a
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e
�'f�l���t��it�ri������ :l�tj�!-I���grd�J? J� t�:�c p��� 

pared to furnish all sizes at terms as favorable as ea.n be obtained elsewherc. For Gescriptive litho/lraph nddreS8 
Carnegie, Kloman & Co. ,Ullion Iron Mills. Pittsburgh. Pa . 

WOODBURY'S PA'rEN T 
Planing and Matching 
and Molding Machines,Gray & Wood's Planers ,Self, oil!ng Saw Arbors, and ot.her wood W"orking machinery. 

S. A. WOODS, j 91 Liberty strcet ,N. Y. ; 
Send for Circulars. 67 Sudbury street. Boston . 

.lYachinist's To o ls. 

A T low prices, 97 to 113 R R Ave . , Newark, 
. N. J. E. & R. J. GOULD successors to Gould Maohine Co. 

WOOD-WORKING MACHINEHY GEN-
erally. SpeCIalties, Woodworth Planers andRich, 

ardson 8 Patent Improved Tenon Machines. No�. 24 and 26 Central, cornirrITl{.fiR"B�h!lrd'J��t�lc��'ilDSON. $150 A MONTH ! EMPLOYMENT 
EXTRA INDUCEMENTS !  

A premium HO"RSE and WAGON· for Agents. W e  desire 
to employ agents for a term of seven years . to sell the 
�Yt��e��i��o.g:: ����tls';d������ �
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licensed machine In the world. W. A. HE��DERSON & CO. , Cleveland. Ohio. or St. Louis. Mo. 

Illustr��c�£!JI l�J o�ali� �f small ToolS and Materials sent free to any address. GOODNOW 
& W I GHTMAN, 23 Cornhi ll .Boston , Mass. 

Milling Machines. 
STANDARD, UNIVEHSAL, INDEX AND 
l PLAIN, in every variety . of unequal1ed deSign Rnd first class workmanship. Send for illustrated catalog-ue 
to the BRAINARD MILLING MACHINE COMPANY, 80 Milk Street, Boston. Works at Hyde Park. 

AG ENTS WANTED. Agents rnake more mon
ey at work for us than at anything else. Particular8 

ree . G .STINSON & Co. ,Fine Art Publishers, Portland,Me. 

aJ!42 t:: A M ON'rH ! Horse and carriao-e fur� f Inished. Expenses paid. H.B.SHAW.Alft'ed,Me. 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND MATE-
manu�:tt�;e(t�J�:t�

s
oYa b�n¥l¥b�i�sbH��L������Yac����t ing 1£1ectrician, 19 Bromfield street, Boston, Mas8. ,Illustrated catalogue sent free on applieation. 

Send tor ll\ustrated Catal2$,!'e of the 
UNIVERSAL w OOD WORKER, 

R,ni���'lJ.fIi��i�i.'l}�'rll�Jk"D�WI;nft�l�;W�on�tii. 

FOOT LATHES, Mst in the country. WOOD
__ MAN & PIKE, Lake Village, N. H. Circnlars free. 

DANIEL' S PLANER, 
7['5 teet· long and 3 feet wide, for sale, at 
MACHINERY ))EPOT ofB. A. WOOD8, 91 Liberty Street New York. 

C INCINNATI BRASS WORKS. - En ,_ ) neers and Steam Fitters' Brass Work, Best Onatitv at very Low Prices. F. LUNKENHEIME!{. l'rop'r . .  

BURDON IRON WORKS.-1Vl anufacturers 
Press��rE��l��s����::bf�r ��rci�8'��r:�oIfi���,

&
or�1T MAGIC MICROSCOPIC PHOTOGRAPHS, 

. on lenses magnifying 1000 times. containing the 
h Lord's Prayer," Ten Commandments. verses, statullry, scenery, public characters, etc. , for ilJsert ion in watch 
charms, pencil or pen holder heads, shawl pins, watch 
f:l:liea�i�� ����re�i���u;��';�,in��Y:��i����l�:l;n;ie�;a 

kinds, Su"ar MillS, Screw, Lever, DroE' & Hydrauhc 
k'i�,

e
f6 1F���r�i.� 1�.�g�g��· HUBBA m & WIIITTA· 

RICHAHDSON, l\fERlAM & CO . , 
through the lens . Sample of watch chs. w, consisting of 
Lord's Prayer, len�, and neat c se, sent. post paid, for 5Oc. , or S for $1 . A�ent8. send for sample and wn n lee-ale 
terms. Address MICROSCOPIC P tlOl'OGRAPH CO. , 
Drawer 116, RaCine, 'Vlsconsin. 

1832. SCHENCK' S PATEN'!'. 1871.  
·WOODWORTH PLANERS 

And Re-Sawlng Machines, Wood and Iron WorlPnJ< Ma· 
��Ns7 M�t��!��n, ��I���a��CiI8 i?:e�tyB.t. �����c,,��� 

Manufacturers ot the latest improved Patent Daniels' and 'Voodworth Planing Machines, Matcblllg, Sa.sh and molding-, Tenoning, MortiSing, Boring, ShaV iUg, Ver! tical , and Circular He- sawing Machines, Saw Mills Saw Arbors, Scroll saws�anw¥r' Cut-off, and Hip�F>aw Ma 
'g����
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io
�: and price lists sent on applita�ion. Manufactory, Worcester. Mass. Wal'ehollse. H)1 I..tbertv st. NewYork. 17 1  

PUl\lfp S -For Description, Price 
_ 1'1 • Lists etc. , of the Best Centriiugal Pump ever invented, with Ovcrwhe1ming T 's-t;imony fn Its favor;. send for new iI\-g,8trated pamphlet (4..1 up. )  to )leasrs. H",ALD, SISCO & CO. Baldwinsville. N. Y. l ATHE CHUCKS-HORTON'S PATENT §l!ORT HAND 1 ,.0 wo .. ds pel' mtnute in <! ...J . from 4 to 36 lnchcs. Also for car 'Yheel.a, Address . . • weeks. S�,nrl .g't..,.,'n')p (or r-it'(·nJ m'. )l). TfORTON /10 f;<JN, Wlml""r [,(}c1rR Conn. ROI'. GRAY, P. O. n".x '1$17, N. Y .  

© 1871 SCIENTIFIC AMERICAN, INC.



�dc.ertb�.eUltnt$. 
AdvertiBements will be admitted on this page at the rate of 

$1 ·00 per Un. for each insertion. .FJngraving8 mall 
head adverti8�ment8 at the same rate per line, by meas
urement, as the letter-vress. 

HARPER'S PERIODICALS 

POR 1 87�. 

The !'ublishers take pleasure in announcing that they have secured tor the new Volumes of HARPER'S MAGAZINE, HARPER'S WEEKLYt and HARPER'S BAZAR, the most brilliant and fascinatm/< array of literary and artis· tic attractions ever offered sImultaneously to the Ameri· 
���e�����i wIl�ele ci�ml::��n!"�����::J:�� ireU101���1:; works : 
to":t:n�l::C��C:�:R�i�,:�{\i����:�O�YD�����:r �;.IOT, 

" Mi88 or Mr8. 1" by WILKIE COLLINS, illustrated with 
��r��:�i:�� B�����[:;'ings from original drawings, 

u Blade -0 - Gras!?," by D. L. FARJEON, Author of Joshua Marvel ," with many beautiful Illustrations, is iSAU:leC'tI{}lfee:C;;i��n l;'A�;.:::;:��,A?y ANTHONY TROL-LOPE, with illustrations, to commence in the February Number of HARPER'S MAGAZINE. 
Sh��t�Y or�VI01�h�: ������ln!��e, Rltt.;SG��T:' '::��i: and nI�ANCHARD JEBROLD, a new and magnificent series of illustration. from the pencil of the great French artist. A new Novel b:r Miss THACKERAY, whose writings have won deserved popularity by their purity of tone, genial imagination, ano. fascinating style, will be com menced early in the year. The great Spanish statesman, EMILIO CASTELAR, will 
��tri��r agf i;���a;; �1Gif!���t��g,PR�;�t����8:r:� Europe. " Mr. GEORGE WILLIAM CURTIS, under the now famUiar sobriquet of U AN OLD BACHELOR," will continue his weekly contributions to the BAZAR entitled U Manner8 upon the Road. "  This series of Social Lessons, commenced with the first issue of the BAZAR, has proved one of the most attractive features of that j ournal . " PORTE CRAYON " will begin in an early number of the MAGAZINE a series of 1llustrated papers portraying life and character in the Southern States nnder exist· ng conditions. Colonel T. B. THORPE will contribute to tile March Number of the MAGAZINE an interesting 
�����:!�� �¥�rE��E� E�'i:��N��a�rllT�����,re �!� 
�6���:!toD� c�Ni.��or;'flt r�i:!:!C�i8s�,bk:���_ a��t Saunterings " in an early number, and will contribute other illustrated papers on interesting European topes. 
Si�?:lseli¥�f:r�ce������m:�tisa��iOH�R�i'sre��i!ROCac:d 
HARPER'S WEEKLY, whit!h will be included in the regn-lat:1S:U:e���sOf gr������S�!�e::l:NE, WEEKLY and BAZAR are to be congratulated on the rich and tempting intellectual repast �rovlded for their enjoyment, 
�no�t�f;�r t�e::{; fE!!r ����a:::'y s!:Anfio�:fns;ril �fl6 such a select and excellent company of entertainers as GEORGE ELIOT, WILKIE COLLINe, ANTHONY TROLLOPE, CHARLES LEVER, Professor DE MILLE, B. L. FARJEON ,  GUSTAVE DORE, Miss MULOCK, Miss BRADDON, GEORGE W1LLIAM CURTIS, M .  D. CONWAY, PORTE CRAYON, BAY· ARD 'fAYLOR, R. H. STODDARl), JOHN HAY, HARRIET PRESOOTT SPOFFORD, EUGliNE LAWRENCE, Dr. I. I. HAYES, THO�AS NAST, SOL. EYTINGE, . Jun . .  CHARLES 
�th���N�f �ig�· 1�a�{y:R:::eJ����dT�fEre�re�8 a�:dm:;!l In aecuring this unprecedented array of splendid names, the Publishers are only carrying out their original deSign, anll. fnlfilllng what they conceive to be the legitimate dnty of the conductors of widely cir· <mlated and popular periodicals . 1'hey intend that 
:eh,,����[ r���eE�:i��iC.,"�!r�ir8��!����r ��ant:;a'i�r: and art ; and that in the future, as in the past, they shall be DQt only unsu

i
8ssed but unapproachable In the sphere Of illustrated ournallsm. HARPER'S MA.GAZINE, EEKLY, and BAZAB meet and satiSfy the intellectual wants of the great mass of il" teUigent American readers ; and in trea,lng of IIterarYi political, social, or domestic themes, offer an amoun of wholesome instruction, recreation, and amusement which will be sought elsewhere in vain . They repre· 

���i:l:,��'i�::onh"ev-UUJ':'erican household the Grap· 

Terms for 1 87 2 .  
HARPER'S MAGAZINE, One year . . . . . . . . . .  $4 00 
HARPER'S WEEKLY, One year . . . . . . . . . .  4: 00 
HARPER'S BAZAR, One year . . . . . . . . . .  4: 00 

HARPER'S MAGAZINE, HA.RPER's WEEKLY, and HARPER'S BAZAR, for one year, $10 00 ;  or any two for $7 00. 
An E",tra Copy of either the MAGAZINE, WIIEKLY, or BAZAII will be supplied gratis fo'/" every Club Of FIVE SU�CRIBERS at $4 00 each, in one remitta1'tce�' or, Sia:: Copiesfor $20 00, without e",era copy. 

ASPHA LTE ROOFING F E L T .  

A WELL test 2 d  article of good thickness and durabllity, suitable for steep or fiat roofs ' can be applied by an ordmary mechanic or handy labbrer. Send for circnlar and samples to E. H MARTIN '70 Malden Lane. and 9 Liherty Street, N. Y. , . , 

Public Health Promoted ! Agriculture 
Eenefited ! ! 

G O U X ' S  
Patent Absorbent Closet and Urinal . 

Two PIIIZES PARIS EXHmtTION 1867 Silver medals awarded to this system at' the Agrlcnltu. ral Exhibitions of Chalons, Metz, and Rouen May 1868 It is t)1e onl1 system of Dry Closets applicable to' exist· ng sanItary, economical, domestic, municipal, and agr1� c1l1tura,l requlrements. Apply to, or address · A. L. OSBORN & CO. ; 424 v. est Canal St. , New York. 
$21 for $5.25. THE ILLUSTRATED PHREN_ OLOGIOAL JOURNAL a year, $3. THE CHRISTIAN UNION a year, i3 ; two flue Oil Chromos. · '  Wide Awake" and u.Fast A8leep," �onnted, worth $10 ; and .Mar8hall'8 EnJlraving ()f Wash,ngtonc.worth $5, will all be sent for ,5 25 by S. R. WELLS, ",,9 Broadway, New York. Local Agents wanted. 

100 000 or more Boys, who are t o  be , . the Mechanics and Engineers of tile future, haVIng ta.ken their :flrst lessons, experimenting with my Dollar Stet\)ll Englne, oanhave a duplicate of the oot Lathe upon WhICh it was perfected for '30. E. P. RYDER, Center & White St. New York. 

�:; ::::.t, } FREEMAN & BURR. { 138 & 140 
Fulton Street, 

NEW YORK.. 

C L O T H I N G  W A R E H O U S E S . 
EVERY NOVELTY OF STYLE, AND TEXTURE OF MATERIAL, in SUITS, OVER

COATS, and CLOTHING of every description • .  

SUITS, $15. () VERCOATS, $8. BOYS' S UITS, *5 

SUITS, $20. () VER'bOATS, $10. BOYS' S UITS, $8. 

S UITS, $30. 0 VEYcOATS, $15. BOYS' S UITS, $10. 
SUITS, $40· 1 () VERCOATS, $20. /BOYS' S UITS, $15. 
S UITS, $50. () VE:RCOATS, $30. 

I
BOYS' S UITS, $20. 

SUITS, $60· 10 VElWOATS, $40. BOYS' S UITS, $25. 

ORDERS BY LETTER PROMPTLY FILLED. Thousands avail themselves of our NEW 
SYSTEM OF SELF·MEASURE. enabling3Larties in any part of the country to order Clothing direct f,.om 

us with the certainty of receiving the most PERFECT FIT attainable. 
RULES FOR SELF-MEASURE, Samples of Goods, Price List, and Fashion Sheet, SENT 

FREE on application. 

A .  S. CAMERON & CO.,  
ENGINEERS, 

Works, foot 01 East 2Sd 
street, New York city. 

Steam Pumps, s· - Tn b-��aJ'Jr:. to every possl· wam r me Send for a Price List. • 

N O T  I C E . 
THE MONTREAL CITY PASSENGER 

RAILWAY COMPANY of Montreal olfers the fol· lowing premiums for an invention by means of which Its Cars and Sleighs can be heated with perfect safety to passeF!fr��s ��ml�:::?���.' . . . • . . . . . . . . . . . . . . . • . . .  $100 00 Second " . . . . . . . . . . . . . . .  . • . • . . . . .  . . . . 50 00 
For fnrther particulars, apply to the Company, at Its 

o:Hice, In Montreal , Canada ; and all decisi ns must be 
arrived at not later than t� �0i,� ����W��secretary. 

"OurLow·WaterWbeel from this onn 
WILL DO TEN PER CENT MORE WORK 

on small streams, m a dry season, than any whee ever Invented. Gave the best results, in every respect, the Lowell Tests. For Report of tests at Lowell, with D1aJlTams and Ta, DIes of Power address 
THE SWAIN T.URBINE CO., 

[DECEMBER 23, 1 87 1 .  
PI'"" T. V. Carpenter, Advertising Agent. Addre' 

hereafter, Box 773, New York city. 

Fifteen Boiler Explosions 
O CCURRED LAS'f MONTH IN THE 

UNITED IiITATES, kllling and maiming a large number of persons, and destroying valuable property 

Harrison Safoty Bollor 
been employed, instead o f  the dangerous fiue, tubular and other styles of Steam Generators, the loss of life, 11mb and property would have been saved. 

THE HARRISON SAFETY 
�xt����:r. �ri1e�c����\�a������{�y�:���d':' a���s:��y� steam generator. Manufactured at 

THE HARRISON BOILER WORKS, PHILADELPHIA, P A. JOHN A. COLEMAN, Agent, 110 Broadway, New York, and No. 189 Federal Street, Boston, Mass. 

CURES Cuts, Burns,  Wounds, and all disI, orders of the Skin. Recommended 'by Phvsicians 
��ot�fet,:!�,�r8fflPe�:';{a�e��ewJ{l��. F. HENRY, Sole 

W I R II  R 0 P B .  
STEEL . CHARCOAL and B. B., of the very 

best quality, suitable for Ships RlI<ging, Suspension Bridges, Gnysi.>Jerricks, Inclined Plane., Hoisting pur-poses, &c. A arge St0s-���s��tU1!l'0�nt �b. 's,  4S Broadwav, New York. 
Montreal, 8th December, 1871, 

PREVOST'S ELECTRO· 

Magnetic Motor 00. 
To Telegraph Co's. , Gilders, Silver Smiths, Physicians, Professors of Scienr,e, etc-Anew recoll apparatus lR pre� sented for electric light for IIgbt houses and public works. The services ot M. Meynlal , makel' of matbe� mati cal instruments, and former ·manager of the electric light at the Grand Opera of PariS, are secured. Also, Proprtetors of Prevost's new battery . and BRrjon'B new galvanic fini d :  No. 1 Battery, 6 in . ,  $5-No, 2, B in . ,  soFlnld in Carboys, 7c . per lb. Both possess continuity, economy, strengt, n ,  an , t  are odorless. Address Company, 

36 Amity Street, New York. 

! LUBRIOATORS. L. L. SMITH &. 00., 
DREYFUS' celebrated Self-act N- k I PI t 

ing Oilers, for all sorts of Machinery 
:::in�N����pe�r�e::�ia��� ��lt�cA;�'L":: Ie e a ers, 
bricator for Cylinders is now adopted by . over SO R. R. ln the U .S. ,  and by hundreds 0 8 HOWARD ST., New York, 

�ri-'W1Y' :t�'lfh���l'Ml�:e�l;cS'i.�'iJ'.Y Between Elm and Centre. 

N orth OhelmaCord, Maaa. 

ORIENT SAFETY LAMPS, FOR SECOND HAND E NGINES AND 
BOIL.l1;RS, address 'C. A. DURFEY, Tltnsvllle, Pa. 

AMERICAN JOURNAL OF SCIENCE 
(Founded bv Professor Silliman In lB18\ ended its 1st Series of 50 volumes as a quarterly, In 1845, Rnd its 

�'k���Ss]g,;: iri°�g'N�JU n��h��n�:�m!�c�WO.Ta:' 
nary, l871 Devoted to Chemistry, Physics, Geologv,Mln· eralogy, Natural History. Astronomy, Meteorology, etc . T'E�ir.:';:�� �"o��rf�gp��;���nb���ead :s�nslln: man . .Associate EdltorR : Professors iilay and GibbS, of 
��fe�r��'f,e.c�rttl::w:rc':,', ��oos�;e::'�S: sO��n1::;��n':: ber. A few complefe sets on sale of the first and second series. Address DANA & S:q.LIMAN, New Haven, Conn. 

Working Models 
And Experimental Machinerv. M�tal. or Wood, mRde to order ,by J. F. WERNER. 62 Center st. N.Y. 

TODD & RAFFERTY, Manufacturere o f  
Steam Engines, BOilers, Flax. Hemp, Tow Bagl<inl<, Rope and Oakum Machinery. Steam Pumps and Govern· 

��:�\rJls g��:�ac�l�rst..tlll:��l��r t�*� fn".;;r��a�: clal attenfton to our new, improved . Portable Steam Wn. gines. Warerooms, 10 Barclay st. ; Works, Paterson, N.J. 

The fact that this ShBlting has 75 per cent greater strength, a :fluer :fi.nish, and is truer to gage, than any other In use. renders it undoubtediy the most economical . We are also the sole manufA.cturers of tbe CELEBRATED COL� LIN8 PAT. COUPLIN&, and furnish -Pulleys, Hangers, etc. , af the most approved styles. Price lists maIled on appli-cation to JONES & LAUGHLINS 120 Water street, Plttsburgh,'Pa: 
, lIr Stocks of this Shafting in store and for sale by F ULLER DANA & FITZ. Boston, Mass GEO. PLAC.E & CO . , 126 Chambers street, N. Y. 
I RON PLANERS, ENGINE LATHES Drills, and other Machinists' Tools, of snperior qnal Ity, on hand, and finishil!g�, For sale low. For Description and Price addr.ss NEW HAYEN MAJiTlJF ACTURLNG CO. New Haven, Conn. 
WOODWARD'S 

llATlOllAL ARC H I TEC T. 
I 0 0 O'VOrking Drawings, 

$12, post-pail! .  
GEO. E.  WOODWARD, 

\9) Broadway, N. Y. 
for Oatalogue 0/ all boo," 

on A rchitecture, Agriculture, 
Field Sports and tke Horse. 

Entirely of metal, are the only 
lamps In use which can neither break, leak, nor explode. Are ornamental and cheap. Adapted to all household uses ; also, to stores, factOries, churches, &c. 

AGENTS MAKE $10 A DAY 
SELLING THESE LAMPS. 

Manufactured by 
WALLACE & SONS, 89 Chambers St . •  New York. 

Le[el's Improved Turbine . ,,-N EARLY SIX THOUSAND 
of them in use ; under heads from , 1� to 240 feet. 

lIr Send for onr pamphlet, one hun· 
_ dred and twenty pages. 

_ ' JAMES LEFFEL & dO., 
, Springlield, Ohio. and New Haven, Conn. 
IRON !!!TEAM!!!HIP BUILDER!!!. 

N�!t� Jo1l!Y, 
MARIl'iE ENmNEM, B O f L ERIiI. AN " BUILD 

ERS 0JHR�l&�fP. p��GINE!!!. 

REYNOLDS & CO .  

For Machinery o f  every variety. ALSO 
Bridge a n d  BooC Bolt s .  

STEEL " IRON SET SCREWS 

�:�����:l.; .. tJ�re�r'��':'6:��!':.� 
No. 145 East st., New Haven Conn. 

From 4 to 500 horse power, 
including Corliss Engines, Slide 
;f:i:��:rt!���:g. El��escl���: lar Saw-yms, Shafting, Pnlleys, etc. Wheat and Corn Mills, Cir· cular Saws, etc. 

Send for Price List. 
WOOD & MANN, 

Steam Enlrine Company 
WORKS-UTICA, N. l. 

.... UNOIPAL UFFIOE-4!!�ort)an.it 8t., New York . UNITED STATES AND FOREIGN SAL-
ol' NOAMN ACNODNEDRUFCETLITNINGGFCEOLMPTAINN!J Manufacturer8 . S T E A  M P I P  E A N D  • '*' (patented Oc- BOIL'B'b ,.OV'rIB.I ...... G tober 5. 1869, and OctOber 4, 1870. Reissned September ... ,II;l" '" ... .i. Zl, 1870. ) for covering Marine, Stationary and T.ocomo I ECO MY S D . . • 
tIve BOlIer8",Steam Fire Engines, P1pe., CYllnde�s. Vac: NO , afety, urabIl1ty. CHALMERS uNmH Pan� ater Pipes, Superheaters, Safe FIlliuIf, and: SPENOE Co. , ft. E. 9th st., N .Y. , 1202 N.2d st.St.Lonis. 
!i-IPes�ate Snrfaces ; particnlarly adapted to Hot·m ..... , UNION Manufactory and Omce : O R R ' S  O L Y M P I C M I L L S  

- S k W k O'-li River St., Troy, N. Y. · ' :pO e or s. Improved OILBR. 
Patented July !!0, '09 ,  May �, '''l. SPOKES, RIMS, AND PLOW HANDLES . 

N All goods warranted seasoned, .and of the best o. quality. JOHN G. DAVIS & SON 

Canadian Inventors, 
Under the new Patent Law Can obtain patents OIl tl>e 
same terms 88 citizens. 

For rull particulars address 
MUNN &: CO., 

S? Park Row. New York. 

Southwest cor. of Leovard and Otter sts . ,Phiiadelphla. 

Vertical & Horizontal 
CORN MILLS. 

ilO-lnch gtinds so bus. per hour, and 2O·ln. 15. Price 1280 and $140. EDWARD HARRISON , 1 New Haven. Conn. ! 
--- I PAT. SOLID EMERY WHEELS AND OIL I' , STONES, lor Brass and Iron Work"Saw Mlll.�.and .Edge Tools. NorthanoutonEmery Whuellio. Leeds,mas .. 

�BIIST DAMl'j'B REGULA-TOR for Steam 
� Boller. Send for Clrculars . 
� MURRILL & KEIZER, Bait. , Md. 

Union Stone Co.,  
Patentees and Manufacturers of 

ARTIFIC I A L  STONE 6& 
and���i!f�O:..�,:et�eei 'Machinery and Tools .  !:lend for circu-lar. ��t�.)l)�?"§tl.�s. 

DiaULond =-P.'inted 
STEAM DRILLS,. 

WIRE R OPE. 
J O H N  A .  R O E B L I N G ' S  S O N S ,  

JlANUP'AOTU1llIIR8, TBBNTOli, N. J. 
FOR Inclined Planes, etandi.ng Ship Rigging, 

Bridges, Ferries, Stays, or Guys on Derricks & "Cranes, 
Tiller Rope., Sash Cords of Copper and Iron, Llghtnlng 
fn,::n�:�:w �f �fJ'J':�r !\Il���a!:jt�y:��t,.:.en ;opro��� 
ci,.cular, giVi¥r price an,[ other Information. il'ena for 
ra':��t���n co���:�\�s1g: h�.r�f:&���:li'W!.����n8:-No. 117 Liberty street. 

L. W.Pond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 

T ATHES, PLANERS, DRILLS, of all sizes ; 

MtI�e����ln���Gfa�!�����t ���t::;nt,,:�dp��:�@ and :Shears for Iron. Ott ce and WareroolI\s, 98 Liberty st. ,New York ; Works at W orcester, Mass. 
A. C. STEBBINI!. New York , Alfent • 

American Saw CO" Manufactnrers of 

THE BEST SAW GUMMER OUT, ONLY 
$15 ; Emery Grinders at $25, UO, and 1100 ; Diamond 

Turning TooISc'! ,15 ; SoUd Emery wheels of all sizes i The 
l".rd��::���rT�r.t� �8.,cg:r��3�u�;�������. �:: 
THE " Scientific American " is printed with 

CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard sts. Philadelphia. I\nd 59 Gold it. , New Yor!> 
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