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CRAIN .AKINS .ACRINE. 
Chain cable for anchors is generally made by hand. each 

link being separately welded by the hammer of the black
smith. When it is considered that on the perfection of 
each weld the safety of a ship, with all her cargo and the 
lives of passengers and crew, depends the necessity of a re
liable chain is evident. 

The cable produced by the machine represented in our en
graving is of one and a quarter inch iron, of superior excel· 
lence in appearance as well as in quality. The links arc per
fect in form, the weld is invisible, and the strength of the 
chain has, as is stated, been proved by actual test to be 
much greater than that of the best handmade. The stand
ard test for cable formed from one and a quarter inch iron is 
twenty-eight tuns; but chain of 
this size, made by the machine, 
withstood a strain gradually in
creased to forty-six and a half tuns 
before breaking. Even then the 
fracture occurred not in the weld 
but in the opposite end of the link, 
thus proving the welding to be 
equal in strength with the iron 
used. 

The illustration shows the posi
tion of the chain in the machine 
while being manufactured. The 
anvil block is a cubical mass of iron 
baving a square recess from top to 
bottom, in which fits a vise or die 
carrier. This is pivoted at the bot
tom, and is operated by toggle joint
ed levers. This joint is connected 
to the vise at the top and to a cross
head or horizontal beam at the oth
er end, and is elevated and de
pressed by the piston of a small 
steam cylinder standing uprigltt di
rectly under the union of the le\-
ers. Inserted in the face of the vise 
is a die, cut to receive the half of 
ono link in a vertical. ""1 the half 
of another in a horizontal position. 
A corresponding fixed half in the 
anvil completes the die. When 
closed the latter presents on its face 
two holes, as far apart as the width 
of the link, and of a size to receh-e 
the iron to be welded. There is a 
channel passing between these holes 
for the reception of the last welded 
link. A trough or leader, inclined 
ILnd leading from the back of the 
machine, through a slot in the cen
t"r of the die, serves to convey the 
�tuds or bridges, and by a simple 
automatic movement, a single one 
i:; fed to t1w die simultaneously 
with the closing of the vise. 

The small cylinder, with its pis
ton rod attached tc the upper side 
of the toggle joint, is filled with 
water, and serves only to steady 
the movement of opening and clos
ing the vise. 

Rising from the back of the an
vil block is a heavy frame, support
ing above a steam cylinder of thir
teen inches diameter with a square 
piston rod, which serves as a ham
mer or press, the end of which is 
formed to correspond with the chan
nel in the top of the die, and re
cessed to receive the link to be 
welded. 

There is another attachment, not 
shown in the engraving, a descrip-
tion of which is unnecessary, as it 
is merely an automatic appendage designed to turn and 
move the chain along as it is completed; when attachold it is 
operated by the segmental gear shown on the side of the an
vil block. 

Thl' links are prepared by another machine, which cuts 
and bends them to the form of an elongated U. 

The operation of the machine is 8.11 follows: Convenient to 
thc machine is a fUl'IlaC6, provided with more or lells open
ings to receive the ends of the links, which, when properly 
heated, are inserted into the apertures of the closed die. 
Steam is then admitted, and the hammer is brought down, 
thus forcing, with a single blow, the link into the die and 
bringing the enda together, foming a butt weld. The vise 
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is then opened by the small cylinder below, and the perfect
ly formed link extracted. The vise is now closed, and the 
last made link placed in the channel between the apertures 
of the closed die, when the next link is similarly proceeded 
with. 

Links for connecting railroad cars, and those for bridges 
and many other purposes, can be made with this machine, 
with a slight alteration. One of the merits of the appara
tus is the perfection of its weld, it being instantaneous and 
affecting the whole surface of the uniting parts at once. 

The inventor claims that this is the first successful at
tempt to weld chain cables by mechanism, and the impor
tance of the product is such as to give to his invention the 
interest and value due to a much needed industrial improve-

lIAOHINE FOR lIIAXING OHAIN OABLES. 
ment. Patented by William Dennison. For further informa
tion address H. B. Dennison, East Cambridge, Mass. , where 
the machine can be seen in operation. 

------------4.� .• � ... -------------
.&n Expen.lve Motor. 

The EngZish Mechanic says that a small motor, suitable for 
sewing machines, has been invented by Friedrich Siemens, 
in Drellden. It is described as a Bteam engine which hall 
neither cylinder, nor piston, nor guide bars, nor crank, nor 
valves, but only a boiler, which is at the same time the mov
ing part. The machine works always with one and the same 
quantity of water. The steam passes through a cycle some
thing like what is Boon in nature; the sun evaporates water 

(f3 per A.nnum. 
IN ADVANGE. 

on the earth's surface; in the upper strata this again be
comes liquid, and returning to the earth does a large amount 
of mechanical work. The machine is only 0'1 horse power, 
needs little alteration, and is quite safe, the tension of the 
steam being low. If heated by gas, it consumes 2'5 cubic 
meters per hour. The cylinder-shaped boiler is expanded 
conically at the upper part. It stands at an angle of 45°, 
and turns on supports, while a beveled wheel arbor changes 
the motion into a horizontal or a vertical. It will be seen in 
action at the Vienna Exhibition. The above description is 
as clear as mud. 

------------4.� .• � ••• __________ ___ 
Tumblloc Plceoos. 

Professor Darwin, in a recent communication in Natm'c 

upon the origin of certain instincts, 
referring to tumbling pigeons, says: 

The behavior of the ground tumbler 
or lotan, of India, renders it highly 
probable that in this sub-breed the 
tumbling if! due to some affection of 
the brain, which has been transmitted 
from before the year 1600 to the pres
ent day. It is necessary gently to 
shake these birds or, in the case of the 
Kalmi lotan, to touch them on the 
neck with a wand, in order to make 
them begin rolling over backwards on 
the ground. This they continue to 
do with extraordinary rapidity, until 
they are utterly exhausted, or even, as 
some say, until they die, unless they 
are taken up, held in the hands, and 
soothed, and then they recover. H is 
well known that certain lesions of the 
brain, or internal parasites, cause ani
mals to turn incessantly round, either 
to the right or left, sometimes accom
panied by a backward movement; and 
I have just read, through the kindness 
of Dr. Brunton, the account given by 
Mr. W. J. Moore (btdian Medical Ga
zette, January and February, 1873) of 
the somewhat analogous result which 
followed from pricking the base of the 
brain of a pigeon with a needle. Birds 
thus treated roll over backwards in 
convulsions, in exactly the same man
ner as do the ground tumblers; and 
the same effect is produced by giving 
them hydrocyanic acid with IItryeh
nino One pigeon which had its brain 
thus pricked recovered perfectly, but 
continued ever afterward� to perfornl 
summersaults like a tumbler, though 
not belonging to any tumbling breed. 
The movement appears to be of the 
nature of a recurrent spasm or con
vulsion, which throws the bird back
wards, as in tetanus; it then recovers 
its balance, and is again thrown back
wards. Whether this tendency origi
nated from Borne accidental injury, 
or, as secms more probable, from some 
morbid affection of the brain, cannot 
be told; but at the present time the 
affection can hardly be called morbid 
in the case of common tumblers, as 
these birds are perff'ctly healthy and 
seem to enjoy performing their feats, 
or, as an old writer expresEes it, 
.. showing like footballs in the air." 
The habit, apparently, can be con
trolled to a certain extent by the will. 
But what more particularly concerns 
UB is that it is strictly inherited. 
Young birtls reared in an aviary which 
have never seen a pigeon tumble, 
take to it when first let free. The 

habit also varies mach in degree in different individuals 
and in different sub-breeds; and it can be greatly augment
ed by continued selection, as is seen in the house tumblerll, 
which can hardly rise more than a foot or two above the 
ground without going head over heels in the air • 

------------4.01 •• � .•• -------------

HORSE CHESTNUT STARCH.-Starch is now manufactured 
in the south of France and the neigkborhood of Paris from 
the horse chestnut. This nut yields about 16 or 17 per cent 
of pure starch. If it is to be used as food, it must be treated 
with water containing carbonate of soda, to remove all the 
bitterness, and then the Btarch must be washed repe�tedl1 
with pure water. 
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is most thoroughly dried and rolled very hard, to change as tions which engendered a strong doubt 8S to whether sensa 
little as possible in use a.nd present a smooth, even surface tion were absent. Pigeons were very di1licult to kill, and 
to the pulley. Where a thick I'elt is used, there is an advan- indeed, the only bird which appeared instantly alIel:ted by 
tage also in having the flesh side out, from the fact that it the shock was the common turkey. Thede fae;s may be ex 
e;ives and stretches more readily, as it has not t,he firm even plained by the non-conducting qualities of the wool of the 

PUBLISHED WEEKLY A'l' surface of the grain side. It is now coming to be under.stood, sheep and the feathers of the birds, and in addition the in 
NO. 87 PARK ROW. NEW YORK. however, that pulleys covered with le.lther, willndd greatiy ference may be fairly drawn that lIuch experiments made 
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to the efficiency of a belt, and that a much larger amount of upon animals afford no data which may with certainty be 
work can in this way be done without tl,e slipping of the considered as applicable to ml.n. 
belt. If the band hugs the pulley the more closely, as it The objection that electrical executions would b(l free from 
does with the latter covered with leather, it will not need to the horrible impressiveness of hangings might be easily ob 
be strained so tightly, and will, therefore, wear proportion- viated. The criminal, f"r instance, could be exposed upon 0. 

ately longer, althoug)J this is of small account compared platform, in full vielv of the assembled witnesses, add mau 
whh the large saving of power which would thus be effected. acled io a chair, bis irons being connected with a battery and 
There is good reason to believe that, in many establishtnen�s RuhmkorlI coil capable of giving, say, an 18 inch Ilpark. The 
where the power is not sufficient, this simple improvement mode of closing the circuit might be a simple button to bll 
alone, which costs very little, would supply just the de- pressed by the finger of the sheriff. Then when the usua 
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To keep belts soft and pliable, bl,1t little care is generally the convict instantly expires, and all is over. There would 
needed, but a little attention on this point would be well be no slipping nor hreaking of ropes, no black cap, no sus 
worth the while of many mill owners. When a belt is dry r-ension of a writhing form for twenty minutes or half an 
and husky, but still pliable, a little blood-warm tallow dried hOllr, none of the grim watching for death by the medical 
in by the fire or the her.t of the sun is all that is needed. attendants nor any of those hideous surroundings which 
Belts which have become hard and dry sllOuld have an ap- now only serve as food for sensation mongers, and prove 
plication of neats' foot oil mixed with a small quantity of that a relic of barbarism can still be rctaincd in the laws of 
resin, a civilized country. 

One not acquainted with the business cannot fail to be sur· --------.. --.. -------

prised at its extent. A convention of belting manufacturers THE LATEST AROTIC EXPLORATIONS,···TD RE.ARX 

was held in New York city a few months since, for the pur- ABLE ESCAPE OF THE POLARIS PARTY. 

pose of agreeing upon a general tariff of prices, at which A strange. eventful history, more like the fiction of the 
seventeen firms were represented, and at least one of these romancer tban the recital of plain unvarnished fact, is the 
firms has 0. capital of over II. million dollars in the business, narrative gleaned from the lips of the men who have Bur 
running seven large tanneries in Pennsylvania and Maryland vived their fearful mid-winter voyage on a rart of floating 
:.0 make leather, principally used in their belting business. ice. The story is one of hope and bitter disappoiutment; of 

--'-----.......... • the indomitable perseverance of an intrepid leader toward a 
BCIENTIl!'IC EXECUTIONS. goal, in the attainment of which he was prevented by a death 

LEATHER BELTING, Since juries in this State have become impressed with the which is sbrouded in mystery, and not untouched with dark 
Good bands, well put on pulleys of sufficient size to do fact that murder is a crime punishable by death, and not a suspicion; and of lit rife and dissension among the crew, cuI 

elsily the work required, constitute no small proportion of mere vagary of an .. emotional" or other form of insanity, minating in the heartle!ls abandonment of a score of souls to 
the flxpense of getting into operation any considerable amount we have remarked some comment relative to the qucstion an almost inevitable fate. Then follows the record of the 
of machinery; but when this part of the work is wtlll done at why the present barbarous mode of execution is not super- long sunless winter spent on the ice floe, the horrors of an 
the outsct, an almost endless amount of annoyance from the seded by one of the ready methods of taking life known to ever present death from the fury of the waves, or the slower 
brflak.ing down of machinery ill subsequently saved, and the science. Hanging by the neck is supposed to cause 0. dislo- tortures of starvation, staring the despairing baud hourly in 
good belting, if properly cared for (and very little care is ('.Qtion of the vertebne, but its object is ru.rely effected. 'l'he the face. Lastly, when the perilous craft has, after being 
needed), will so long outwear the low priced article as to distan<:e a man should be dropped or jerked upward in order swept over fifteen hundred miles of ocean, reached warmer 
make it cost really far less in the end. There is, however, to break his Leck depends upon his size, weight, and other waters, and is beginning to melt gradually away, when the 
considerable misa('prehension, not oniy among machinists physical peculiarities, so that it can only bE, guessed at; and destruction so long averted seems imminent, the finger of a 
but even among belting mo.nufacturerll themseh'cs, as to consequently the estimate is frequently incorrect and stran- merciful Providence is interposed, and by wondrous fatality 
what constitutes the best leather for making tha mORt ser- gulation ensues. It is aSl!erted by many that death from a vessel colliding with their floe rescues the wanderers and 
viceable bands, and, with the large number of firms in the the latter, as well as from any other cause im'olving a stop- bears them home in safety, snatching them from a doom 
business, there is lIuch an active competition that, while an page of the supply of air to the lungs, is painless; and, as which doubtless, ere this, bas overtaken their comrades in 
apparently good belt can be bought at a low price, it is very when respiring foul or noxious gases insensibility supervenes the frozen waste of the far North. 
di1licult, and almost impossible, (lven for an expert, not con- without previous ill feeling, so the ,criminal, the moment his The Polaris, it will be remembered, was fitted .?ut for 
sldering where the belt was manufactured, to distinguish weight is brought up'on the rope. 'becomcs unconscious, al Arctic service in the New York na"Y yard, during ibe sum 
between the best belts and those which in wear will be found though strong muscular movement may.continue. This, mer of 1871, and under the immediate supervision of ller 
decidedly inferior. however, is 0. disputed question, and the. majority of opinion commander, Captain Charles F. Hall. Leaving the port ",he 

The first point to look at in a belt is the quality of the inclines to the belief that strangulation is attended with all touched at St. John's, Newfoundland, and In the early part 
leather, and here we have at once divel'lle opinions e\'('n tue agony indicated by the contorted features of t!:.e sufferer. of August met the United States steamer Congress, at Disco 
among"belting manufac.urers, some contending that leather Two recent executions in this vicinity, at one of which the Greenland, from which vessel she received her final sup 
cannot be made too heavy and too hard for the best quality of ilUIse of the criminal beat at 108 after five minutes of sus- plies. On the 24th of the month, after purchasing Esqui 
belts. This is the general impression among foreign manu- llension, clearly show that no catter how great eare be taken maux dogs, skins, and other necessaries, Captain Hall wrote 
facturers, and the same idea is advanced in the business to ensure speedy death, an absence of suffering due to failure his adieu to civilization from Tessinsack; and from that date 
here, but it must be evident, on an examination of the facts, of the preparations at the last moment cannot be guarded to the present time, no Udings of the expedition ha"e becm 
that such an opinion is erroneous. There is n'ry little dif- against. Hence it is well to consider why a death absolutely reCeived. 
ference in the texture and appearance of leather which will certain and painlesli could not be substituted for the gallows. After leaving Greenland, the ship, according to the stat(l 
wear best for the soles of boots and shoes and that which The advocates of hanging point to its horrible nature, and ment of the rescued survivors, proceeded to the north througl 
will serve best, for band leather, and most of the heo.,·y har- tile degradation of being strung up like a dog in the presence Smith's Sound, wllicll is described as identical with t.he Polar 
ness leather, if well stretched and finished with less oil or of witnesses, as a moral preventive of crime; lIut it is dOllbt- Sea of Kane, discovered in 1853-.'), and reached Robeson's 
stuffing, would make good belt leather. But it should be ful whether a person disposed to murder ever gives a thollgut channel, in whicll the highest latitude was attained,82" 16' 
noted that, in the best belt leather, the original fiber of the to the nature of the penalty, or, even after imprisonment, The strait, it was found, extended nortll for about 45 miles 
hide must be as little disturbed as possible. An eumina- shudders at aught other than the unknown pangs of death. from 81" 44' to 82" 20'. Beyond this was a lead of water 
tion with a microscope of the edge of an ordiLaTy piece of sole Of tile many mechanical means of execution proposed and and then another Ol'f'an or boy, having on its western side 
or belting leather will show how these fibers &N interlaced; practised, probably the surest and most bloodless is the land stretching as far as ihe eye could reocll, and on the 
and, when not disturbed, this constitutes the great strength Spanish garotte, but in this, as in hanging, there iii a savor east another shore but dimly discernible. This expanse was 
of a raw hide. The object in tanning belt leather should be of barbarity of which a civilized community can well afford free from ice, anl is conjectured to be either the North 
to unite the tannin and tIle gelatin in the cells of the hide so to rid itself. Polar Ocean, or a sound leading directly thereto. Many im 
as to preserve, while disturbing as little as possible, this It seems to us that, for the purpose, no bette- agent than a portant c:rcnmstAncel indicated with great clearness that be 
tissuo of fibrin, while for sole leather the object is to put powerful electrical discharge could be employed. Professor yond this channel lay an open lICa, for mild weather, fogs 
into the hide the largest possible amount of tannin. By the Tyndall has invelltigated the effect of lightning strokes upon and mists, could come from no other source. There was no 
first method the original tensile strangth of the hide is pre- the human frame, and has arrived at the conc;usion that Impediment to immediate advancement, and every probabil 
served and added to; and by the second, where tensile animation and cons('iousness are instantly suspended; in ity existed of a clear path directly to the long sought pole 
strength is not so much the object, the leather is made hard- other words, life is blotted Ollt the moment the cutrent pass- Buddington, the sailing master, became anxious, and strong
er and tougher to stand the wear in the way of attrition to es through the body. The Professor involuntarily made ly opposed proceeding further, grossly, it is stated, misrep 
wllich it is to be subjected. himself tha subject of an ex,Jeriment of this kind, though resenting the difficulties and dangers of such a course. He 

Notwithstanding, however, the necessary distinction here fortunately without harmful rCllults. He states that, while being the navigator and the official judge of this expediency 
made, it is very difficult to mark the point between the best delivering a lecture before a large audience, he Ilccidentally Hall, contrary to his own inclinations and tholle of others of 
belt alld the be�t s-'le leather, taking only a small piece of came In contact \'lith a wire, from which he received the dis- his crew, yielded. and returned to winter at Polaris Bay, lat. 
each; hut annther point, of far greater importance, is the charge of a powerful battery of Leyden jars. For a time, 81" 38', long. 61" 44', where tho ship WRs soon frozen in. On the 
proper selectioJl of the Ilart of the hide of which the belt is he says, his existence 'vas suspended; he was 'utteriy uncon- 10tll of October, ('aptain Hall determined to make an indi
made. For the making of the best belts, only a comparative- sclous, although he did not fall nor alter his position. Then vidual effort to reach the polar sea, and accordingly organ
ly small portion of a hide can be used, and this is taken off as the effects passell away, he describes the sensation to be as ized a party consisting of himself, two Esquimaux and Ches
the butt or thickest part. Where a cheaper belt is required, if he had been blown in pieces, each limb feeling separl\te ter, the mate, the means of transportation being dog sledges. 
a larger portion of the llide is used, covering a portion where and one member after another regaining sensitiveness until After an absence of two weeks, on the 24th of October tIle 
wrinkles exist, or an unevenness of service. These defects he had entirely recovered. The recogni1ion of his surround- expedition returned, but as to ,,·hat it accomplished no au
may be in a great measure covered up by rolling and stretch- ings, suggestmg where he was. and also the thought of not thentic information can be gathered. Hall on his arrival 
ing, but the natural snape of the hide will soon make itself allLrming his audience were his first efforts of mental con- was in gt'od health, but soon complained of the heat of the 
manifest, so that the belts will not hug the pulleys closely sciousness. vessel. A cup of coffee was given him, after which he be
and will run unevenly. It is understood that the largest While these experiences of Professor Tyndall go to show came quite ill. From the statements of Joe, the Esquimaux,it 
and best hides are always I!elected for belt leather, and that the instantaneoull and deadly effect of large quantities of seems that he believed that he was poisoned: and he said &0. 
they must be free from cuts or brands; but where this is not t'lectricity upon the human frame, other investigations that pointing out to his attllndant the name of a drug, which the 
the case, the purchaser can readily see that he is buying a have been made upon the lower animals have given different latter cannot remember, in a medical work. Added to this, 
low-cost article. and varyin« results. Professor Peplltlr, in one of his lectures there is a strange reticence on the subject among the white 

It is a great desideratum to have the belt hug the pulley in this city, stated that at one iime experiments were made men saved, altbough it is hoped that later they may impart 
as closely as possible, and this Is best attained by running in London in order to determine whether cattle could not be fuller particulars. After fifteen days thp captain died, as 
what is called the gra.in or hair side next the pulley, with s1nughtel'E>d by this means. It was found that sheep, after it is stated, of apoplexy, though it is very difficult to recan
the flesh side out and for this purpose all good beli leather receiving a discharge, underwent powerful muscular r,optor- CIle the quick stroke of that disease with the symptoms of 
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vomiting, paralysis, etc., describt>d. He was buried during 
the dark winter's day by the light of a solitary lantern, in a 
grave hewn in the ice-sleeping in the midst of the solitude, 
the secrets of which he had gi\'"en his life in seeking to re
veal. 

Afterwards the weather became somewhat warmer, rang
ing from zero to 1 5· below. The wind was at times very 
strong, often blowing at the rate of 60 miles an hour, and 
the fog and mists continued. During June, Mr. Tyson set 
out with two boat!!, but was soon obliged to return. The 
vessel now became very leaky, anel finally Buddington aban
donl'd the expedition and started homeward. On the' 1 5th of 
October, in lat. 80' 02', �he ship encountered severe gales and 
becamfl jammed among the bergs, the ice lifting her out of 
water and crushing her badly. Anticipating her breaking 

away, orders were given to shift the provisions ashore, bllt 
after the greater part were deposited, togethel' with a num
ber of rifles with ammunition, a heavy storm arose, which 
caused the sbip to part her moorings. The crew on the ice 
signaled and shouted for assistance, but although the ves
sel was under control and could have returned to their suc
cor, no affort was made to do so, and the abandoned men 
saw with despair their apparently only hope of safety disap
pear in the darkness. The next day Mr. Tyson, who was 
among the number, attempted to reach land in the boats, 
but was unable to do so. Soon after the Polaris hove in 
sight under canvas and steam, making her way along the 
shore. The men t.ried every means to attract attention, but, 
although the ship was but eight or nine miles away and her 
crew must have seen the signals, she kept on her course and 
dropped anchor in a bay on Northumberland Island. Again 
the boats were launchQd, and again a struggle was made to 
escape from the floe, but the water "Vas thick with ice and 
the drift and snow too powerful to overcome. Then the 
ice raft commenced the voyage, which lasted llntil the 80th 
of April last, or 197 days. Up to the 1st of November the 
narrative tells of repeated attempts to reach the shore, and 
of as many failures; then land disappeared and the weather 
became stormy, the men relinquished their endeavors, and 
built snow houses on the pack to protect themselves. Three 
were dwelling houses and one was for stores. The party 
now conllisted of Captain Tyson, Joe, Hannah (his wife) and 
one child, Hans Cluistiun, wife and four children, and Mr. 
Myers and eight mpn. On the 1st of December the Arctic 
winter set in and the sun rose no longer. Day could not be 
distinguished from night except by a faint streak on the 
horizon. The capture of seals, the flesh and fat of whicll 
formed the principal sustenance, became almost an impossi. 
bility, and the absence of blubber preventec1 the making of 
fires, 

This fearful condition of affairs lasted until the 19th of Jan
uary when the sun once more shone forth for a short time. 
On the last of February the provisions were nearly all gone, 
and one of the boats had been cut up for fllel to mp)t ice for 
drinking water. Providentially a lot of Esquimaux dogs 
drifted on the floe, and these, killed and eaten, furnished 
food_for a month longer. During the latter part of March a 
heavy gale drove the ice out to sea, and finally broke up the 
floe on which the houses were built, reducing it from a fiE'ld 
of five miles in circumference to one of twenty yards. On 
the 1st of April the danger became so great that it was de
cided to abandon a lurge stock of meat, clothing and other 
articles and regain the main t.ack. This was done, but an
other tremendous storm arose, smashing the ice into smallE'r 
fragments. Starvation seeme(l now imminent, for it wall 
impossible to hunt around for seals. Luckily 0. polar bear 
ventured on a marauding expedition into the camp, whl'ro he 
met an untimely fate from the rifles of the men. His flesh 
sUppOIted the party until their rescue. More bad weather 
took place until they drifted further south and cncountered 
smoother sea. On the 29th of April lwo steamers were 
sighted, but the signals made were not seen. The disap . 
pointment was, howilver, atoned for on the morrow, for the 
British Realing steamer Tigress accidentally, in a dense fog . 
ran agai�st the very floe of ice which bore the survivors. 
Their rescue was speedily accomplished, all hands being not 
only alive but even healthy and well. The Tigress carried 
them into St. John'lI, wllere steps were immediately taken 
to restore !hem t.o vigorous health. It will be understood 
that their perilous adventure and strange rescue made them 
objects of both curiosity and commi�eration to the people of 
Newfoundland. 

The scientific results of the Polaris expcdition arc of course 
nothing. Captain Tyson, to whose courage and firmnel!s the 
safety of the rescued p,-rty is due, states tha.t near Robeson 
channtll he found many marine fossils, which indicate that 
the locality was once the bed of the sea. No traces of "ny 
permanent habitation of Esquimaux were discofeIed. His
tory furnishes no parallel to this wonderful voyage. The 
escape of the crew of the HanSR, of the German north polar 
expedition, by the same means, is thrown far in the shade. 
The Hansa was crushed in the ice off Greenland in October, 
1869, in lat. 70· 49', long. 10· 51 '. The meu, fourteen in num
ber, took to thtl ice and built a sJ'ug house out of patent fuel. 
They drifted 1,100 miles and, on June 1 4, 1870. arrived at 
Fredericksthal, on the other side of Cape Farewtlll. Their 
cruise was longer than that of the Polaris party, but they 
only drifted 1 0' of latitude, while the latter sailed over 24· 
85' and besides lived in constant peril. 

A vessel, it is s'ated, will soon be dispatched in search of 
the Polaris; and if there is a cltlar way through Robeson 
channel, it is probable that the expedition will press on to
ward the pole. At least we shall have some information as 
to the fate of the ship and her remaining crew, which wiD, 
perhaps, clear up tht- myste�1I1urr(jundillg thll fltatements of 
the rescued men . 

AlIEBICAlf EXHIBITS AT TRE VIElflfA EXPOBITIOlf. 

A facetious correspondent of one of the daily journals in 
this city reCE'ntly, in a lofty flight of humor at the expense 
of the United St.ates exhibit at the Vienn ... show, asserted 
that our sole products there to be found consisted of some 
bottles of Mississippi water, a dentist's chair, a case of Colt's 
revolvers, one fltuffed eagle and a few other etceteras which 
we do not just now recall. The paragraph, we notice, has 
bean extensively copied, and in many instances we find it ac
cepted by country exchanges as sober truth, and published 
i¥t connection with editorial comments. It might be sup
posed that so ridiculous a statement would need no explana
tion, but for the bene&t of our journalistic brethren who 
have innocently put their faith therein, as well as for gen
eral public information, we condense from the columns of En
uinferinu the following description, showing the true swte 
of our representation in Vienna. 

The space allotted to the United States is altogether 70,000 
square feet, which is rapidly filled as quickly as the disor
ganized state of affairs incident to the charging of the com
missi'ln and the slownesll of the workmen will permit. On 
the opening day, the condition of the transept was screened 
from view by two large barricades fl)rmed of packing cases 
which, stretching across the space, were covered with cloth. 
Upon them were 1 laced a heterogeneous Iuass of exhibits 
which, however, made a good show and hid the chaos be
yond. This, it will be observed, does not accord with the 
Herald reporter 's description : that our department looked like 
., an abandoned railway town on the plains." Engineering's 
correspondent adds that within three weeks (about the pres
ent time) 0.11 should be in good order and all the machinery 
in motion. 

Our section of the machinery hall will be remarkable on 
account of an absence of steam engines. True, there are 
four engines, but these can scarcely be regarded as exhibits; 
they are rather necessary a�pliances for the machinery in 
motion. Of these engines two small ones stand, one in each 
side aisle of the hall, one in the northern side "f the main 
body of the hall, to drive tht' machine tools, Wllilst the 
fourth, a large horizontal engine, is on the southern side, 
and will work the wood .working machinery. 

It had been hoped that some large engines of the Corliss 
type would have been exhibited, but this was found impos
sible. The horizont.al engine, before mentioned, is hut a 
small one, with a cylinder 1 2  inches in diameter and 24 inch 
stroke, and is only remarkable for the rapidity with which 
it was cfJnstructed. It WILS built at the Norwalk Iron Works 
in less than three weeks, the iron I)f which it was made hav
ing been lyinl; in pigs at the works 20 days before the ves
sel, placed by the (iovernment at the disposal of the exhibi
tors, quitted Brooklyn navy ya\'d. The steam for working 
the four engines in thi!! stlction is obtained from an ordinary 
horizontal tubular boiler, made by Messrs. Pitkin Brothers, 
of Hartford, Conn., and was sent over by them, not in any 
scnse as an exhibit, but simply to help towards maintaining 
the credit of the section. 

It wlll be seen, from what we have said above, that the 
mechanical exhibits in the hall may be divided broadly into 
Cour groups, light machinery being in the north ar.d south 
aisles, and, in the center of the hall,machine tools on the one 
hand and wood-working machinery on the other. Close by, 
at the extreme end of the hall, there is a great exhibit of 
Fairbanks' weighing machines, the largest having a capacity 
of 80 tuns, whilst others (there are about thirty in all) range 
from 4 or 5 tuns down to the smallest sizes made. 

The United States section is exceptional in having erected 
shafting in the side aisles. This shafting, as well as that 
for the wood-working machines, has been supplied by Messrs. 
Jones and Laughli ns, of Pittsburgb, the shafting supplied in 
the exhibition not being suitable for the light tools and the 
wood working machines. Specimens of this shafting, as 
well as examples of pulleys, hangers, special castings for 
agricultural implements, etc., are shown by these manufac
turers, close beside the stand of the Ramapo Wheel Works, 
of New York. This is in the north aisle, where e.re also the 
'",oodl,ury Brush MachinE', a circular loom and other textile 
machine�, some pumps, and several smaller exhibits. In 
the south aisle the most interesting exhibit will be a series 
of machl.nes for making shoes; these JQachines, of which 
there will be about twenty, are sent, like most of the exhib
its in this section, from New England. Some printing and 
stereotyping machines will, with others of minor int!lrest, 
fill the remainder of the ayailable space in this aisle. 

Conspicuous in the main part of the hall are the exhibits 
of Messrs. Sellers and Co., Philadelphia. Amongst them we 
may mention in tbis �eneral notice a mechanical puddling 
plant, rolling mill housings, a slotting machine, a lathe, 
a planing machine, and a 650 lb. steam hammer. Messrs. 
Pratt and Whitney, of Hartford, Conn., show fine sets of 
special tools, sixteen in all, and designed, some for sewing 
machine manufacture and others for the production of 
guns, etc. 

Messrs. Stileil and Parker, of Middletown, Conn., exhibit 
presses of differt'nt ltinds for cutting and stamping metals, 
embossing, etc. Close by are several milling and screwing 
machine� , exhibited by the Brown and Sharpe Manufactur
ing Company of Providence, R. I. Messrs. Darling, Brown, 
and Sharpe, the standard makers of measuring instruments, 
will SllOW a fine collection of their specialty. This, with 
perhaps one or two unimportant exceptions, completes the 
number of machine tools. The wood-working machines, 
whicllare also in the center of the hall but on the southern 
side, are quite numerous and important. Messrs. Richards, 
London, and Kt'Olley, of Philadelphia, exhibit only oue tool, 
a hand saw of excellent design. Messrs. Rogers and Co. 
have a good selection of wood-working tools, including plan-
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ing and matcbing,tenoning and mortising m achines. Messrs. 
Whitney, of Winchendon, Mass., exhibit five wood.wl'rking 
tools, similar to those shown by them in the Paris Exhibi
tion; but they have besides an interesting series of pail 
making machines. Messrs. A. J. Fay and Co. also contri
bute fiye wood-working machines; as does Mr. Ball, of Cin
cinnati. A Root blower, a woolen loom from New England, 
and a few more of which the traces are hardly yet visible. 
fill the spaee allotted in the machinery hall. 

In the covered garden court, which by the way is an ele 
gant structure, will be exhibited a large number of small 
labor-saving machines. Amongst these, sewing machines 
preponderate. The leading makers, indeed, wish apparent
ly to tnrn this hall into a depot for their wares; thus for the 
Wilson sewing machine, 2,000 square feet are allotted, for 
the Singer, 1 ,000 square feet, and for the Howe, 600 square 
feet. The other makers follow at a respectful distance, 
some of them being contented with on1y 6 square feet. In 
this same hall Nathan and Dreyfus, of New York, exhibit 
specimens of lubricator!!, and pumps of all classes will oc

cupy most of the space which the sewing machines have not 
abborbed. We may also mention an interesting exhibit coJ,l
tributed by Mr. Pickering, consisting of blocks of sandstone 
quarried from a great depth, and impressed with the im
print of some primitive monster. 

In the agricultural hall entirely devoted to the United 
States, there are established some finely finished specimens 
of American reapers and other similar implements. It reo 
mains now only to mention the smaller independent halls, in 
which will be shown, principally, street cars. It was hoped, 
and in fact arrang-ements were completed, for the exhibition 
of some Pullman palace cars, fitted with the 'Vestinghouse 
air brake. Circumstances, however, prevented the arrange
ment from being carried out. 

------------4.� .• � .•• __ ----____ __ 
BClElfTIFIC AlfD PRACTICAL IlfFOBIIATIOlf. 

PRESERVATION OF ORGANIC sUBSTANCES. 

M. Laujorrois communicates to the Frencll Acadtmy the 
following method for preserving organic substanCE'S. It 
consists in adding to the material to be preserved a minute 
quantity of fuchsin, barely one hundredth part. A vessel 
filled with gelatin in solution, to which fuchsin had been 
added eleven months bpfore, was exhibitcd by the inventor, 
and although the receptacle had remained open to the at
mosphere, its contents were unchanged. Pieces of beef en 
yeloped in blotting paper soaked with gelatin and fuchsin, 
were found to keep unaltered, the fibers of the meat only 
becoming somewhat tough and presenting the appl?arance 
of gutta percha. By maceration in water for twenty -four 
hours, the beef became perfectly fresh and furnished a soup 
in which no disagreeable flayor could be detected. Coffee 
and other substances were experimented upon with similar 
good results . 

BURNING THE DEAD_ 

Professor Polli is agitating the subject of cremation of 
the dead in England. He not only repeats all the well known 
arguments in support of this disposition of bodies, but de· 
monstrates that, at the present day, when the science of hy
giilne has made such progress. and especially in a t'Ountry 
like (ireat Britain, whpre every inch of j!'round has its value 
and where the population is out cf proportion to the area 
of the soil, it should be understood that the organic princi
ples emanating from decaying corpses both poison the wa
ter and engender end�mic maladies. 

WEEDS AND THE FERTIT.ITY OF 1'HE SOIl •. 
ProfessorVolske, says Les Mondell, has found by analysis 

tllat, of the rarduulI acauUII and utmar repenB, two useless 
weeds which infest fields in France, the first grows princi
pally in soils rich in potash, and the other in soils largely 
coutaining silica as well as phosphate and sulphate of lime. 
It would be a good idea tor agricultural chemists to avail 
themselves of the hint, and, by determini ng the nature of 
the ground in which our most common weeds are principally 
found, thus afford to farmers a ready way of approximately 
determining the quality of their land. 

PREPARING SUI'S FOR PLANTING. 

The Gazette dell C(lIl1pallltl'R recommend s to dip the extrem
ities of the slip in c:.llodion, containing twice as much cot
ton as the ordinary material used in pbotograpby. Let the 
first coat dry and then dip again. After planting the slip, 
the development of the roots will take plr.ce very promptly. 
This method is said to be particularly efficacious in woody 
slips, and to succeerl well in scions of the geranium, fuchsia, 
and similar plants. 

COMBUSTIBILITY OF THE DIAMOND. 

An experiment reCE'ntly made by Mr. Sl'encer of Man
chester seems to prove that under certain conditions the dia
mond is combustible at quitE' a low temperature. A South 
African diamond, strongly colored and of about the size of 
a pea, was enveloped in refractory clay with a mixture of soda 
and hydrate of lime, placed in a crueible and then heated on 
the hearth of a muffie furnace for three days and nights. 
Although during this period the temperature was not deva
ted above a cherry red, it was found on o�ening the mass 
that the diamond had completely disappeared. 

CHANGING THE COLORS OF FLOWEUS. 

The Gazette de, Campagne8 says that M. Hucghe has suc
ceeded in changing the common cowslip from its natural 
yellow to an intense purple by merely transplanting it into 
richer earth. The color of plants can be readily varied by 
mixing certain substances with the soil. Wood charcoal 
will darken the hue of dalllias, petunias, and hyacinths. 
Carbonate of soda turns the last mentioned :Bowers red, an:1 
phosphate of soda alters greatly the shades of many plants 
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WATER XAIIf TAPPIIfG XACIUIfE, 

Our engravings illustrate a new and convenient machine 
for tapping water mains preyious to attaching conduit pipes 
thereto. The operation is one of some difficulty ; and as this 
device is constructed so as to perform its work with rapidity 
while necessitating but very little waste flow, it will doubt
less meet with ready appreciation from plumbers and others 
requiring its use. 

experimenting to discover the cause of boiler explosions. 
The experiments would be made during the months of 
September, October, and November next, at Pittsburgh or 
Cincinnati, and Sandy Hook, N. J. An effort would be made 
to find the cause of explosions, and in this master mechanics 
who navigate the land were as much interested as those 
who navigate the sea. 

steel. F is the steel pointed drill bit for ordinary use, and 
G an end view of the same. 

An especial advantage of this bar is that it can be used 
for de�p or shallow holes by simply adding to the length of 
the tool. In brief, in this single invention the miner or quar
ryman is at once l)rovided with a pick pointed bar, crow· 
bar, copper drill, copper tamping bar. and any number of 
steel bitt!, the whole adding but little weight, over a singlo 
drill of the kind ordinarily employed, to his kit of tools. Fig. 1 is a perspective yiew, and Fig. 2 a sectional view. 

The two parts of the drill case, A and B, are clamped to. 
gether by bolts, C, and h",-e a hole formed half in each for 
the drill, E. At one end is a stuffing box, F, and at the 
other a detachable washer, G, in a socket, having a concave 
face to be clamped against thtl packing gasket, H, on the 
side of the main to make a water-tight joint. Another gas. 
ket, I, is placed at the bottom of the socket. 
These gaskets and the washer are made in 
two parts, so as to be removed when the pipe 
is inserted, as the stop cock on the latter, if 
they were in single pieces, would prevent 
their being slipped off over the end. J is the 
cock traversing the drill hole to close it when 
the drill is drawn out. It has a handle, K, 
on the outside for turning it, and has a deep 
notch, L, cut in it, coinciding with the drill 
hole, to let the drill pass into the pipe for 
making tho aperture when it is adju�ted to 
the position represented in Fig. 2. 

After the hole is drilled and the point ot 
the drill is drawn back beyoml the cock, tho 
latter is turned so that the part, M, comes up 
and stops the orifice. The instrument i� then 
removed, and the pipe to be screwed in is in·  
serted. The cock being turned back again, 
the pipe is pushed forward and connected 
with the main, after which the apparatus is 
detached. 

The passage, N, for blowing out chips by 
the water mily either have a pipe connection 
fastened to it for conducting the washings 
away by a flexible pipe, as �hown, or it may be entirely 
closed by a screw cap, to be taken off when the drill case is 
to be washed out. The apparatus is clamped to the main by 
the ordinary clamps clearly represented. 0 is the feed screw 
for the drill, the latter being operated by the ratchet pawl 
and lever, P. 

The inventor has recllntly patented an ingenious improve
ment on this device which will shortly be publillhed. 

Patented through the Scientific American Patent Agency, 
March 18, 1873, by Mr. William Young, of 67 Northampton 
�treet, Easton, Pa. , by addressing whom further partieulars 
may be obtai ned. 

------------�.� .•. �.------------
IJ[PROVED CUTTIIfG IfIPPERS. 

Mr. Frederick A. Adams, of Shelburne, MaRs. , has recent. 
ly patented the im. 
prm'ed tool represent
ed herewith. To the 
iaws are fastened two 
cutters which are alike, 
one of which is at
tached to the jaw, A, 
by the screw, B, and 
by a dovetail having 
its angle at C. On the 
jaw is a projection or 
flange, D. and on the 
cutter is a correspond
ing depression or sock· 
et. The arrangement 
and direction of the 

Persons who haye suggestions to make in reference to the 
experiments should address <:leneral Smith, Treasury De
partment, room No. 28, Washington, D. C. 

------------�.� . •  � .•• ------------
.IIfER'S DRILL BAR AIfD BITS. 

Few arc aware of the dangers, incurred by the miner in 
pursuing his perilous avocation far under the surface of the 
earth, from the premature explosion of blasts ; nor does the 

YOUNG'S WATER MAIN TAPPING MACHINE 

public generally realize tllP. large number of men annually 
killed and maimed by such disasters. During the year 1871, 
in the anthracite coal fields of Pennsylvania, 44 miners were 
thus slaughtered, and it is stated that the number of wound
ed, the majority of which were rendered totally blind, reached 
almost incredible figures. These casualties are due in great 
measure to carelessness in thp. use of powder, but more fre
quently to the ignition of the cbarge while tamping or while 
withdrawing the cartridge from a miR�-fired shot, through 
sparks made by the striking of the iron or steel bar against 
the rock. That so easily prevented a danger should not, ere 
this, have been permanently averted by suitable devices is a 
subject of wonderment ; though perhaps the circumstance 
is accounted for by the fact that inventors seem to have 
overlooked the miner, and allowed him, flO far as implements 
and safeguards are concerned, to faU behind workers in other 
industries. The invention which we herewith illustrate is, 
however, a long IItep toward the amelioration of present diffi· 
culties, especially by the substitution of copper for iron. It 
consists in a bar for miners' use, to which tools or points 
may be adjusted as required. By this means it is claimed 
that a single instrument is substituted for the ordinary 
number (three to se,-en) of drills employed, which average 
in weight from 18 to 22 lbs. each. The necessary of carry 
ing such a heavy weight of metal in and out of a mine or 
to and from a quarry, in order to have the bits dressed, is 
thull avoided, as the latter weigh but three or four pounds 

each, and can be de
tached from tlle bar 
at the pleasure of the 
workman. The bar is 
of the usual descrip
tion and is provided 
with a screw· threaded 
socket at its end for 
the connection of the 
several tools, which 
are fitted with a cor
responding s c r e w -
threaded projection 
above a shoulder. One 
of the ordinary bars 
now employed can be 
readily altered for the 
purpose by any black
smith, at a small cost, 
so that the miner will 

screw, B, indicated by only have to purchase 
the dotted lines, is such the necessary bits. A 
that, by turning the Is the diamond or pick 
same, it tightens the pointed tool of steel, 
cutter and jaw on both and is calculated for 

surfaces of the dove. working off masses of 
tail. The flange, D, coal or rock. that have 
serves to receive the been loosened by 
strain, so that cutting --"'tl �lasts in places wI:.ere 
with one end of the it may be dangerous 
cutting edge does not G to use a short-handed 

force the other end of the dovetail, and also holds the parts pick or inconvenient 

Patented through the Scientific American Patent Agency, 
April 22, 1873. The inventor, Mr. R. B. Platt, is a practical 
miner of some 30 years experience. He may be addressed, 
for further particulars, at Hazleton, Pa. 

------------... � ... ------------
Hud80n on LlabllUy to Dlse.se, 

Dr. Alfred Hudson, in a recent lecture re 
ported in the London Medical Record, pointed 
out various causes that predispose the body 
to disease, rendering it liable to suffer from 
contagion ; and after referring to the Yarioull 
theories with regard to contagion, he stated 
that he believed typhus fever had its origin 
principally from overcrowding, and was not 
so much the result of contagion. 

The importance of the �tudy of predis
posing causes in a sanitary point of view 
rested in a great degree upon three con
siderations : first, that liability to zymotic 
disease exists in different persons in different 
degrees ; SE'condly, that its amount "aries i n  
the same person a t  ,-arious timeM and under 
various conditions ; and, thirdly, that many 
of these conditions are preventable. He re
marked that fatigue was one of the most fre· 
quent of the causes tIlI.t predispose to disease, 
and that this was shown in the case of sol
diers who suffered so much after long march
es, often exposed to the worst influences of 
the weather. Dr. Hudson concluded an able 
and exhaustive lecture, by stating that the 

following were some of tIle conclusions to be arrh'ed at 
from the facts that had been adduced : 1. That liability 
to zymotic disease may be considered inherent in our con
stitution-a law of our nature. 2. That this varies 
in degree in dl1ferent individuals at different times and 
under different circumstances. 3. That these circulDstan· 
ces are partly external, or extrinsic, and partly intrinsic 
conditions. 4. That both are partly preventable and part
ly non· preventable. 5. That, c/�teri8 paribu8, liability is least 
in those in whom healthy blood, healthy tissues, and healthy 
excretion coexist, constituting perfect nutrition. 6. That it 
is greatest in those whose blood contains the greatest amount 
of t,he products of waste of the tissues and of matters in 9-
state of decomposition introduced into the circulation from 
without. 

------------�.� .• � . .. ------------
I.PROVED PLOW RANDLE, 

The invention herllwith illustrated consists in arranging 
the handles of a plow so that they may be raised or lowered 
to lmit the stature of the plowman, and may be readily at
tached or detached from the implement. 

The portion gra�ped by the hands is secured to curved 
metal bars, A A, which are slotted as shown more clearly in 
Fig. 2. Through the apertures and through holes made in 
the fixed arms, B B,  of the plow, headed bolts are passed 
which are secured by nuts on their inner ends. It is evident 
that, by loosening the latter, the handles can bo elevated or 
depressed the length of the slots, or, by removing the bolts, 

firmly togeth er, preventing looseness. to employ an ordinary bar. B is the copper reaming drill can be detached from the plow altogether. The inventor 

------------- .. • for reaming out holes in which the charges have failed to claims that this apparatull is strong lUld durable, can be used 

Government Experiments on Boilers. explode. C is a tampe\' (of copper, l!O as not to strike fire in connection with any plow, and attached thereto by any 

General D. D. Smith, S upervising Inspector General of while tamping the charge, thus avoiding the danger of pre- person, thus saving the expense of the work of a skilled 

Steam Vessels in the United States, lately informed the Mas- I mature explosion) which is attached to the bar by a shank, mechanic. For further information regarding interest, 

ter Mechanics Association,as a matter of importance to them, D, so that less copper will be wasted when the tamper head rights, etc. , address the inventor, Mr. J. T. Raftery, EI Dara 
that Congress had appropriated $100,000 for the purpQse of ill worn out. The crowbar-shaped end of the bar, E, is of Pike county, Ill. Patented April 29, 1873. 
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A COLLAPSING LIFE BOAT. 

The He,·. E. L. Berthon ,  of Uom�ey, England, has devised 
a very no,·el form of life 1 :Ollt which can be caused to collapse, 
or rather be folded into an extremely smull space. The in
vention is one which at the present time will excite a wide
spread interest, as it seems based on correct principles and 
to be an efficient and valuable device. It need not be point
ed out that by its use 
passenger steBmers 
can not only readily 
carry a number of 
boats amply sufficient 
to save every soul on 
board in c a s e of 
wreck, but even sev
eral extra ones in the 
hold, which may be 
employed to bear provisions, or may serve good stead in event 
of the davit boats being disabled by the careening of the 
ship, as in the Atlantic disaster. 

In our illustrations, for which we are indebted to the En
glish Mec1tanic, Fig. 1 is a side 
view of the invention ; Fig. 2 a 
aection of a part of a sllip's side 
with a boat attached, both shut 
and open, and Fig. 3 a gunwale 
plan. The length of the boat 
is 36 feet. The frame work 
consists of fore and aft timbers, 
generally four on each side of 
the keel, jointed together at 
each end on the top of the stem 
and stern pieces. These tim
bers are made broad and flat. 
Their position, when collapsed, 
is vertical and parallel, like the 
leaves of a closed book when on 
its edge. When open, they 
stand out at various angles on 
planes radiating from a line 
drawn from the top of the stem 
to the top of the stern. 

There are two skiDS, of an 
enormously strong but flexible 
material, one of which is at
tached to the outer edges of all 
the timbers and the other to 
their iuner edges. The falling 
open of the boat extends these 
skins, and the whole body of 
the boat is thus divided into 
eight separate compartments, 
which inhale their proper bulk 
of air in the act of opening. As 
dingies for small yachts, for 
wllich they are admirably ada;t
ed, they are made in a more 
simple manner, with only three 
timbers on each side of the 
keel. 

A life boat 12 feet wide is 
stowed within the space bound
ed by the black line, a a, Fig. 2, 
which is a covering of very 
strong canvas ; it is protected 
below by a kind of channel, b, 
the davits, d, being topped up, 
that is,  in a vertical position. 
The boat is secured in place by 
strong gripes, which bind her 
fast to the bulwarks. When 

Fro. 2. 

these are cast off, the davits drop, into the position represent
ed by the dotted lines,with the boat, which immediately opens 
by its own weight ; c c is then its midship section, the 
shaded parts representing the air cells. 

. .• � . .. ------------
The Mether Lode. of the trntted State •• 

Since its discovery in 1850, the Comstock has produced 
nearly $150,000,000, and has been worked with more energy 
than any other vein uJlon the continent. A depth of 1 ,ROO 
feet and o\"er has been reached upon the yein, and as yet 110 
deterioration found in the quality or quantity of the ore. 
The limit of advantageous mining from the surface has, 
however, been nearly reached, and were it not fol' the pro
vision of the Sutro Tunnel, which will cut and drain the lode 
at a depth of 2,000 feet, the Comstock would soon have to 
be abandoned as unprOfitable. 

The Raymond and Ely mine is of very recent location, but is 
producing at present a 
larger amount of bul
lion tllan any one sil
ver mine, under one 
management, in the 
world. OYer $4,000,-
000 was yielded in 
1872, and an idea can 
be had of its value 
from the fact that the 
local tax upon its bul. 
lion produce for the 
first quarter of 1873 
was $18,000. 

The Moss lode of 

probably become 011" .;! the great veius of the future, when 
the Apache is no more, and the Southllrll Pacific railroad is 
an accomplished fact. 

Last, and greatest of all , in extent, production and size, is 
the great California gold Yein, or the mother lode of the 
Sierra � evadas. This fissure has been distinctly traced with 
occasional interruptions for nearly 80 miles. A line drawn 

FIG. 1 .  

o n  the map from Mariposa t o  Amador would not depart from 
the course of the lode more than two or thre.l miles at any 
place. At the crossing of the main rivers it is lost almost 
always, but again found on tllO bluffs beyond, in places 
cropping out like a wall of quartz for miles. Bcsides having 
been in all probability the source of many of the rich placers 
and bars that have yielded their millions of gold, the lode 
is worked in a «teat number of locations with success_ 
",he metal is found in fine particles quite evenly distributed 
in tbe chimneys and pockets, and existing in smaller quan
tities in almost e\"ery part of the vein. The most promi-

(' c 

nent mines now working UPo!! it are the Amador, Key
stone, Hayward, Loring, McAlpine and others.--Mining 
Review. 

-----------........ . ... .. -----------
CRANDLER'S PATENT DIP PIPE. 

We extract from the Journal of GaB Lig/tting the accom
panying engraving of a new invention, known as Chandler's 
patent dip pipe, the object of which is to regulate the depth 
of seal in the hydraulic main byean ingenious contrivance 
which either raises or lowers the pipe into or ou(of the same, 
and so gives the dip required. 

The seal cup is charged with tar, which permits the mov
able dip pipe to be lifted into or out of the main. It will be 
seen that the lid cannot be removed from the mouthpiece 
until the llandle is raised, which removes the lock and seala 

r I C . S 

Arizona has, as yet, received no extensh'e developments, I the dip. When the retort is again charged, and the lid 

and only claims a place among the l�st of mo�her lodes on fastened by bear�n� do� th� handle of the lift, the lid is 
account of its great length. It is Slh-er.beanng, and may locked and the dip IS agrun raised. 

355 
The advantages claimed are an unobstructed passage for 

the gas, no deposit of carbon on the retorts, increase in the 
q uantity of gas made, saving in fuel, economy in wear and 
tear of retorts and in labor, and the saving of the time occu
pied in scurfing, as necessitated by the old systems. 

------------�.� .. � . .. -------------
A NEW DEEP SEA TRER)[O)[ETER. 

Among the recent scientific instruments, the invention of 
which is probably due to the impetus which deep sea inves
tigations llav£' reeently received, notably by the voyages of 
the Hassler and school ship Mercury and the present expedi
tion of the Challenger, is a new thermometer for measuring 
the temperature at great ocean depths. The device is that of 
M. Dietrichsen, a Norwegian, and possesses·the advantage of 
indicating the degree of temperature of the water at several 
different distances from the surface or bottom at one sink
ing. 'Ve reproduce our illustrations from the pagel of the 
Englia/t Mecltanic. 

The principle is briefly as follows : A small thermometer, 
protected against water pressure, is sent down to the desired 
depth. By suitable arrangements the thermometer tube is 
abruptly broken off, and from the column of mercury re
maining in the separated part the temperature is inferred. 
A thermometer is thus, of course, lost each time, but the 
kind used are very cleap. The mercury is not lost. 

The arrangement is as follows : A E (Fig. 1) is a brass 
tube, the upper part of which, 
A B, is screwed on at B. The 
piece E C is of lead. C D is a 
thick brass wire, about wllich 
the lower end of the lead tube, 
E C, i s  soldered, and which is 
continued up into the tube as a 
thin but pretty stiff lamina, rest . 
ing against the inner side of the 
tube when the lead pipe is bent ; 
this lamina is pressed towards 
the opposite side. The entire 
tube can be screwed into the 
brass case, F G H. At G there 
is an arm , L G K, bent at right 
angles, and turning about G. 
At A and U are attached two 
spiral brass wires. 

The thermometer, T, having 
a length of 4 inches, is stuck in 
a piece of cork. A mark is made 
with a file on the thermometer 
tube near the cork, which is so 
fixed in the mouth of B C that 
the mark is on the same side as 
the lamina, x 1/. The apparatus 
is made fast to the line by the 
spiral wires. 

When it has been sunk to the 
requi.red depth, it is allowed to 
remain five or ten minutes, that 
the thermometer may take the 
temperature of the surrounding 
water. A ring-shaped weight is 
then allowed to fall, and this, 
gliding over the tube, presses on 
the arm, L G K, whereby the 
lead tube is bent, and the ther
mometer is broken off by the 
lamina, x 1/, at the file mark, 8. 
If there are several apparatuses 

on the same line, the ring breaks off the several thermome
ters in succession. In its descent it also liberates a stone 
which is u sed to sink the apparatus. 

The graduation and subsequent reading of the thermome
ter are effected in the following way : When the thermome
ter has been filled and closed by heating, two points are taken 
on the scale, say at 4° and 20°, the tube beyond the cork hav
ing previously been marked throughout its length with a 
stripe of white oil paint ; and this is then scraped off above 
and below the points mentioned. The degree numbers 
can be marked at the extremitiea. When the thermome
ter has been broken, the reading can most simply be effect · 
ed by means of the scale represented in Fig. 2. The parallel 
lines, A B and a b, differing in length, are each divided into 
a corresponding number of equal parts, say 15. Straight 
lines join the corresponding points. Suppose the severed 
piece of the tube to inclose 7° of mercury, 4° to 11 0 .  The 
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piece, C D, is laid on the scale parallel with the line, A B, so 
so that the mark 4° is on the line, x 1/, and the mark 11°  on 
the line 0 p. The broken end, C, will then, for example, fall 
on the line 2, l' B. The column of quicksilver, m n, reaches 
thu�, from the line 9 to the line 14. 'rhe required tempera
ture is therefore = 2 + (14 _ 9)= 7° 
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THE WO.DEBI OF THE EGG.···IV. 

[Ll:CTUBB BY PBOlPJ:B80J: AGA881Z.-CO>WLCSION.] 

When you bring an egg (the spawn of fish is perhaps the ' 

easiest subject for the investigation) into contact with the 
contents of the sperm cells, that if!, with spE'rmatic particles, 
you will see these particles crowding with their quick sud
den movements around the eg� and covt�ring its surface. 
At particular seasons of the year in some of tIle hermaphl'o, 
diU. mollusks, these particles may be seen in numbers 
around the eggs. It would seem that at such times nothing 
could be easier than to trace thE'ir functions. The great 
movability of the particles, however, and the difficulty of 
keeping anv one of them in the focus of the microscope, 
makes the operation an exceedingly delicate one. The crowd
ing of Hte particles about the eggs of a variety of animals is 
indeed easily seen ; in fishes, in the mollusks mentioned 
above. aad alllo in sea urchins and star fishe�, &.nd E'ven in 
jelly fishes. It is more difficult to observe in the higher ani
mals and among insects Itnd crustacea. 

Although the iI'troduction of the spernlatic particle into 
the yolk is �o difficult of observation, therc are investigators 
who have seen this phenomenon repeatedly. Siebold, a 
master among masters and an observer who never exagger
ates his facts, has seen the spermatic particles within the 
y olk membrane of the bee's egg more than 20 times, and has 
been able to show this to others. I have spent months in 
trying to find it in the eggs of turtles, and have never suc
ceeded. But my own faihl1'p. does not in the least diminish 
my confidence in Siebold's results. His capacity forobserva
tion is so ad mirable, his results are so free from exaggera
tion or persanal bias, that his statements may be accepted 
without a question. To his demonstration we owe our first 
absolute knowledge of this phenomenon ; and in some ani
mals the spermatic particles penetrate into tIle yolk more 
easily than in others, owing to the openings in the envelopes 
of the yolk-the so.ca.lled " micropyle "-through which 
the introduction takes place. But under any circumstances 
these " micropyles " are difficult to watch. So experienced 
an observer as Bischoff, at the time he published his mag
nificent embryological monographs 011 mammalia, had never 
had the good fortune to see a spermatic particle penetrate 
into a mammal P.gg, or to detect one withill the egg. He in
deed, doubted and controverted the fact until it was demon
strated past all question. The nature of the special in
fluence exercised by the spermatic particles in the growth of 
tae egg is not yet ascertained ; but this much, at least, we 
kno w with certainty, namely, that the spermatic particles 
penetrate into the yolk, and that the material combination 
thus taking place :"etween the substance of the spermatic 
cells and the substance of the ovarian cells influences in 
some way the production of a new being. And yet we have 
seen that this combination is a necessity, not an invariable 
law,since eggs undergo the whole process of reproduction and 
gh'e risr, to new beings without any such contact. Of this I 
IIhall have more to say when we come to the consideration of 
those animals in which the new beIng is produced without 
fecunda�ion. 

TBANSMISSIO.ll OF HEREDITARY CHARACTERISTICS. 

The question of inheritance, transmission of qualities from 
individuals or one generation to those of another, or of many 
succeeding generations, is very pRrplexing, considered with 
reference 10 the above facts. I have shown you that the 
egg is entirely the product of the female organism ; that it 
grows to its perfect condition as an egg without any other 
stimulus than that furnished by the mother. When fecun
dation takes place it acts 11pon the ripe egg alone ; it has no 
power to produce an P.gg, and exerts an influence only upon 
eggs which have already :-eached a certaiIl degree of maturi
ty. And yet notWithstanding this independent production 
of eggs by the female, the male influences the progeny quite 
as powerfully. We have only to look among our domesti· 
cated animals, or indeed among ourselves, to know that 
features are handed down from the maternal and paternal 
side equally, and reappear in direct succession amon&, the 
the children, and that this occurs, as I have remind�d you 
in a former lecture, in all possible combinations. Still more 
curious is the fact that certain things acquired by an indi
vidual during bis lifetime, and therefore essentially his own 
and not inherited ill any way, may be transmitted to his 
progeny, and may even reappear in subsequent generations. 
I do not here allude to the so·called law of .. atavism, " but 
to a seemingly capricious reappearance and disappearance of 
all sorts of indh-idual, mental and physical qualities. They 
may all be transmitted or may all be dropped as a new gen
eration appears. And yet, with all their plasticity and 
power to assimilate or to reject new features, we do not find 
that species change. The law of i.nheritance seems so or· 
dained as to retain what is essential to the type, and to al
low of variation only in what is not characteristic of the 
typical organilation. At all events, as far as we can trace 
the animals wilh which we are familiar now-and we can 
follow many of them beyond the primitive ages of mankind 
into the geological epochs immediately preceding and con
nected with our own-we find no indication whatever that 
any animal has ever swerved from bis own type. Slight v�. 
riations occur, such as occur about us every day, but they 
are individual differences, coming and going with new gen
erations, sometimes preserved through gen<.rations, and even 
when maintaiIled by intelligent care becoming permanent in 
what are called breeds, but never affecting typical struc
ture 'Ve must, as it seems to me, look upon th e law of in 
heritance as intended to preserve, not to diversify, types ; 
active only so far as to it.troduce freshness, a consta.nt reo 
newal of individuality, as it were, but never impairing orig. 
inal patterns or norms. 

'titutifit �mmtJu. 
PERSISTENT TYPES-THE LACUSTRINE EPOCH. 

I shall show the persistence of type in more detail when 
we examine the successive introdnction of organized beings 
in geological times. I allude to it now only with reference 
to 'Nhat are known as prellistoric times, and especially to 
the prehistoric time:: to which bumanity itself belongs. In 
the lacustrine dwellings of Switzerland there lived a race of 
people, all record of whose existence bad faded before the 
Romans made their incursions into Gaul and Germany. 
ClIlsar's armies in their invasion of Gaul passed over reg;ons 
of country once occupied by these lake dwellers. Roman 
roads still exist along the shores of the Lake of N eufcbatel, 
built upon their remains, and yet the great Roman general 
and historian knew nothing of them. Their ruins lie under 
the water, the d wellings having been built out upon piles 
into the lake, no doubt for grel\ter security. The windows 
of my father's parsonage at Concise looked down on such a 
buried settlement, though we did not then know of its ex· 
istence. As a boy I played in its immediate vicinity ; in 
later years, on my last visit to Switzer�and, when the cut· 
ting of a railroad along the lake shore had revealed the 
story so long bidden, I gathered implements, worn bonell, 
etc. , on the spot myself. In these anci .. nt dwellings, re
mains are found of our domesticated animals and of our cul
tivated plants. Bolles of pigs, dogs, cattle, deer, etc. , and 
wheat, oats, cherries, nuts, and the like have been found 
within the precincts of these lac ustrine dwellings. These 
relics do nrot differ in any way from the products of the same 
kind in our own time. The facts here given sustain me in 
the belief that inheritance is a device of nature to maintaill 
type, and to preserve essential and characteristic features, 
generation a fter generation. It is true that, ancient as thp.se 
lacustrine dwellings are, when compared with any historical 
chronology, they are modern as compared with the early 
geological period'i. But those early periods, far before the 
introduction of man upon earth, furnish evidence of the 
sam e kind, and form part of a coherent history leading to 
the same conclusion, as I shall be able to show you when we 
examine the animals and plants belonging to them. 

INHERITED TRACES OF SURGICAL OPERATIONS. 

But while the office of inheritance is to preserve typical 
features, its power to transmit individual peculiarities is also 
wonderful. My friend Dr. Brown-Sequard, who has made 
more expeciments among animals than any man living, con· 
tinuing them upon successive generations and ascertaining 
what diseases may be transmitted, has stated facts to me 
which almost defy belief. These facts are unpublished. I 
will give a few of them. He has found that the disease of 
epilepsy can be induced in guinea pigs by cerULin operations, 
and that this disease, being so introduced into the !.'ystem, 
may be transmitted from generation to generation, and thus 
become hereditary. Where such operations have produced 
malformations of the skin, as is often the case, these also 
have been transmitted ; or where the paws have been affected 
by such operations the peCUliarity has been also transmit
ted. Malformation produced by these experiments as a disease 
during the life of a parent has been passed down to the off
spring,and e ven habits arising from disease have been inheri. 
ted in the same way, In one sucb case the peculiarity existed 
in the female ; in another it was produced in the male. In the 
latter instance the male transmitted its own diseased condi
tion to another generation through a healthy female. More 
than tbis, the female through whom these diseased descend
ants had been produced eventually became herself diseased 
in the same manner as I he male. '1'hese facts have a fearful 
significance. With reference to the process, the subtle in. 
fluence by which such results are produced, we must be 
silt-nt for the present, since we cannot explain or understand 
it. All that we know is that a material combination takes 
place which enables us to say that these individual peculiari. 
ties are sifted through the egg of the female and t h e  sperm
atic particles of the male, and may reappear in their pro· 
geny. 

A still more surprising fact is that of a man who had a 
diseased tooth, marked with a little black speck. This shght 
mark was transmitted to his children. Is such an inheri. 
tance brought about by a material transmission ? It will be 
long before we shall answer this question ; but all these 
facts have a direct bearing upon the q uestion of maintenance 
or change of type. Therefore, I return again and again to 
this subject of inheritance, and try to illustrate it from all 
sides In direct connection with this question of inheritance 
is that of hybridity. I l'ave shown you that the progeny o f  
clos('ly allied animals may resemble indifferently t h e  male or 
female from which they spring. All the descendants may 
be like the one or the other parent, or may share the charac 
teristics of both. But whenever animals of different species 
cross with each other, as for instance the horse and donkey, 
the progeny is always a medium between the two-neither a 
horse nor a donkey, but a mule. In other words the off
spring is III1ways a half breed, always intermediate between 
tIle father and the mother. Among animals this occurs be
t ween what are called species. Among men it occurs between 
what are called races. The children of whites and negroes 
are neither blacks nor whites-they are mulattoes. The 
children of negroes and Indians are neither tIle one nor ,the 
other, but are half breeds, ha.ving characteristics of both. 
The same is true of the white and Australian. the white and 
Chinese. This is one of the facts brought forward in favor 
of the independent origin of the races of men. It has been 
on this account inferred that they must be distinct from each 
oth er in the same way as species of animals are distinct from 
each other. I will not d well upon this point, but only ask 
what bearing these facts have upon the preservation or 0.1. 
teration of type. What is the next step ? Suppose that in 

the next generation the cross takes place between the half 
breed, we will say a mulatto and a white, or between tIll" 
mulatto and a black, and this continues for t wo or three 
generations ? The mixt ure is then completely gone, and we 
revert to the pure type. The same is true of animals ; we 
may produce hybrids or half breeds ; but Pdt them for a 
generation or two w;th their own kind, they have no power 
to transre.it the bias they have received, but their progeny 
revert to their own original norm. It seems to me that this 
is very strong evidence that all these laws of inheritance and 
transmission tend to the maintenance rather than to th� di
versification of type. 

------------4.� .• � • •• __ ----------
SAlUTARY .0TES.···DB.Ull'AGE FOR HEALTH. 

The chief object of this paper, contributed by Hon. H. F. 
Frt-nch, to the fourth annual report of the State Board of 
Health of Massachusetts, is to show, to people living in the 
country, how practically to render their homes more health
ful, by draining off the natural surplus water from their 
building sites a.nd surroundings, and by carrying away and 
rendering harmless and even useful the outflows of sinks 
and other receptacles of fil tho 

DRAINAGE OF BUILDING SITES. 

To drain a tract large or small, one acre or ten· thousand 
acres, find an outlet low enough to gi va the necessary fall. 
One foot in a hundred is sufficient and the author has drains 
working well that have but a quarter that fall. Common 
drain tiles are recommended, as they are cheaper and more 
durable than stone. They can be purchased at a cost of 
about 2 cents each for two inch, 4 cents �ach for three inch, 
and 6 cents each for four inch ; these are the only sizes ne
cessary. They are usually about 12 inches long, If the 
four inch are not large enough, two or more lines of them 
abreast · may be laid. If tiles cannot be procured, ston��, 
bricks, or wood may answer the purpose. 

LAYING OUT THE WORK 

should be done before breaking ground ; generally a day's ser· 
vice of a good engineer, to fix grades, etc. ,  will be worth far 
more than it costs. Usually a single main drain should run 
through the lowest part of tile tract, and it is  not important 
that the main should be straight. Lay side drains into it., 
having always in view two principles : first, to run each 
drain up and down the slope of the lanel rather than aeross ; 
and second, to have them parallel to each othel . The depth 
should be four feet or more and the distance apart with this 
depth may be from 30 to 50 feet. In any soil, except a close 
clay, 50 feet apart will be safe. In 

OPENING THE DRAINS, 

begin at the outlet, so that the water may run off as the 
work proceeds ; with,a common spade, and a pick if neces· 
sary, cut a trench by a line eighteen inches wide at the sur' 
face,natrowing to four inches or the width of a laborer's boot, 
at the bottom. The laborers will insist that tlley cannot work 
in so narrow a trench, and probably convince their employer, 
who of course has a right to follow their advice and waste 
his money if he pleases. ' To finish the bottom, a spade four 
inches wide is needed, and may be made !.Iy getting a blacIr 
smith to cut down a common long handll'd spade to tha� 
width, no wider at the heel than the point. rhis is the 
only peculiar implement necessary, all the assortment of 
.. draining tools " being only valuable to sell. Having 
opened all the drains, keeping the main low enough to let off 
the water, we begin to lay the tiles at the upper end. If 
there is much fall and there is danger that the main or the 
lower end of it may cave in, it may be only partially excava· 
ted at firllt, just enough so that the water may run off from 
above. 

Lay the first tile, usually of two inch size, with a brick or 
flat stone over the upper end to close it entirely, and the 
nl"xt end to end with it, and so on to t1: e main, keeping 
always an inclination, however slight ; for if any depression 
is made, the silt will lodge in it and obstruct the work. No 
water is to be admitted except by I'ercolation tbrough the 
soil, and it enters chieHy at the j oints which are as closp. ns 
two rough bricks laid end to end would be. 

Having laid two or three tilep on the bare earth, if hard, 
and on laths or other thin wood, if soft, cover each joint half 
or more round the tiles with a piece of tarred paper as large 
as a common letter envelope ; and holding the whole firmly, 
place soil or gravel over it and on both sides of the tiles, 
pressing it enough to keep them in place. However tempted 
to do so, put no stones, nor straw, nor shavings into the 
drain. Cover and fill up with anything at band except soft 
clay or fine sand , which should not be placed in contact with 
the tiles. Sole tiles, having Hat bottoms and egg shaped 
orifices. the small end downward, a.re much used, but round 
tiles have the adyanta�e that they may be turned so as to 
get a bette r joint. They require how"" er more care in lay 
ing unless collars are used , which add 50 per cent to the 
cost. ·When we approach the junction of the minor drain 
with the main, a curve should be made, so as not to bring 
the side streams at right angles. Brancll tiles may be ob
tained for this purpose. 

Having thus connected the drains,ill one system with only 
one outlet, t,his should be so secured by a wire grating that 
no frog or other creeping thing can explore it. It I'hould be 
built up solid with stone so as to be permanent, and should 
have a clear fall of a few inch:�s upon a flat stonl> tllat it 
may not be obstructed by back water and mud. 

HOW TO DRAIN CELLARH. 

The common method of draining a cellar of a New Eng.
land country house is to construct a small stone culvert run
ning from t.he lowest eorner of the ('ellar to some low place 
a few rods distant and digging small trenches across the cellar 
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Tran.ml •• lon oJ' LI"ht. 

To the Editor of tlte &ientijic American : 

bottom leading to this outlet. Such a drain is very imper
fect, as it readily clogs and admits small animals. The 
writer considers that the best mode of cenar drainage is ex
emll1ififld in the method adopted by himself in a llOuse 
where, at certain periods of the year, the water �n the cellar 
IItood sometimes two feet deep. Having taken levels, it ap
peared that a low traet some distance off gl<ye sufficient fall, 
when a trench was opened from that point to the nearest 
corner of the cellaI'. This was made about 4 feet deep ex' 
cep't near the llOuse, wlH're a depth of 9 feet was reached, 
tunneling under roots of trees, walls, etc. In tbe cellaI', the 
drain was continued to the farthest corner, one foot below 
the surface. Common two inch drain tiles were used inside, 
then three inch for some distance, and lastly, four inch to 
the outlet. The joints were covered with tarred paper and 
the soil returned and levelled. The outlet was secured by a 
little wall of stone and a copper netting, placed over the last 
tile completing the work. The whole cost of this arrange
ment did not exceed $25, and not a drop of water has since 
been in the cellar even in the wettest seasons. In cases of 
buildings on a slope or hillside, having a subsoil not readily 
permeable by water, the cellars often become reservoirs. It 
is best to catch the water before it enters the cellar and so 
avoid all dampness by rUllning draills, on one or more sides 
of the buildings, outside the walls. Cementing a cellaI' to 
exclude water is not advisable, for the pressure of the fluiu 
heaped up behind the wall to the surface is often sufficient 
to lift up the whole body of cement from the oottom and 
break it in pieces. Water it is true can be thus, if a heavy 
wall is used, excluded, but the process is expensive and the 
adjacent soil is left saturated. 

The following thoughts having occurred to me, I would 
like to learn, throngh the columns of your indi spensable 
journal, whether they are correct deductions from the facls  
already known to  science. 

WHAT MAKES THE WATER BAD ? 

The answer is, too frequently, " becausfl sink drains and 
vaults empty into the source of supply. " A well often oper
ates as a very deep drain, and whatever fluid penetrates the 
soil l ends to flow into it. The subsoil has generally an in
clination or dip, and the water tend� down the slope. Care
ful observatiun will teach the direction of this underground 
flow, and it is always safest to dig a well on the up stream 
side of buildings so that the tendency of the natural drainage 
will he away from the well. A shallow well in sandy soil 
is far better laid with brick in cement than with stone. All 
water will thus be compelled to filter through the soil, to the 
depth of the bottom of the well. Well water is usually 
worst when lowest, and bad water may be expected , due to 
fluids from the soil rushing in to supply the place of the 
liquid pumped out, particularly after a drought. Common 
privy vaults should be laid with brick and c� ment, water
tight, say of 40 to SO cubic feet rapacity for a common coun
try house. Fill one third full of dry soil of any kind except 
sand, and add more from time to time, clearing it out two or 
three times a year for use in the garden or field. If no 
water is poured or drained in, the contents will be dry and 
inoffensive when removed. A bed of muck or soil hollowed 
in the middle, upon which through a spout the chamber 
slops can bo poured, if occasionally changed, will absorb 
their odor and add value to the comllost heap. 

SINK DRAINS. 

Therfl is no fluid so hard to carry away as sink water. The 
soap and b'Tease are deposited on the sides of the pipe, which 
it!. course of time becomes cl ·oked. For this reason, the 
drainage of clear water should be kept d istinct from that 
of cesspools and sinks. Clear water will flow in half inch pipe 
while four to six inches is  not too large for sinks and cesspools. 
The joints for the latter must, also he tight, while common 
drain tiles are open. 'I'he following method for construct· 
ing sink drains, the author says, is cheap, efficient and dur
able. At the sink is a common bell trap. A lead pipe of 
It to 2 inches bore runs down and out through the cellar or 
ground into a ref;ervoir, which may be a strong oil cask of 
50 to 100 gallons,or of well cemented hard brick. It "hould 
be a foot below the surface, so ihat, properly covered in win
ter, it will not freeze. The lead pipe should discharge under 
water and thus form a second trap that prevents any air 
passing up the bore. The outlet pipe, starting about one 
third up from the bottom, may be of lead, i to 2 inches bore, 
and should run upward and out of the reservoir at about a 
third from the top and into a large pipe of stone or iron. 
Thus the water enters the lead pipe about midway from top 
to bottom, leaving the greasy particles floating on top aud 
the heavy particles at the bottom, so that what rllns off is  
comparatively clear. It siill carries off a groat deal of soap, 
and will deposit it lor a long distance. 

The large pipes fit into eaeh other, and are made tight 
with cement. They should be carefully laid, keeping always 
a slope, and a swab should be used to rub down the cement 
inside as each joint is laid. Three or four times a year the 
coyer of the reservoir should be removed and everything 
cleared out. 

The final d eposit or cesspool into which sinks and water
closets are discharged should be placed, if possible, below 
t.he level of the watt r in the wells at their 10\\ est, and al ways 
on the down stream side of the well, as the water is supposed 
to flow in the ground. A largfl vault, cemented or not as 
seems necessary, may be supplied with a quantity of dry 
soil or peat, and the moisture may be thus absorbed, or a 
trap may be there Ilrrauged which I'hall separate the fluid, 
which may be pumped out and applied to the soil ; or the 
moisture may be absorbed by tho earth, if the conditions are 
such as to render it safe. 

------------�.M .• , �  . •• __________ ___ 
THE agent in this country for the Aveling & Porter steam 

roller, illustrate.l in our last issue, is Mr. 'Vm. C. Oastlel'. 
43 Exchange Place, New York city. See adYertisement on 
back page 

If light is a wayo motion, there must be a medium pervad
ing the space between us and the sun, by which this motion 
is conveyed. Call it ether. There must also be friction 
between the earth's atmosphere and the et,her, created by 
the earth's diurnal revolutions. This friction would create 
electrical currents in an equatorial direction. The earth 
would then represent a huge electro. magnet, the circum
scribing currents inducing polar magnetism in our globe, as 
similar cunents (through the insulated wire,) induce mag
netism in the !lOft iron core of the telegrapllic magnet. The 
magnetic needle points in a parallel line to the great magnet 
by its side. 

Having taken all the numbers of your paper since 185 1 ,  
and carefully preserved them, I have ".orne t o  have a confi
dence in your decision of scientific questions which is almost 
limitless. CALVIN E. TOWN. 

Wasllington, D. C. 
REMARKS BY THE EDITOR.--We will enumerate a few of 

the objections to which our correspondent's theory is open. 
The fricLion produced by diurnal rotation, if it existed, 

would be equal at all points of equal latitude ; there would 
consequently be nr) tendency to proeuce equatorial currents 
but only those from the equator to the poles, which would 
make compass needles point east and west. The air is a sure 
conductor, and if electricity were developed in the upper 
regions of the IItmosphere it would be visible in its passage 
as lightning or auroral flashes. There are occasional, not 
constant, phenomena. Any such friction would have long 
ago shown its effect in changing the rate of the er.rth's 
motion. 

----------� ..... .  ,� . .... -------------
The Billion Dollar Tcle.cope. 

To tIle EdUor oj tlte &ientijic American : 

I ho.ve noticed with much interest the various correspond
ence and plans prol'osed for the $1 ,000,000 telescope, and 
should regret exceedingly to see any lottery scheme gotten 
up for the purpose of accomplishing PO nnble an object. If 
some distingnished scientific professor of astronomy would 
accept an ill\'itation to preside over a meeting at Cooper In
stitute, Xc . ,  York city, after giving the object of the meet
ing abundant publicity, and then and tllP.re a society be or
ganized of men of character to give it public confidence, the 
money would be forthcoming. For such an object, a society, 
I think, would be preferable to a company. Let there be 
�rades of membership i n  proportion to subscription, with 
table of memorials, and tlle thing is done. J. E. E. 

Beaver Fq.lls, Pa. 
-----------�.M .• �, ... -------------

ProCell.or Haeekel on the Origin of M a n .  
To the Editor of tlte &ientijic American: 

In an article on l,age 231 of your issue of April 12, lS73, 
certain theories of Professor Haeck.,}, of Jena, are set forth ; 
these,  to fay the least, are very curious and apparently op
posed to every principle of common sense. 

In substance, the Professor says that man at the outset is 
an egg, a little cell the one hundredth of an inch in dia::neter. 
The egg becomes an embryo, brought about by the original 
cellule being divided into two, these two into four, etc. , con
tinually increasing in number until 1\ quorum is formed, 
wlien they lay their heads together, so to speak, nominate 
committees to attend to particular d uties, ond finally, all 
agreeing, like good citizens, to allide by the laws (made by 
themr eh"eS 'I). set to work to form a perfect mll n  or woman 
precisely like those who for thousands of years have been 
striving to obtain a living from the bosom of their mother 
earth. But stay, I am tou hasty. We are to suppose that in 
case our present circumstances are ever so altered as to ren o 
der it necessary that man should become a monkey or a 
winged individual like the angels OUt forefathers believed in, 
then these tiny cellules will go to work accordingly and 
clothe us with hair or feathers, as the case may be. 

What a beautiful theory ! What wisdom these little cells 
9.isplay in thus cutting themselves lip indiscriminately to 
build up the perfeCt man with his noble nature, his glorious 
ambition .  his high attainments I 

Can it be possible that any reasonable person would enter
tain such a thcory as the above ? Must we be led to believe 
that particles of matter (themselves composed of elements 
weH known to us) are capable of acting in concert on their 
own responsibility, as it were, like ourselves, and so creat
ing man to suit the circumstances, aA we would construct a 
government or a machine for certain ends or purposes ? 
firanting even this to be so, then WE' must go back to the ele
ments of which the embryo itself is formed. By what pow
er are these brought into the form of an egg or cellule t Since 
the same elements combine to farm man and monkey, trees 
and plants, surely we must look for the original reasoning 
power in them, if we discard the idea of a Supreme Creator, 
and not in any particles or cellules formed by them. Thus 
we have oxygen, hydrogen, nitrogen and carbon trans
formed into reasoning beings, who either created themselves 
or have existed through eternity, and have the power of cre
ating at pleasure man, beast or plant from their own sub
stanee. 

Here we see that certain of mankind, in their frantic en
deavors to overthrow the claims of theology and the distaste
ful idea of a Supreme Being, with power to reward or PUIl
ish, unconsciously Bet up a god formed of the elements, who 

35 7 
bas, at least, the power to create and destroy at will ; for we 
mllst not lose sight of tbe fact that to plan and accomplish 
a given purpose requires an ellort of will, be it natural or 
supernatural, and that there is a vast difference between the 
controlling influence of mind and the passive obedience of 
matter to established laws : the existence of which laws itself 
implies the prior existence of a law.making power. 

I would suggest that the learned Professor turn h's atten
tion to the moral of an old and well known fable, for hiA 
grcat mountain of words, with monstrous labor, brings forth 
an exceedingly microscopiclLl mouse of proof for Mr. Darwin, 
who will surely exclaim " pave me from my friends. " 

Washington, D. C. JOHN LEPPER. 
------------�.� . •...•• �-----------

ASTRONOMIOAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 

For the computations, which are only ap19roximate, in the 
following notes, and for most of the information, I am in-
debted to students. M. M. 

Po.Ulon. of Planetll for .Ju ue, 1 8 '73.  
.Lu:ercurJ' • 

Mercury rises on the 1st at 4 A. M., and sets nt 6h. 87m. 
P. M. It is at its least distance from the sun I)n the Sth. 

On the 30th it rises at 6h. 15m. A. M. , and sets at Sh. 57m. 
P. M. It is tllen approaching its greatest elongation east 
from the sun, and should be looked for in the eVl-ning twi
light. 

Venu •• 
On the 1 st Venus rises at 2h. 50m. A. M. , and sets at 4h. 

2Sm. P. M. 
It is at its greatest brilliancy on the 10th, and should be 

looked for about a quarter after nine in the morning, at an 
altitude of 6 1 " .  

On the 30th Venus rises at  1 1 1 .  'iSm. A .  M. , and sets at 3h. 
52m. P. M. 

Baril. 

Mars is at too low altitude for the best obseryation�. but is 
a conspicuous object in the evening sky, coming to the meri
dian on tlle 1st at 9 P. M. , having risen a little before 4 in 
the afternoon. and setting at 2h. 19m. the next morning_ 

On the 30th Mars rises at 2h. Om. , comes to meridian 7h. 
19m. ,  and sets at 12h. 30m. the next morning. 

A small telescope is sufficient to show the markings on tIle 
surface of Mars, and the wlute regions, supposed to be icy, 
around the poles. 

.Ju piter. 

Jupiter is still among the stars of Leo, and still a beauti
ful object in the evening sky ; it riseR in the forenoon on the 
1st, and sets at I 1h. 5Sm. P. M. 

On the 30th it riseR at Sh. 43m. A. M . ,  and sets at 10h. 
10m. P. M. 

'rhe phenomena of eclipses and occultations of satellites 
are now les8 often seen ; only nineteen of them can be seen 
during June. 

Saturn. 

Saturn rises south of ('Rst on the 1st at 10h. 50m. P. M. , 
and set:! at 8h. 19m. the next morning. It sout.hll at ah. 35m. 
in the morning at an altitude of only ahout 2S". It is near 
the star 71: Oapricorni. 

On the 30th Saturn rises at Sh. 52m. P. M., and sets at 411 . 
22m. A. M. It is then on the meridian at Ih. 35m. in the 
morning. 

Vranu •• 
Uranus is still among the stars of Gemini, and passes the 

merid: .. n now too early for obpervation, at 3h. 40m. on the 
1st of J une, setting at 10h. 50m. P. M. 

On the 30th it sets at 9h. Om. P. M. , so that no good ob · 
servations may be made upon it. 

Neptune. 

For a sight of Neptune a good tclescope is always neces
sary, and in June it rises in the morning and sets early in 
the afternoon ; on the 1 st at 3h. 37m. , and on the 30th at Ih. 
40m. , so that it is above the horizon, for the most of its di
urnal course, in the day time. 

Spot. on the S u n .  

At this time (May lSth) the BUll  is unusually free fl'om 
spots, more so than for many months ; with 1\ glass of low 
power not a spot can be found. 

Beteorll. 

Meteors were reported on the evenings of April 3, 24, 25, 
27, 2S, and 80; they wt>re more frequent on the 30th than on 
any other evening. 

Eellplle8 and Occultation •• 
On the 5th of May the moon occulted or seemed to paRS 

over a small star, � Leoni�. 
On the 12th, in the morning, the moon WfiS eclipsed, bu t 

it had set in our longitude before the dark sbadow camll 
over its face. Tbe dimming of the surface of the moon j ust 
before its setting showed that it had passed into the faint 
shadow known as the penumbra. 

Anr.ora •• 
Several students report that auroral streamers were ob

servt'ld on tlle evening of May 15th from Sh. 30m. to 9h. 
30m. P. M. , and at Sh. 45m. an auroral belt was formed, 
passing through the zenith, its northern edge being 1 5 '  
south o f  a LyrOJ and its southern edge S "  north o f  Jupiter. 
This belt was seen for only a few minutes. 

Thermometer. 

Cp to this date (May lS) the tllermomf.ter has only once 
been recorded as high as 70 at 2 P. M. This was on the 
5th of May. 

------------4.M •• � . .... __________ __ 
A SEMI-MONTHLY scientific periodical in Turkish is about 

to be brought out in CODstantinoplp. It is called the DolalJ, 
which Is, in English, the Rtpo�itory. 
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IKPROVED ROTARY STEAK EliGIn. 

The principal feature of the invention herewith illustrated 
consists in a ro�k shaft which is driven by a cam on the face 
of the rotating part of the engine, so as to operate a cut-off 
on both steam induction pipes, in combination with internal 
cut-offs and slides. By this means it is claimed that the 
steam has a more direct application to the rotating center or 
cylinder, and that the mechanism is actuated with regulari
ty and reduced friction. 

Our engravings present a perspective view, Fig. 1 ;  a front 
elevation, with parts broken 
away to show interior arrange
ments, Fig. 2 ;  and a vertical 
cross section, Fig. 3. 

In the external rim, A, of 
the engine, is made a recess, B, 
for convenience in attaching 
the steam pipes, C C ;  als'l 
flanges at the sides of the re
cess with cam grooves, D D, 
for imparting reciprocating 
motion to slides, E E. In the 
inner angles of the rim, A, are 
formed rabbets to receive face 
plates, F G, on either side of 
the machine. In these plates 
are arranged packing rings, H, 
Fig. 3, secured by springs and 
set screws, the latter passing 
through the plates and adjust
ed from the outRide. Between 
the plates, F and G, and fast
ened thereto by bolts, is a disk , 
I ;  the rotating parts, F G and 
I, being thus held together in 
connection with the rim, A, in 
position to receive steam. On 
the back of the engine are re
ciprocating slides, E E, which 
operate in suitable guides, J, 
the latter being fastened to the 
plate, F. To prevent these 
slides from springing to one 
side when passing the cr.ms in 
grooves, D, braces, K, are at-
tached. to the guides, J, and extend outwardly against the 

roller supports, L, thus preventing any springing of the parts 
so as to caUlle a jar. The arrangement of the roller supports 
is more clearly shown in Figs. 1 and 3. It consists of a box, 
L, secured to the slide, E, by a screw and also by a dovetail
shaped projection fitting into a slot at the extremity of the 
arm. To this support and revolviBg on a pivot secured there
in by the set screws, M, is a friction roller, Fig. S, which ro
tates within the groove, D. The opposite ends of the slides, 
E, are fastened to internal cut-offs, N, by screws, so that the 
latter are thereby operated. To allow of their motion, open
ings, 0 0, are made through the shaft cylinder, I, the shape 
of which is shown in Fig. 2. It will be noticed that for the 
firs�balf inch, about, into the disk, they fit around the cut
off, but afterwards are constructed larger to accommodate 
the packing and packing plato, P. For a like 
purpose, notches are made on the inner sides 
of the face plates, F and G. 

On the inner periphery of the rim, A, are 
formed cut.offs, Q, provided with suitable 
packing, R, which presses against the shaft 
cylin4er, I, and against the plates, F and G, 
lapping under the rings, H, in the latter, as 
indicated by the dotted lines, Fig. 3, 80 that 
the steam cannot pass through it. It is halved 
and lapped so as to spread apart, has a plate 
under the joint, and is:thrown out by springs 
or steam, thus forming a steam-tight connec
tion, behind which the steam cannot penetrste. 
The cut-offs, N, extend outwardly from the 
cylinder, I, to the internal periphery of the 
rim, A, and form a steam-tight joint against 
it. The rings, H, in the face plates are cut 
out a little where the cut-offs would strike 
them, 80 that the latter fit closely against the 
rim without wearing against the packing. To 
prevent these rings, H, from tuming, holes 
are made in them which slip over pins in the 
face plates. 

Y, Fig. 1, is a rock shaft hung in bearings 
in the standards, as shown, and supporting 
arms, S S and T. The former operate the cut
offs, U ;  the latter, on the end of which is a 
friction roller, is mo\"ed by a cam groove, V, 
in such a manner as to give the proper motion to the arms, 
S S, in order to open and close said cut-offs, U, at the time 
the cut-offs, N, are passing the projecting packing, R. By 
this means no steam is used while the cut-offs, N, are pass
ing from the exhaust, W, to the induction ports. X, shown 
in dotted lines in Fig. 2. 

The operation of the machine may be briefly described as 
follows : Steam is admitted at the pip." C, through ports, X, 
and escapes through ports, W ;  striking the cut-offs, N, just 
as they come up tight against the external rim, it carries 
them around to the cut-offs, Q, at which points the former 
are drawn in by the slides, E, and cam grooves, D, while at 
the same time the rock shaft is set in motion, as above ex
plained, by the cam groove, V. The exhaust is operated so 
as not to have a vacuum ahead of the slides, N, after they 
pass the exhaust port. The rim is cut out so as to let the 
I!tea.m ahead of the internal cut-offs, N, while exhausting 

and while the latter are passing the cut-offs, Q, on the inner 
periphery of the rim. 

The advantages claimed are that the machine works by 
the expansion of the steam, which can be cut off at any 
point ; it is evenly balanced, steam being let in at both sides at 
the same time ; and it has a regular motion, and can be driven 
at a high rate of speed. The mechanism, though apparently 
somewhat complex, is simple, and not liable to get out of 
repair. 

Patented February 25, 1873. For further particulars re-

INItAN'S ROTARY S'.rl!lAIt EBGINE. 
garding sale of rights. etc. , address the inventor, Mr. Charles 
Inman, Hope, Midland county, Mich. 

------------. � •. �.-------------
J'EED AliD J'ILTER FOR STEAK BOILERS. 

The invention represented in the accompanying engraving 
is an apparatus for supplying steam boilers with purified 
feed water, thereby preventing the formation of sediment 
and incrustation. The device consists of the tanks, A, part 
of which is broken away to exhibit the internal arrange
ments, into which water is conducted by the pipe, B. At 
the bottom is 'a bent pipe. C, extending from the engine and 
serving to heat the contents. For a similar purpose another 
pipe, D, leads directly from the boiler to the lower part of 
the tank to admit steam into the same. E is a vertical shaft, 
actuated by a crank handle shown above, and carrying at its 

FEED dD FILTER FOR STBAIt BOILERS. 
lower end a horuontal rod, F. G is a pipe extending from 
the tank, or from both reservoirs where two are employed, as 
represented in the engraving, into an intermediate vessel. 
That part of the tube. G, which is within the tank, A, is 
provided at H with a section of india rubber or other mate
rial, so as to be flexible. At I, floats are attached to the ex
tremity of the pipe, holding the same elevated in the feed 
water, a short distance below its surface, at whatever hight 
the water may sL:nd in the tank. 

After the feed water has been rer,cived in the reservoir, it 
is boiled by the steam from the boiler, so as to cause the set
tlement of its suspended impurities. A supply from the 
pure upper portion, through the always elevated end of the 
pipe, G, is then drawn off and either carried directly to the 
boiler or else into the lc,wer receiving tank, as represented. 
so that any impure matter which may st:ll remain may be 
deposited. Chemicals of suitable kind may be added to the 

water in the tank, A, to cause the precipitation of foreign 
substances, if the boiling alone should not produce the de
sired effect. By means of the shaft, E, and stirring device, 
F, by revolvin&, the former the deposited sediment may be 
agitated previous to discharging it, 80 cleaning out the tank 
through the opening, J. 

This plan contemplates tanks the capacity of which is more 
than sufficient for, say, twenty-four hours consumption of 
water, thereby giving the impurities in the upper receptacle 
time to settle before the water is discharged into the lower 

vessel, from which the boiler is 
supplied. Patented through the 
Scientific American Patent 
Agency, April 1. 1873. For fur
ther information address the in
ventor, Mr. John G. Fulton. To
ledo, Ohio. 

. .  
Trade lIa .. k •. 

" Every person or firm do
ing business, no matter of what 
kind or nature, so long as it is 
honorable, should have a trade 
mark. It serves as an adver
tisement, and the firrt mere 
nominal cost is a trifle. Yet in 
a year's business thtl same 
amount of circular advtlrtising 
would cost hundreds of dollars. 
The trade mark is a dtlltinction 
which cannot be imitated, as the 
law protects it. Americans, 
who excel in the manufacture 
of certain classes of goods, and 
place their goods in European 
markets, soon discover that they 
are not only in competition with 
the best makers of the same line 
of goods, but find that their 
trade mark protects them from 
imitation and counterfeit. In
genuity can be called into exer
cise by the use of trade marks. 
Some use an almost indescriba
ble monogram, and others eccen

tric or unique ones, but the most appropriate is the concen
tration of aptitude for the especial business in which par
ties are engaged. If a pyrotechnist, he would not use for a 
trade mark a fire engine engaged in putting out the flames 
of a building. There should be an eternal fitness of things. 
There are many people engaged in the same business, yet it 
would not be at all difficult to have an especial originality in 
their designs. Let manufacturers put a trade mark on all 
their productions, and let dealers do the same to all the wares 
they send out. It is a protection to the former, and of vast 
business benefit to the other. OJ 

[The editor of the AdfJM'tiW. GautW, from which the 
above il! taken, should have added that it is important that 
trade marks be registered at Wuhington. The Government 
fee is $25. Full particulars may be had by addressing the 

publishers of this paper.-EDs.] 
. ... . 

The 'Wonde ... of ahe Deep. 
During the recent passage of the British 

exploring ship Challenger from England to 
the West Indies, the sounding line and 
dredge were kept constantly going. The 
former showed that a pretty level bottom 
runs off from the African coast, deepening 
gradually to a depth of 8,125 fathoms at 
about one third of the way across to the 
West Indies. If tae Alps, Mont Blanc and 
all, were submerged at this spot, there would 
still be half a mile of water above them. 
Five hundred miles farther west there is a 
comparatively shallow part, a little less 
than two miles in depth. The water then 
deepens again to three miles, which contin
ues close over to the West Indies. At the 
deepest spots both on the east and west side 
of the Atlantic, the dredge brought up a 
quantity of dark red clay, which contained 
just sufficient animal life to prove that life 
exists at all depths. No difficulty was expe
rienced in obtaining these deep I!ea dredg
ings, and it was merely a question of pa
tience, each haul occupying twelve hours. 
In depths over two miles little has been 
found, but that little was totally new. One 

of the lions of the cruise is a new species of lobster perfect
ly transparent. Not content with obtaining animals with 
eyes so fully developed that the body may be said to be an ap
pendage, a new Cl'UstaC'3&U has now been dredged up, in which 
the body has cut itself clear of the eyes altogether, and the 
animal is totally blind. It has no eyes, or even the trace of 
an eye. To make up for its deficiency Nature has supplied 
it with the most beautifully developed, delicate lady-like 
claws, if one may USIl the term, it is possible to conceive. 
Nearer the West Indies. in a depth of only half a mile, some 
similar creatures were brought up, and here the claws, long
er than the body, are armed throughout with a multitude of 
spike-like teeth. looking more like a crocodile's jaw than 
anything else. At a short distance from Teneriffe, in a 
depth of a mile and a half, a rich and extremely interesting 
haul of sponges and coral was obtained, but the latter was 
unfortunately dead. 
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COUIITBY COTTAGE AID BTAltLB. 

We complete the series of designs which we recently 
published, extracted from DQ'U)ning', Cottage ResidenC68, pub. 
lished by John Wiley & Son, New York city, with the ac· 
companying engravings of a very tasteful and elegant coun· 
try dwelling (Figs. 126 and 127), and of a neat and comma· 
dious stable (Figs. 99 and 100), which might be erected in 
connection therewith. The material for the construction of 
the cottage is brick, and a very picturesque style of architec· 
ture has been followed, with which the interior fittings of 
the house are designed to harmonize. 

There is a large front porch leading to the vestibule, which 
is separated from the hall by an ornamental screen of carved 
chestnut. The flooring is of encaulltic tiles of ornamental 
pattern. The main hall is large and roomy, and communi. 
cates at the right with a library, which opens into a small 
conservatory or flower alcove. The parlor immediately in 
rear of this apartment is a spacious room, and fronts upon 
a broad veranda. The dining room is supplemented by a 
butler's pantry, and contains several closets and other con
veniences. This story is ten feet high and finished in chest
nut. The basement is similarly divided, the partitions be
ing of brick to insure a strong support to the floor above. 
The kitchen is under the dining room and has three large 
windows. 

The second story is finished in chestnut and pine, and com
prises three square chambers and a small servants' room. 
The hight from floor to ceiling is ten feet. There are open 
fire places in all the rooms, and provision is made for a port. 
able furnace in the cellar. 

In constructing the house, blue stone trimmings, neatly 
dressed, may be tastefully employed, and the bricks for the 
outside facings should be selected for uniformity of tint and 
sharpness of outline, and laid in dark colored morlar. The 
roofs are slated and surmounted by ornamental cresting of 
cast iron. The estimated cost is about $8,000, but it is pro· 
bable that, near cities or in' localities where the ruling rates 
of building materials are high, this sum would be somewhat 
exceeded. 

The stable is of quit<:l ornamental form, and is designed to 
be built upon sloping ground. It has beneath it another 
story for farm horses, cows, cellar for roots, etc. (not shown 
in the elevation), making altogether a very complete build
ing. It is constructed of sound timber, sheathed with 
matched pine plank, battened, and the whole filled in with 
brick. The walls of tlle cellar IItory are blue stone, laid in 
mortar. The plan shows a carriage roo,n, double floored and 
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ceiled all around, with a harness room and separately in
closed stairway in the rear. On the left is a tool room, work· 
shop, etc. ; on the right a stable with stalls for four horses. 
Over the whole is a large 10ft fer hay, with mouths in the 
floor to feed the racks below. The cost would average from 
$2,500 to $2,800, depending upon expense of labor and rna· 
terial. 

k i 

11 

In connection with our pres· 
ent subject, we subjoin an en· 
graving of a good and cheap 
arrangement of water closet 
(Fig. 46), which may be easily 
introduced into any dwelling, 
thus avoiding the necessity of 
the ordinary unsightly and dis· 
agreeable edifices in the rear. 
The cistern, a, may be at any 
distance from the seat, h, pro· 
vided it be on a higher level 
by four or five feet. The ba· 
sin, c, is an inverted hollow 
cone, and communicates with 
a closed leaden vessel, d, called 
the smell trap. In the side of 
c, at 6, is a pipe, I, leading to �����3:"�''''�''':;::,'''�-�' the cistern, at its entrance into 

FIG. 4G. which is a close fitting valve, 
g. When it is desired to allow 
the water to rush down into 

the basin, :t is only necessary to pull the string, h, which, if 
the cistern be at a distance, may pass over several pulleys. 
In order to insure the descent of a quantity of water to the 
basin every time it has been used, a cord, i. may be jc.ined 
to It, and passed over a pulley, k. The end is then fastened 
to the upper part of the door of the closet at such a distance 
as will suffice to lift up the valve, g. The door should have 
a spring to shut it, lest it be left open by neglect. The waste 
pipe from the water closet should leave the house by a pro· 
perly fitted underground drain. and should either terminate 
in a covered drain or sewer at a considerable distance or in 
a well or cistern for Hquid manure. the contents of which 
may be turned to valuable account. 

THE POSITION OF A HOUSE. 
Houses on streets running north and south are far prefer. 

able to those located on streets going east and west. in a 
sanitary estimate. In the first. here at the north of the equa· 
tor, the sun shines brilliantly in the forenoon on the front, 
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and with nearly equal force in the afternoon on the rear. 
Thus dampness is expelled. and the whole edifice is dry and 
far purer for its solar exposure. It a house is on an east 
and west street.' those fronting north are decidedly the best 
for a residence. because the sun's action on the yard. the 
kitchen, and usual regions of neglected accumulatiollS, puri. 
fies and modifies the humid atmosphere that is sure to pre· 
dominate in yards and the back part of houses whose rear is 
north of the street. Thus circumstanced. the back rooms are 
never so pleasant, cheerful or economically warmed in win
ter. as when on the south side. Opening on the street, the 
front of such gets both light and air by reason of the fre
quent swing of the front door. 

------......... .... .. ------
lWIanutae&ure of Pu"),. 

One of the largest manufactories of this substan� is that of 
Raynolds & Co . •  at Bergen Point. N. J .• and the process is 
thus described by a correspondent of the New York 'lime,: 

Only whiting and linseed oil are used ; no barytes or other 
adulteration are introduced. The whiting and linseed oil 
are roughly mixed in wooden troughs-two gallons of oil to 
100 pounds of whiting-and are then shoveled into the 
mills. 750 pounds forming a batch. The chaser. which is an 
enormous il'on wheel revolving horizl)ntally in a pan like a 
fountain basin. is at once set in motion. It gradually works 
the whiting and oil together, two scrapers turning the mass 
up into a ridge in the center. on the principle of a plow 
share. In twenty minutes the putty is thoroughly kneaded 
into a pliable and lubricated mass. and is ready for packing. 
The daily product of the two mills is about 12,000 pounds. 
The putty is packed in ox bladders, tubs and barrels ; about 
10 pounds to a bladder. 100 pounds to & tub. and 720 pounds 
to a barrel. It is amusing to watch the workmen stumng 
the bladders. They seize a lump of putty and stuff it into 
the bladder with their thumbs with astonishing rapidity. A 
bladder is filled and tied in about ten seconds. It rather re
minds one of sausage making. in our grandmothers' days. 
The following figures will give some idea of the extent of 
this business : Last year the firm packed 2.027.962 pounds 
of putty in tubs and barrels. and 696.683 pounds in bladders. 
the latter using up no lesll than 62.116 bladders. 

• ••• • 
ALL new subscriptions to the SCIENTIFIC AMERICAN will 

be commenced with the number issued in the week tho 
names are received at this office, unless back numbers are 
ordered. All the numbers back to January 1 st may be had, 
and subscriptionll entered from that date if desired. 

A CARRIAGE HOUSE AND STABLE IN THE RUSTIC POINTED STYLE. 
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The Proportions oC Ocean Steamer ... 

In pUb] jll�ling (on page 809 of our current volume) Mr. W. 
Cunniugham's letter on the proport ions of ocean steamers, 
an error in the engraving gave an incorrect impression as to 
the relative widths of the v('ssel�. We therefore reprint 
the dimensions, with new il lustrations accurately drawn to 
scale. 

c ____ -=> 
Baltimore, N. G Lloyd's Iwa-Length 186 ft., beam 29 It.; length to breadth, 6'88. 

c _____ =:>_ 
Peruvlan, Allan line-L. 2TO It., b. 88 ft.; length to breadth, 7-11. 

c -=:> ----------------
Moravian, Allan line-L. 290 ft., b. 89 ft.; length to breadth. 7"44. 

c 
LeIpzig, H. G. Lloyds' line-L. 290 ft., b. 89 It.; length to bre.>dth, 1'44. 

c _____ � 
MInnesota, Williams & Guion line-L. 332 ft., b. 42 ft.; length to breadth, 7'90. 

C � ------� 
Rhein, N. G. Lloyds' line-L. 832 ft., b. 40 ft.; lengUI to breadth, 8'30. 

c 
Westphlllla, Hamburgh line-L. 840 ft., b. 40 ft.; length to breadth, s·oo. 

,.-- --------
l _______________ � 
Penn.ylva�ia, Amarloan B.S. Co.-L. 34.3 ft., b. 43 ft.; length to breadth, 7'91. 

c 
Russia, Cunard line-L. 35S ft., b. 43 ft.; length to breadth, 8'88. 

c-________ ________ � 
Qneen, Natlonal line-L. 358 ft., b. 41 ft; length to breadth, 8'78. 

(-------------------------------� 
Ville du Havre, French line-L. 42-3 ft., b. 49 ft.; length to breadth, S·68. 

( �> \.----------------�-
City of Montreal. Inman Hne-L. 433 ft., b. 44 ft.; length to bre3<lth, 9'84. 

c 
Atlantic, WhIte Star IIne-L. 486 ft. b. 41 ft.; lenll'th to breadth, 10'61 .  

-------� •• 41 • • .. 
A N e,v Willtlo,v Awning. 

Mr. Geerge 'V. Gerau, of �o. 359 �'ulton street, Brooklyn, 
N.Y. , has recently patented, through the Scientific American 
Patent Agency, au improved window awning, which ill so 
arranged as to afford shade and at the same tlme to create 
a draft, thus ensuring tlle thorough ventilation of the 
apartment to which it may be adj ustcd. The invention con
sists in making tIle wings of the ltwning detachable, so that, 
by mer ns of suitably contrived brnces, either or both sides 
may be pushed outward and held open . When one wing is 

thus arranged, the other is stretched across tho awninj!; ding
onallv and fastened to the window frame, thus forming a 
clear 'pa�sage for the air into the room. The device can be 
readily applied to old awnings and will doubtless prove a 
con yen i ent and ple8.�ant addition to our means of keeping 
cool during the coming hot wt'ather. 

NEW BOOKS AND PUBLICATIONS. 
FIFTH A�NUAl, REPOIlT ON TilE NOXIOUS, B8NEFICIAL, AND 

OTlIEIt INSECTS O�' TilE STATE OF Missoum, made to the 
State Hoard of A griculture. By Charles V. Riley , State 
Entomologist. JelIerson City, Mo. : Regan & Carter. 

Thl. Is not the IIrst tlmo we have had occasion to commcnd the liberality 
of the State of )lIssouri In cngaglng the t1l.o tingulshed SCientist, to whom 
we are Indebted for this valuable report, to examine nnd describe the Insect 
tribes c.t Its rapidly advanelul7 provluce. As a trustworthy aod Instructive 
volume on a most Interesting "r:lnch of scienco, this report will be hlgbly 
valued by all who will obtain and read It. 
TilE GERllAN PUAR)IACOpmIA : Transluted from the German 

and carefully colllPared with the Original Latin Text. 
By C. L. Lo�hlllall. - Cnrl isle , ]In. : C. L. Lockman & Co. 

We have receh'ell advancc shects of this work, Which show at oncc the 
ability aud accuracy with which It  has been translated. The supremacy of 
German scientists tn nil branches of  chcmt!:ltry is evtrywhere acknow· 
ledged ; and this text book wil l be found wclcome to the IIbrarlea of our 
, tudents and In our druggist.' laboratories. Mr. Lachman ha. only recently 
contrlb:tted valuable technlc.l lllfonnaUon to our columns. 

THE :\irNERAJ, SPIUNGS O�' NORTH AlIEIUCA : How to rench 
and how to use thelll . By J.  J. Moorman, M.D. Phi la
delphia : J. B. Lippincott & Co. 

Dr. Mo�rlDan giveo to the public In this timely volume. the result of a 
l ong experience iu the Investigation of the naturc alld mediclual appllca
b!: lty of mineral waters. He tells, In a clellr aud concise nUlnner, to those 
de.irous of reg" in ong health throcgb tbe heallug fountains scattered over 
the country. just what places should be viSited for the benefit of certain 
disorders, how the medicine should be used, Its nature, and In fact about 
everythIng In wblch one gain;: to a watering place for a purpooc other than 
to follow the dictates of fashloll would CRre to be posted . The work con
talno o�veral lllustrationo of popuiar resorts with In.tructlons how to get 
there, and also map. of the w .. ll known snlphur sprIngs of VirgInia. 
T il E  BAT II ; Its History and Uses in Health and Disease. 

fiy R. T. 'fran, M.D. 25 cents, paper ; 50 cents, cloth. 
New York : S. R. Wells, as!) Brondwa�·. 

ThIs Is a neat little volume. In which tbe various form. and useR of bath. 
are pleasantly described, especIally wltb reference to bydropathy. The 
1'nrkl.b and Rlls.lan baths are. bowever, dlsmlned In one paragraph, and 
that Is selected from the writings of a .Ingularly prejudiced Englloh pbysl
clan. The text I. liberally lllnstrated with engravlngo. 

� titutifit �mmtau. 
CONSUliPTION AND ITS TREATMENT IN ALL ITS FORliS. By 

Dr. Carl Both. Boston : Alexnnder �loore. Boston and 
�cw York : Lee & Shepard. London : Triibner & Co. 

Improved Adjo8table Sewing lllacblno Cbalr. 
Franklln Chleheoter, MilwaUkee, WI8 .-Thls Inyellllon hao for Its objcct 

to furnlRh an Improved chair for the use of sewing mAchtne operators, 
which shal l .be so constructed that It maybe readily adjusted as the conve
nience of the operator may be rPqulred. and the back of whIch will auto .  
matically adjust Itself to the back of  t.he operator. Thc  pedestal Is secured 
to Ihe center of a cross bar, thc ends of which ha,'c downwardly projecting 
arms formed upon them, to which are attaChed pivots . To thc outcr eode 
of the pIvots are pivoted plates attacbed to the side edges of the chair seat .  
The upper middle l'art c t  the rear anns of the plate. I. cut away so tbat Its 
lower edge may be about upon a le"el with the top of the cross bar. and In 
said edge are fanned notches to receive the latCh . The latch may be drawn 
out to enter the notches of the plate, and pushed In to relea.e saId plate. It 
Is kept from lateral movement by guide lugs. and Is locked In either posi
tion by a projection formed upon said cross bar which enters nO' ches on the 
under side. Springs arc connectcd with the lower side of thc forward part 
of the chair seat. By this construction the chair seat is held �ecnrcly In 
place when adjusted by the latcbes, the sp .. ln�s simply m.klng the adJust
ment more easy. The chair may be used aR a rocking or oscll1atlng chair. 
Springs are attached to the connecting bars, which pass up through slots 
between the plate. alld the edges of thc chair geat, and their upper ends 
support the forward ends of the armo. Latches arc pivoted to these bars 
Which c,teh upon notcbes formed III t�e upper edges of tbe forward parts 
of the plates. The lower edge of the lower part of the chair back 10 hinged 
so that It may be adjusted In any dcslred posItion by adjusting the anns by 
by means of the bars and latches, thc springs making the adjustment more 
easy. The lowor part of the back co .. sists of a cross bar and two side 
bars. A coiled spring is so arranged as to tend to throw the lower end of 
tilc upper part of tbe back forward against the back of the person sitting In 
the chair. 

Th!s book Is a "aluable coutribution to medical literature. being the work 
of an able and learned wri ter. It coutalns much Interesting physIological 
Information which will bc of value to the general reader as well as to the 
physician. 
THE SCIE�CE OF' HEALTH : Devoted to Health on Hyg il'n:c 

Principles . $2 1\ yenr. Xew York : S. R. Wells. 3S9 
B roadway. Al�o, from the same publip.her : 

PHRENOLOGICAL JOURNAL AND LIFE ILLUSTUATED. 
These two ma,azlnes are well known to our re tders, and are mentioned 

herc 00 aCcount of their sustained aDd uniform exccllenl'e. They contain 
much varied matter, some of wulcb Ig well selected from the current litera 
ture of both hem'sphereo. 

. 

FOR�IULAS A N D  'fABLES FOR ARCIlITECTS AND ,ENGINEERS 
in Calculntin .; the Strains and Cnpacity of Structures in 
Iron and \Vood. By F. Schumann , C. E. Illustrated. 
Pocket �ize in flexible co\-ers. W ashington : Warren 
Choate & Co. 

We need add no further words of recommendation of this convenient 
little volume than to say that It 10 a compendium of the formu las of the 
celebrated works of Welsbach. lQnklne nnd other emlnellt authora. simpll· 
fied and reduced to practical form. Tbe book Is designed for reudy rerer
ence-a pocket guide, 10 fact-and hence space Is economized throughout, 
thougb an Incredlbie amount of Illformation necessary In the daily routine 
of tilc engineer and architect Is comprised within It. covero. The contellts 
Include formulas for strengl h  of material, strains. loads and all general 
caiculatlons of similar character. The volume Is Illustrated with thrce hUII
dred original diagrallls, elUCidating the text .  The author, we thlnk, ln thus 
slmpllfyiug reUable fOl lnul"s 00 that they may readlly supplant tbe rougb 
and emplrlc"l rules too often carelessly used, has dOlle a good wvrk which 
we do not doubt will lIIeet with a wcll deserved apprcciatlon from all memo 
bers of the pro_fe_s_s_lo_n_. _______ ... .- �  __________ _ 

PATENT OFFICE DECISIONS. 
PATENT FISII:E8.-THE AM.ERIOAN SARDINE CO){PANY.-APPEAL. 

LEGGETT, Comm18l1ione'r: 
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Improved 'Vurk Stand. 
Chauncey S. Caple, Fraukfort, N. Y . .  ".slgnor to himself and Wllliam 

Gate8, of same placc .-ThI8 Invention consists In the Improvement of 
work stand,. The center piece Is IL clLBtlng of metal with four yertlr:!al 
holes arranged around tbe vertical center In which the pIvot pin of the ta
ble top works. In these holes arc Introduced the npper ends of thc lugs. 
A ring or dish connects the Ie go at the middle, and has a recess In tbe un
der Side, and a. many radIal holes extendIng from tbe perlphcry 10  It as 
there are legs, and the legs. beIng notched. are lit ted In correspondIng 
notches In the disk, and .ecnred by bolts Inserted In the said holes, and 
fastened by keys driven Into the ends projecting Into the receas, and bavlng 
holes provIded for .ald keys. A spool stand Is fastened detachably to the 
top of the table ccnter. For so fastening It, and having It at the same 
time so that it can be readlly detached, a reces. ls arranged In the bottom 
of  tbe disk of metal. and a hole near the pcrlphery lorge enough to admit 
the head of a pin .  From this h(lle the slot, 60 wide a. the shank of 8 pin, 
extends to the centcr. The pIn la fitted Into the vertical hole In the center 
of the table, and haa a Galled spring titled In tbe bearing agalu.t the lable 
top 80 as to constan tly press It down . A lever is connected at one end to 
the pin at Its lower end, and extends towards the periphery of the table 
top 3S far as the opening, when the finger CRn be applied to pnl!h It  down 
nnd raIse the pin wben the cover of the opening Is removcd . The pin hcad. 
bclng suitably shaped and beld In It by the pressure of the spring. holds the 
stand In place so that It cannot be detached untll tbe plu Is raised by the 
lever. To detach the stand. the head of the pin Is raised out of Ihe conn· 
tersunk reces., and the stand moved .ldewloe tlll tile hole comes to the pIn, 
when It can be lifted oft. 

Improved Milk Cooler. 
WlIlfam Hodgdon, North Crartsbury, Vt.-TlIls in\""ention c')nslot. of a 

large water pan dh'lded Into compartments, with a separate water supply 
pipe for each and a dlschargc pipe cODnection of each ,,·!th a main waste 
water plpe,arranged fat 1I11lllg and regulating the temperature In each Inde· 
pendently. A separate mllk pan Is arranged for eacb c�mpartment, each 
pan having a discharge pipe for mllk, ulf In a convenient way for treatillg 
the mllk of eRch mllklng Indepelldently. so that tile treatment can be va · 
rled a. to the temperature, as requircd during the time It has to be cooled. 
The arrangement Is aloo designed to facllitate tbe rClIIoval of the milk pllns 
rcadlly for paInting tbe bottoms, wbleh has to be done frequently to pro 
tect them from corrosion; also for cleansIng the large pan. 

Improved Combined Stop Cock, Cbeck Volve, aod Blow Off. 
Elbridge G .  Cusblng, Oswego, N .  Y.-Tbls Invemlon consists In a com

blned stop cock, cbeck valve, and blow olf cock. The shell of an ordinary 
stop cock la used wllb the Inlet pipe connection arranged near the bottom, 
aud the outlet pipes near the top. � Tbe hollow plug cock bas all opening In
to the lower part coinciding with the Inlet pipe, and two others In the up· 
per part coinciding with the outiet pilles. It also has a diaphragm between 
the said openings, dh'ldlng the hollow space Into two chambers . A pass· 
age 10 formed through thIs dlapbragm, and 8 valve sut !>rranged on the up· 
per side of It. on wblch a check valve Is fitted to close downward. This 
valve has a tubular extension upon the upper side, In whIch the smooth 
part of the stem fits In such manner as to fonn a guide for the valve. Tbls 
stem screws out and In through the top of tbe piug, bavlng a hand wheel on 
the top, and It bas a shoulder on the lower end to be forced down on the top 
of the valve to fasten It closed. Tbls shonlder will also limit the amount of 
the opening of tbe valvc III case It  be deolrable to do so. One pipe connec· 
t10n Is to be connected with the boller, and tbe other to be u8ed lor the blow 
olf. Wben tbe watcr Is to be forced Into tbe boller, the plug wfll be adjnst · 
ed, by whlcb the pa888lre Is opened from tbe Inlet pipe up through the valve 
and pipe Into tbe boller, and the escape Is closed ; but when tbe boiler Is to 
be blown lilf. the position of the parts may be aultably altered. 

Im proved Corrloge A x l e  Box. 

Joseph Joncs, Jamcs Dunkerley, And Joseph Dunkerley, Pa terson, N .  J. 
-Thls lnvcntlon haB for Its object to furnbh U ll Improyrd axle arm and 
axle box 80 constructed as to prevent the elltrallce of mud and sand n t  the 
Inner end of the hub. to hold the axle box ticcurelr In place upon the axle 
arm, and to enable the axle to be conveniently kept thoroughly lubrIca 
ted . The axlt! box fits anti revolv("s upon the axle, and Its inner end Is kept 
In ph;ce by B coll .. r formed UpOII the s�id axle. '1 he outer side of tbe ,'ollnr 
Is rece,,�ed to receive the Inner end of the box, which end Is allowed to pro
ject a little beyond Ihe Inner elld of Ihe hUb for this purpose, 00 that mull 
and sand may be wholly preventcd from working in Ilt the end of the hub. 
The 1nner cnd of the box Is nlBo reamed out and enlo.rf,!cd to form a shoul· 
der to rcst agatoRt a {lhonlder formed upon the ux le to  rcl1c\"c the collnr 
from having to support the whole inward !lr(�8�ltrC of the whecl. In the 
outer end of the axle Is formed 0. scr(!w hole into whleh Is screwed a SCrelY, 
the head of which Is made of a l i ttle lar�er diameter than the axle, AO 8S to 
rest against a shoulder. The screw projects beyond Its heall, and the pro · 
lectlng part 10 perforated lon"l tudlually. and froUl the Inner end of said 
perforation all inclined hole Is formed, leadlllg ant lit thc Inner side of the 
head of Maid serew. A Rcrew cap fo4crews into the rec:csscd outer cnd of the 
box. alld 18 lIonged to oycrlap thc outer elld of the hub. The cap Is made 
hollow to Bcn·e as 9n 011 chamber. th(� inner wnll of saId cap being perfora 
ted to receivc the perforated end of the Bcrcw, KO that thc oil f.-om said 
chamber may pass through the perforat lons of the !Zcrcw to  the axle arm, 
which is grooved longitudinally to coulluet the all to the Inner part of salll 
axle, and thus lubricate Ito entire .urfare. The box has lugs forml'd upon 
Ito outer surface to prevent It from turning In thc hub. 

Improved Sow Set. 
Cyrus E. Grandy, Stafl'ryrd Springs. Conn., assignor to hlmeelf, Ziba D. 

Grandy, and William D. Heald, or Lame placc.-ThiS In"cntloll consists in 
the mode of combining certnln instrumcntalities to form a saw set for 
band suws. The stock to which the parts of the 8ll W set are at tached forms 
a hall die and ba,e of the Instrument . The ,lie bar Is h inged to the ent! of 
the stock and carries the die. l"owf!r I� ap!lH('d by mcans of a rom lever. 
conlin cd to the end of thc die hal' by mcall. of an "llju.laDle l ink. The bnck 
motion of the die bar Is produced by a aprful!. The spring keeps the end of 
the die bar In close contact with the cum cnd of the le\-er. and the powf'r Is 
appU.d by simply raising the end or operating thc le,·er. The purchase tim. 
obtained is very great. and the power Is applied gradual ly .  A guide .lides 
on the stock so tbat It can be adjusted to the width of the .nw . This guide 
Is used In setting band and gig saws. A loooe adjnstablc powl ls attached 
to the otock, which In sett ing band sawo engs�es with the teeth, and there · 
by governs the 'positlon of the teeth In relarion to the dies. Allowlllg the 
teeth of the saw to be of uniform size a tnoYcmcnt of the pawl to each al· 
ternate tOOt'1 will bring the proper tooth to bc set In contnct with the die. 

Inlproved " Knock Do,,'o " Chaho. 

Charles R. Long, Louisville ,  Ky., asslgoDor to LOII� & Brothers. of same 
plucc .-Formaklng knock down chairs, fur cC Il \·enlenrc of packing them 
III parta for ohlpment and storage and thell settin", them up readliy, the In 
ventorproposcs to bevel the end8 of the back rail of the twat frame, and 
form a half round notch In e�eh end fitt ing the tenon of the side stretchers. 
and arrange them so that said tenons extenll through and by Hal<! notches 
to enter the holes for them In thc posts of tbe 'Jack of the chair, III which 
oblique notcbes are made for the ends of tbe b�ck rail coinciding wltb thc 
holes for the tenons of the side stretchers. When the seat frame Is put to ·  
Irethcr. and the scat bottom woven In It. the back rail and the side stretch · 
ers call be put together with the back posts by enterlnt{ tbem In the note.hes 
and holes together from the front .  The back ran and side stretchers arc 
fitted together and glued, and the side and front stretchers connected to 
the front pas to In the ordinary way. The seat bottem, when woven all, 
forms an L·shapell strncture which neots togetber comp.lctly for shIpping . 
Tbe back posts are cODnected together by the back cross piece., and I hus 
are In convenIent shape for packing compactly. 

Improved Wea tber Strip. 
.Jerome Bacon and Gilbert Bacon , Medina, Wis .-The object of this In· 

vcntlon Is to furnish a weathcr strip for doors. Triangular shaped pieces 
of wood are connected together by hutt hluges and by a spring, a piece 
of sheet rubber covering them. Thi. rubber extends a little above the up· 
per piece and conslderubly below the lower piece. Metalllc strips. by 
:ncans or which the rubber 10 fastcned, are placed even with the upper and 
the lower edges of the wood. The upper piece Is screwed to the outside of 
the door. A lug Is made In thc door slli or In the jamb ca.lng of the door, 
and a hook or prnjectlon Is a ttachcd to the end of the other part of the 
ooor strip .  When the door Is closed the book catches on the lug and drawo 
the part down on the slli. thus making a t ight Joint under the door. Wheu 
the door I. opencd the oprlng forces the lower part upwn .. l 80 that It will 
swIng clear of all obstructions. 

Improved Wasbing lllocllllle. 

Nelson O. Wilcox. Umaha, Neb.-The object of this InvclI t ion i R  to pro" lde 
convenient means for watJhlng clothc8, and I t  consists 10 nil extension be 
for adapting I t  and fastening it to tubs of different diameter, and In a corru· 
gated-oprlng roller, which Is pi aced directly ovcr and ncarly In contaet with 
the bed rollers. It will be understood that wben the clothes are madc to pass 
between the two rollero the corrugatcd roller must be forced upward, but 
th�t motion will be resisted by thc springs, and consequently the clothes 
will be squeezed by a Coree proportioned to the strcugth of the springs. 

Improved Tbrashlnll' iUocblne. 

Charles )1. Powers, RidgeWOOd, N. J.-The object of this laventioL 10 to 
furnish a lII"chlne for thrashing and cleaulng graIn, which may be used 
either by hand or motlvc power, and whleh shall elfectually beat out the 
grain without InjurIng the strdW. The frame of the machille I. of rectan
gular fonn and elevated to a eonvenlellt hlght. In the middle nnd on a line 
with the platform Is the corrugated and perforated !bed. The material to 
be thrashed Is laid upon an endless apron, which carries I t  nlong o"er the 
bed, where the graIn Is beaten alit. The straw Is then carried nlong by an · 
other "pron and dIscharged from the tan of the machine. Wnile the grain 
Is p .. sslng over the bed It Is subjectcd to the acllon of the beater. whIch Is 
composed of 0. flerles of hars . The thrashIng Is �1ft�eted hy a rapid up Bnd 
down motion of the beater, the bars of which ar .. brollght In contact, or 
nearly In contact. wltb tbe bed at each stroke. Thc motion of the beater I. 
produced by means of the pIn wheel an the driving ohalt . Tbe grain and 
cbalf fall upon sieves as they paas through the bed. These sIeve. are 
given a vlbratlQgmotlon by means of tbe ordInary fannlngmfll device. 
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Improved LlttlDa: Jack. 

William M. Doty, New York cit y • ..:, he object of tbls Invention Is to 1m· 
prove, simplify, an I cbeapen apparatus for raising carriages and wagons, 
and for all similar nses. Tbe back edge of tbe IIftln� bar Is provided wltb 
ratcbet teetb wltb whlcb the ratchet link Is made to engage for lifting tbe 
IInk, lt being loosely attached to  the sbort end of the lever. The link works 
loosel), on the bar, and drops by Its own gravity when tbe long end of the 
lever Is received. When tbe link engages wltb a tooth of tbe bar Its outer 
end binds or gripes tbe other edge of the bar, the link bemg a gripe as well 
8M a ratcb�t pawl. By means of the link t!Ie bar can be ra ised elgbt or ten 
Inches, more or less. The ",elgbt of the lifting bar Is supported by means 
of an adjustable friction spring, which Is made to bear agaln.t Its side. 
This spring consl8ts of a piece of rnbber tubing on a wood screw .  By tnrn' 
Ing the screw the rubber tube Is expanded or contracted, and thc friction 
on tbe bar Is Increased or diminished, as may be required. I.lllers on the 
bar arc arranged so as to  be nearly o,'cr the center 0\" gravity when either 
one of them Is employed.  This adapts the jack for all kinds of vehicles, 
the axles of which vary from one to two feet, or more, ln hlght from the 
ground. 

ImprOv.,d 'Vood FlnlshlDa- Compound 01' Oll. 
Frederick Webster, Brookiyn, N. Y.-Tbls laventlon bas for Its objcct to 

furnish an Improvcd 011  dcslgned more especially for black walnut, real or 
Imitation, but applicAble to other woods,wblch, wbcn applied to new work, 
brlDgs ont the natural colora, remOVe8 the roughnes8, and gives a smooth 
tlnlsh, and which, when applied to old work, restores Its colors to tbelr for 
mer brightness. Tbe Invention consists In "n Improved tlnlshlng oil, pre· 
pared of raw 1m seed oil, boiled linseed Oil, spirit. of turpentine, "nd liquid 
paint dryer. Beeswax Is put Into the mixture wblch Is tben thoroughly 
stirred, poured all at  once or a part a time Into some suitable vessel ,  and 
beated sulftclenlly to wholly melt tbc wax . The 011 Is now ready for use 
and may be applied wltb a b rush . When applied to soll<1 walnut It sbould 
be "lIo ,ved to stand twenty minutes and then rubbed In wltb a woolen clotb 
In the ordinary way. 

Improved Scroll Saw. 
Hezeklah B. Smith, Smlthvlllc, N. J .-Thls Invention has for Its object Lo 

furnish an Improved jig saw so constructed that the work and aaw may be 
rotated by turning the table so as to keep the work from coming In con · 
tact with the framework of the machine, or with other obstructions, wltb· 
out the necessity of stopping the saw. Upon the driving sbaft Is formed a 
cam to receive a rod, the upper and lower e:lds of which are pivoted to tbe 
arms of elbow levers, wblch are plvotcd at tbelr angles to tbe frame. To 
the other arms of thc elbow levers are at tacbed straps which pass around 
guide rollers and are attached to  the ontcr ends of the squue sliding rods, 
wltb the Inner or adjacent ends of wblch the ends of  the saw are connect· 
ed, so th.t tbe saw may be moved np and down by the revolution of tbe 
shaft. The upper guide roller Is pivoted lu a frame whlcb slides up and 
down In ways Rnd Is connected with a lever plvotcd to an arm attached to 
tbe frame, ani hel<1 ln place. This arrangement enables the tension of the 
saw to be regulated as dcslred. By suitable construction, by boldlng tbe 
work fast to the table and turning the said table In one or the other dlrec· 
tlon, the saw will be turned wltb It  so that tbe work can be fed to  tbe saw 
In It.  new direction wltbout delay and wltbout stopping the macblne.  

Improved Neck � Tle. 
Reginald R. Parker, Indianapolis, Ind.-Tbe ohject of this Invention Is to 

Improve, Simplify, and cheapen neck ties ; and It consists In the manner of 
folding the silk or goods of which tbe neck tie 18 made O\'er the �orners of 
tbe shield. The points are covered by folded down triangular pieces. 

Improved CorD Sheller. 
Franklin 1I0llen and Amos C. Holland, Marlon, III.-Thls invention bas for 

Its object to furnish an Improved band corn sheller, enabling the corn to be 
.helled easily and rapidly. The Invention consists In tbe shelling grate, 
wblcb Is formed by a number of bars tluted or concaved longitudinally upon 
tbelr upper sides so tbat their side edges may be sbarp to remove tbe corn 
from tbe cob. The upper end of tbe macblne may be conveniently raised 
and lowered, as required. In using the sbeller, tbe ear of corn Is pasaed 
Into a box and drawn acrOS8 tbe bars or tbe rack, tbe sharp edges of wl'l<b 
quickly remove tbe kernels fram tbe cob, the box keeping tbe kernels from 
ftylng about, and (lUldlng them Into tbe bag or vessel placed to receive tbem . 

Electric Battery. 
Louis Bastet, New York clty .-The Invention consists In a compound of 

cupric salt, preferably tbe sulphate, and of the nitrate of soda or potash , ln 
a solution of the same Ingredients In sulphuric aCi d,  to  form a liquid com· 
pound, and 10 the e mployment o f  nltro·hyposulpbate of sodium .. r potash
all for application to electric batteries. 

Mnrlne Post Omce Safe aDd Life Preserver. 
George F. Abraham, Baltimore, Md.-The Invention consists In a com· 

blned post olftce safe and life preserver applied on board of vessels so that 
papers and otber valnables as well as li ves may be saved. It consists In pro· 
vldlng tbe same with a rope and ladder, arrenged so that the person In 
charge may always be able to reacb bls "roper position thereon, no matter 
where he may be wben thc accident occnrs. It als-> consists In making tbe 
preserver Bod aafe In 8ectlons. 

Improved Seed PlaDter. 
l8aac T. Suggs, Greene Hili. Texas .-The Invention consists In the Improve· 

ment of seed plant"rs . To and between tbe forward ends of tbe main frame of 
tbe machme Is pivoted the rear end of a abort beam, to the forward end of 
which the draft Is applied . Tbe beam Is made tblck so that two or more 
boles may be formed In Its forward end to receive the draft clc,·ls. By thla 
means, by adjusLing tbe drsft clevis blgher or lower, the harrow may be 
made to woro< deeper or shallower In the ground, as may be desired. To the 
under side of the beam Is secured a small triangular or V shapc<1 harrow, to 
remove clods, stalks, and other obstrUctions, and to loooen up tbe soil to 
better prepare It for tbe opener and cover. 

Improved Convertlhle Frela-ht CRr. 
Tbomas Fogg, St. M •. ry's, Canada.-Tbe object of tbls Inventlol! Is t o  con· 

.truct a railroad freight car so that It may be readily convertcd from an 
ordinary freight or box car to a car for transporting grain In bulk, provided 
with a spout or chute for discharging the grain. Ba .. are attached to  the 
ftaps, which are connected wltb the ends of the car by slotted plate., whlcb 
allow the tlap. to drop down 011 angular cleats on tbe sides of tbe car. 
When thus arranged, they present the grain for entering the end angles of 
tbe car and allow It to slide forward toward a center chute . Wbe:\Iwt In 
use for this purposp, they slide u p  In tbe .Iotted plates, wbere tbey are sup· 
ported by hooks. The hinged section of the bottom Is held up In a vertical 
position by the buttons attacllCd to the car stanchion.  The action of tbese 
buttons Is limited by the angular shanks which entcr tbe curved cavities In 
the side or the car. By thl. mode of construction It will be seen that tbe car 
may be used either for ofdlnary frel�ht, as common box cars are used, or for 
grain In the bulk, tbe cbange from one to the other oelng readily and speed 
lIy made.  

Improvement iD OiIlDa: Millstone Spindles. 
John J. Chuob, Decatur, Ind., as.lgnor to himself and Samuel C.  Bollman, 

samc place.-Tbls Invention bas for Its object to furnish an Improved device 
for olllog spindles, by tne use of which the spindle may be kept properly 
oiled, and whhh shal1 be convenient In use. Tbe Invention consists In tbe 
tube embedded In a channel In the leading furrow of tbe stationary Slone, 
and extending from the heel or skirt to the bosom of said stone . Upon the 
outer part of the tube Is formed a cup to receive the Oil, and which Is pro· 
vide" with a cap or cover. The outer end of the tube Is provided wltb a 
cap, cork, or otber stopper, to enable a wire to be Inserted to clear out tbe 
tube. 

ComhlDed Jo�rual Box aDd Lubricator for ShaftiDa-, Axles, etc. 
Joseph R. Morris. Houston, Texas.-T:le Invention consists In comblulng, 

wltb a journal box of peculiar construction, an 011 elevator and a device for 
saving, to be used over and over again, 011 wblch would otherwise escape 
and be wasted. 

Improved lUortislna- Machine. 
Eugene Hammond, Cumberland, Md .-The Invention clnslsts In adjusta. 

ble spring spaCing nges applied In the recessed side of the carriage of a 
mort!slng machine, to regulate the distance between the mortises ; also In 
blnged gages for end· beveled posts ; also In combining with tbe carrl&ge of 
a mortising macblne, a gage dog, gsge, and stop bar to regulate tbe lengtb 
of the mortise. 

Improved Gate Hl ua:e. 
Willard G .  Franklin, Shelbina, Mo.-This Invention has for Its object to 

furnish Improved gate binges, which sball be so constructed that the gate 
may be adjusted to swing level or to Incline upward as It swings back, and 
wblch will allow tbe forward end of the gate to be raised when desired to 
allow hogs or otber sml'1I animals to 1>3SS tbrough. It consists In the post 
piece having a screw shank, a sboulder plate, and a tbree hole eye plate, and 
the gate piece bavlng slots and semlclrcul"r n otches formed In It. 

Improved MachiDe for Parlna: Horses' Hoofs. 
George W. Scbafer, St. Charles, MO.-This I nvention Nlotes to apparatus 

for facilitating tbe paring of borses' hoofs preparatory to shoeing. A clreu· 
lar piece of metal two Inches In width, forming sometblng more than a 
semicircle, bas a bar extending fr>m one end to the otber. This circular 
plate corresponds with the size of the hoof, and Is [>Iaeed ,tD the hoof when 
used. In forming tbe Circle, tbe plate Is made dishing so as to lit the hoof 
with the bar passing across tbe heel on a plane parallel wltb the bottom of 
the boof. A knife blade wltb a double edge Is fastened to the under side of 
tbe bar by a pll'ot bolt .  The pOint of this knife reaches over the edge of 
the circle. A lever I. attached to the bar by the pivot bolt, nnd Is connected 
wltb tbe knife by a stud bolt. The knife Is movpd back and fortb as the 
lever Is moved. Tbe edge of the circle forms a guide for paring the hoof, 
the edge of the knife being placed a little above the edge of tbe circle, bnt 
Is sprung down to the edge of the circle by means of tne lever, so that the 
portion ot the hoof whlcb protrudes will be pared even with the edge of tbe 
Circle. A bandle on tbe circle, which Is grasped by the operator. allows him 
to counteract the force of the lever on the horse's foot.  

Improved Rotary Steam Ena-ine. 
John Lucas, Hastings, Minn.-This Invention relates to tbe class of .team 

engines known 8S U rotary t" where a crank Is dispensed with. The plst ou 
wheel Is attached to the central driving shaft, and the pistons slide In slots 
In tbe tlange of the piston wheel as tbat whcel reVOlves, moving longltudl. 
n.lly In tbe wheel, being constructed wltb slots through which the shaft 
passes .  l!;ach piston Is formed of two IIke·shaped and equal·slzed parts, 
whlcb are connected by two right and left hand screw nuts.  By turn ing 
tbese nuts tbe two parts of Ihe piston can be adjusted to take up the wear 
and Insure their working steam tight within the cvllnder. A " all'e, having 
Ihe form of a Slightly obtuse angle,  Is pivoted at  Its apex equidistant 
between the Induction ports. The end of .. ch of Its arms Is made sllghtl)" 
convex to allow It to tit snugly against the Inner periphery of the c)"lInder, 
and the outer side sllgbtly concave, corresponding or concentric with the 
cylinder. Thp valve being In proper position to receive the Impact of steam 
admitted by the left hand port, Ibe steam acting on the 1 ,Iston proJecling 
throngh the wbeel on tbat side, causes the latter to revolvc from left to 
right.  Sbuttlng off steam at the left hand port and adml ttll!g It at the other 
will cause tbe valve to turn on Its pivot and assume the opposite position, 
which will effect tbe reversal of the wbeel. 

Impr oved Prunina: Shears. 
William McCray, Blnck Oak, Mo.-This Invention bas for Its object to 

furnish an Improved pruning shears. Tbe cutting edge of tbe st;;tlonar)" 
blade Is made wltb a re·entrant angle to receive and detain tbe 11mb whlle 
being cut. Tbe edge of the movable blade Is made w ith a rounded or 
convex cdge to sbear off the 11mb while detained In  tbe angle.  To the 
upper end of one handle Is attacbed the end of a bar having the stationary 
blade formed upon Its forward edge, near Its upper end. Another bar Is pro 
vlded, similar In form, except that It bas, Instead of a b.ade, a curved arm 
made In  a separate piece. The upper ends of the parallel bars are bolted to 
each otber. and are kept at the pro,er distance apart by a washer. The 
lower parta of the barB are bolted to eacb other and are kept at the proper 
distance apart by the end of a curve,l arm . Tbe bars are bolted to each 
other at  the base of tbe stationary blade, wblch bolt also secures the curved 
arm to tbe bars and pivots tbe movable blade to and between said bars. 
Tbe latter blade Is formed upon the end of the bar, which Is curved, and to 
Its lower end Is attacbed tbe upper end of the handle, tbe curvature of the 
bar bringing the bandies Into sucb a relative position tbat they can be con· 
venlenlly operated even wilen made long. Tbe curved arm posses tbrougb 
a keeper attacbed to the side of tbe bar, and assists In giving tlrmness and 
steadiness to the shears wben In operation . To tbe side of tbe curved bar 
Is attached a stop, In such a position as to prevent the edges of tbe blades 
from coming In contact wltb and being dulled by tbe frame work of the 
shears. 

Improved Coiled Wire BrD,.h. 
Jobn B. Cbrlstoffel, Williamsburg, N .  Y.-Thls lnventlon has for Its objcct 

to furnlsb an ImprOVe<! wire brush , the brush of which shall be formed of 
coiled wire, and whlcb shall be tlexlble, so that It may be readily used In 
dlfferect sized tubes. The I,\ventlon consists In an Improved coiled wire 
brush, formed by the combination of one or more coiled wires with two or 
more twisted wires. This construction makes the brush very tlexlble, the 
colis of the coiled wires Inclining freely In either direction, and their outer 
sldes, presslngagalnst tbe surface of the tubc, clean It quickly and effectively. 

Improved BiDdlnll' for Sewlnll' Machine Covers. 
Evelyn F. French, New York clt)".-The object of this Invention Is to pre· 

vent the breaking or parting at  the corners or other places of sewing 
machine covers, or similar boxes wblch are expo.ed to strain and liable to 
be broken unicss strongly protected ; and it cODslsts In making the lower 
molding which embraces the sewing machine eover, or auy one 6r more of 
the moldings embraCing the same, of narrow venecrs, wblch are glued 
together, and In forming the combined veneer molding thus made In one 
single length, alod placing It aroul!d the cover or box, thus preven ting the 
necessity of Interposing additional fa.tenlngs or of specially jolntlng the 
pieces at tbe corners where such boxes 8rc most apt to  become injured. 

Improved SprlDII' Bed Bonom. 
Elon G. Sberman, Forestville, N .  Y.-Tllls lnvention has for Its object to 

Improve the construction of tbe s[>rlng b�d bottom for whIch letters patent 
No. 100,425 were Issued to Daniel C. Brownsen, May 2-1, 1870. To the under 
side of the end part·, of the upper or arched springs ar(l aUacbed sockets to 
receive tbe ends of the lower sborter springs. Tbe middle parts of the side 
springs are secured to bars which arc made so that tbelr ends may rest upon 
cleats attached to tbe end ralls of a bedstead. The bars are connected by 
cross bars, wblch not only hold the side springs In their proper relative posl· 
tlons, but also receive aud support the ends of the upper springs, should 
tbey be subjected to a beavy weight. The middle parts of the Intermediate 
lower springs are secured to longitudinal bars. Cross bars, the Inaer sides 
of which are beveled off, connect the Intermediate sections of the bed 
bottom with the side sections, and hold them In their proper relative posl· 
tlon, and at the same time strengthpn tbe springs, Coiled wire springs arc 
secured to tbe .Ide springs, upon the upper end. of Which rest tbe upper 
springs, pieces of clotb being Interposed between tbe springs to deaden the 
sound. 

Improved CorD Crib. 
Improved !tUneD. Jo.epb M. Hughes and Andrew J. Mapes, Independence, lIIo.-The objcct 

Farnam L. Oakley, New York clty.-Tbls Invention consist. In tbe manu· of tbls lnventlon Is to provide lDeans for allowing tbe corn In tbe crib to b e  
facture of knitted mittens In tl a t  w e b  with t h e  wrist and band portion self discharging Into a trougb or trougbs for the feeding of stock. The corn 
sbaped exactly as demanded, and nicely formed and well tlttlng tbumbs, crib bas a tloor wblcb Inclines from the ridge In opposite directions. This 
conforming as nicely to the shape of the natural band as these portions of ridge runs lengtbwlse of tbe crib, and the Incllnatlon,ls sumclent to allow 
tbe gloves wblcb are made by cutting by vatterns from skins or clotbs, by the ears of corn to slide down by tbelr own gravity Into the troughs. 
wi dening tbe web on one or botb edges a. mucb beyond the width required Trougbs are placed on tbe sides of tbe crib so as to receive ' be ends of the 
for the wrist and band as needed for the tbumb, so that when the web IS / bottom boards. Adjustable feed bars are arranged by means of wblcb the 
folded and sewn up, the tbumb springs out from the Side of tbe band por· quantity of corn dlscbarged Is regulated. Tbese bars slide In angular 
tlon as It does In the natural hand and In the mittens and glove,' cut out by grooves In the corner posts of the crib, and may be adjusted so tbat more or 
patterns. l eFS corn will slide Into the troughs. 

Improved LDbrlcator for Steam EDaiue. 
William R. Patterson, Cblcago, III.-Tbis Im'entlon consist. of a sheet 

met.al 011 tank. capable of sustainIng tbe pressure of the boiler appllcd to the 
steam pipe, and bavlng a connection with It, above and belo w, wltll cocks 
t o  allow tbe steam to pass tbrough It and sbut It o ff a t  pleasure. There Is a 
filling coek at tbe top, a feed cock at tbe bottom, and a glass gage and wastc 
cocks for letting off the steam pressure and condensed .team, all arranged 
In such manner thut, the steam being admitted to tbe 011 In the tank and 
the feed cock opened at the bottom, tbe 011 will tlow Into the steam pipe 
wltb tbe current M steam wben the engine I. running, and be conducted 
along wltn tbe steam Into the engine, but will be prevected from escaping 
tbrough tbe feed cock when the engine stops, because tbe p,'Cssure on the 
011 Is tben equal below to that above. The small passage In tbe feed cock 
through which the 011 passes will be sulftclently obstructed tbereby to pl'e· 
vent the 011 from descending by gravitation. 

Improve.1 Scruhher. 
Israel J. Emory, Jr., Webster, O.-Thls Invention relates to a new scrub· 

ber In whIch plates of rubber cut Into !larrow strips are employed to furnl'll 
the requIsi te rubbing surfaces. These strips are fastened to tbe head block 
b)' means of metal plates, and furnish excellent rubbing surfaces that will 
yield to all Inequalities of the tloor or articles to be scrubbed, and can be 
used on carpets, 011 cluths, etc .. without Injury tllereto. 

Improved Lu.nber Measure. 
Frank S .  BaldWin, St. LOUis, Mo.-Tile In" entlon consists In the Improve· 

ment of lumber measures.  A small clrcuhr sbeet metal casc Is made with 
a reel Inside of It  on the aXiS, with a tape measure coiled on Its face. A 
coiled spring Is arranged upon one side for winding up the tape measnre, 
and a disk on tbe other side for transmitting Its motion to recording dials, 
when the tape Is pulled out an<1 stretched along the piece to be measured. 
This disk has ratchet teeth In the periphery, and Is en!ragcd by a spring 
pawl on the wblrl, which runs back on the disk when the spring winds up 
the tape, and engages and turns It when the tape Is pulled out. A cone of 
differential gears Is attacbed to this disk for transmitting the motion to the 
recording d'als, of which tbere arc four sets. These differential wbeels arc 
graduated to actuate the recording t: aln correctly for several different 
lengths of lumber-say the smallest one will be of the right size for turning 
the recording dials so as to Indicate correctly the measure of lumber of ten 
feet In length, the next one similarly for twelve feet lumber, and so on. It 
Is only nceessary to t urn a thumb piece, and shift It In a slot properly for 
engaging any partlcular slot with tbe pin for changlug the connection of 
the train of recording disks, to set t:.e machlLe for the length of the 
lumbcr to be measured. The transmitting gears may be changed from one 
recording train to another ; and suitable mechanism Is provided In order to 
prevent the trains from being dist urbed or changed when tbls shifting takes 
place. 

Improved Portable Stock Fe .... "r. 
Josepb M. Spencer, La Plata, Mo.-The object of tbls in ventlon Is to >t1;" 

ply 0 combined corn Crib, lJ,ay rack, trough, and hog pen, constructed in  1\ 
cheap manner, c:\pable of feeding Rtock economically and of befug en�n." 
taken to pieces and removed from one fanD or part of a fann to aooth. , ,' .  
The In,'entlon consists of a roofed corn crib with tbe hog pen In the 10 1l'.' r 
part . At convenient hlght Is placed the feeding trough extending around 
the crib and admitting a large number of aolmals to fced at tbe same time 
Aboye the trough, bolted to the crib and also extending around It,  Is the 
hay rack, of tbe same hlght as and corresponding In shape to thot of thc 
corn crib. The whole structure may be constructed either entirely of wbod, 
or of wood and tron or other material, nnd may, by plaCing it  on scantlings 
bc easily traMsported. 

Improved ;llachlDe for Gummlna: SalvN. 
Karl Weinberger, �fnwaukect \Vls.-Thfs Inven don Is an Improvement In 

saw gummers of the clas8 In which an emery wheel Is mounted on an arbor 
having Its bearing. In a pivoted frame, oscillating In a vertical plane to 
cury said wheel alternatcly Into and out of engagement with tbe tecth of 
the saw, which Is arranged horizontally, and secured to Its support by sult. 
able means or devices. The Improvement relates specltlcally to a curved 
stationary arm Rnd sliding adjustable stops thereon for limiting tbe throw 
or movement of the vibrating frame. 

Improved ADtomatlc Fan. 
Philip H. Relchhardt and �Iorrlss SchnaplJ, Brunswld" )Io.-The Invenl • 

ors employ a chronometer mcchanism f")r driving one or more swinging 
fans for generating air currents, driving away Insects and tbe like In warm 
weather, using a pendulum InBte'. d  of the hair spring for regulating the 
motion, and attaching lI. swinging arm to thc shaft, which w orks f:he pendua 
lum for obtaining the vibratory motion for thc fana .  

Improved Dress Facing. 
William H. Gallup, Troy, N. Y.-Thls Invention conolsts of a new article 

of trimming for facing, stitIenlng, and pro tpctlng the bottom. of the skirts 
of ladle.' dresses, whlcb I. composed of a strip of starched, gummed, or 
otherwise stillened muslin of tbe character of wlgan, say four Inches, more 
or less. wide, of the same or an y equivalent material furtber stiffened b)' 
lIutlng _ewed on one edge. It I. made In twelvc yard pieces, and put up for 
market In the ordinary way o f  putting up goods of this class. 

Improved Medical Compounel 01' Liniment. 
Josepb Benda, Yatton, Iowa.-The obj ect of tbls Invention Is to fnrnlsb 

B11 Improved liniment for Interoal and external diseascs, such 8S rheuma
tism, col1c, dfarrhc::cs ,  headache, etc., to be used ei ther by rubbing the parts 
lightly with It or by mixing It wltb water. The lin iment consists of oil o f  
sassafras, oll of hemlock, splrl s of turpentine, tinct ure of Cayennc pep· 
per, tincture of catechu,  guaiac, tincture of opium, tincture of myrrh, 011 
of origanum. wlntorgreen , gum camphor. chloroform, and on of cedar. 
This compouud I. dissolved In alcohol , formlnl{ a light feddlsh liquid. 

Improve" lUedieal Compound for Tl'eatinll' Rheumatism, etc. 
Gideon Lucy, Mobile, Ala.-This Invention consists In a compound to be 

used as a medicine for the cure of rheumatism, neuralgia, and similar ner a 
vous diseases, and lor benetlttlng the bUman system gencrally. Tbe medl· 
cine I n  one form Is composed of a tincture or extract containing tbe root 
of the lint plant, combined with diluted alcohol . The root of this plant 
may be macerated or reduced to a pulp, or be concentrated by bOiling, and 
com blncd with any other material to form a sirup or lor making pills for 
medicinal purposes. 

Improve" Lubricator. 
William Morris, Day ton, Ohlo.-Thls l nventlon consists of a hollow stop 

cock In the passage from the 011 chamber to the steam che8t, Into wblch a 
quantity of oll is receIved when the cock Is turned so as to shut the passage 
to tbe steam cbest or pipe and open the passage from the 011 chamber. The 
oll is dlscbarged by steam pre!sure when the cock I. tumcd to open the 
passage to tbe Hearn chest, "ntl slltlt the passage to the 011 chamber. Thc 
steam for expelling the 011 from t he cock Is admitted to It by a small pipe 
connecting It wltb the steam pipe so that a current will pass through the 
cock and back Into the steam pipe or Into tbe steam chest, according t o  
whIch tbe lubricator I s  attached, and carry tbe 011 In the hollow plug along 
with It. 

Improved Balanced sn .. c Valve. 
Abraham O. Frick, Waynesboro, Pa.-Thls Invention Is an lmprovcment 

In the class o f  hollow slide valves provtded wi ll! tlexlble diaphragms or 
packing rings ; and It consists III the arrangement of a tlexlble cO'ruguted 
ring In connection wlt.h a valve form ed of two parts, one alldlng vertlca lly 
within the other. 1hlo mode o f  packing the two cylinder • •  ffords an abo 
solutely steam tlgbt jol n t ,  with IIttlo or no friction, and Is alike appllcublc 
to cylinders or square or ott er sha,.ed forms whlcb It may somel :mes �e 
de81rable to substltutc for them. 

Improve" Douhlet StoDe. 
Simon Drahl, Nell' York clty.-The object of tbls Invcntlon Is to furnish 

a doublet stone which not only avoids some of tbe disadvantages of the 
former doublcts, consisting In a lack of brllUancy and au CRsy Inj uring of 
tbe edges, but eDmblnes a1, anta�es which bave bltherto not been produced 
and by which the application o f  .. doublets " to jewelry can be greatly ex· 
tended, the brilliancy and trauparency of the stones Increased, and aueh 
jewelrv manufactured .t cbeaver rates. Tbls object Is accompllsbed by add· 
Ing t o  the form of doublet stones now In use one or more steps or rOW8 of 
facets to the upper part or " front "  of tbe stones, and by making the up· 
permost part c·r step only of genuine stone, and tbe rest of paste. 
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�u_iut __ aud fl,tr_ml. 
Tht C1Ia"'�fOt' lm�rlon vndw tAu Mad u 11 a Line. 

Explosive Bullets. J. P. Moore's Sons, 
2O� Broad way, New york. 

Improved Wood Handle Ratchets, 18 in., $5. 
G. E . l'arker M'f'g, 117 & 119 Mulberry .t., Newark, N .J .  

Lyman's Gear Chart, 50 ets. E. Lyman, C.E. 
New Haven, Conn . 

Wanted-An Experienced Turbine Water 
Wheel Sale.man. Addre •• Herrman & Herehclrode Man· 
ufacturlng Company, Dayton, Ohio. 

Dickinson's Patent Shaped Diamond Carbon 
Point. and adju.table holder lor working Stone dre ... 
[ng,Emery Wheels, Gr[nd.tone.,&c. , 6f Na.sau St: ,N.Y. 

For Solid Emery Wheels and Machinery, 
.end to the Union Stone Co . ,  80ston, Mass . , for c[rcular. 

Wood Bending Machines W'anted-For mak· 
Ing small round Boxe., S Incbes diameter and upwards. 
Send Circular, price., &c., to Burnet & Co., 614 Cottage 
Grove Avenue, Cblcago, Ill. 

Boiler and Engine, with improved Tile Ma· 
chine attaclled, for sale. AddressW.M.Bell.Smyrna,Del. 

Wanted a Machine that will grind Bones by 
Steam. Send Circular to Box 1(17, Smyrna, Del. 

Boilers, 2 to 50 H.P., upright, horizontal, 
tnbular, line, locomotive and cylinder, for sale at low 
prices by Henry M. Collum, Long Island C[ty, L. I. 

Buy Wood and Iron Working Machinery 
of Gear, Boston, Mass. 

For Sale Low-A Sash and Blind Factory, 
with modern macblnery all In good working order, on 
Railroad, west of Albany. Tbe whole or a part Interest 
at a great bargain to a suitable party with lIIeans. Write, 
with addre.s and amount of capital, to R. McHarg, 77 
Cedar Street. New York. 

Wanted-Machinery for making Lead Pipe. 
Ad,lress Box 781, Plttsburgb, Pa. 

H. Moore, Manufacturcr of Broughton'S 
celebrated Ollcrs, Lubricator., Faucet., &c., has removed 
to 48 Centre Street, New York. 

Buy Engine Lathes and Bolt Cutters of 
Gear. Hoston, Mass . 

Keyway (Jauge, Donaldson's patent. The 
be.t and late.t Invention of I t. kind. See advertisement 
on another page . 

Machinist Wanted-A Practical, Ingenious, 
Industrlou. Man, to takc charge of a IIgbt Manufacturing 
Mach[ne Shop and Foundry near St. Lonls. The rlgbt 
man could buy an Intere.t In the bu.lne.s, If desired. 
Apply, stating ability, wages, .tc., Box 36, Bellevllle, m. 

State and County Rights for Duryea's pat
ent Refrigerator, the be.t [n tbe world ; or wfll exchange 
for Roal Eltate.· Apply at 693 Seventh avenne. 

Manufacturers of Wagon Machinery and 
Wagon Material, .end circular. to Union M'f'g Co.,Rock 
Fan., Whlte.[de Co., Illlno[s . 

Sure cure for Slipping Belts-Sutton's pat
ent Pulley Cover [. warranted to do double the work 
before the belt will slip . C[rcular.free. John W. Sutton, 
U5 Liberty Strett, Room 2, New York. 

Patent for Sale at a great inducement. Ap
ply, for particulars, to Patentee of .. Advertising Lan· 
tern," S.Kuh, Jefferson, Iowa. 

Nat'l M'f'g Co.,l1 Dey St.,N.Y . .  manufacture 
& sell novelties & utili tie •• Ag't. wanted. Catalogue free. 

Jennings' Steam Clothes Washer. Rights for 
.. Ie. Best oot. Sample. tG. Nat'l M'fg Co.,ll Dey St.,N.Y. 

Portable Steam Engines for Plantation
Mining, Mill work, &c. C[rcular Saw )lI1ls complete for 
buslne.l. F[ret cla.1 work. Simple, Strong, Guaranteed. 
Best Terms. Addres. the Old Reliable John Cooper En· 
gtne Mfg. Co . ,Mt .  Vernoo, O. 

Patent Chemical Metallic Paint-All shades, 
aroond In oil, and all mixed ready for use. Put up In 
cans;-barrels and halt barrels .  Price OOc., ,1 and '1 .150 per 
gal. Send for card of col"rs. N. Y. City Oil Co., Sole 
Agents, U6 Malden Lane , New York . 

Patent Right for Sale, the whole or by States. 
Tbe Antl·Lamlna for clean[ng Steam Boilers. J. J .  
Allen, Pblladelphla,Pa. 

Wanted-A thorough machinist, fully car.a. 
ble In every relpect to act a. Foreman In a Manu ac· 
tur;ng Establl.hment, who II wlll[ng to [nve.t .ome mo· 
ney In one of the best paying [nv�ntlon. of the times ; 
the oblect being to have an Interested person In charge. 
Addre.s. with particulars and references, Manufacturer, 
Box 525, M[ddletown, Conn . 
Cabinet Makers' Machinery. T.R .Bailey&Vail . 

Abbe's Bolt Heading Machines, latest and 
best. For ents, prlcel aod terms, address S. C. Foraalth 
& Co., Manchester, N. H. 

The Ellis Vapor Engines,with late improve
ments, manufactured by Rasklns Mach[ne Company, 
.'ltchbnrg, Ma ••• 

For the best and cheapest small portable En
gine lu market,aadres. PetprWalratb, Cblttenango,N .Y. 

Steam Boiler and Pipe Covering-Economy, 
Safety, aod Durability. Save. from ten to twenty per 
eent. Chalmers Spencc Company, foot Ea.t 9tb St., New 
York-UIrl N. 2d St., St. Lou[s , Mo. 

For Circular Saw Mills, with friction feed 
works, and Stationary Eng[nes, addre.s Wm. P. Duncan, 
Bellefonte, Pa. 

Shortt's Patent Couplings, Pulleys, Hang
ers and Sbaftlng a Specialty. Orders promptly 1Il1ea. 
Circulars free. Addres. Sbortt Mf'g Co . ,  Cuthage, N.Y. 

New England Band Saw Machines, cheapest 
and best, o"ly ,187. For de.crlptlve cut., addre.s S. C .  
Forsalth & Co. , Manche.ter, N. H .  

Grain, Paint, Ink, Spice and Drug Mills. 
Ro.s Bro'., 85 First Street. W£llIam.burgh, N. 1". 

Drawings,Models,Machines-All kinds made 
to order. 'tOwle '" Unger Mf'g Co.,.JOCortiandt St., N.Y. 

Key Seat Cutting Machine.T.\t.Bailey & Vail. 
Cheap Wood-Working Machinery. Address 

M. 8. Cocbran & Co ., Pltt.burgb, Pa. 
Wood workmen-Ask your Bookseller for 

R[charde' Operator'. Hand Book of Wood Machinery. 
85 cutl. Only '1.150. 

Plow Shares, Mold Boards,Cultivator Teeth, 
&c., caat to order, by Pittsburgh Steel Casting Co., 
PIttsburgh, Pa., of .teel which eaa be worked same as 
wronght Iteel. All work warranted. 

Peck's Patent Drop Press. For circulars, 
addt'es. Milo, Peck & Co., New Haven, Conn. 

Royalty - Manufacturers and Inventors, 
have yonr Machinery, &c., made In the west for we.tern 
use . Extra lnducementa oll'ered by Doty Mannfacturlng 
Company, Janeavllle, WII. 

Steam Fire Engines,R.J.Gould,N ewark,N.J. 
Buy First & Pryibil's Bandsaw machines, 

",blch are more nsed than any other In the coontry. 
.AlIO, Shafting and Pullcys a Ipeclalty. 487 W. 40th St., 
Nell' York City. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 
Ccvering for Boilers and Pipes. The most 

economical and dnrable article In use. Took lIrst prize 
at American Instltnte Fair. Van Tnyl Manofacturlng 
Company, 528 Water Street, New York. 

The Best Smutter and Separator Combined 
n America. Address M. Deal '" Co ., Bncyrua, Ohio. 

Damper Regulators and Gage Cocks-For 
the beat, addreaa Murrill & Keizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers-No one n.[ng Steam Bollen can allord to 
be without them. I. B. Davl. & Co . 

Tree Pruners and Saw Mill Tools, improve. 
ments. Send for clrculan. G.A.Prescott,Sandy H£II, N.Y. 

Brown's Coalyard Quarry & Contractors' Ap. 
paratna forholltlngandconveylngmater[al by [ron cable, 
W.D. AndrewI& 8ro. 414 W .. terst.N. Y. 

Gauges, for Locomotives, Steam, Vacuum, 
Air, ana Testing purpo.ell-T1me and Automat[c Re. 
cording Gange.-EnJr!ne Connter.,Rate Gauge.,and Te.t 
Pumps. All kinde line bra •• work done by The Recording 
Steam Gauge Company, 91 L[berty Street, New York, 

Tool Chests, with best tools only. Send for 
clreular. J. T. Pratt & Co., 53 Fulton St . ,  New York. 

For Sale Cheap-Six Horse Power Portable 
Engine, mounted on truck, good as new ; been uied only 
two month.. Address N. Abbott, Manslleld, Oblo. 

Five different sizes of Gatling Guns are now 
manufactured at Colt'l Armory, Hartford, Conn. Tbe 
larger size. have a range of over two mile.. Tbeae arml 
are Indlspens.'1ble In modem warfare . 

40 different Bandsaw machines, 60 turning 
and Improved oval latbes, .baplng, carving and moula· 
log machinery, for .ale by F[rst '" PryIbll, 461 W. 40tb 
St .. New York City. 

For best Presses, Dies and Fruit Can Tools, 
BII.a & WIlliams, cor. of Plymontb & Jay,Brooklyn,N .Y. 
Gauge Lathe for Cabinet and all kinds of han· 

dIes. !fhap[ng Macblne for Woodworldng. T. R. Bailey 
& Vall, Lockport, N. Y. 

Shafting and Pulleys a specialty. Small or
den IIlled on a. good terma aa farge. D. Frisbie '" Co., 
New Haven, Conn. 

All Fruit·can Tools,Ferracute,Bridgeton,N.J. 
The Berryman Manuf. Co. make a specialty 

of the economy and .. fety In worldng Steam Bollen. 1. 
B. Davis & Co., Hartford, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating llacblnery, for .. Ie or rent. see advertllement, 
Andrew'. Patent, lnslde page. 

Hydraulic Presses and Jacks, new and sec
ond band. E. Lyon, 410 Grand Street, New York. 

Machinists-Price List of small Tools free ' 
Gear Wheel. for Models, PrIce List free ; Cbucks and 
Drilll, PrIce Lilt free. Goodnow & Wlgbtman,23  Corn. 
bill, Boaton, Mas •• 

The Berryman Steam Trap excels all others. 
The be.t II always the cheape.t. Addre •• I. B. Davl. & 
Co., Hartford. Conn. 

Absolutely the best protection &Il&inst Fire 
-Babcock Extingnl.ber. l!'". W .  Farwell, '$ecretary, 4In 
Broadway, New York. 

For Solid Wrought·iron Beams, etc., see ad
vertisement. Addreal1n1on hon Mille, Plttlburgh,l'a., 
for IItbograpb, ete. 

Williamson's Road Steamer and Steam Plow, 
with robber Tlre •• Addreaa D. D. WIll[am.on, 52  Broad· 
way, N. Y., or Box 1809. 

Parties desiring Steam Machinery for quar
rying stone, addre.s S"team Stone Cotter Co .. Rutland,Vt . 

Hand Fire Engines, Price $300 to $2,000. 
Also, over 800 d[II'Qrent Style Pump. for Tanners, Paper 
Milia, and Fire Purpo.es . ·  Addreaa Rumsey & Co ., Sen. 
eca Falls, N. Y. U. S. A. 

Boring Machine for Pulleys-no limit to 
capacity. T. R. Batley & Vall, Lockport, N. Y. 

L. asks for;direCtLorulfu 
In Imitation of mahogany. 

D. B. asks for the best mode of making 
.plral sprlngs 5 Inches long, from No. 8 steel wire ; also 
for tbe best mode of tempering them ? 

J. J. G. says : Seeing an answer in the &i· 
ent(flc Amtrican regarding a standing point In tbe c[r· 
comference of a wagon wheel In motion, I would like to 
know (1) If the center 01 a shaft revolving I. al.o a 
standing point ; and (2) wbat part of the wagon wheel 
I. the fulcrum, and If tbe .pokes of a wagon wheel are 
levers ? 

W. F. R. says : I was surprised to read the 
following 10 your journal for May 17 : .. Newton'. expla· 
nation of the movements of tbe .olar .ystem [s proba. 
blycorrect In theory, bnt It [. dellclcnt In one Important 
particular : It fall. to acconnt for the motive power. Tbe 
attraction of gravltat[on we all understand ; but wh .. t 
Is the coonteractlng foree ? Ao orlgtnal lmpulse will not 
aoswer, for a traosient force cannot successfully COD
tend with a constant force of anytblng like eqoal In· 
tensity." It seems to me tbat a tbeory which falll to ac· 
count for the e •• entlal cond[tlon In a problem mn.t be 
ruled out as a theory. Yonr correspondent suggests 
magnetic attraction 01 alford[ng the best solution or tbe 
problem of tbe movements of the heavenly bodle •.  His 
theory, lfI under.tand tbls wrtter, equally falls In .atls · 
fylng an e •• entlal condition of tbe problem : .. An equa· 
torial current of magnetism," be writes, " sweeping 
ronnd the sun from west to east In the plane of the ecllp· 
tic, with Immense velocity, would account for the mo· 
tlon of the planet. la tbelr orbit., and of tbe sun on It. 
axl.... What gave the original Impol.e to .uch equato· 
rial current ? and how I. Ita velocity maintained ? 

W. S. B. asks : What is the best modus op. 
�randl for recovertog diamond. frem tbe a.brlo of a lire, 
the settings having been melted and rnn Into nugget. ? 
Tbe plan I purened wal lint to ron tbe iUbrl. throngh 
sol table screen., lIret through a coarse one to get out 
tbe large stoll', and then tbrougb a 1I0e one to get out the 
du.t ; I then n.e a large tob of water and ... ash tbe 
aebrIJJ In a line sieve abont a foot In diameter. After 
shaking a little In the water. I sink tbe sieve and 1I0at 
011' the bnmt wood or any otber matter that ... Ill lloat ; 
leaving the balance, ln tbe sbape of gravel and piece. of 
pla.ter, perfectly clean . I have no tronble In lIDding 
the smalle.t pieces of gold, a. tbat metal will lay lolld 
In tbe bottom of the .Ieve when held at an angle and 
shaken In the water ; the balance rolls to tbe lowest part 
of the sieve. I have fonnd .oll:e garnets with half the 
letting burnt 011' and the .tone. nnall'ected at an. Some 
people say that diamond. tnm black by being In lire, aDd 
Fowne's �r'J/ ClMmlotr'J/.ay. tbat tbe diamond la 
Infnslble and nnalterable by a very Intense heat, provld· 
ed air be exclnded. If they are unalterable, can they 
tum black ? 

COPYRIGHTS, 

The copyright law of the United States oll'en a variety 
of privilege. of con.lderable value for bnslne.a purposes. 

Tbe 86th section of tbe patent laws of 1870 provides 
that any c[tlz�n of the United States, or any person real· 
dent therein, who may be th� autbor, Inventor or de· 
signer, or proprietor of any book, map, chart, dramatic 
or musical composition, engraving, cnt, print, pboto. 
grapb, or negative thereof, or of a painting, drawing, 
c"romo, statue, statuary. or of moaels and deSigns In· 
tended to be perfected as works of tbe line art., may 
obtain copyrights, wb[ch shall secore the exclus[n prlv· 
liege of , prlntlng, reprtntlng, publishing, completing, 
copying, executing, IIn[shlng aod vending the same. 

The copyright I. In fact a patent, although not appll· 
cable to macblnery. A copyright laslo for 23 years, at 
tbe end of wb[cb time It may be renewed for 14 years 
longer, by the author, inventor or deSigner, Of, if de .. 
cea.ed, by h[s wife or Children. In apply[ng for a copy· 
right, no sworn papers are rp,qulred, and no signatures ; 
In fact, no forms or ceremonies are involved, nor tedious 
oIDc[al delays. Partlcs who do not wish to attend to tbe 
matter themselves may for live dollars have tbe copy· 
right promptly procured for them by the nnderslgned. 

There Is no form of protection that I. more easily ob· 
ta[ned, or wh[eb gives better satisfaction so for as It ex· 
tends tban the copyright, and t�.e .lmpUclty an<1 excel. 
lent practical workIng of tbe law ought to alford useful 
[nstructlon to those wbo constantly aim to add complex· 
Ity to our mechanical patent laws . 

Under the copyright law, lt I. to be observed that de· 
.Igns for ornamental object. or conllgura(fon., prints, 
engravings, cuts, p[ctore., carda, and pamphlets of every 
kind may be secured. Almost every business concern 
1I0ds It necessary to produce some peculiar work of tb[s 
kln�, large or small. Tbus If a man make. a new draw. 
[ng of b[1 building, bl. macblne sbop, Interior of oIDce, 
view of tbe town .howlng bls work., or any new and 
pictorial form for border, or deSign to be u.ed opon 
goods, c[rcular., or other purposes, be may, by simply 
seeurlng a copyright, prevent otbcrs from [mltatlng tbe 
same. It Is obvious that tbe u.es of tbe copyrlgbt are 
very extens[ve. 

But It Ibould be remembered that the copyright moet 
be applied for b<for� tTl. work I. publicly Inrroduced, or, 
[n other worde, before It I. pubUsbed. A valldcopyrlgbt 
cannot be had for a work that bas been Issned to the 
pobllc prior to application for tbe copyrlgbt. Nor can a 
valid copyrlgbt be obtained for a mere trademark, word, 
or namc. 

Fnrther information In regard to obtaining copyrights 
may be had gratl. by addresalng Mean. Munn & Co., 87 
Park Row, Solicitors of Patent. and Publlshere of the 
SOIBlITll'lO AlIEBWAlI. 

H. C. T. will find the r.rocess of tinning 
ca.t Iron described on pp. 212, vo . 26, and 123, vol . 23.
R. B. P. will lind the laying 011' of carriage wheel. and 
axles discussed at lengtb on p . I89, vol . 23.-E.  McG. will 
lind a role for proportlon[ng .crew cott[ng gear wheels 
on p . I54, vol . 2:I.-H. C. L. should refer to p. 75 of onr 
current volume for a reCipe for paste that will adhere to 
br[gbt tin . 

P. says : In your issue of May a, M. H. B. 
a.k. tb[s question : Doe. the top of a drive wbeel on a 
locomotive tnm or run fa.ter tban tbe bottom when It 
[s runDlng on the rail ? You answer : Yes .  Will yon be 
kind enoogb to explain why? An.wer : Every point [n 
tbe wheel de.crlbe. a curve called the cycloid, ronghly 
represented here, A, a, a, B, b, b. Eacb point In tha 
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wheel, when In contact with the rail, as at A, must, un. 
les. the wbeel sllp., be at rest. Eacb pOint when fartb. 
est from the rall,a. at B,moves with donble tbe .peed of 
tbe center C, whlcb has the regular velocity of tbe loco. 
motive . 

C. B. O. asks how to di8solve mercury from 
gold coin, wblcb bad been put Into mercory for experl. 
mental pnrpo.e.. Answer : The mercury can be vola. 
tllIzed and expelled bv heating the coin suIDclently. 

E. S. says : I have three boilers in my charge 
two Cornish and one return lIue. Tbe Cornish are zi 
year. old, and are to be taken out tbll .ummer and otb. 
ers put [n their places. I would like to know what kind 
of boiler yon would recommend, leavlng the .ectlonal 
boilers out of the queltlon. I would prefer tbe Cornl.b 
to tbe return lIue . How does the return tubolar boiler 
compare with the Coml.b on tbe points of .teamlng, 
safety,economy, attentlon,and expen.e ? Can tbe Corn. 
lIb be snrpassed In any or these part[cular. ? Anawer : 
Tbe choice 01 a boiler [. determined by Ipeclal circum. 
.tance., whlcb vary [n each [nd[vldual ca.e. With cheap 
fuel and cbeap labor,the pla[n cyUndr[cal bollere may be 
used. If tbe water Is very bad, tbe cylinder or a lIue 
boiler must be u.ed, as It  can be more readily cleaned 
than tobnlar boiler.. Tbe Cornish boiler I. an excellent 
boiler wbere Ilow draft and moderate pre.snres are 
allowable. For blgh steam and quick draft It Is not 
sn[table. With clean water, htgh steam, a good draft, 
and with foel at a hlgb price, we Ihould advl.e tubular 
boilers, a. better than any of the otber .t�ndard style • .  
We cannot say wbat style would suit the ca.e bere given 
but were we told .ometb[ng of the nature of fuel and 
attendance, we could readily say wba� we would do . 

O. S. asks : Can you tell me why the air is 
warmer In a Icehonse on top of Ice tban It I. outside In 
the ahade ? I have a frame Ice house, with two feel air 
chamber all aroond, and walla 1I0ed with saw dust 6 
Inches thick on each side. It I. 90 feet blgh, wIth 6 foot 
loft; there are two SxS doors In loft,one [0 esch end . Tbe 
loft I. tight, and I try to keep the house as near a[, tigbt 
al po •• lble. I leave the loft doors open very often, .o 
as to take 011' the heat that comes through the roof ; the 
thermometer stand. from 680 to 780 In the house on top 
of the Ice. Ie thle warmer tban It ahould be, and doe. 
the heat all'ect the Ice beneath 12 or 18 Inchel of .aw 
dost ? I. It the best plan to keep the honse closed, or 
let the air clrcolate over tbe Ice ? An.wer : Cold air 01· 
waYI remain. a. a lower .tratum and warm air npper· 
moat. Heat pasles throngh the roof more readily than 
the cold Ie tran.mltted throngb tbe thick layer of .aw· 
d ... t, and the air II thnl warmed above tbe latter as air 
II warmer In any garret or attic when the sun's rays fall 
on the roof. The cooler the air Is kept, tbe leIS tbe loss 
of Ice, bnt we pre.ome that the sawdust Is an ellectlve 
protection. 

[J UNE 7, 1873. 
R. L. L. asks : Can you explain the trouble 

with my pump ? It Is a combined lifting and sopply 
pomp ; the plonger (No. S) I. soUd S Inch Iron, wblcb 
move. up and down In tbe pump stock, packed with 
hemp or cotton packing. 1 11ft water 22 feet. Noa. 5, 6 
and 7 are check valves to keep back tbe water In the 
boiler. My pomp baa failed to 11ft, although I tbas more 
tban anIDclent capacity : and I have frequently bad to 
open the air cock (No. 8) to atop the action of the pump. 
Today my pump failed ent[rely, and wben I took 011' tbe 
cap of valve (No . 2) I found tbe valve Item so tight tbat 
I bad to u.e force to extricate I t :  and when I removed 
[t, thc air rv.shed In wltb a great nol.e. I put on a valve 
(No. 1) some time ago at bottom of pipe In cistern to 
bold up tbe colomn of water, thinking tbe 11ft was too 
great. Sometlmea lt throws for a few strokes, cealea 
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for a time and then commences again, and so on. I can 
lind no leak between the pump and tbe cistern. Answer : 
Take oul valve on .uctlon side, turo 011' a slxteentll of 
an [ncb from It. atem, or bore out Ita guide tbe .ame 
amount, or cut a spline either on stem or Ins[de guide, 
to let air past I t ;  repack plunger ; sec that check valvea 
on tbe other s[de are all right. If trouble stlll occurs 
tbe pump must be set lower. Tbe 11ft Is ratber mor� 
than sbould be generally given. A plunger pump can 
foree to any ordinary bight or against any nsual pres. 
.ure, but no pump Is likely to work well wltb snch a 
11ft after It gets a little worn . 

E. P. asks : 1. What is hydrochlorate of 
aOllloe ? 2. What [s b[cblorlde of copper ? S. Whatmor. 
daHts are osed for aniline colors ? 4. Are anlllne and 
carbolic acid tile same ? Answers : 1. Hydrochlorate of 
aniline I. produced by the action of hydrochlor[c acid on 
aniline oil, and crystallizes In needles wblch maybe sub
limed without decompo.ltlon. 2. B[cblorlde of copper 
I. prepared by dllsolvlng tbe oxide of copper In bydro. 
cblorlc aCid, and forml green needle·shaped crystals. S. 
Albumen I. usually n.ed for mordantlng cotton ; silk 
and wool require no mordant. to take the aniline colors. 
f. Aniline Is entirely d[lI'erent from carbolic acid In com. 
po.[tlon, odor and properties, although dyes may be pre. 
parcd from both. The former ha. the chem[cal compo. 
sition represenl<>d by tbo formula C.If,N or C.H.(NH.) 
and bence Is sometlmea styled phenylam[n . Carbolic 
acid has tbe composItion C.II.0 or C.H.(IfO), called also 
bydrate of pbenyl. 

R. H. A. says : A difference of opinion exists 
as to the location of the point delivering tbe average 
power from a lever or Wheel, the pres.ore and tbe .peed 
being the element •. Assume a hydrostatic or steam pre •• 
sure against a surface repre.ented by a lever : clearly 
tbe average would be In the center of space. Then If 
motion were given from the fulcrnm, the speed neces. 
sarlly [ncrea.[ng towards the free end, tbe ume pres. 
Bure, continuing, would 8eem to relocate the po1nt of 
power. Wbat do you say ? Answer : At the m[ddle 
point, [f we .ee the point of the problem . 

L. H. '" Co. , say : We are manufacturing 
car wheel. and axles for coal mlnea In our vlcln[ty. For 
tbe wheel., we .elect the close.t Iron, mostly scrap ; In 
fact, we make them a. hard al we can, and bore them. 
We bore the wheels to a gage and tnm the axle. to lit, 
so tbat tbere Is no more play tban I. neces.ary for the 
wbeel to work freely. Some of oorcu.tomere think tbat 
the wbeels and axle. are not a. durable aa tbey Ihould 
be, but tbat If the axlea were forged and not tnrned, 
tbey would last mucb longer. One IIrm tried thl. and 
complain that, bccan.e a wbeel working on Buch an axle 
last. but one year (constant use night and day) 'hat tbe 
wheel. are made of poor Iron for the buslne.I, and that 
tbe whole fault lies In tbe wbeel ; aod they will net be 
convinced, tbata turned ode would be better,wltbout reo 
ferrlng to you. Do you tb[nk tbat a cbl11ed bole [s pre. 
ferable to a drilled one [n aucb wheels ? And Is there 
any Iroa better for these wbeels (unless It Is Sallabory 
or other regular car wheel Iron) than close hard scrap ? 
An .... er : The best wheels are made of .elected new [ron. 
Scrap may make good, bad, or Indlll'erent wheel., accord· 
[ng to Its or[glnal quality. M[xed scrap [s likely to give 
a very close grained Iron, and, It It cbllls wel l ,  will prob. 
ably make a durable wbeel. A wheel should run 45,000 
or 150,000 miles before giving way. We should suppose 
tbat tbe wheel referred to was of excellent qoallty 
[f it kept at work n[gbt and day fora year. The average 
life of a wheel nnder ordinary circumstances Is three 
years. We presume tbat the actual running time Is not 
a IIftb, perhaps not an eighth, of this. We should not 
chill the holc . but sb?uld drill It . 

I. B. asks : In vertical tubular boilers,what 
Is tbe proper proportion of grate surface for .quare foot 
of heating .urface ; and what Is the proper area of tobe 
per square foot of beat,ng .urface and grate .urface ? 
What are similar IIgnres for donble retnrn tubular,joort. 
able or lire box bollera ? What d[lI'erence Is tbere be. 
tween b!tnmlnou. and anthracite coals? Answer : The 
greater the proportion of beating to grate surface, the 
more economlcal ls tbe boller, n.ually. Tbe best pro. 
portion, all tb[ngl considered, fora tubularboller, l. not 
far from SO feet of heating surface to tbe square foot of 
grate. Make the croa. area tbrongh tubes about one 
elghtb the grate surface. Bituminous coal contains gas· 
eo us and bltum[nous constituents, wblle antbraclte la 
nearly pure carbon and earthy matter. A rtch bltnmln· 
ous coal contains 60 or 70 per cent carbon, 10 or 15 per 
cent gas, and the remainder II ash. Good antbraclte 
contains 90 per cent carbon, and 10 per cent ash . 

H. H. J. says : Will you please tell me how 
the water [s elevated by the engfne at the R[dgewood 
waterworks ? Ie I t  by a chain pump, water snail, or 
o th(;r meaos ? What is the common method of elevat
[ng water ? WI11 a pump of large d[menslonl work ? 
All tbe pnmps that I have .een were common well 
pump. having aboot S Inche. bore. Would a pomp of 
12 or 15 Inches bore work just al well ? Answfr : PumpI 
are almost [nvarlably u.ed for raising water. In supply 
Ing towns they are Invariably nsed. As a rule, tbe larger 
tbe pump, the more perfect Its operation. 

H. B. sayS : I have some gold and silver 
.olutlons, wtlch bave been mixed tbrougbm[stake ; bow 
can I separate them ? AnsWer : Take a solution of com. 
mon .. It and add It drop by drop a. long as any white 
prec[pltate fall.. Filter 011' this preCipitate, which II 
chlorate of silver, and the gold will remain In the .olu· 
tlon. To get the silver out of the prectpltate, dry It and 
fnse It with an eqoal welgbt of carbonate of .oda mixed 
with one tenth Its welgbt of saltpeter. 
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J. T. asks : What is the exact amount each 
of common burning gas and air requisite to make an ex· 
ploslon, when Ignited, and what would be the force of 
such an explosion p�r cubic Inch ? Anawer : Ten volumes 
of air and one of gas wl11 explode when Ignited, and ex· 
ert a pressure of 210 Ibs. to the square Inch. Two vol· 
umes of pure oxygen and one of marsh gas wl11 explode 
and produce a pressure of 555 lbs. to the square Inch. 

A. S. T. says : 1 . Please tell me the compo· 
sltlon of the clay of which sculptors make their models. 
If It I. not clay, what Is It ? 2. Did the sewing machine 
companies get Congrels to extend their patent ? An· 
swer : Sculptor'. clay Is composed of silicate of aluml· 
na chlelly. Almost any line clay becomes plastic when 
mOist, and the model must be kcpt wet until completed, 
when a plaster cast Is made from It. Pcrhaps It Is the 
plaster cast that A. S. T. refers to, for It Is according to 
thl. model that the marble Is cut, as the clay model can· 
not be preserved I�ng. 2. The sewing machine patent 
has not been extended by Congress . 

J. R. asks what is the best method of water· 
proollng canvas to be used In building a light boat ? 
Should It be applied before or after stretching the cloth ? 
Answer : For waterproollng canvas for tents H. Kuhr 
passes the matcrlal through sulphate of alumina (1 part 
concentrated alum cake In 10 of water) then through 
resInous soap and water, afterwards drying and smooth· 
Ing It. The soap bath Is kept hot. Sep also SCIENTIFIC 
AXERICAN, pp. 12.2 and 170, vol. 25. For waterproollng a 
boat, linseed oll is boiled until viscid (for 4 or 5 hours) 
then burned 5 mlnutes, and either applied hot, or, If al. 
lowed to cool, Is dissolved In benzine. This Is, of course, 
applied after stretching. 

W. R. K. asks how many cubic feet of pure 
hydrogen gas are required to raise 75 1bs . weight ? How 
many cubIc feet of common lIlumlnating gas are required 
to raIse the same wel«ht ? Answer : Since 100 cubic 
Inches of hydrogen weigh 2'14 grains and air weighs 14 '4 
time. as mUCh, or 3'08 grains, 100 cubic Inches of hydro· 
gen wlll support or 1I0at about 28'6 grains. From these 
data, It wlll reqUire, theoreticallY, about 1 ,000 cubic feet 
to sustain a weight of 75 1bs. llluminating gas .varies In 
specilic gravity from C'65 te &34 ; and hence, from 15,000 
to near 30,000 feet are required to do the work of 1 .000 
cllblc feet of hydrogen ; nevertheless, street gas Is gen. 
erally considered to be the cheapest of the two. 

B. says : I read in the SCIENTIFIC AMERI. 
CAN that India rubber varnish could be made by dlssolv· 
Ing the rubber In blsulphlde of carbon or sulphuric ether. 
I procured some sulphuric ether and put some rubber In 
It ; It has been there several weeks, and lOOKS just al It 
did when put In . Anlwer : PerhapI you dId not employ 
crude unvulcanlzed caoutchouc, and hence Its apparent 
I nsolubility. 

A. says : In your paper of March 1, 1873, 
you notice two cases of spoutaneous combustion In plies 
of coal . Is there any danger In piling a or 10 tunl of 
coal In a cellar, In July or August, there to remain for 
thc coming winter's use ? The difference In the price of 
coal between summer and winter Is an Item worth 
saving ; but If there Is danger, we had better pay the 
winter price. Anlwer : No danger. Put In your coal . 
You need not fear spontaneous combustion In a coal 
heap If no organic substancel or pyrltel ls present In the 
coal bin ; there Is more to fear from rags used In clean· 
Ing lamps and rubbing up your sewing machine. 

S. allks for a recipe for making a solution 
to take the Ink out of paper wIthout Injary to the paper. 
An.wer : Employ dilute oxalic acid or some Labarraquc's 
solution. 

F. P. C. asks for the most approved and 
simplest way of testing adulterated mixtures of white 
lead. so as to tell the per sent of zInc and sulphate of 
baryta. -Answer : White lead when pure Is perfectly 
soluble In dilute nitric acid. If sulphate of barium Is 
prcsent, It remains undissolved In nitric aCid, aud may 
be IIltered out, washed, Ignited and weighed. Sulphate 
of lead and gypsnm, are also nearly Insolulfle In nitric 
acid. The lead can also be determined In the nitric acid 
solution by preCipitating with dilute sulphuric acid, 
IIlterlng, washing, drying and weighing : 1 ,000 parts of 
sulphate of lead correspond to 786 part. oxide of lead 
(PbO) or 881 part. of pure carbonate of lead. Or, we 
may say that 8,345 parts of PbO correspond to 3,875 parts 
of pure white lead, as represented by the formula 2(PbO, 
COO)+PbO, no. 

H. M. L. J. says : To test gold, I use muri· 
atlc aCid, but I am often fooled wltli heavily plated brass. 
Do you know of anything that will detect brass or any 
low metal under a heavy coat of gold ? Answer : In 
buying gold rings, etc., which have no settlnga, the spe· 
cillc gravity will servc to distinguish brass, no 1II&tter 
how heavily plated, from gold. Suspend the ring by a 
horse hair from the end of your balance and wel«h It ; 
t hen arrange a glaEs of water In such a manner that the 
ring will hang In It without touching the sides orbottom 
and weigh again . DIvide the weight In air by the loss of 
weight In water. ThUS, If a piece of jewelry weigh 198 
grains In air and 188 grains In water, 10 grains will be the 
loss of weight In water, and we have for Its speclllc gra vlty 
198-+-10=19'8, which Is the specl1lc gravity of pure gold. 
II; however, It were pure sliver, we should have 198-173= 

20, and 198+20 =9'6. For copper we have about 9, and lor 
zinc only 7. 

E. H.G. says : I have a small cylinder enp:ine, 
l"x3 lnch stroke. How large a boiler will It take ? Had I 
better have It of copper or Iron ? How many pounds of 
steam ought It to take to run It ? Answer : See reo 
ply to T. P. B. on pBge 2113 of our current volume. 

M. J. F. asks : How is sodium amalgam pre· 
pared ? ABswer : Rub together 30 parts, by weight. of 
dry metallic mercury and 1 part metallic sodium. The 
mercury Is placed In a mortar and the sodium added In 
pieces not larger than a pea . The reaction Is so violent 
that the hands and face should be protected by covering 
the mortar with a piece of pasteboard, through which 
the handle of the pestle projec,s. 

J. L. P. says : I took some roll sulphur a.nd 
pl aced It In a small glass retort, to make su.lphurousgas. 
The small glass tubing, connectlng the retort with the 
receiver, became choked uo with thick sulphur In such 
quantity that the tubing could not be used. It ap· 
peared ai If the vapors of the sulphur conden.ed In the 
tubes, thereby rendering them useless. After tbe op· 
eration, I could not remove the sulphur from the retort, 
as It  adlrered I1rmly to the sides and bottom to such an 
extent that 1 broke the retort In endeavoring to remove 
It. Can you give me a remedy ? Answer : To make sui· 
phurous acid gas, you should take copper turnings and 
oulphurlc aCid, and apply heat to the retort. Yeu simply 
distilled the sulphur. You ean remove such a deposit 
by heating. 

S. A. B. asks : Will a. horseshoe magnet, if 
perfectly magnetized, retain Its power If the keeper does 
not touch It, but revolves very rapidly as closely to the 
magnet as possible without friction ?  Answer : We be· 
lIeve that an artlllclal steel or cast Iron magnet uuder 

these circumstances would gradually lose Its power. 
Professor Plympton, of the Cooper Institute, New York 
city, has had a large steel magnet Induction machine 
for a long time ; and no doubt will give you a positive 
anlwer to the question of diminution. 

J. J. P. says : I have !ate!y built a telegraph 
line along a distance of about 200 yards, the conductor 
of which Is a large Iron wire, well Insulated with glass, 
and having copper wires soldered to the ends to Insure 
good connections. The ground wires are treated In the 
same manner, with plates of clean copper soldered to 
their ends and burled In moist earth down In a cellar, at 
a depth of about two feet .  The Instruments used as 
sounders are of my own manufacture ; the magnets only 
contain about twenty fect of wlre,and consequently are 
not very sensitive to a small quantity of electricity. I 
lind, on applying two cells of Daniell's battery end 11m· 
Itlng the circuit to one Instrument and the battery to 
short wires of three or four yards length, that they work 
with great nicety, but, on turning the same current to 
the long conductor and ground wires, that no "Islble 
force Is produced. On adding two more cells (four In 
all) a slight ticking Is produced on the sounders when 
the circuit Is broken and closed. The wires are all of 
good size, and there seems to me to be no chance for 
any great amount of resistance. I have tried connect· 
Ing all the zincs, also connecting In the usual manner ; 
but lind the former to be the only way In which anythlntr 
Is effected. I wish to know the cause of thc force being 
so greatly reduced In so short a distance. An.wer : Your 
copper plates have not enough surface ; make them 
larger and place them In the nearest pond or brook. A 
better way Is to conuect the ground wlre , at both oMces, 
with the gas or water pipe. 

W. S. M. and others have asked us for an 
explanation of the wire gage used In deocrlblng the dl· 
ameters of wires and the thickness of metal plates. The 
letters B.  W. G. stand for " Birmingham wire gage," and 
the dimensions of the various marks are as follows, the 
sizes being In fractions of an Inch : 

Mark. Size. Mark. Size . Mark. slze ' IMark. Size . 

0000 '454 7 '130 17 '056 27 'N6 
000 '425 8 '165 18 '049 28 '014 

00 '380 9 ' 148 19 '042 29 '013 
o '340 10 '134 20 '035 30 ' 012 
I '300 11  '120 21 '032 31 '010 
2 '284 12 '109 22 '02\1 S2 '009 
3 '259 13 '095 28 '025 33 '008 
4 '286 14 '0!l3 24 '022 34 '007 
5 '220 15 '072 25 'O''!() 35 '005 
6 '203 16 '065 26 '018 36 '001 

L. L. asks : How can I restore the silvering 
to a mirror which has had the coating knocked off In a 
spot larger than a pea ? Answer : Put on a sq uare foot 
of tin foil about 3 drams of quicksilver, and rub In with 
a piece of buckskin until the foil becomes brlll!ant. Lay 
the glass on a lIat table. face downwards ; place the foil 
upon the damagcd portion of the glass ; lay a skeet of 
paper over the foil and place on It a piece of marble or 
other weight with a perfectly lIat surface and suMclent. 
Iy heavy to keep It down tight ; let It remain In this po. 
sltlon a few hours . The foil will adhere to the glass. 

J. L. D. can charge wine with carbonic acid 
by plaCing It lu strong metallic vessels, and forcing thc 
carbonic acid made from chalk and hydrochloriC acid 
Into It under great pressure. 

C. E. W. asks how percussion or fulminate 
powder Is prepared. Answer : We give the following 
method, although we do not advise perlons unfamiliar 
with chemical operations to meddle with the prepara· 
tlon of 10 dangerous a sUbstance : One pint of mercury 
Is dissolved 10 12 plntH of nitric acid of specilic gravity 
1 ' 3  : when cold, It Is mixed with 11 pints of alcohol of 18' 
to II'! per cent, and the mixture heated In a water bath 
until It begins to show turbidity, Let It cool, pour off 
the liquid and collect the powder on a IIlter. It can be 
purl lied by dissolving In boiling water and recrystalllz. 
Ing lt. It explodes at 3560 Fahr. ,  or when struck ; and 
Is highly dangerous to handle when dry. 

F. P. B. asks : Why is the armature of an 
electro·magnet attracted by the ends of the cores and 
at no other place ? Why Ie the magnetic force greatest 
at the ends of the cores ? Answer : Magnetism of on. 
kind attracts the opposite kind. A piece of soft Iron be· 
comes magnetic by Induction. In the center oUhe bar, 
It Is repelled as much by the magnetism In one half of 
the bar as It  Is attracted by thaUn the other, and hence 
seems to be unacted upon by the magnet. As we ap· 
proach the end the sum of the attractive forces Is great· 
er than that of the repellant, and just at the end there 
Is no repellant power to counteract the attractive force, 
so that, as Ganot says (page 538), the polarity at each 
end of a magnet Is caused by the fact that the resultant 
action on a body Is strongest at the end, and does not 
follow from an accumulation of the magnetiC lIuld at 
the ends. (See also Silliman's " Physlus" p. 547.) 

F. E. B. is making a tent of unbleached 
sheeting, and wants to know what will make It water· 
proof without rotting It. Answer : Coat It with India 
rubber varnish, or a solution of paraMn In benzine, or 
try a solution of gelatin mixed with a trille of blchro· 
mate of potash. The latter will darken on exposure to 
the light, the gelatin becoming Insoluble and Impervl. 
ous to water. 

H. P. C. says, in reply to E. W. W.'s query 
as to the length of an arc where chord and versed sine 
are given : A simple rule Is the following : From a times 
the chord of half the arc, subtract the chord of the 
whole arc, and one third of the remainder Is the length 
of the arc. I do not think there Is a slm"ler or shorter 
formUla than this. Let A B C  be the arc, A C the chord, 
B D, a perpendicular bisecting both the are and the 
chord. Then, 8AB- AC+3 =aro, [E. W. W. has an· 
swered this query to the same effect . ]  

J. S. R. replies to H. P. L.,  who asked what 
I. the best material for laying up the arch for a steam 
boiler ; Use lire brick and lire clay for the InSide course ; 
but In case they cannot be had or are conaldered too ex· 
pensive, use the following for the course next the lire ; 
a fair red brick, burnt neither too hard nor too soft, but 
of a light cherry red. For mortar,get a good yellow clay, 
a parts, wood ashes, unleached, 6 parts, common coarse 
salt (any refn.e salt will do), 6 parts. Mix well with a 
hoe and see that no lumps remain In the clay, adding 
water until the proper conSistency Is acquired. 

J. E. H. says, in reference to E, '  C. M.'s 
problem : The result obtained by G. A. H. Is not correct. 
He says " &711Tx82=2&224. � ThIs Is not true. It should 
be &TISTX82=24·224. His results would then agree with 
the answer I sent. His formula " U(P-Q)sIn. a]+(P+Q) 
Xgt"� I. also Incorrect. It should be :  l(P -Q. sin. a)gt'-+
(P+Q). 

F. H. C. says that, if F. H. R. and others 
who want to turn off solid emery wheels, will place a tin 
pan with some hot water just under the wbeels, so as to 
keep the faces of them wet, they will lind that It will be 
very easy for them to turn them off with a piece of " 
square steel. Let the wheels stand three or four hours 
after, to get dry. 

L. A. G. says P. F. B.,  who asked how 
to re&tore old Illes : First remove all grease or oil by 
boiling for half an hour In a strong solution of rain 
water and saleratus, after which wash and dry well. 
Then take water, )( gallon, sulphuric acid 8 OZB . ;  mix In 
an earthen or glasl jar. Coarse Illes require 10 or 12 
hourI to recut, wblle line ones require but 5 or 6. Pat 
In the coarse ones llrBt, and the line ones a few hours 
afterwards, that all may be taken out at once ; sponge 
them off In bOiling water, that they may dry quickly, 
and apply sweet oil to prevent rUlt. Files that have 
been used In the softer metals need not be kept In the 
cutting solUtion more than 3 or 4 hours, and may be reo 
cut two or even three times. 

W. S. H. says, in reply to H. S.'tl query on 
a leaky piston : It would not cause bumping, but would 
Show In the exhaust . If the slide valve were 100se, I t  
would give visible evidence a t  once b y  stopping the en· 
glne.  If only Slightly deranged, It might not stop the 
engine, but would cause It  to run very Irregnlarly. In 
either case It weuld be seen th�t something was wreng. 

L. N. L. says, in reply to W. W. C., who 
asked : " Is there anythln« that will make leather stick 
to Iron ?" In an old scra:> book I dnd the following 
formula for making a cement that lURid to adhere with 
the greatest tenacity to wood, stone, glasB, porcelain, 
ivory, leather, paper, hair, etc. Melt togetber, In an 
Iron veBsel, 2 parts, by weight, of common pitch, with 
1 part of gutta percha. It Is sald to form a homogeneous 
lIuld, which Is much more manageable for many useful 
purposes than gutta percha alone, and which, after being 
poured Into cold water, may be easily wiped dry and 
kept for use. 

S. A. T. replies to F. S., who asked how to 
make marking Ink for marking boxes, etc.: Take 1 lb. 
extract logwood, dissolve In 1 gallon hot water ; add 1 
oz. bichromate potash . It Is ImmedIately ready for use. 

S. A. T. says : I do not think the recipe of 
C. M . D . ln reply to F.  S .  T., for making a black beard 
on the wall will do ; In fact I know It will not for 
wood, as the varnish, as a matter of course, leavea a 
glazed surface caused by the evaporation of the spirits 
from the shellac, and chalk will not mark perfectly on 
thatlany more than on glass. 

L. says that F., who asked if he could use 
three of Hooke's universal JOints of 110 each to get an 
angle of 880, can solve his dlmculty by raising one of 
his shafts above the other, maintaining a parallel horl. 
zontal pla"e, and, with suitable grooved pulleys and a 
steel wire rope, transmll his power from one shaft to 
the other. Or, If the condition be such that the shaftB 
cannot thus be accommodated, let him Introduce a third 
shaft, either above or below the others, and on a plane 
precisely parallel with them, so adjusted I" Its bearings 
as to divide t�IB vertical divergence, and then with 
grooved pulleys and steel wire rope transmit his power 
through the applied shaft. At the Industrial Exposition 
at CinCinnati, In October, lan, 100 horse power was 
transmitted from one shaft to another, at a dIstance of 
some 150 feet apart, by means of a steel wire rope not 
exceeding one Inch In diameter. 

S. A. T. says, in reply to several corres· 
pondents who ask how to temper drills, chIsels, taps, 
dles, etc . : The following process will make a drm bit 
suMclently hard to rapidly drill through gray cast Iron, 
poreelaln, gloss, etc . :  Melt In an Iron ladle, with a little 
rOSin, 5 parts blsmuth, 3 parts lead, 2 parts tin. Place 
the Instrument to be hardened In an Iron tube welded or 
capped at the lower end ; pour In the above alloy. leav. 
Ing suMclentroom, between the surface of the same and 
a stopper or cap at the upper end, to allow for the dlla· 
tatlon of the contents ; then bring the pipe to a brIght 
red heat and plunge Into cold water. Immediately take 
off the cap or stopper and reverse the tube In boiling 
water, when the contents will fall out and the operation 
Is complete. When using the drill, keep It moist with 
turpentine and It  will cut glass without losing It. edge 
for a considerable length of time . 

E. D. P. says, in answer to E. W. H. : The 
path described by the body, A B, when acted upon by the 
foree, P, at or near the extreml,y would be represented 
by a straight line, perpendicular to the length of A B. 
In the earth's atmosphere, Its path w ould be curved, as 
any one may lind out by striking a Call1ng stick at or 
near the extremity. Now the reasons of thla curved 
path are as follows : First,  the atmosphere acts upon the 
bottom of the stick by friction, and thus becomes a sort 
of fulcrum. Second, the force acting upon A B Is not, 
as would appear, the simple force P, but the resultant of 
the forees P, and that of gravity. Both these causes reo 
moved, as they would be under the conditions of the 
problem, the body A B takes for path the line perpendlc· 
ular to Its length. If the body be acted upon by the 
foree In Its center, Its path woulll evidently be the per. 
pendlcnlar to Its length . E . W .  H. does not state wheth· 
er the foree, P, simply hits or pushes the body. If It 
hl"s lt, the motion will be uniform ; If It pushes It, the 
motion will be uniformly accelerated, traversing In the 
second second twice the distance traversed In the IIrst. 

A. sends us a correction of his statement of 
the boiler explosion at Sacramento. Cal., published on 
page 266 of our current volume : .. I made further Inqul. 
rles and found that the boiler was set the reverse way 
from what I stated. What lead me Into the error waa 
the fact that,lnstead of putting the fuel In at the lire box 
end of the boller, they had taken the grate bars out, 
built a brick wall on each Side, and put a large cast 
plate at the back end of the boller, with a door In !t, 
through whIch the fuel was put. The fact that the lIr1ng 
was done at the east end led me to suppose, as a matter 
of course, that that was the IIrebox end of'the boiler." 
[W. B. C. has written to us to the lame ellect.) 

MINERALS AND INSECT B.-Specimens have 
been received from the following correspond. 
ents, and examined with the results stated : 

J. J. W.-The specimen contains the minute eggs and 
lar�'" of p.enoctrUB pint, a beetle usually Infesting the 
currant and grape ; but lately It has been discovered at 
the west on tb e apple tree, and has been verv Injurious 
to orchards In Wisconsin. 

E. M. C.-The pebble Is chalcedonle quartz, of no value 
In the arts, for,.although It Is hard eRough to cut glass, 
It Is too soft for a gem. 

CO_UlIICATIOllS RECEIVED, 

The Editor of the ScIENTD'IC AJ.mm:CAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
upon the following Bubjects : 

On the Eftect of Electricity on Metals. By 
J. L. W. 

On Death by Hanging. By E. H. R. 
On Zinc in Ohio. By H. S. D. 

On Rheumatism. By O. 
On Tannate of Soda. By J. G. R. 
On the Million Dollar Telescope. By L. V.,  

by E. G. B.,  and by F. H. E. 
On Barentz' Hut. By E. N. L. 

On the Glacial Theory. By F. M. S. 
On Horse Power. By W. A. J. 
On the Moon. By E. G. B. 
On the Rainbow. By L. S. 
On the Sun's Heat. By E. B. 
On the Aurora Borealis. By W. J. MeG. 
On Public Roads. By H. B. P. 
On Boiler Explosions. By G. M.  
On Magnetic Variation. By J .  T .  C. 
On Life Saving Devices for Ships. By 

H. F. E. 
On Creeping RailB. By S. P. McC. 
On Arctic Mammoth Remains. By I. P. 

Also enquiries from the following : 
F. A. W.-W. C. McG.-H. B. G.-H. O'B.-J. E. M. 
Correspondents who write to ask the address of certain 

manufacturers, or where specilled articles are to be had, 
allo those having goods for sale, or who want to lind 
partners, shoulll send with their commnnlcatlons an 
amountsuMclent to cover the cost of publication under 
the head of " BUSiness and Personal," which Is speCially 
devoted to such enqulrl6Ol. 

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letten Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

:May 6, 1873, 
AND EACH BEARING THAT DATE. 

[ThOle marked (r) are rellsued patent8.! 

Alarm, lire, W. A. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,46'l 
Auger, hollow, W. A. Clark (r) . .  . . . . . . . . . . . .  . . . . . . .  5,898 
Auger, hollow, O. A. EssIg . . . . . . . . . . . . . . . . . . . . . . . . . .  128,62iI 
Bale tie, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,(79 
Bale tie, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,480 
Bale tie, cotton, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,(81 
Bale tie, cotton, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,492 
Bale tie, cotton, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,483 
Bale tie, cotton, F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,48i 
Bale tie, cotton, W. D. Field . . . . . . . . . . . . . . . . . . . . . . . .  1 36,492 
Bank notes, engraving, G. W. Casllear . . . . . . . . . . . . .  136,613 
Bank notes, engravlng, G. W. Casllear . . . . . . . . .. . . . .  188,614 
Bar, crow and tamping. Wright & Tew . . . . . . . . . . . . .  198,599 
Barrel heater, A. E .  Salisbury . . . . . . . . . . . . . . . . . . . . . . . 136,531 
Battery, galvanIc, L. Bastet . . . . . . . . . . . . . . . . . . . . . . . .  136,602 
Bed bottom, Garretson & Fulghum • . • . . . . . . . . . . . . . •  136,630 

Bed bottom, spring, Ulalr & Barry . . . . . . . . . . . . . . . . . .  111,472 
Bed bottom, sprIng, E. S. Field . . . . . . . . . . . . . . . . . . • . . .  lI8,(30 
Bed bottom, spring, E. S. Field . . . . . . . . . . . . . . . . . . . . .  186,491 
Bed bottom, spring, S. H. Reeve .. . . . . . . . . . . . . . . . . . .  133,'1211 
Bed spring. F. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,589 
Bedstead, D. C. Raub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,582 
Bedstead. wardrobe, J. Byrnes . . . . . . . . . . . . . . . . . . . . . .  136,610 
Bee hive, E. Kretchmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,661 
Beverages, etc., COOling, J. Matthews . . . . . . . . . . . . . .  133.671 
Billiard table, E. Brunswick . . . . . . . . . . . . . . . . . . . . . . . . .  133,609 
Bird cage bath, G. T. & G. E. Peters . . . . . . . . . . . . . . . .  136,69'l 
Boller and furnace, steam, G. W. Lascell (r) . . . . . . . 5,398 
Boller lIue scraper, lIl. M. Ammldon . . . . . . . . . . . . . . . .  186,-165 
Boller superheater. Woolford & Conner . . . . . . . . . . .  136,723 
Boller, waSh, Batchelder & Sargent . . . . . . . . . . . . .. . . .  133,608 
Boller, waSh, W. G. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . .  133,6.�2 
Boller, waSh, J. R. Pendell . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,576 
Boller. waSh, F. J. Schlrmayer . . . . . . . . . . . . . . . . . . . . . .  138,5!!& 
Boller feed, etc., T. E. McNelll. . . . . . . . . . . . . . . . . . . . . .  136,678 
Boller water Indicator, A. P. Pitkin . . . . . . . . . . . . . . . .  138,52t 
Book rest, L. A. Tarring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136,728 
Boot heels, forming. C. W. Glidden . . . . . . . . . . . . . . . . . 138,634 
Boot seams. etc .. rOlling, A. Thomp.on . . . . . . . . . . . .  188,713 
Boot aeam, etc., Brackett & Whitcomb (r) . . . . . . . . .  5,391 
Bottle 1I1l1ng apparatus, Schllch & Feyh . . . . . . . . . . .  138,634 
Box stuff, cutting, C. W. Royse . . . . . . . . . . . . . . . . . . . . .  13!i,584 
Brake shoe, J. W. Momtt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,5U 
IIrlck machine, H. Hughes . . . . . . . . . . . . . . . . . . . . .. . . . . .  133,651 
Brush mlchlne, Van Horn & Farr . . . . . . . . . . . . . . . . . .  188,545 
Buckle, S. H. Doughty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,48'l 
Buildings, construction of, J. Tall . . . . . . . . . . . . . . . . .  186,710 
Bung bush Inserter, L. Littlejohn . . . . . . . . . . . . .. . . . . .  188,568 
Burner, lamp, L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . . . .  186,601 
Button and stUd, shlrt,J.  T. Thornton . . . . . . . . . . . . .  136 ,595 
Button fastening, A. Brookman . . . . . . . . . . . . . . . . . . . .  186,608 
Button fastening, E. J. F. Stolpe . . . . . . . . . . . . . . . . . . . .  136,'108 
Buttons, manufacture of, C. M. Platt . . . . . . . . . . . . . .  �36,515 
Can liller, R. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,574 
Canal boat, W. A. Leggo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,664 
Candy Jar lid, W. C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,508 
Cap, M. N. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.661 
Car axle box, J. E. UbI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,717 
Car brake, J. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,535 
Car brake, railway, G. W. Morris . . . . . . . . . . . . . . . . . . .  136,678 
Car spring, A. Middleton, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  136,675 
Cars, etc. loading freight, O. C. Brown . . . . . . . . . . . . .  138,567 
Cars, loading lIat. G. W. Pennlston . . . . . . . . . . . . . . . . .  133,11'1'1 
Car, safety platform, H. E. Marchand . . . . . . . . . . . . . .  198,689 
Cars, unloading lI"t, G. S. Caldwell. . . . . . . . . . . . . . . .  138,(76 
Carpet Itretcher, Greene & Bradt . . . . . . . . .. . . . . . . . . .  186,1160 
Centrifugal machine, J. Sparrow . . . . . . . . . . . . . . . . . . .  136,705 
Chair, child's, J. F. Downing . . . . . . . . . . . . . . . . . . . . . . . .  133,620 
Chair, tilting, E. N. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . .  136,1144 
Chum, J. Beckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,604 
Clgar mold, T. D. McGuire . . . . . . . . . . . . . . . . . . . . . . . . . .  133,672 
Cistern strainer, N. G. Thomas . . . . . . . . . . . . . . . . . . . . . 138.594 

Coal barges, unloading, W. A. Wright . . . . . . . . .. . . . .  138,727 
Coal, scoop for raising sunken, R. Stiles . . . . . . . . . . . 13&,1141 
Cock, self·closlng stop. J. PIgot . • • • . . . . . . . . . . . . . . . .  186,1130 
Codln handle, H. Rogers, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  136,6VO 
Combination tool, T. Williams . . . . . . . . . . . . . . . . . . . . . .  188,1148 
Combustion, control of, Wightman & Mills . • • . • • . .  188,1147 
Compound tool, Omensetter & Parker . . . . . . . .  , . . . .  188,668 
Confectionery, making, W. H. Seldenenstrlcker. .  188,l181 
Cooler, liquor, J. W. Collier . . . . . . . . . . . . . . . . . . . . . . . . .  136,476 
Cotton chopper, W. C. Tilton . . . . . . . . . . . . . . . . . . . . . . .  186,1186 
Culinary steamer, H. & J. Wootton . . . . . . . . . . . . . . . .  136,5S) 
Cultivator, cotton, F, L. Bates . . . . . . . . . . . . . . . . . . . . . .  186,555 
Curtain nxture, C. E. Fritts . . . . . . . . . . . . . . . . . . . . . . . . . 138,i98 

Deodorizing OilS, R. Gaggln . . . . . . . . . . . . . . . . . . . . . . . . .  186,829 
Desk, G. & J. A. Schall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,1185 

Digger, potato, S. " L. C. BigeloW . . . . . . . . . . . . . . . . . . 188,410 
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Digger, potato, G. H. Haag . . . . . . . . . • • • . . • . . . . . . • . . . .  138.561 
Door check and retainer, G. H. Worster . . . . . . . . . . .  138,.):;1 
Drawer pu11 1abel holder, Evarts et (ll. (r) . . . . . . . . .  5,395 
l lrllllng m.chlne. H. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  138.5W 
Dryer, J. Butterworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13S,4iG 
Egg be .. ter. E. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.647 
Egg carrier, A. H. Bryant (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.392 
Engine condenser, etc . ,  Dilworth et al. (r) . . . . . . . .  5,39·1 
Engloc governor, steam, 'V. Ord . . . . . . . . . . . . . . . . . . . .  138,�:21 
Excavator, J. M. Curle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.lllS 
Excavator, A. B .  Smit h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t:io,539 
Fan, automatic, J . lchner . . . . . . . . .• . .• . . . . . . . . . . . . .  13S.5fi7 
FloUt automatic, T. Welch • . . .  , . . • . . .• . • • • . • • . . • . . . . . 128.723 
Faucet, E. Scrannn�c, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8,7()O 

Felly "Iatc. c. n .  �:vcrett . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:18.,:U 
Fence. picket .  W.  Most . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13R.573 
.Figures, cutting out, }� . •  J. F1seher • . . . . . . . . . . . . . . . .  188,559 

Filter. water. Ball & Fitts . . . . . . . . . . . . . . . . . . . . . . . . .  188.·166 
Fire arm. breech loading. J. P. Taylor . . . . . . . . . . . . .  188.711 

Fire e.cape, C. N. Milton . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,518 

Fluid meter. J .  O . •  Tohn.on . . . . . . . . . . . . . . . . . . . . . . . . .  188.1).;7 
Fl u tlng maclllne, E .  P. Holly . . . . . . . . . . . . . . . . . . . . . . .  188.r.ro() 
Fly .wltch, L. S. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.719 

Forglng .tay ends. die for. P. N. Lowe . . . . . . . . . . . . .  188.668 
Fork. hor.e bay, D. C.  McDonald . . . . . . . . . . . . . . . . . . .  188.572 

Frui t ba.ket. S. D. Bedell . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:;8.606 

Fruit dryer. G. n. Neblnl(er . . . . . . . . . . . . . . • • . . . . . . . . .  1:,8.516 
Jo'rult gatherer, H .  Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.565 
Fnrnaee. cupola. P. W. Mackenzie . . . . . . . . . . . . . . . . .  138.510 
Furnace, smelt ing, S. H.  Harris (r) . . . . . . . . . . . . . . . .  5,397 
Fdr"aee lining compound, S. J. Payne . . . . . . . . . . . .  138.688 

Furnace, metallurgic, Perry & Webb . . . . . . . . . . . . . .  138,523 
Fornace, reverberatory, W. Hoylnnd . . . . . . . . . . . . .  138,561 
FurnMe, sol<lerlng, J. A. Frey . . . . . . . . . . . . . . . . . . . . . .  1 8,626 

Furnace, steam boner, A. C. nand . . . . . . . . . . . . . . . . . .  138,694 
Furnace • •  team boll cr. C. n. Smith . . . . . . . . . . . . . . . . .  1r8.589 

Gage. bolt lacing. II . Gould . . . . . . . . . . . . . . . . . . . . . . . . .  138.6 .9 

Ga. explo.lon, propulsion by. W .  A. Leggo . . . . . . .  188.665 

Ga. lime, etc . •  blsulphlde. lrom. J. Kircher . . . . . . .  138.504 

Gas machine, H. Tilden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138,715 

Generator. steam, N. P. Drlghtman . . . . . . . . . . . . . . . .  138,607 

Glass stock Sifter, etc., Rarncs & Leasure . . . . . . . . .  188,554 
Gold and .Ilver ore., treatlntr. J. KallInes . . . . . . . .  188.SOC 

Gun cartridge. electrlc41. )Iott  & Gardiner . . . . . . . .  138,679 
Gymnastic apparatu". J. Smith . . . . . . . . . . . . . . . . . . . . .  138.590 

IIarnesa, G. Henton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:�8,530 

Harvc.ter attachment . Sh arp & McClung . . . . . . . . .  188.5.'16 

Harvester dropper, W. J. Pleeker . . • . • . . . . . . . . . . . . .  1&1.526 
Hoisting apparatu., J. L .  I.bell . . . . . . . . . . . . . . . . . . . .  138.<:55 

Horseshoe calk, G. Custer . . . . . . . . . . . . . . . . . . . . . . . . . .  188.618 

HOrPeshoe nail roll. J .  & J. A. Huggett . . . . . . . . . . .  188.499 

Horse trough Ooat, J .  Jon80n . . . . . . . . . . . . . . . . . . . . . . . 138,1;;;9 

Hydrant. J. V. Haye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.562 
Jelly jar, W. C. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,502 
Journal box lining. S. Gwynn . . . . . . . . . . . . . . . . . . . . . .  18d.641 

Journal box I!nlng. S. Gwynn . . . . . . . . . . . . . . . . . . . . . .  138.6lot 

Journal box lining. S. Gwynn . . . . . . . . . . . . . . . . . . . . . .  188.6-13 

J ournal box lining, S. Gwynn . . . . . . . . . . . . . . . . . . . . . .  138.61-1 
Journal box lining. S.  Gwynn . . . . . . . . . . . . . . . . . . . . . .  188,645 

Journal box lining, S .  Gwynn . . . . . . . . . . . . . . . . . . . . . .  138.6-16 

I.amp • • 1. H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18i.658 
Lamp .  J.  H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.65-1 

Lamp. J .  E. Leighton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.509 
Lantern, ship's, H. Saunders . . . . . • • • • . . . . . . . . . . . . . . .  188,5.'fl 

Latcb. mortise door, W .  T. Monger . . . . . . . . . . . . . . .  138.680 

Lock for box e •• • eal . H. C. Marston . . . . . . . . . . . . . . . .  lSS.670 
Lock, 8cal, J .  Kinzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1nS,566 
Lounges, leg for folding. J. F. Tobey . . . . . . . . . . . . . .  188.716 

Lubricating cup, T. Cooper . . . . . . . . . . . . . . . . . . . . . . . . .  188,558 
Lumber, trimming, Lamb & Frazier . . . . . . . . . . . . . . . .  138,505 
Medical compound. A. Brown . . . . . . . . . . . . . . . . . . . . . . 188.l73 

Mill, Cider, M. P. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.558 
�Ull, pug. D. H. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.628 

Mortl81ng machine. E .  H .mmond . . . . . . . . . . . . . . . . . .  188.�49 

Music Icaf !.urner. J. B. Gey8er . . . . . . . . . . . . . . . . . . . . .  188.6.31 

MU81cai blackboard. Thomp80n & Cardley . . . . . . . .  lS8.714 

Musical fnstrument, brldgp. for, G. Woods . . . . . . . . .  138,725 
�alllng inachlne. sole, A. S. Llbb . . . . . . . . . . . . . . . . . . .  138.666 

Ncedle. belt laCing, J. W. Smith . . . . . . . . . . . . . . . . . . .  188.5-10 
Orgall coupling. hydraulic. H.  F. Wheeler . . . . . . . .  lS8.M6 

Packing. piston. C. E. PerKins . . . . . . . . . . . . . . . . . . . . .  1 38.690 
Packing. piston. etc . •  P. Gllfard . . . . . . . . . . . . . . . . . . . .  133.633 

Packmg, piston rod. etc . •  J. C. }'urne .. . . . . . . . . . . . .  188.627 

Pall.  dinner. E. C. I,uk8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.569 
Pa8tc making. G. G. Noah . . . . . . . . . . . . . . . . . . . . . . . . .  138.519 
Pbotograpblc apparatus. W. A .  Leggo . . . . . . . . . . . . .  188.663 
Plano and otller stool •• It. W. Archer • . . . . . . . . . . . . .  1:18.6(0 
l'Icture frame corner. T. Callanan . . . . . . . . . . . . . . . . .  188,61 1 

Pfns, making woodeD, E. C. J ohnson . . . . . . . . . . . . . .  138,158 

Pipe coupling. D. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.515 

Pltcbcr. lce. E. A. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.686 

Pltcher. molas.e8, W. C. King . . . . . . . . . . . . . . . . . . . . . .  1S8.501 
Plane. J.  C. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.591 
Plane.  8urfaclng. G. E. Franklin . . . . . . . . . . . . . . . . . . . .  188.625 
Planing mach ine. A. H. Shipman . . . . . . . . . . . . . . . . . . .  1�8.'703 

Planter. cotton seed. A. D. Griswold . . . . . . . . . . . . . .  138 .497 
},)low, shovel , Johnson & Ranney . . . . . . . . . . . . . . . . . . . 138.fJ56 
Pockct book guard. T. Potter . . . . . . . . . . . . . . . . . . . . . . .  lSS.581 

Pocket book hook. F. C. Ukar . . . . . . . . . . . . . . . . . . . . . .  158.667 
Pre.s, cotton. W. II . Iteynolds . . . . . . . . . . . . . . . . . . . . . .  138,583 
Pre8s, to'bacco, F.  J. Witovec . . . . . . . . . . . . . . . . . . . . . . .  138,549 

Printing pres8. W . . \. Kelsey . . . . . . . . . . . . . . . . . . . . . . .  188.660 
Printing l,re8 •• }". C .  PenOeld . . . . . . . . . . . . . . . . . . . . . . .  ISS.689 

l uUey Wheel, woodcn, A. s ewell . . . . . . . . . . . . . . . . .  188.518 

Pump, J. I'. Carll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.477 
Pump. E. Graser (r) . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . .  5.d96 
Pump, 8team, It. Elckemeyer . . . . . . . . . . . . . . . . . . . . . . .  138,622 
Pump, steam, G. J. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  138,695 
Itadlator. steam. J. P. WII.on . . . . . . . . . . . . . . . . . . . . . .  188.7'.!"l 
Railroad crossing gate. W. F. Morgan . . . . . . . . . . . . . .  139.677 
Railway ero.slng gate. J. B. Powell . . . . . . . . . . . . . . .  188,527 

Itallway rllll chslr. W. A. Itowland . . . . . . . . . . . . . . . . .  138.698 
Range, cooking, etc., S. Teets . . . . . . . . . . . . . . . . . . . . . .  133 ,543 
Reaper coupling joint. G. W. Sylve8ter . . . . . . . . . . . .  188.709 
Refrigerator, W. M. Bak�r . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.553 
Itefrlgerator, B. R. Du Val.  . . . . . . . . . . . . . . . . . . . . . . . . .  188.lSS 

Regnlator. fpeed. G. W .  Parker . . . . . . . . . . . . . . . . . . . .  lSS.522 

Sash holder. J.  F. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�8.lW 

Sau.age stul!"er, F.  MlckeI8 . . . . . . . . . . . . . . . . . . . . . . . . . .  188.6U 
Saw teeth. cotton gin. T. D. Oglesby . . . . . . . . . . . . . .  138,575 

Sawing machlne, .J .  T. Bagg8 . . . . . . . . . . . . . . . . . . . . . . .  188.552 

Separator go."ernor, groin, T. Hoge . . . . . . . . . . . . . . . .  138.568 
Screen, fold· n�, .\! . G. LnznrmL . . . . . . . . . . . . . . . . . . . . . 138,507 
Screw, ","ood, J. h. . tockton . . . . . . . . . . . . . . . . . . . . . . .  138,592 

Sewing ma.chlne hem l' r, Goodr!ch & Barnum . . .  138,688 

Se"-ing machine pre8ser o t . lI. C. Goodrich . . . . .  188,637 
Sewing machine tuck morke . II .  C . Goodrlch . . . .  138.63.� 

Sewing macblne tuck marker. II . C .  Goodrlcb . . . .  133.636 
Sbean and button hole cutter, A. Swingle . . . . . . . .  188,542 

Sheatblng, joint for, N. G. Northup . . . . . . . . . . . . . . ... 138,52? 

Sbeet metal. ctc •• cottlng, WII.on & �llIIer . . . . . . .  lSS.721 
Sblp book die, C. E. Billings. . .  . . . . . . .  . .  . . . . . . . . .  188 .• 7\ 
Signal recorier, lIas:., ll. Gostln .. . . . . . . . . . . . . . . . . . .  1&1 ,498 
Slate wasber, Leet .t al . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13'3.662 
Spinning mule,P.  McGovorn . . . . . . . . . . . . . . . . . . . . . . . .  138. 1 1  
Spirits, etc., condenser for. W .  N!el . . . . . . . . . . . . . . .  13l 5U 

Spoke macblne. R. W .  Cnll'ee . . . . . . . . . . . . . . . . .  _ . . . . .  ISS 616 
SOlp, manufacture of, R. P. Thoma8 . . . .  : . . . . . . . . . .  13'1.712 

Soda fountain cock, W. P. Clark . . . . . . . . . . . . . . . . . . . .  1S8.615 
Statr rod, E. J.  Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.701 

Stationary indicator, O. B. Griggs . . . . . . . . . . . . . . . . .  lSS.496 

:;teerlng vessels, L. Hunt . . . . . . . . . . . • • . • . . . . . • • . . • • • •  138,6.';2 

" imiifi, l\mm'Ju. 
-------_ .. 

Stove. cooking. Nation & Little . . . . . . . . . . . . . . . . . . . .  138.G82 Co. to do everything appertaining to patentl BETTKR To Dlake an Application .. or a Patent 
Swaging machln�. I I .  M. Crippen . . . . . . . . . . . . . . . . . . .  1 88.617 and CIIli:APKn than any otber reliable agency. 
Table. J. fl. Wattlc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSfl.'ld 

Table,  extemdoD, S.-H. Mnrttn . . . . . . . . . . . . . . . . . . . . . .  138,571 
Table . sel { waiting. W. W. Patteson . . . . . . . . . . . . . . . .  138.697 
Telegraph Insulator. Eby &; Fenllioger . . . . . . . . . . . . .  lSS,I99 

Telegrllllh In.ullltor, E. A. Merrell . . . . . . . . . . . . . . . . .  138.512 
1"0111 coupling. ShlpheJ d & Curti .. . . . . . . . . . . . . . . . . .  I :lS.7Q2 
Thra.hlng Itnd hulling elm·er. Bradley & Nichola" 188 5.�6 
Thrashing machine 8traw stacker, 'V. Carr . . . . . . . •  139,612 
ToMeeo cutting machine. N. H. Borgfcldt.  . . . . . . .  1 38.6J6 

Toilet 8tanfl.  II. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . .  188.5.l8 

Tr.ce detacher. W. H. SlImely . . . . . . . . . . . . . . . . . . . . . .  1:18.706 
Truss, G. W. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.6IG 
Tl1 rplm tine still, A. K. Lee . . . . . . . . . . . . . . . . . . . . . . . . .  13'1;,508 

Umbrella, walking cane, E. "�rfght . . . . . . . . . . . . . . . .  138,':'26 
Vaull llgbt. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188.7'll 

Vehicle 8eat, A. B. Shealfer . . . . . . . . . . . . . . . . . . . . . . . . .  138.537 

Velocipede, G. Dismer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188,'186 

Wagon body, Lavle. & Stiefvater . . . . . . . . . . . . . . . . . .  188.506 
Wltgoll seat, J.  W. Plattenburg . . . . . . . . . . . . . . . . . . . . .  13S,693 
\Vngon 8cat, J . Winecoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188,598 

\Vsshlng i Inplcment, C. H. Graml1l . . . . . . . . . . . . . . . . .  1SS,49!:; 
'\\"98h10g machine, A. Van ABen . . . . . . . . . . . . . . . . . . . .  138,597 
'Yatch key and screw driver, Heed l't al . . . . . . . . .• .  138,528 

Watcr meter, A. )1 . Rouse . . . . . . . . . . . . . . . . . . . . . . . . . .  188,697 

Water whcel, W. C. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  138 .621 
'Val'e power, C. Buckner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:3S,.lj4 
Whcel. traction, W. E. ]lartlet ! .  . . . . . . . . . . . . . . . . . . .  13R,169 
"�heel, tract ion, C. H. Pcrkins . . . . . . . . . . . . . . . . . . . . . .  1&�,5j8 

Wheel. traction. H. T. Stith . . . . . . . . . . . . . . . . . . . . . . . . .  1:�g.707 

Whlllletree coupling. W. C. Shlpherd . . . . . . . . . . . . . . .  138.701 
Whlllletree snap hook. C.  W. Saladre . . . . . . . . . . . . . .  188.699 
Whlllletrce snap hook. C. W. Saladee (r) . . . . .  . . . . . .  5.399 
,,""hlttletrec8, etc., draft hook for, J. T. Dodson . . .  139,619 

Whip rack. J. �l. 1II1tcbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  13g.676 

Whip socket. E. W. Scott (r) . . . . . .  . . . . . . .  . . . . . . . . . . .  5.420 

Wind wheel. D. Halladay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.618 

Wind wheel power. I. Stra u b  . . . . . . . . . . . . . . . . . . . . . . . .  138.593 
Wllldow. J. Perklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I88.579 

Work holder. U. W. Perkin .. . . . . . . . . . . . . . . . . . . . . . . . .  138.691 
Wrencb, Darry & Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138.468 

Zinc d r 08s. treating. F. O.good . . . . . . . . . . . . . . . . . . . . .  138.685 
Zinc, oxldc of. F'. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . .  1aS.68l 

APPLICATIONS FOH EXTENSIONS. 
Appllcatlon8 bave been duly flled, and are now pending. 

(or tile exten810n of tbe following Letters Patent. Hear. 
I n"s upon the re.pectlve application. are appolntell for 
the day. hereinafter mentioned : 
25.005.-GovERNOR VALVE.-B. Fltt8. July 23. 
2.'.015.-WOOD SAW FRA>fE.-J . lIaynes . •  Tuly 23. 
25.017.-STEA>f BOlLEn.-It. Hooper. Jllly 23. 
2,;.036.-POST MARKING STA"P.-)1 .  P. Xorto n .  July 23 . 
25.01l.-RAILRo.m CAR RoOF.-A. P. Wl llslow. July 23. 
25.167.-ELKC'fRIC GAS LIGHTING.-A. Wilson . July 30. 

EXT ENSIONS GRANTED. 
23.636.-C"LTlvATon.-M. Alden. 
23.92I.-IIARVESTU'G �I ACHINE.-)I .  G.  H ubbard. 
23.9'l4.-)IAIL tJAG.-T. J.  Lamde n .  
t3.950.-CLocK DIAL.-S. E. Itoot. 
�3.970.-STovE.-J. G. WldmBnn . 
23.957.-LATHE' Fon IR REG"LAR FOR>lS.-C. & A. Spring. 
23,983.-COOKING STOVK.-H. G .  Leonard. 

DISCLAIMER. 
23.291 .-JlIAIL n.'G.-T. J. Lamden. 

DESIGNS PATENTED. 
6.625.-CARPET.-O. Helnlgke. New York city. 
6.6�t & 6.627.-TvPE.-J. Herrlet.  New York city. 
6,623.-CLOCK FRONT.-E. Ingraham. nrlstol. Conn. 
6.62!' to 6.6S5.-CAPKS.-M. Landenberger Jr . •  Phlla., Pa. 
6.636.-BREAD PLATK.-H. S.  McKee. PIttsburgh. Pa. 
6.687 & 6,6S8.-TRlHIIINGS.-J. Phipps. Phlladelpbla. Pa. 
6.639 & 6.6-I0.-SOCKK ....  -C. B. Rogers, Jllerlden , Conn. 
6.641 to 6.648.-CAPK •. -�1. Landenberger, .Jr . •  I'hlla . •  Pa. 
6,f044.-FOl'NTAIN BASIN.-J. 1Iloore .1 al., Brooklyn . N .Y. 
6,6-15 & 6,t:46.-Ho'r AIR HEOI!?oTEBS.-E. A. Tuttle, :Morris-

towll, N. J.  

TRADE MARKS REGISTERED. 
1 .2 U.-BoTTLE CAP • .  -Cazade & Crooks. New York elty.  
I ,U5.-CORDIALS, ETc.-C azade et al. ,  S e w  York city.  
1.216 & 1,2-l7.-lIoTTLES.ETc.-Cazade el fll . •  NewYork clty. 
1,2-t8.-CRACKERS .-J. Fox, Lan81ngburg, N. Y. 
1.U9.-WATCU OIL.-E. Kelley. New Bcdford, Ma88. 
1.250.-CUEWING TOHAcco.-Walker & Co . •  Detrolt.Mlch. 
1,251.-CANDLKS.-G. Delano. Ncw Dedford. Ma8s. 
1 .252.-MEDICINAL OIL.-E . F . Llbby, Allegheny City. Pa. 
1.253 to l,256.-PLUG TOIlAroos-Llggett f!t al .• St.Loul •• Mo. 

SCHEDULE OF PATENT FEE!!! . 
On eaeb caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l0 
On eaeb T .... de·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '113 
Dn Ollng eacb application for a Patent (17 year8) . . .  '13 
On lanlng each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  8110 
Ou appeal to Examlne .... ln·Clllef . . . . . . . . . . . . . . . . . . . . . .. 10 
O n  appeal t o  Commls.ll'ner o f  Patentl . • . • . • • • . . • • . .• :aO 
( m  application for Itcts.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Exten810n of Patent . . . . . . . . . . . . . . .. 30 
Ull gr10nung tbe Extenslon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S30 
Un Ollng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l0 
O n  a n  application for Design (3l{ years) . . . . . . . . . . . . . .. 10 
O n  a n  appllcatton for DC81gn ( 7  years) . . . . . . . . . . . . . . .. 13 
On an a ppllcatton for Design (14 years) . . . . . . . . . . . . . .. 30 

VALUE OF PATENTS, 
And How to Obtain Them. 

Pract ic a l  Hints  t o  Inv entors  
ROBABL Y n o  Inveltment of a small .om 
of money brlugs a greater return tban the 
expen8e Incurred In obtaln!ng a patent even 
when tbe IDvention Is bot a small one. Large 
Inventions are found to pay correspondingly 
well. The namel of Blanchard, Morle, Blgc· 
low, Colt, Erlcslon, Howe, McConnick, Hoe 
and othera. who have amused immen8e tor
tone8 from their Invention., are well known. 
And there are tbousands of otbers wbo have 
realized large luml from their patentl. 

Mort' than FIFTY TBOU8AliD Inventors have availed 
tbemlclvel of tbe lervlces of MU1{N & Co. during the 
TWENTY·SIX years 'hey have acted al 80llcltors and 
Publlshcrs of the BcI.NTIFIO AlfKRIOAli. They st..nd at 
tbe helld In this cla8. of boslne8s ; and their large corp8 
.f a.slltant8, mostly seleeted from tbe ranks of t,he 
t'atent Olllee : men capable of renderlng tbe best lervlce 
to tbc Inventor. from tbe experience pJac"callyobtalned 
while examiners In thc Patent Olllce : enables MUNN & 

W T � Thll 18 the HO 0 � el081ng In· 

OBTAIN q u l r y  I n  . nearly evc· 
ry letter. de.crlblng 80me Invention whleb come8 to this 
olllee. A po.lli�. an8wer can only bc had by pre8entlng 
a complete appllcat10n for a patent to tbe Comml8sloner 
of Patcnt8. An application con818ts of a Model, Dr .. w
Inl(s. Petition, Oath, and full SpeclDcation. Varlou8 
olllcial rules and fonnalitle8 must al80 be observed. The 
elfort8 of the Inventor to do all tbl. bU81ne88 hlm8elf are 
generally without succe88. After gre.t perplexity and 
delay. he Is usually glod to seek the aid of per80ns expe· 
rlenced In paten t bU81ne88, and bave all tbe work done 
over again. Tbe best plan 18 to .ollclt proper advice at 
thc beginning. If the partlel conlulted are honorable 
men. the Inventor may .afely con Ode bl. Ideal to tbem : 
tbey will advise whether the Improvement II probably 
patcntable. and will give blm all tbe dlrectlon8 needful 
to protect hl8 rlght8. 
How Can I Bellt Secure Diy Invention" 

This 18 an Inquiry whlcb one Inventor naturally ask. 
another, who has had BOJne experience In obtaining pat· 
ent8. His answer generally Is 8S follows, and correct : 

Construct a neat model, not oyer a foot in any dlmen .. 
sion-smaller If po.slble-and 8end by expre.8, prepaid, 
addressed to MUNN & Co., 3'l Park Row, tog,.tber wl tb a 
description 01 Its operation and merits. On receipt 
thereot, tbey will examine the Invention carefully. and 
advl8e you a8 to Its patentability, free of cbarge. Or, lf 
you bave not time. or the mean. at band, to con8truct a 
modcl, make as good a pen and InK sketcb of the 1m· 
provemcnt as P0881ble ond send by mall. An answer a8 
to the pr08pect of .. patent will be received, u8ually, by 
return of mall. It 18 80metlmes best to bave a 8earcb 
made at tbe Patent Olllce ; 8ucb a mea80re often save. 
the cost of an application for a patent. 

Prellmlnarv Examination. 

In order to bave sucll learcb, make oot a written de
scription of tb. Invention, In your own word8, and a 
penCil, or pen and Ink, 8ketch. Send tbeae, wltb tbe fee 
of �, by mall, addre88ed to MUNN & Co., 3'l Park Row, 
and lu due time you wl\l receive an acknowledgment 
thereof. fOllowed by a written report la regard to the 
patentability of four Improvement. Tbil ipeclal 8earcb 
Is made wltb grcat care, among tbe model8 fWld patent8 
at Washington, to a8eertaln wbether the Iml>rovement 
pre ... nted I. patentBble. 

Belllllue •• 
A rel8soe Is granted to the Original pateatee, hl8 heirs, 

or the a.8lgnees of the entire Intere8t, wben, by realon 
of an In8ulllclent or defective speclOcatlon, tbe original 
patent Is Invalid. provided tbe error has arl8en from In· 
advertence, accident, or mlltake, wltbout any fraudu· 
lent or deceptive Intention. 

A patentee may, at bll option, h.ove In hli relilue a 
separate patent for each dlltlnct part of the Invention 
comprebended In hl8 original application by paying tbe 
required fee In eacb ca8e. and complying wltb tbe other 
requlrement8 of the law, a8 In original appllcatlor..8. 
Addre.s MUNN & Co., 37 Park RoW, New York, for full 
particulars. 

Caveat •• 
Persons de81rlng to IIle a caveat can bave tbe papers 

prepared In tbe sbortest time. by lending a 8ketch and 
delcrlptlon of tbe Inventlen. Tbe Government fee for 
a caveat 18 am. A pampblet of advice regarding appllca
tlon8 for patenl l and CIIveatl 18 fornl.hed gratll, on ap
plication by mall. Addres8 MUNN & Co. 3'l Park Row. 
New York 

De.1jpl Patent •• 
Foreign designers and manufactorers. who lend good8 

to tbls �onntry. may 8ecure patentl bere opon their new 
patternl, and tbu8 prevent others from IIobricating or 
8elllng the 8flme good8 1n tbl8 market. 

A patent for a design may be granted to any person, 
wbetber cltlzcn or allen, for any new and original desl� 
for a manufacture, bust.statue, alto rellevo, or bat5 rellel, 
any new and original dellgn for the printing of WOOlen, 
811k, cottoo, or otber I"brtcs. any new and original Im
{lJ'('8cdon. ornllR1�Dt. nattern. Drlnt. or plcturp. to he 
printed. painted, ca8t, or otberwl8e placed on or worked 
Into any article of manofacture. 

De81gn patents are equally 118 Important to cltlzen8 al 
to foreigners. For full particulars 8end for pamphlet to 
MUNN & Co .. 3'l Park Row, New York. 

Valu e  oC Extended Patentll. 

Did patentee8 realize tbe fact that tbelr lnventlons arc 
likely to be more prodoetlve of proOt during tbe scven 
ycars of ext en. Ion than tbe Orst full tenn for which their 
patent8 were granted, we tblnk more would avail them· 
8elve8 of the extension privilege. Patent. granted prior 
to 18n may be extended for seven years, for tbe beneftt 
of the Inventor, or of bl8 balr8 1n case of the decease of 
fomer, by due appllclltlon to the Patent Olllce, ninety 
daY8 before the tennlnatlon of the patent. Tbe cxtended 
time Int.re. to tbe beneftt of tbe Inventor. tbe a .. lgnec8 
onder tbe IIrst ,erm bavlng no rlgbt8 under tbe exten810n 
except by 8peclal agreement. The Government fee for 
an exten810n 18 ,100, and It 18 ncce88ary that good profes· 
810nal 8ervlce I:e obtalne . to condnct the b08lnes. before 
tbe Patent OlUce. Foil Infonnatlon os to cxtenslons 
may be had by addre881ng }tUNN & Co .•  37 Park Row.New 
York. 

Trademark_. 

Any person or linn domiciled In the United States, or 
any Onn or corporation re81dlng In any foreign country 
where 81mllar privileges are extendcd to cltlzenl of tbe 
United State8, may regl8ter their de.lgn8 and obtain pro· 
tectlon. Tbl8 1s very Important to man"factorer8 ln thl8 
country, and equally so to forelgncn. For full partlcu
ars address MUNN 40 Co., 87 Pllrk Itow. New Yor\; . 

Canadian Patent •• 
On the llrst of September, 1872. tbe new Jl ' f � n t law of 

Cana!la went lnto force, and patents are no,," tn".nted to 
citizen. of tbe United State8 on tbe 8ame fa vvrablc terms 
a. to cltlzen8 of tbe Dominion. 

In order to apply for a patent In Canada. th� applicant 
m08t fornl.h a model, .peclOcation and duplicate draw
Ings, 8ubstantlally tbe lame as In applying lor an Amcrl 
can patent. 

The patent may be taken out either for live yea .... (gov· 
ernment fee $20), or for �en years (government fee ,10) 
or for Onecn years (go'l'ernment fee too). The Dve and 
ten year patents may be extended to tbe term of Of teen 
years. Tbe formalltlel for extenllon are 81mple and not 
expen8lve. 

A11lerlcan Inventions, even If alrt' ,dy patented In this 
country, can be patented In Canada provided the Amerl· 
can patent Is not more than one year old. 

All person. who desire to take oot patent8 In Canada 
are requelted to communlcate wltb MUNN & Co., 3'l Park 
ROW, New York, who will give prompt attention to tbe 
buslne8. and fnrnleh fnlJlnltrnction. 

The applicant for a patent sbould furnl81l a model of 
bl8 1nventlon If 8uRceptible of one, altbough 80metlme8 
It may be dlspenged with ; or. If  the Invention be a cbem. 
leal prodUction, he mU8t furnlsb 8amples of tbe Ingredl· 
cnta of wblcb bl8 composition consists. The8e 8hoold 
be securely packed, the 1nventor's name marked on them, 
and sent by expre88, l'rep..ld. Small model., from a dl .. 
tance. can otten be 8ent cbeaper by mall. Tbe safest 
way to remit money 18 by a dral t .  or p08tal order. on 
New York. payable to tbe order of MUNN & Co. Per80n! 
"'ho live In remote parts of the coon try can usuall,. por· 
�base drafts from tbelr merchants on tbelr New York 
corre8Pondent8. 

Forellrn Paten'lI. 

The population of Great Britain 18 81,000.000; of France, 
87,000,000 ; Belgium, 5,OOO,(XK); Austria, 86,000,000 ; PruSSia, 
4O,OOJ,OOO,ond Russia. iO,(O},OOO. Patents may be Becureo by 
Amerleall citizens In all of tbese coontrles. Now Is the 
t ime. when bU8lnes8 1. dull at bome. to take advantage of 
t hcse Immense foreign IIcld •• Mcchanlcal lmprovement8 
of all klnd8 are alwaY8 1n demand In Eorope. Tbere will 
neyer be a better time than tbe present to take pateHt8 
abroad. We have reliable bu.lness connectlon8 wltb the 
prinCipAl capltal8 of Europe. A large sbare of 1111 the 
patent8 8ecured In foreign countrle8 by Amerlcan8 are 
obtalnod tbrougb oor Agency. Addreas MUNN & Co., 3'l 
Park Row, New York. Circulars with full Information 
on foreign plltents, fUrnl8bed free. 

Cople. 0" Patentll. 

Per80n8 deslrlng any patent lasued from 1836 to Novem 
ber 26, 1867, can be 8upplled wltb olllcial cople8 at a rea.
onable cost. tbe price dependlRg upon the extent of draw 
Ings and lengtb of 8peclOcation. 

Any patent 188ued 81ncc NO\'cmber 27, l867, at wblcb 
time the Fatent Olllce commenced printing tbe drawing 
and 8peciOcations, may bc bad by remitting to this of· 
lice ,1. 

A copy of the elalm8 of any patent 188ued since 1836 
will be fornlsbed for ,I. 

WlJen orderlng cople8. plea8e to remit for tbe 8ame a8 
above. and 8tate name of patentee, title of Inventlon,and 
d ate of patent • .\oddre8s MUNN & Co., Patent Solicitors 
3'l Park Row, New York. 

MUNN & Co. will be happy to 8ee Inventors In person, 
at tbelr olllce, or to advise them by letter. In all Calle8, 
they may expect an Iwn .. t Ot>Inlon. For lucb con8nl tB' 
tlon8, opinions, and advice, no charg. 18 made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All buslne8s committed to our care. and all con8ulta 
tlon •• arc kept 8tcret and strictlv conjldenllal. 

In all matters pertaining to patent8, 8ucb a8 conductlr.g 
fnter"ferences. procuring extenslona, drawing 8s8fgn
ment., examlna : lOO8 Into tbe vall�lty of patentl, etc., 
special care ana "tten tlon 18 given. For Information and 
for pampblets of In8trOCtiOn and advice 

Addreas 
DlUNN &: 00 •• 

PUBLISHERS SCIENTIFIC AMERICAX, 
37 Park Row. New York. 

OFFICE IN WASHINGTON-Col'Jlcr F and 7th 
Streets. oPPollte Patent Olllce. 

�dl1trtistmtnt$. 
RATES OF ADVERTISING. 

Baek Pqe • • • • • • • '1." a Jlne. 
Inside Palre • • • • • •  73 cent. a line. 

l!}ngra�ing. mav h.ad ad�.rtl,.m.,.� at 'Iu 'a .... rak r ... 
Nne, bV mtlUUr ....... t. (II llu le/kr·pru,. 

Little Giant. 
To Quarriers of Marble, 

and Limestone : 
Slate, 

Onr Gadder 8aves directly In stock and labor tbree 
tlme8 1t8 eo.t In a year. It doe. the work of twenty 
men . .... ve" half the channell., and reduce .. tbe 
bu"l ne,," of CUUIDIr out bulldlnlr and ornamentnl 
stone to a science. j4'or proof of  this, we rcJer to all 
the prlS"�ri'!Ln:.af�'lr�TA(lal��

e
�o�l·PA NY, (!Inremont, N. H. 

FOURTH 
C I N C I N N A T I  

Industrial EXDosilion, 
1 8 7 3 . 

OPEN S I'SEPT. 3, CLOSES OCT. 4, 1873. 

PROPOSALS/or ENGINE:;, and BOILERS. 
PROPOSALS will be received, Ull June 15, from Steam 

J4;ngine Manufacturers, _or the supply for UBC during the 
Exposition, of 

FOUR FIRST CLASS STEAM ENGINES. 
to furnish power for macblnery In motion. each to be 
not le8s than 12 IncheR In diameter of cylinder. The 
prominent dlSE

lay of the Englnea 18 regartled a. full com· 
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aggregate 400 bor8e power. 
Address FRANK MILLWARD, 

Chairman Machinery Department. 
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TAMMERING.-Dr. WlIITE'S U. S. Insti
tute. 417 Fourth Avenue, N.Y. Belt references 

No pay for treatment until cured. Send for clrcnlar. 

W
ANTED ! Agentl to lell our Rubber 8tcm.l>1 and 
other N oveltle8 . Addr_ U.S.MANUFACTURL'\!> 
COMPANY. 97 W. J.,ombard St.,  Baltlmo, e, Md. 
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BAIRD' S 

FOR PRACTICAL MEN. 
---..... 0----

Ju s t  P u b l i s h e d , 

OVERItlA.N'S 

lannfac luro of Stoo l . 
1:1'"" A new nod enlal'lred edition, price 81.30. 

'r ilE M ANUFACTURE OI� STEE L : Con
lalnlng Ihe Practice and P,lnclple. of W�"I�":\" and 
ll .. klng Steel . A Hand Rook for .'11 ' � "  . . •  h. and 
worke .. ln Steel and Irun . Wagon �I" • · ... ,ple Slnke ... 
Cutlen. and Manufacturers 01 Flies lIud Hardware, of 
Steel an.1 Iron>. and for Men of I!clence alld Art. by 
FREDERICK uV.:UMAN. Mmlng Engineer. Allthor 
of the " Manufacture of Iron." etc . With Illustrations. 
A Ilew editIOn. to which I. Blilled an appemlb. contaln
fog an account of UXCKNT bU·ROVKKBNT8 IN tiTBBL, 
�I�io�: lr.:f��.� ��' .. �������. ��� . . ��������: • •  ��.r� 
� By trail. free of postage. 

CONTENT!'!. 

Cbaptcr I. FOBOIKo.-Degree. of Heat ; Overbeatlng ; 
Forge.ftre ; Tuyere. or tue-Iron ; waler and bot-air tuyere; 
Rot"ry tuyere. Form of t tl aperture ; Forge for barn 
coal 0 Geucral dimeLIlollB ; Port.bld ForK!!. ; Auvil ; 
making of an "nvll; ca.t-Iron anvil.; block. Tonga : btbll tong. ; pincer-tong. ; nall-Ionga ; crook bll tonJ(8 ; 
Chlael •• puncbes. awalle •• set bammer j H"mme ... forma of ; aledge.. Fuel for forging Iteel. r·lux. prlllcipies of; 
Ilind. borax , borazogla:Jl. 60rax and Bal .. ammonia. borax 
and pot".b. Weldfng : ateel to Iron ; lIatural .teeJ ; by 
apllt Joint ; ahear ateel ; ca.t-Ileel ; to I�eel sn axe ; sbovel ; butl joint ; to ateel a bammer ; wire draw-platea ; 
cbloelo ; Icarl Joint. BUltered I teel, \'8ll1e of ; SlIear
.teel ; ea8t-llteel. Welding al cel to .t.el ; ca.t·alCel ; 
wootz' ·fe.� of tbe qllallly of oleel ; lIardenlng of .teel ; 
de,""e of heat ; characteristics of hardened .teel ; not 
peculiar to ateel . of wroughl and cast·lron i' dllrerence 
between bardened Irou and ateel. 'reat 0 bardened 
Itee l .  Expanolon of aleel In bardenlng,' Refrigerating 
l1uld. · m.nn.r of cooling. lilardenlng 0 11lea ; Harden
Ing of' needlea and cutlery J_Mal<lng of .teel dlPa ; tbelr 
breakage lu bardenlng. Hardening by I.:omprelalon. 
Anncallng. Temperlng-ot Imall 10011 ; common tool. ; 
knlfe-ulallel ; needlel ; .. w-bladea ; 1.:010 .. of tempering ; In melal coml'oaltlon.. I)amascu • •  teel ; Imitation 01 ; 
flUII b.rreI8 ; lilade.. Caae· h"rdenlllJ!'-by cbarcoal. aalL 
and charcoal. prussiate of pOlluJh, prutlstato of ,"ota8h 
and camphor. prus.latc of pot.oh aua borax ; deaerlptlon 
ofJ:�t�':-bfl�ae�AB[BTIEa OF 8T:a:J:L.-Wootz-de8erlp
tlon of ore from wblcb It II lI1ade ; furnacc and blao. ; 
manner of It. mAnufactnre ; pbllolOpllY of the procea • .  
D8ma.eoa ateel ; valoe of  achnlta ... ; Imllat!on of  It by 
wrougbt-lron and lampblack ; wrought ano. ca.t Iron ; 
alloyo. alumina and .teel ; etching tbp vein •. Chapter 111 . GEB''-'N IITBEL-.'iATURAL IITEEL ; wbat 
It t. made of ; steel ore ;  Iparry ore ; form of forge-lire 
for maklllg atee l .  »1".t ; common bellowl; cylinder blaat; 
f"n blast. Tilt "r force-hammer ; conltruCllon of ; lpeed. 
Faces of halllmer ' anvil block . Pill .... or bouolll118 ; 
mov.ng power ' ealn.rlng ; abaft ; Irregularltlel ln apeedj 
waate of powe;' , welgbt of wbeel and Ibaft ; numller 81 
wlpr.ra. Making natural ateel ; lint appearance of Iteel 
In the forge ' elfect of bOiling ou the Iron ; mating Iteel 
of wblte or 'No. 2 pig-Iron. Ule of lIuxes. Making of 
• I eel from No. 3 pig-Iron. Requlaltea for maklnll Iteel ; Form and dlmenafona of beartb : quality of bottom atone. Practical manl,l'lIlatlon ; Form oJ a steel cake ; forging of Ibe ateel. Expenle of tbe procel. ; German melhod of making Iteel ; MakInI' ateel In a puddUng fnrnace ; Relining of Ileel. 'fbe rcllnlng llrel ; fuel. 
M�������:tiL.!.r.I��;:::-lst�!r; �'::����Rof��:e,o:nn°:' ally manufactured In England ; conatrul·tlon of tbe converting furnace. Cheltl, or cementing boxea ; cbarglng of tbe boxea . Cement. Working of a converting furnacc ; Degree of cemeetatlon : �rlal rod. ; melting of Iron In tbe box. Gain III weight ; Tilting ; Relining llres ; bla.t : operation of welding eommon ateel ; abear-llteel. 'I'lltl ' forllla of bamme .. lind tllt-hou.el : allvlla and hamllier-beads. Caat·ateE I . Making of cruelble. In Shefl1eld ; mould for tbat purpoae ; wclght of a crucible j mode of drying. Cut·houle ; furnacea ; fuel : time 01 melt ing ; mallipulatlon: lIux ; tonga ; caatlng. Tb. mould; quality of ca.t-steel ; American atcel. Cbapter V. GE'EKAL IIEll.\BIt8 ON llAltlKO STEEL
Wootz : Gcnnmu or natural Bleel ; dlftlculty III making It. FI ... t elemellt ; ore wblch 18 qualllled ; crude Iron for Iteel ; leading l>rlnclplea In carrying on a blalt-furoace for erude It eel-Iron. BlIltflrel{ a..,el ; .prlntr·a,eel In Plaaburgl. ; .aw-blades of Pblladelpbla. Good Iron for con,·e .. lon ; trial hy cxperlment ; liy cbemlcal an,,11ala. 1Ilaklng thc Iron for con,·er.lo .. , Cement ; Dlmen810nl amI material. of tbe COllvertlng cbeltl ; varlelle. of Ilaba ; management ot the cbelt. A new bOx. bow dried. 
�)"t�:eO\?:.:'t�· 11�!'!.�'fI °lo� ����c:' £1�����"'lh�I�:I�, Ileel ; Cut-Iteel ; makIng It directly from Iron and kmpblaek ' oJdde of I ron wltb cast-Iron. or I"mpblack ; mertlug 01 wrought-Iron ; alloy. of Iron. Alfo,.. of ateel ; Seleellon of converted ba .. j Form of air furnacel ; MeltIng pota ; Uux ; Tlltlugof a.eel. Cliapter VI. NATURE OF STEEL-Bardoe .. ; Fine cut-
:�'i.e�i .���ri,:::'�!"·&��r�ee;,.\ G�":I�� �le:lJeV�:�A'I� ums ; ft. merenry. In acldulate:f"water. In aolot{onl of 
.all. In 011 aud fal. In aand. cold metal, and air ; manner In whlcb It II performed. Tempering. Cbaracterlltlce of .teel ; barelDes. and teuaclty ; color and In.tre. Texture £ sonn� eoheslon ; Elasticity ; sv,eeille Gravity ; F��p���ix. e���?n���1r:l::�ia���:�I�y�'::!\\��·lilllty and ducttllly of metala. UECENT 11OIPROVEIlRNTS IK STEEL.-Improvemento In .tecl ; Varloua methoda of ateel manufacture ' Beaaemer proceas ; Martin proceaa : Tbe action of peroxide of toan
m:�:rla���u".r.'egelelaen Alloy. of atcel ; Steel orca ; 

P"' The above. or any of my Booko. sent by mall. free of pOllage. at the publication grlcel. 
c_fl �'b �guE��lJt� �t�i1UU:'�: iv��c.ltfi be lent. free of pOltagc. to any one wlio win favor me with his addreas. 

HENRY CAREY BAIRD, 
INDUSTIUAI. PUBLISHEIl, 408 WALNUT IITIlEET. Phlladelpbla . 

IMPROVED FOOT LATHES. SELLING Everywbere. N. H .  BALDWIN. Laconia. N.B. 
DONALDSON'S 

P A T E N T  

Aijnstable Key-way Ganle. 

o I N V E N T O R S  
�*'V MANUfACTURERS 

The 111 nnage .. of the tid Exhibition of the AmeriCAn Inll\l.ule. of Ihe Cltv of New York. beg to announce, that lhe Exhibition Bulldlnl!l on 2d and 3d Avenuea and 
68d and 61th i;treelo . ... 111 be npen for Ihe recep lion of heavy Mac hinery AU�ll.t 1 81h and for other articles, September J a t l Si3. The Exhlbillon will be ''''rmally opened September 101h. Por particu la.rB, addr(""" " Gf"nera.l SU}lerintendeDt, American I Dstltute • •  N ew York. n 

��e!t�e�pli2���blc1!!
d!:Pe:2�!§"��vil r.erfectly,-i!tted for mlcroocoge wltb Zentmerer-Gund-

��bl���:��.'�t �"l�:::'�i :'��si 1��loitg; t'1:�I�nTt\�8: 

U. 8. Plano Co., 8 1 0  .roadwa" N. Y. 
P ATENTS Sold on �ommissiQn. Send for CirCUlar. E .H.GIBBS & CO • •  84 B'dway. cr. Wall St. 
-TODD & RAFFERTY STEAM ENGINES and lIollera for Sale-One l�x30 In. Cylinder. wltb 
�:".'::�ouJ'�:� n��na.ntyrl�'.in"r;.·:lr�§I,eA��."":.r�Y�: Botler, Pomp. Heater. &c., com,.lete, hal been uled ooly alx monthl. Addre.a J.  C .  TODD, I'atenon. � . J .  
A GENTS-Most fortllnate chance to make 

f,.!;-W�::I"l. J'lt:���?il\ ."!�t'i��I�e�l't�I:'![�lrcif.:e:l� to cvery �.d��I1!!o:�Y���'¥t�, 6t:�'ii,'::'dWay, New York. 

FOR SAI"E-The rillht to manufacture and Sell the Patent Stave Graln· B.aketa ln tbe Statel of Oblo. Pennlylvanla. and New York. Said Beaketl prot,cted by lIumeroua patenta laaued to Horace C. Jone. and otbera . G . I .  BIlE WSTER, Appleton, WII. ------ -- ----- -------- -- ----rro FOUNDERIES, Factories, Ropewalks, &c.-For eale or leaae. blocka of Lota.wltb bulkbead 
�

a�:���� Jt�r,r�c::'-\!�f:�rma. 8.U.SCHlEFFIi.LIN, 

S
MITH & GARVIN , Manufacturers of Drill Prellea. MllItnJ Macblnea. Small Lathel. Gnn and 8ewlng Machine Machinery Iond Toola, late of 2. 5 & 'I 

:-JR'�,���e:;"�:�e�g��t�:ri."�I���a� to BRICKS-
}Y.AblTED-Work for Lathes, Millinll' and Serew 1II&Ololne •• Prellel, &c. G • .  Ii:. PAKKER 
M f'� of Ilftbt Macbllle work In Iron and Brall. n, & nil �_I_e_rry_.:._t�..!t_._N_ew=a=r:::k=.=Nc::.=J=.-=-_-::-_::-_--:=_ To MANUFACTURERS and others-WM. HOOPER & Co .• Wbolelale Com'n and Agrlcnltnral Agenta. doing bualne •• wltb Seedamen. Drugi!.ta Ironmon� ... ("roce ... &c •• III .1\ part. of lreland,are able to extend Agencle. or to Introducc uaeful lnvenllon •• Referencea excballged. 1 FOSTEIl PLACE. COLLEGE �R�� _ _  D_U_U�
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_______ � __ ___ 
_T UST PUBLISHED- ScHUMANN'8 FORMU
PI'< LAS .urn ·r ABLES FOB ABORITBOTI AKD EKOIKREBS. 
tb�o�Jm'f:rr::��o:ngr:i=\�:�lf ':t�':.�fu::e��:I��:f 
�:o::�n:Vh�E�"w.n��Bcr��::�l ':�'£IIc�;. ��le', Wa.blngton, D.  C. Bound Vn pocket form. gilt edge •• IlInstrated wttb core tban two hundred engravillp on wood. Price 18.50. sent by mall. poatall"-pald. PnbUabed by WARREN CHOATE '" CO., Waablngton. D. C. 

Wood and Iro�!�:!I!��ll. latber and 
m�t���U''i �tg�� c=6e� :1:&'�ett, N.Y. 

Cold Rolled Shafting. 
o::���� \:� ��'::fl\I:�af���s'i.�-:f I�a�; y::��:�� 
t .. 2f ft. Al.o, pat. Coupll ll/{ and Self-oiling adluatablll 
H�ngeri. GEORHE PLACE & ero., 

121 Chaml.>e .. & 100 Retu!c 8treetl. New York. 

Sturtevant Blowers. 
Of every alze and deac���Wd�o�r:?:\l! :nc�nd. 

121 Chamben & 108 Reade Streets. New York. 
l ATHE CHUCKS-HORTON'S PATENT 

j from 4 to 36 lncheo. Alao for car wbeela. Addle .. THE !o:. HORTON " SON CO .. Wlnmr Locka. Conn. 

Niagara Steam Pump. 
CRAS. B. HARDICK, 

• Adami 8t., Brooklyn. N. Y. 

PORTABLE tlTEAM ENGINES, COMBINIng tbe maxlmnm of ellletencl' darabllIty and economy. With tbe minimum of we\J!b and price. Tbey are widelY and favorabl)' known. more Iban 1,000 befng In nse. All warranted satisfactory or no eale. Deacrlptlve clrcula .. ae¥k'kn J�P6'!��i..tvdg��Lawrence • .Maaa. . LIberty 8t., N. w York. l:l UNCHING PRESSES FOR SALE Cheap, leveral alzes. botb Screw and Treadle. aultable for l' nnen or Frnlt Can Make... All ln�od working or-
�'::'rtb ��J'ta����lt��hlr:::I'::Ia�P!. RErT, No. 108 

Improved 
THOMAS LEFFEL. 

FREY'S . 
SAW GRINDER 
Will Gum IUId 8harDen Sawl better and In Ie .. tlm� than lUIy otber device. SaVCI IIlel. :::'k��: �:rn"ci.S::�Ir::a Melal, &C. &C. 

. Frej:siie�ler & Co 
B!Irn" Olalo. 

Q, ECOND' HAND Machinists' and Wood !oJ Toola for 1I:l1e. Lilt and delcrlptlon fnnlllihed lIJ S. F. QUINBY, 115 Pearl St .. New York • . 

rrHE Union Iron Mills, Pittsburgll, Pa. 
The attentloll of Kngtneen and Arebltecll ia called 

��::'':l;��;:'1�g ::�c':.'l:�!�n� �:IW: ::t����J�� �f:� 
�f: ::'��i ��g�f�!:.r..':.';.�� �:tf�I;'�����, � �t;: pr�pRred to ftlrnlah all olzca at term. aa favorable a4 can beobtalocd �Isewbere. For deacrlptlve IItbograpb addreal Carnegie, Kloman & Co. U Ilion Iron MIIlI, Pltt.bnrgb.Pa. 

P--- AGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 80ft White Lime or Cement, wllb use of water. C. D. PAGE. Patentec,Rocbe.ter.N.Y. 

GEAR'S PATENT 
VARIETY MOULDING MACHINE 
MI�:I��I�:�,:�I.e'��:::'�lr;c:,ni!.'1'!�:::��.":r..�'.iB::fJgr. ted Stateo Clreult Courto. Infrlngera wbo do not make 
��:;t�::� l�

t
���E'.N:. 8�1�IM�':.n¥��f:��:�Pro'ple��� Alao Mannfaetnrer and Dealer In all kind. of Machinery and Mecbanlcal Supplies. 5& Sudbury St., Boaton, M .... 

THE" PHI-LADELPHIA .. 
HYDRA ULIO JA CK. f ISTON guided from both end!!; all working 

parta guarded from duat ; alngle or donble ump •• c): Indel'!!, abaftl. rocker arm •• plstonl. etc •• entlrefr oteel. 
No. 14 1'1. 5tb at.,_Phlladelpbla. I PHILIP S JU8TICE No. 42 CIIlf al •• .New York:. . '  

° 1  "" InCL ..... 1 'b'. anart1111 11M 'II per oent grc&tel ItreJirtb, a ber 8.nllb,_udS. limer to p.;e.'II.u IUY otller In use, rende .. lt undoubtelBy tbe mo.t economIcal .  We are allo the aole m.nnfacture .. of tbe CEUBlLl TEl' l'OL LIK8 PAT. COUPLUlG, and furnlab PulleYI. H.ngen. etc. of tbe mo.t approved Ityles. Price lllta m�led on appll· cation to Try Itreet, 2d and J���:'.LAtt!t,���. _ 110 S. C.nal s •• CulcllllO. IrStocka of tbl. 8haftlng In .tore and lor ..... e bJ FULLER. DANA & FITZ, BO.ton, Mal •• 
�rRRaU���N:r�n����e��:�' N. 

Y. 
WOODBURY'S PATENT 

Planino and Matchino 
and MOldlngM�es, Gray & Wood'aPlaoe ... Belf-oluq 
Saw ��� �Mga:: WOOMr.��y��::v.·y. ; Bend for Clrcul&ri. 1 1'1  8udbury Itreet, Bo.ton. 

WOOD-WORKING MACHINERY. New and Improved Woodworth", Daniel" and DimeoIloD Planen, Mooldlng, Mortlltn«, Tenonln";, SawInK Rorlng, Uprlpt Bbl!plng Maeblne.,ete. MacliTne Chlael. anCl An� .. , Monldlng Cnttera and P ..... er'. Cele
llrated Paten, �.te.er B.a.'" •• d C.tten, con tantlk�l:tl.d:nco�a:,e�I�bu� St .. Worce.t�r. M •••• l\tr ILLERS AND GROCERS- Gray's Flour 
1. °l and Yeaat Company 80 Weat 42d 8t. New York. Manufacture .. of Gray'o Pure Hop Ye.lt Powder. for Family and Mille .. ' use, owne .. and \,:ot.o .. of Patent 
��:, ��JI:::,�:cJ:re J�l/a':.t�OBlo:�t. Self Ratalng 

Agents Wanted. :e:'mplea and clrculan, 25e. Gray'a Wbeat and Yeut Feeder. �� HINGLE AND BARREL MACHINERY.Improved LaW'1 PatetJt ShlBgle anCl ji""dlnl Ma· c n"d almple.t and beat In uoe. AI.0'uSblngle Hudln!! 
�c:..e��:t.°I��Tr.;:t;lfK�?:.t�"1:�:. �::,nlrt��n�n. 

WORKING CLASS ����e���t::,�: Relpectable emploympnt at home. day or evenIng ; no capUal reql&lred ; fr 'l lttltrucUonl and valuable .. a�k .... of gooda aent free b,. m.n. Adllre .. wltb 6 ceDt relnrn ltump. M. YOUNG & CO .• 16 Cortlandt 8t .. New York . 

J> UERK'S WATCHMAbI'S TIME Dl! > TECTOR.-Imporlant for al. large Corporatlonl 
��tb M:u..����¥r�u'::�c:::=r.:."�� :�:�:���r 
g:�ro1mao, u tbe same reacbes dlft'erent llatlon. of hi. at. Send for a Clrcular.p• O. Box t'M·���M: •••. N. D.-Thll detector I. covered by two U. s. patent. , partIes nalne or sellinC tbeoe Inltrnment. wltbout au-tborlty from me will be dealt with a�cordlotr to law • 

WOOD-WORKING MACHINERY GENerally. 8peclaltle� Woodwortll Planenand RIch. , rdaon', htent Im�rovea Tenon Macblne •• Central, oorn'hr�':.!'.&'t �!'J�,:r�ARDSaN. 
Wendell's Pat. Door-Stop &. Fastener. 

Cheap and effectual. Profit.. large 
and demand unlimi ted. 
. Sample. 
Post-pa.d, 

25 CENTs.. 
.. ,Duo Knub ; c. Rubber C1IIbid I B ud Df Sere •• WENDELL a. fRANCIS. 436 Walnut St., PhDadelphla, Pa. $25 A DAY ' Agenta wlUlted. BulDelaenllrely • new. G. G. 8BAw. �lddeford, l\le. 

BlCHARDSON , MERIAM It co. Maonfaetnren of the late.t Improved Patent Daa. e and Woodwortb PIaolntr Macblnea, Matcblng, SUb and molding, TenonIng. M?rtI.I!l8, BorIDg, Shaj!lng, Ver. tical, and Clrcul .. r Be:ea!l'lntr Macblnea, l!&w IIIU., Saw :::en, =� �rw�W��:t-ola:a':'�V:rl� other \lodl of WOOd.workl:::t &blnerr. CalalT," :.�;.:� #::eg:"::,P�LI�itl!�='f�k. ff 
U Sampl. wnt bY mall for IIU ell;, that retail qUIck for IW. R. L. WOLOOTT. l8l  ChathaDi Squn. New York. 
-.t:" to $I)O",·dlll'1 '&_"_.I"II .&11-"�-
•• .. pI • •  oI ...... Aa. 7oaQ or ol4. mu. .... IDOD8;r .. work lor .. I ill &I.elr .,. ... IIIOIDeDIa .... u t_ " .. D ........ ,...I .. _ .  __ �G._ aQa.._� ...... 

NEW & IMPROVED P6.TTERNS.-MACHINISTS' TOOLS-all alzel-llt low .\!rlcel. 
E. & R. J. GOULD. lOIN. J. R. R. Ave •• Newark. N. ;J 

POCHmG AND 
DROP PRESSES. 

For tbe Beet and C.e!lJ!oo ea. Addrell THE 1JTlLES & PARKER PBESS CO., MIDDLIITOWB'. COIIB'. 
l\.I·ASON'S PAT'T FRICTION CLUTCHES are manufactnred by Volney W. MIllIOn & Co., Providence, R. I. AlIent'!! L. B. BIlOOKS. 60 clur Itreet, New ¥ork ; TAPLIN; RIt;E & CO., Akron. Oblo. 

F�OOT SA WING MACHINE-best outCntl very faBt. aa amootb aa a plane. S. C. HILLS, 
51 Courtlandt Street. New York. 

� 
T.e CANA DIAN PA TENT �FFJ(1E RECORD 

AND MECBA N I C'!'! AGAVoTNE, Publlibed Monthly. contalnl : 1. bort claim and Diagram of pvery Invention patented In Canada during tbe montb. furnllbed bv tbe Canadian Patent OIIIce and publ Iobed ollletall,.. �. Orllllnal and selected articles on every brancb of Englnttrlng. Mechanlci and Manufac-
!�:::4f�fa��ll�l��tli8t�g'80;:': �b;J�:���':.y;g ��no1: ume of � pagel annnall,.. Invafn"able to Invento",mecbanlci. mannfactnre ... arcblteetl. bnllde ... cbemllt. and otbe... Two Dollar •• U. 8. currenc,. payable In advance. COTe� onuear'l lt' baCrlPtlOn, lnc{ndlhf C.nadlan 
r::::rwlll O�� tbf.e�:=e th':�:nto�.r�eWi�r;:ft:;: advertlalng. Rate. low, belBg only � eta. per line. and 
11.110. U. S. cnrrency. per inCh l)Iace eacb insertion. IlIn.tratlonl of ImP!lrtant Inventlonl Inserted at lpeetal rate. by contract. The " Sctentillc American " of .prll 
tlltb , IpeaklnA'of tbll publication • •  aye :  .. A new pabUca· tlon. under the above lltle. bal \)(oen reeentlycommenced 
��=lE.�e:i:'.:t:: blt �b�31�:::W:m"J�I\1=:�fM�i patenta granted In Canada, with the clalml and rednced dlalJl'!'omil of the drawlnll8. Added to tblat. � department of mlacellaneon. Infermatlon. containing lIIultratloDI 
��w�c1�� .w:r:���: f,!:::,�V�rI�:lur..f:��b'8��f!!� wblcb rellect. the hlgbeot credit upon Ita enterprlilng publlsher, and del!lenel Buccels." 
to�"'h�8E·��W�;lYl8:��gnl::.'lt-:::�r.t�� , 

WOODWARD'S 
NATIO N A L  

ARCHITECT 
1000 WOBl[llfG DBA "'IKOB. 

PI.n .. Detail .. 
811r�:��0�t��!:o:!:�: paid. 

MONCKTON'S f l000 Dlatp'Rm .. mn.trat
Ing all branc • .,. o( C.n-

NATIONAL atrllctlve Cl1l'pentry. Rn.(. 
lng, Pramlng, StalrbnUd

BUILDER l
lntr, and B.nd�alling. • TWBLVB DoLLABB, pOll-paId. 

ORANGE J VDD & CO.,!u1} Broadway,N.Y. 

SILIO.a. Til or SODA In It. varlona forml. PHILADELPHIA. QUARTZ CO_ 

MANUFACTURERS, ����� .:-�� brancbel of Ibe M�tal Tradea, .bonld keep tborongbly 
frated j)y taking that lnvalnable Jonrnal entitled tbe IlON WORLD AND MANUFACTURER. Ita Metal PrIce Current II tboronghly rellable. It I. cdlted wltb ,"",at ablllt,. It I correapondenee embrace. tbe contrlbutlono of 81ate Geologl.tl. Aletallnrglltl. and of eminent Selentlllc Men. Ito manufactnrlng newa ll obtaIned :r. �:��I�:! cgjP::: �J��:��o���':.�t1t��'::'l:�'1e�� lelectlon. from tbe Icientillc and mecbanlcal jonrnall of tbla country and Europe. It. clreulatlon II lncre •• lng rapldl� not onlli tbroughont tbe Blate. but In the Prov-
!PI�ili\rG nl�r,�u.rT.:a:;roi e-b'iilt�� l�t,::,Bf:T�hV�:; 
Hardware. Macblne and Melal Trade.. Tbla valnahle week)y Journal will be sent FOUR MONTHS ON TRIAL FOB ONE DOLLAR 

Try It ! Addrea • 
IRON WORLD PUBLISH lNG CO., Pltta.llrtrb, Pa. 

TEllMIiI. One copy, one year 
One copy, IIX montll. 
One COpy, tonr montbl 

18.00 
1.110 
1.00 

Ooe copy of Sctentillc American for one year. and 
one cop, of engraving, .. Men or Progrell " 10.00 

One COpy of SctentillC Amertaan for one year, and 
one COpy of .. Sctence Beeonl," for 1818 · • 4J1O Remit by p

O
llal order, draft or expreel. 

The po.tap on the ScteJItlllC American I. live cenla per 
qoarter, payable at lb. olllee wbere received. Canada 
.nbaedben mo.t remIt, with .nbaerlptlon, • cenla eztra 
to-pay po.tage. 

Addreaa aU Ie.ten and make aU Peat 0IIIce om ... o. 
clnfta papll1e to 

M1F.IIW " 00 .• 
8'1 PAD BOY, .BY YOU . 

© 1873 SCIENTIFIC AMERICAN, INC.



Ad� IDIU " adm/_ OIl ''''' pall' /11 1M r/lld OJ 
81.00_ "tU /or 1lIJA:1& ....... fOn. Engral1lnll' ma)' 
1&«1/1 ad1Jfr"-" /11 1M .aIM r/lld per II ... b" .. _ 
.. ,.-.mI. at 1M IdIfW.",._, , GLASS OIL FEEDERS for Sha.t1". and 
.. . , Machinery, 83.00 PER DO'LEN. 

Sample by mall, S5 cts. Loole PulleYI need oilIng liut ouce a year. Clrer�;_f��MSTED No_ 1 Chamben St_, New York. 
ASPHALTE ROOFING FELT. 

A WELL tested article of good thickness 
and durability, lultable for Iteep or lIat roOfB ; can 

�¥lIed by .n ordinary mechanic or hand), labOrer. 
t"'den°f.ac;:�u.:3rt tT:"rW'I��t�'k::,;. ¥or�_A 'TIN. iO 

- .• __ _____ - 0 - - - _ _ _ _ 

E V E B Y B O D Y , 
WITH 

Grant's AdjUlltable Dies. 

Jritatifi, �mm,JU. 
A. S. CAMERON It CO., I 

ENGINEERS, 
:::��'N!;�:r\: �:. 28d 

Steam PUDlDS, 
Adapted to every p088lble duty. send for . PrIce Lilt. 

RANSOM SYPHON CONDENSER perfects 
and m.lntalns vacuum on 8teamEnglnei .tcost of one per cent Its val.e, .nd by ItB uae Vacuum Panl are run with full vacuum without AIr Pump. Bend to WM. ALLEN, 51 Ch.rdon 8t .. Bolton, for a penonal caU, or he Company, at Bull'alo, N. Y .. for a cIrcular. 

A N T I  LA M I NA 
r,reventB and removes lcale In Steam Bolle�oel not 
e"..!'::"I� k":d��'::'!i-��:'Be8m: ru-:J!t:af�r s!'!e. patent cov-

J_ J. ALLEN, Patentee, PhIladelphia, Pa. 

FIRE-BRICK -hrnace-Llulug-FIre-proof Chlmuey
Llulng (preventive of .. Defective lIuel ")-Flre-proof 

8tack-llulng. 12 to 24 Inchel caliber. 2 feet lengthl-&nd 
Vltrllled Clay Sewer-pipe. Responsible .gent"

j 
In Welt

ern cltlel, w.nted. Addresl GARLICK & 8 ZER. 
Calumet, Jell'enon Co., OhIo. 

B U I L D E R S BEACH'S Scroll Sawinl!: Machines-Cbeap-8END pOB Bool[ C�T�VB. elt .ud belt lu Ule. For Ifiustrated Cat.logue .nd BICKNELL, 2'7 Warren st_,N.Y. PrIce Ult, send to H. L. BEACH, 90 Fulton St., N_ Y. C B O L T  - �0� T T E R 8  � 
8UlP���i:=�·IOI{, = 

Rallroadl� Macblnlsts, Manufac- eJ !! turen, BI�IlW¥b:'ll1��'h eI _ Greenlleld. M.... :3 == A.--:-::V===E=L:-=::IN==-=G�&=-=P=-::=:O RT-ER, � � 
ROCHESTER, ENGLAND. III1Tbe .. ASBESTOS ROOFING" I. a lubltantl.1 .ud rell.ble m.terl.l. 'Wblch can be aafely uled In place 

ROAD LOCOMOTIVES, ot Tin, 81ate, &c., on steep or lIat roofl\ ln all cllmatel_ It II manufactured In roUs ready for use, and can be 
cheaply transported and easily applied. A 10, M.nufacturer of 

STEAM ROAD ROLLERS, ASBESTOS ROOF COATING AND CEMENT, ASIiESTOS BOILER FELTING. S0lcATHING 
STEA M PLOWS (Direct traction), FELTS, ASBE!!!!TOS BOARD AND PAPER. ASBESTOS, ASPHALTUM, • 

TRAMWAY ENGINES, PP" Bend for Deacrlptlve Pampbletl, Prlce-Ults, &c. Liberal Terml to De.len. 
These materlall for lale by I H .  W. J 0 H N S ,  

LOCOMOTIVE CRANE ENGINES, KIRKWOOD & DUNKLEE. Chl�o. 
PORTABLE ENGINES. M. M. BUCK & CO'I 131. Loal!8. Mo. I NEW OFFICES, 87 MAIDEN LANE. 

B. Ii. PARSON� Ga Telllon, Texa ... 
Agent-W. C. Oastler, E. A. EDWARD!!!! '" CO .. �an Fraacl_ Cal. Cor. Gold Sl., New York. 

MORRl�:��SK�R;C��:k. N Y· PLASTER WORKS AIlEJUWFC;O� mOB • • , Boiler TUbes. MANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c. Our DOUBLB EXTBA. Plaster Is .. nfurptl8lled_ Every Burel warranted. 

WROUGHT-mON TUBES 
AND mTING8, FOR GAS, STEAK 

WATER, AND OIL, 
pp"8team .nd G88 Fltten' 8upplles, Machinery for Coal G88 Works, &c. &c. 

NO. 13 GOLD ST .. NEW YORK. 

O I L E R  
pecnllarJy ad. ' p t e d  te all p U r p O BCll ftIo qUlrlng emall power. More t h an 4 0 0  en
';nee, from II to rOO hoJ'lle-pow
er, ln nac. Send f o r  lII08trated 
circular. 

Machinist's Tools, 
_BTU HEAVY AlnUJIlBODm.. __ 

LUCI1JS W. P�!lh!f!.�FACTURBR 
W'rerooma, 18 Ubert��b��'tn;J��kAcent. 

KIDDER'S P ASTILES-A Sure ReUef for 
Aathma. STOWELL & CO. CharleltoWll, )(881 

BUriIJl-RIIATliBS 
BaTe fllel, and Inp�� DRY Iteam. EaaI\y attached to any boUer. HENBY W.BULKLEY. Enldneer. 

18 Uberty lit., New York. 

Our Quarries are In Nova Scotia. WORKS, 469, 4n & 473 CHERRY 8TREET, NEW YORK. 

JAMES LEFFEL & CO., 
SPRINGFIELD, OHIO, or lOU LIIiUTY tiT., N. Y. CITY. 

--IRON STEifti8UIP-BVILD·ERS. 
-

NEAFIE & LEVY, 
PENN WORKS, 

MARIG" j�lFtf(ljl-,��rl':'UILD. 

ASBESTOS W.nted lu Crnde 8tate-�!Ij' quantity. Addreaa ROSENTHAL & 
SHUSTER, Chatham Mills. Philadelphia, Pa_ 

M.A.GIO LA.RTllB.HS Dlslolvlng View APp.ratusl 
Views for Public Exhlbt. 

tlons, etc. A prolltable Bus nesl for . man wltb lmall 
capital. IIIultrated PrIced Catalogue &ent free_ 

McALLI8TER, Optician. 49 N8881U 8t., New York. 

tit EMERY WHEEL MACHINERY 
for grtndlnr Tool • •  nd Metsll, gummIng BaWl cleaning C88t1np,gi1nd-

. 

Ing Plauer Knives pertectly stralJrbt -uneQu.led for tile lterlllig quanty of Its m.terlal .nd worltiil&uhls, 
�1:u.ar��lc�e���1;mL: 

COMPANY 9S LIberty St New York. 

- � 
' , r- R , P ' k r,' . � ."  c\ ::: \ 

WATERWHEEL 
TO BE T H  E BEST EVER INVEi�TED  

, • "" � -( ..l 

D1ABOGANY, 
BOBBWOOD. WALW'l, WHITB BOLLY, 

UTIlI WOOD. BOGAlUU ABH, AlfD 
ALL nKDIS BAlm WOOD, 

I. LOGS, I'LAlflt, BOUDS, AlfD nnBBS, 
GEO. W. READ & CO., 

Olllce, Mill .nd y.rd.l86 to 200 LewIs 8t .. cor .8tb St. , E.R. 
IJ: g;�r'::eb:k�;�nf�'}�nllt!r���h,{J'���rl���d. 

S A W 
S 
�OYE'S MILL FURNISHING WORKS 

are the I elt In the UnIted 8tates. Tbe make nrr M\IIston�ortable MIIII, Smut Macblnel, Kcken. M\II Plckl, Water WbeeJa, PulleYI aad Gearing, specially adapted to \lour Dlllr.. T���-W :lrJcr,�UIl'aIO, N. Y. 

MACHINERY, MODELS, PATTERNS, and 
IlIbt gooda made to order by W. C. GOODWIN, Grand 8treet, New H.ven, ConDo 

TRON PLANERS, ENGINE LATHES tfi DrlIII, and ether Machlnllta' TooJa, of S�rlor qual· 
�ia°:n�e:�=If&wF���IO:,unff�al: 
ING CO. New Haven. CODD. 

(JUNE 7. 1 873 
B�r.l'N!W ���e���, AdverttalDr .&.rent. Addreu 

" Tho Harrison Hoilor." 
Seven yean' Bervlce In lome of the larrelt eltabllib. m�ntl In New Engl.nd .nd elBewhere. with hollen varYing from Fifty to �Ifteen Hnndred Hone Power, with repeated orden fr·,m the lame partlel, Ihowl that this Improved g�nerator hal taken a permanent place In tbe ule of Iteam. FIfty Thonsand Hone Power have been made and pnt In lW�l':;,tI��-:��h o� �s'W:�:�:Y&'lfe�nl�' eIther ste.m generating or superbeatlng lurtace, .nd when tbls needa entire renewal II ca. " _ at good at ntID al an oulla" (If onl" one /tal.f 1M ooot (If a ntID bollw. It can be taken ont and replaced by merely removIng the loose brlckl on the top, wltbont dlltnrblng tbe lire front or brick work of tbe Original letting. It II most dlmcult and expenllve to take out .nd replace the ordinary wrougbt Iron boiler. 

w1&Ic", when worn 0 .. '. II compara"",,, tcorl1&lUa, and 
caA'I����':r��':.1":fo'r�'r.:'na;g:.r m::'Harrlson Boller must em.n.te from the place wbere It Is manu-
���\�re�it� �i&o���� �g::,.�� a�:! t��:���:: ���;I� repaln for this large aggregate amountl only to about on� Iltouaand dolla,.. JUt' monlh. whle" ... lUI than one J::" cent f:;; annum. Can 10 mucb be laid ot an" 01,..,. 

�':ri-t-:o:TJlie,::eU���":'ze can ordinarily be mlde read�for delivery, after order II ginn, 88 f88t 88 tbey 
::t of f.:': ��df..l:ce��;�:\\!:,1f, :rt��.g no more than 

For aU laformafron, cliCulan, etc., appUcation moat be lIIIIde direct to the 
HARRISON BOILER WORKS, GraYI Ferry ROad, Pblladelpbla, PI .  

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

JUlIUlI' .AOTUUB8, TUlfTOlf, If. J. fOR Inclined Plane8,Standinl!: Ship Rill:ging 
Brldgel, Ferrlel, 8taya. or Guya en'l>errlw & ljranes, lIer ROpea, Balh Corda of Copper and Iron, Lightning Condncttin of co�er. �eclal attention gI, en to holsr-

��r:l:� �Ml,l k�':-.:e'c::..d Ig��:rnM��!�I�n A�ll lg� pampblet on �nsmlsslon of Power by Wire Ropel. A arre stock conltantly on baud at New York Warebouse. No. 117 LIberty stre�t. 

TBB T ARITB 00., 
INVENTORS & BUILDERS OF SPECIAl. 

MACHINERY CONNECTED Wl'fH 
EMERY GRINDING. 

80LID EMERY WHEEL8, from I In. to S feet In dlam . 
olf.:'e���� fi,-:-3��'=: IIIn�".1>;'\��I::,ri,�'i.�lt:;,� 
Cfovemeuts In your Factory, )o"ollndryi Mill or 8hup, troduce our Emery Grlndlnlf_Machl nery, and nute tbe 81vlng on Fil"", IAbor, and Wag"". A Judlc\oul ule of Tanlte Emery Wbeel. and Grinding Machinery will more tban repay the COlt In thll year's worl< ! Nothln� wl\l .�ap'l"educe or ,._ Metal lO cbeaply and quickly 88 a Tanhe Emery Wbeel. The cutting poluts oJ a IIle .re Iteel •• nd each minute's ule InJurellts cutllnf edJrea. A Tanll� Emery Wheel aeTer .... OWII dal I Em. ery II . IUbltance barder tban anj' metal ! We bove lately Introdnced half a dozen new 8tylel of Machlnel for 
::.eHI0�'lf!m:';d)m�8 �::,:� �, moira,s �il'1%:�: graphs to 

The TaDlte 00., iiiiii�jP.!i.!is .. .!!�adllbUrlr' Monroe Co., Pa , 

P. BLAISDELL & CO., 
)(A.l(VI' �OTVllJ:a. 01' TIlB BB8T 

Patent Drill Presses, with Quick 
Return Motion, 

In lhe Markel, al ... olher Machlnillt Toole. 
8DD I'OB CtM'II. WORCESTER, MASS. 

Working Models 
And Experimental Machlnerr, Meta!". or Wood, made to order by J. F_ WERNER, .u Center s •• , N. Y. 

.i 
LUBBIOATOBS. 

DREYFUS' transparent Self-actlug O:Jen, for all aorta of Machinery and Shafting, .re rellible In .11 _0"1. 81mg_ �er cent . The SELF-ACT_ ING LUBRICATO for Cyllnden .. . now adopted ':r. over I�R. R. iii the U. 8., 
. �nf.:'at�nfb�H-���I'l:'l.�Ft::::. N.'. 

Jh �_aters For teltlnlf Ovenl. Boller 
yF_ • IIn8.l, BJaat furnaces, 

Super-Heated Steam, Oil 8t1I\a�c_ AddreSs JlJ<NRY W. BULKLEY, 
18 Uberty 8t., New York, 

R. 1. Vervalen's Bricl Machines, 
!\lade .t Haventraw, Boekland Co., N_ Y. Maklngnlne tenthl of all the brick oaedln the State. BeIIdforc\rCnlar. PORT ' BLE B ' THS THE " Scientific American " is printed. with A A .  CRA8. Enu JOHNSON .. 00."8 IBK. Tentb and Addre88 PORTABLE BATH CO., 156 80lltb 8t., N. Y. Lomhard Ita .. Philadelphia .DUII Gold It •. New York. 
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