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A NEW SOURCE OF POWER.—ABSORBENT STRATA.
M. G. Hanrian, of Meaux, France, has discovered a source
of power in wells and absorbent rock strata, which is cer-

- tainly both curlous and original, and possibly capable of &

wide utilization. He proposes to drive machinery or raise
water through the absorption of water by the lower strata of
the soll, the avidity with which the absorbent rock absorbs
the water creating, in the descent of the latter, the power,
which is transmitted by mechanism to the surface. This

- will be better understood by reference to Fig. 1 of the an.

nexed engravings, which we select from the Bulletin du
Société d&' t pour L'Industrie Nationale. A
well,D, is first dug until the water. bearing stratum is pierced.
This well is suitably curbed, and then another and smaller
excavation, E,is carried downward in the impermeable rock,
B, until the absorbent stratum, C, is nearly reached. The
bottom of this bore is covered with concrete, F; and & small
tube, surmounted by a hood to prevent its being choked by
impurities, is continued still further down and into the ab-
sorbent rock, C. Inside Eis a sheet iron tube, H entering a
wide receptacle atits upper end (stthe bottom of which
sediment is deposited) and extending down into the water in
the Jower well. Iis a valve governed by the hand wheel
from above, which serves toadmit water from the main well,
D, into the tube, H. Said tube has within it one part of an
endless bucket chain, J, which passes over and acts as a bolt
on the pulley,N. Another tube, K, is placed in the well, D,

and this also contains & bucket chaln, M, which passes over |

the pulley, O. The valve, I, being opened,the water in D, of
which there is & continual supply from the springs in the
aquiferous stratum, descends the tube H, and enters the well,
E; thence it escapes by the tube, S, through which it is
forcibly drawn by the absorbent action of the rock at C. In
its descent through I, the water,scting on the buckets of the

chain, J,thus rotates the pulley, N. This pulley being on the |

sameo shaft as pulley, D, the latter also is rotated, and tha
bucket chain In pipe, K, therefore Jifts the water from D,
into the receptacle, M, whence it is led away for distribution
by the conduit,P. The absorption which takes place through
the layer,C,is sald to be 8o complete that, when the valve,l, is
closed, the bottom of the well, E (pipe, S, having perforated
sides), becomes perfectly dry.

In Figs. 2, 3, 4, 5, and 6 are shown various formsof chain
buckets, Fig. 5 is best adapted for thick liquids, Fig. 6 for
tubes of large diameter, where the weight to be lifted is
heavy. Fig. 7represents adifferent arrangement of mechan-
ism designed for the application of the power to machinery.
A is the water-bearing stratum, B the impermeable strata be
neath, and C the absorbent rock. The well, D, is dug as be.
fore, and inside is placed a kind of coffer dam, in the center
of the area enclosed by which is sunk a small well, E. The
valve,l, admits water from D, into the pipe,H,and the water
as before carries down the bucket chain; the ascending part
of the chain is guided through another tube,passing over the
tightener,O; and finally the power is transmitted to the pulley,
N, to the shaft of which the driving pulley of the machine is
attached. Fig. 8 is a section of the well, E.

In Fig. 9 an entirely different arrangement of machinery is
shown, the device known as Hero's fountain being utilized
instead of the bucket chains. This is perhaps best applica-
ble when the absorbent rock lies above the water-bearing
stratum, as in the case of an artesian well. From the latter
rises the tube, a, the water rising in which has access tothe
reservoir, b. A portion of the water descends into the lower
receptacle,c, by the tube shown,compresses the air in said re-
ceptacle, and thus through the small pipe,e, causes a similar
compression in the reservoir, ¢. But intothe latter a portion
of the water in b has likewise entered, through the conduits,

g and d, and ball valves prevent its return. Consequently
the water,in ¢, is compelled to ascend the tube,f, and thus is

raised the required hight,to & receiving reservoir sbove. As
soon as the water which enters ¢ is no longer equilibriated
by the weight, A, on the lever,g, which holds shut the mova-
ble bottom, said bottom falls open, and the weight, A, rolls to
the left along the lever, holding the bottom in this position
until all the water has escaped. Then the weight counter-
balances, the bottom cleses,and the operation sbove described
is repeated. The water is at once absorbed by the surround-
ing rock ; and this water,sinking in said rock,tends to displsce
the water in the layers beneath, and thus forces the same up
the tube, a, keeping that conduit constantly filled.

It is stated that at Bailly-Romainvilliers, near Couilly, in
France, the arrangement first described,and shown in Fig. 1,
is in operation,and lifts from 600 to 1,000 quarts of water per
hour a distance of 22°4 feet, absorbing for this work from
2,500 to 4,000 quarts at s depth of 1858 feet. The apparatus
shown in Fig. 1 has raised 1,000 quarts per hour 12.8 feet,
the sounding tube passing to adepth of 233 feet. These were
little more than experimental trisls,and therefore can hardly
be taken as estimating the possible capabilities of the plan.

The adventage of course lies in = constant power, availa-
ble wherever & water stratum and an sbsorbept stratum can
be found. The principal obstacle liesin the choking of the
pores of the absorbent rock by impurities,but this the inven-
tor proposes to check by filtering the water, and by occa-

sionally administering doses of hydrochloric or sulphuric.

acid, which will destroy organisms, etc., and expose a clear
rock surface.

THE following shows the degree of heat at which gold of
varying degrees of fineness melts: 23 cargt gold, 2,012" Fah.:
22 carat, 2,000°: 20 carat, 2,002°: 18 carat, 1,005%: 15 carat,
1,002°: 13 carat, 1,090°: 12 carat, 1,987”: 10 carat, 1,882°:
9 carat, 1,979°: 8 carat, 1,973": 7 carat, 1,960°: composition,
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Tur publishers of Forest and Stream have opened, st their
office, 17T Chatbam street, in this city, & " Kennel Stad
Book," or register for recording the pedigres of thorough.-
bred dogs. This work will undoubtedly in time occupy the
sams important position among the owners and breeders of

poln'usn, setters, and spaniels that the * Herd Book " now
doesamong the admirers of fine cattle

THE COMING EMPEROR,
When the sovereign of a great country visits a sovereign
people, not imperially, to conquer or conciliate, but as a
private gentleman, to study their works and ways for the
benefit of his own subjects, it is obvious that & new order of
royal entertainments is called for. The greeting which
barbaric empire like Indin nocords to its future ruler may
fitly be characterized by barbaric shows, parades, illumina-
tions, and festive entertainments: but from a free people, to
an enlightened sovereign like the Emperor of Brazil, such
things would be out of pince, and utterly distasteful.

He comes for information, not to be bored with windy
speechies or pretentious dinners. Our local cooks and office-
holders have few charms for him, compared with the achieve.
ments of our explorers and pioneers, our engineers and in.
ventors, our sclentific and industrial leaders, Weo shall,
therofore, entertain him most royally by furthering to the
utmost the real objectsof his visit, showlng him, in the
most unobtrusive and sensible way, our physieal and in-
dustrinl resources, our works of internnl Improvement, the
wmeans by which a great wilderness has been conquered for
man, The great rogion which he is doing 8o much to im.
prove is still very largely similar in condition to what the
Girent West was n few years ago—a land of fertile plains
untilled, broad rivers barren of comwmerce, mountains of
preclous metals undisturbed. He has railways to build,
internal navigation to develop, immigration to foster, and a
wild country to subdue and make tributary to the needs of
men. His exprossed desire is to study on the spot the means
and methods by which this country has been so rapidly and
enormously developed, withal so largely brought under the
dominion of science and civilization. And we may be sure
that be will not thank us for any attentions which may draw
him away from the grand purpose of his visit.

We may be equally sure that he will be royally grateful for
any proper assistance that may be given to the prosecution of
his studies. There is talk of his entering the country by way
of the Mississippi. That course would be singularly hsppy,
since it would lead him straight to an engineering enterprise

= in which he cannot but take the highest interest: and at the

same time his visit would give Zelat to the completion of a
work which may do very much to increass the social and
commercial relations of the two countries. It is morally
certain that, by May, the Mississippi will be open to naviga-
tion by vessels of the highest class, and nothing could be
more appropriate than for the ruler of the Amazons to be the
first to demonstrate the freedom of the Mississippi to the
commerce of the world. It requires no prophet to foresee that
the largest river of the world and the longest are plainly
destined to furnish each the principal market for the produe,
tiops of the other. The one extends, from north to south
almost across the temperate zone, draining the heart of the
most productive valley—and likely to be the most populons—
in the temperate regions of the globe, The other drains a
vast basin, almust wholly within the tropics, and extending
across a tropieal belt covering thirty degrees of longitude,
Between the two there can be no rivalry, for their products
are wholly diverse, yet each produces what the other lacks,
Before the next Centennial celebration of our country, the
trade between these two regions will be vast beyond the
wildest dreams of to-day.

A passage from New Orleans to St. Louis, on one of the
floating palaces of the Missigsippl river, will show the
Emperor, as no other journey can, the future aspect of his
own great river when it shall have become the highway of &
boundless commerce. How many of the cities of the West
he proposes to visit, we cannot say : enough, no doubt, to
enable him to study the working of our railway system, and
other great works of interoal improvement. Compared with

o | these, the Exhibition, great as it promises to be, will be but

& gecondary attraction.

The termination of his vigit may be as happy as the begin.
ning, for he will take his departure from this city just about
the time when the Hell Gate improvement will be ready for
the finishing stroke, and wo venture to say that no ceremony
of state could give him half the pleasure, as to witness the
final victory of Sclence over Nature, in opening up a new and
better channel for the commerce of our metropolis. It is to
be hoped that obtrusive placemen will respect his wish to
travel as & private observer, and leave bim free to enjoy a
mont unconventional ‘‘royal ¥ welcome by the sclentific and
industrial magnates of the land.

THE FATHER OF WATERS,

We publish, In this week's SOrEXTIFIC AMERICAN Sur.
PLEMENT, a remarkable document written for our paper
by James B. Eads, C, E,, of St. Louls, belog & review of the
Report of the United States Leves Commission, made
In 1875, This board was sppointed, by suthority of Con.
gress, to report & permanent plan for the reclamation of the
alluvial lands of the Mississippl river, The subject is one
of extraordinary importanoce, as will be readily understood If
it Is considered that the area of the lands that might be
saved to sgriculture, by a proper system of reclamation, is
estimated at about 70,000 square miles,of unsurpassed natu-
ral fertility, and capable, if peopled ax thickly as Belgium,
of supporting a population of over 300,000,000,

In this aspect of the subject, the work of reclawuation may
be justly regarded as perhaps the most aseful and lmportant
engineering enterprise now before the civilized world. Its
successful sccomplishment would vastly add to the pros-
perity of our own country, and benefit all nations, by enlarg-
ing the special domain of food supply, besides opening the
Father of Waters to the free commerce of the world, float-
ing the largest vessels for an inland distance of fifteen hun.
dred miles,

Scientific Dmericun.

|[MARCH 11, 1870.

By reference to the review, it will bo seen that Enginear
Kads and the Levee Commission have srrived at diametr!.
cally opposite conclusions, not only ax to the bast method of
executing the work, but as to the results that might be ex.
pected from the adoption of their respective plans, The
subject is a grand one, but the principles Involved are siu.
ple, and their relative correctness would seem to be oapaole
of determination without serious difficulty, The most curiony
thing is that practical engineers should disagres about the
matter,

The Levee Commission aver that the volume of the Mis.
slssippi is too great; hence the overflow, to prevent which
they recommend a reduction of the river volume by means
of side channels. These are oxpected to conduct large por.
tions of the water to the Gulf, and thereby reduce, as they
allege, the flood discharge to the limits of the levees. They
further advise the raising of the hight of the artificial banks
or levees, the cost of which thoy estimate st forty.six mil
lions of dollars ($46,000,000), This expense, although Inrge
when exhibited in figures, is a8 nothiog compared with the
gain to be derived from n successful reclamation.

The chiof questions to be settled are: Is this plan practi-
cable? Will a reduction of the river's volume diminish the
flood discharge? What has been the experience on the Mis.
sissippi and on other rivers having analogons bottoms? Iy
it not & fact that, below the points where side channels have
been formed and water drawn off, the river bottom has be.
come filled up, and the flood level raised? Is it not true, in
respect to other rivers, that their flood levels have been
lowered by increasing rather than by diminishing the river
volume, by stopping up old side channels rather than open-
ing new ? Is it not plain that, in analluvial bottom like the
Mississippi, the quickest and best way to lower the flood level
is to deepen the bed of the river ¥
Will not the river deepen its own bed if its volume is in.
creased ?

The weight of evidence, derived from past experience on
the subject, clearly gives an sffirmative apswer to the latter
question, and this, substantially, is the position teken by
Engineer Eads. He declares that the recommendations of
the Levee Commission are founded in error. He avers that
the proper way to lower the flood line of the Mississippi
is to do the very opposite of that recommended by the Com-
mission. He advises that the side channels be closed, so as
to increase the volume of the water; and that, excepting
repairs, the levees be not raised, because the increased flow
will deepen the river bed, rendering the artificial building-
up of the levees unnecessary. He adduces an srmay of
practical evidence, in support of his position, that seems
unanswerable.

We shall recur to the subject hereafter,

SOME ANNALS OF A SUCCESSFUL INVENTION.
If we may judge from Punch’s frequent cartoons, and
from the attention paid to the subject in the English jour-
nals, all England is undergoing a skating mania, which out-
rivals the velocipede furore of six years ago. It is not
gliding over the ice on glistening steel blades which has
captured the British fancy, for frozen lakes and rivers in
Euogland are of rare occurrence, and it is now several years
since any regular skating club has had its winter carnival.
Asphalt floors have replaced the ice; and over their smooth
surface John Bull cuts “spread eagles” and *“ figure eights,”
and otherwise disports himself on that ingenious Yankee
invention, the roller skate. There is an interesting history
vonnected with that device and its inventor, which may here
be reviewed, It is a record of how an enterprising man has
mansged, and is managing, an invention so as to make it
yleld a fortune, how he has fought and triumphed in pro-
tocting bis right; and, at the same time, it conveys sugges-
tive thoughts as to the value of popular devices, not merely
at home but abroad, emphasizing in brief our oft-repeated
assertion that the inventor’'s field is not restricted to any one
country, but is as wide as the world itself.
1t was about eighteen years ago when a then-termed “‘par-
lor " skate furore broke out in this vicinity. Halls in vari-
ous parts of the city were fitted up with smooth floors, and
one partof the public flocked thither and hired the skates at
#0 much per hour, while another portion paid for the privi-
lege of viewingthe others learn how to manage the new in-
vention. Educstion inthat direction, though vastly amusing
to lookers-on, was just the reverse to the learners; for how-
over good skaters on ice the Iatter might be, they soon found
out that mansging roller skates was a very different affair,
that gliding straight ahead was easy enough, but to attempt
to guide oneself by turning the foot was to invite sudden
and painful precipitation to the floor. Perhaps for this
reason public interest in the first forms of parlor skate soon
waned. Meanwhile, however, Mr. J. L. Plimpton, of this
Jty, perceiving the difficulty, set to work to remedy it by
devising  akate which would keep the floor without refer.
ence to the angle of the body or the sharpness of the curve
turned. With remarkable perseverance he labored on for
several years, expending some $25,000 in froitiess efforts.
Fioally, however, he produced a device which a learned
Eunglish judge has recently pronounced ““ almost as
as the wonderful adaptation of bonesto be found in a horse'’s
pastern and fetlock.” In the center of the sole of the skate,
he fixed a spherical spring of india rubber, ylelding to the
slightest inclination of the foot, & mere change of motion by
well known mechanical means eausing the axles of the roller
wheels to converge. This invention was patented in this
country, through the Scientific' American Patent Agency, in
January, 1863, and subsequently in Eogland, in 1866,

His devies perfected, Mr.' Plimpton began its introduetion
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in certainly an ingenious and novel way. He first fitted up
a hall adapted to his purposes in this city, and for u long
time practised himself, and taught invited friends to use
his skates, Afterwards he took with him a few of his best
drilled pupils to other citles. In lien of hiringa room and
trusting by general advertising to draw a promiscuous
throng, he would, after preparing his establishment In any
town, lssue neatly printed cards of invitation to the most 1n-
fluentinl people in the place. These would usually accept
from curlogity, and, finding a genial, pleasant gentleman
rondy to tell them something new without apparently alm-
{ng at their pockets, would bocome Interested, try the skates,
and in a very short time *‘set a fashion™ which would
specdily b followed by the remaining townsfolk. ‘No long
porlod would elapse before the skating rink would be doing
W thriving business, and enterprising investors would speed-
ily seok ® share in so profitable & concern. Then Mr.
Plimpton would dispose of the lease of his hall and fixtures,
with the right to use the invention within certain counties
nud States, His next step would be to locate in another
town, aud repeat the operation of introducing the invention ;
and thus he continued until he had sold rights for ten States
to one firm, besides territory in all parts of the Union. Since
1867 he has realized $50,000 for State rights alone, and this
sum 18 nothing beside the profits of the lucky purchasers,
who generally followed the inventor's novel plan of intro-
duction, as nlready described.  One man bought the ﬂghl in
the State of Californi for $4,000, and resold it for $36,000;
and the purchaser of the right for San Francisco,{tAs stated,
made $45,000 in one yesr at the ‘rink in that ‘ehf "It would
take far too much space to recapltulate all the instances of this
kind, therefore we may turn to the lnveﬁtor s efforts toward
the introduction of his skate in Enghnd. Mr. Plimpton had
already an agent in Great Britain, whose success had been
very great; so the inventor concluded to join him. The pre-
sence and tact of Mr, Plimpton resulted in measures which
kindled the present furore abroad. Rinks have been estl’b-
lished all over England and France. In a single rink in
London $£500,000 s sald to be Invested, and in Btighton
$£40,000 has been refused for the establishment by its owner,
Paris has & magnificent rink in full operation. The skates
are manufactured in Brooklyn, where a new and large fac-
tory is shortly to be erected for this special purpose. We|ta
are informed that $60,000 worth of the skates have been
made during the past six months, and that the average
weekly shipment to Liverpool is now 2,000 pairs.

It could hardly be supposed thst so successful an inven-
tion would lack infringers, and the latest attempt in England
has resulted in & patent suit, considered so important in a
legal aspect by the press of that country that whole columns
of the London journals are given to verbatim reports of its
proceedings. One Malcolmson, it appears, substituted a steel
spring for the movable rubber spring in the Plimpton skate,
and started rinks on his own account. He, out of a dnun
infringers, was selected as the typical offender. Celebrated |
counsel were engaged on both sides, and Sir George Jeuel
Master of the Rolls, himself a scientist and & mthomddnn
of great ability, presided at the trisl. The questions to be
settled were: First, was or was not the Malcolmson skate a
colorable imitation of Plimpton’s device? And if it was,
was Plimpton’s skate ““ new within the realm,” 50 as to come
under the protection afforded by the patent Jaws to all novel
inventions? His Lordship disposed of the first point by de-
ciding that Malcolmson’s device was ““ a simple mechanical
alteration, which is, if anything, & little worse than the
plaintiff’s, as it sannot be adjusted,” and rendered a decision
at once in favor of Plimpton on that issue.

On the second question came the tug of war, and (as is
ususal in most patent litigations in this country) the Screx-
TIFIC AMERICAN came into prominence, forming part of the
defendant’s evidence. When Mr. Plimpton obtained his
first patent in 1863, we, in accordance with our usual custom,
printed & brief abstract of the claim, and prefaced it by an
editorial note describing the gist of the invention. A copy
of the SCIENTIFIC AMERICAN was sent to the British Patent
Office, where it was open to public inspection. At the same
time the proprietors of Jewetl's Illustrations, in which wss a
drawing of Plimpton’s skate, togethér with other patent
drawings used in our Commissioner of Patents’ annual re
port, found its way to the same place. But this book, it ap-
pears, was lost; at all events, it was not discovered until
during the progress of the trial. But the book containing
the patent drawing and the paragraph from the SCIENTIFIC
AMERICAN, which was published in connection with the
claims, comprised the evidence of thé defendant in his ef-
forts to prove that the invention of the plaintiff had been
introduced by publication into England before the patent of
Plimpton was applied for. The courts declared against the
defendant’s evidence as insufficient, decided in the plaintiff’s
favor on all the issues, and granted an injunction restrain-
ing the defendant from using the plaintiff’s invention, or any
part thereof, and from selling or letting for hire any roller
or ruoner skates not made by the plaintiff or his licensees, or
differing only colorably therefrom by the substitution of
mere mechanical equivalents, ordering him at the same time
to deliver up or destroy those in his possession, and to pay
the costsof the suit. To afford the defendant an opportun-
ity of presenting snappeal, the judgment would, however,
be suspended for six weeks; and in the meantime, though
restrained from making or selling skates in infringement of
the plaintift’s patent, the defendsnt would be at liberty to
continue his rink at Brighton, keeping sn account of the
proceeds.

Apart from the importance of this trial to the parties in
direct interest, it hasa bearing of significance in relation to
the rights of American inventors in England. At the pres-
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ent time, printed coples of all American patents, which in-
clude both the drawings and full descriptions of the inven-
tions, are forwarded, directly after each week's issue, w the
British Patent Office. From the proceedings in this trisl,
and the ruling of his Lordship, there can be but little doubt
but that the introduction of these coples into Eongland con-
stitutes a publication, and therefore, in the eys of the Inw,
an introduction of tho invention, which would preventa pa-
tent subsequently taken there from being sustained in the
British courts,

But, on the other hand, this very apparent disadvantsge
18 met and counteracted by that admirable provision of our
patent law which accords to every inventor six months de-
Iny botween the allowance of his patent and the payment of
the second government fee. Not until that payment is made
does the patent issued ; and hence, during the above interval,
the inventor, at once knowing that his right is secure and at
his disposal at any time during the half year on his paying
$20, and besides that it is kept secret from all the world, has
abundant opportunity to proceed with his applications for
foreign protection. Should he neglect to avail himself of
that opportunity, then the unfortunste result noted in the
preceding paragraph might well occur, but he can then blame
only himself. There is not so great and beneficlal a safe-
guard in the patent law of any other country; it is a stand-
ing mopument to the wisdom and good sense of those who
framed it.

There {8 one more suggestive point to be noted by way of
conclusion to this already over-long article, and that is that
this successtul invention is one out of fifty of similar na-
ture. Moreover it i8 an unimportant device, one which offers
no such llrge benefit to humanity as does & sewing machine
orm aloc"ﬂe telegnph it is little else than a playtbing,

k at the money that is being made out of it! If a
littla t g 1ke this, properly managed, yields a fortune what
s"hbﬂd ba the proportionate returns from & great or highly
mﬁn invention—one not out of fifty, but standing alone
Pin ts value, novelty, and ntﬂlty?

CYLINDER OORDBNSATION.
& have recently received from the author, Mr. George
n"Dixwell a pamphlet bearing the above title, and con-
! g ‘much that is of interest to engineers. Mr. Dixwell,
!f msy “judge from his treatment of the subject, is not an
englheet but he states that he has been aided by the advice
otn& ‘eminent expert; and all his experiments seem to have
been cﬁ:etﬁny conducted, We could wish that he had fol-
13&3‘1 the example of Mr. Isherwood, which he commends
ly, and given full details of the apparatus employed
and tho results obtained, in his many experiments. But it
doubtlees be more interesting to our readers, if, instead
of critici sing, we proceed at once to give a summary of Mr
Di&w ’s views.
oct _persons who have devoted any attention to the ques-
of the expansion of steam are aware of the very great
J nomy that might be realized by high grades of expansion in
rteot eng'lneo. and know algo that this economy is far from
beln' 7 nttained in practice. Mr. Dixwell devotes a copsider-
sble%orl.lon of his pamphlet to discussionsof the reasons for
this difference, which is chiefly illustrated by the results ob-
tained from experiments with the United States steamer
Michigan: results which have been, as he states, confirmed
by fifty other examples. The reasons for the enormous con-
densation shown by these experiments are detailed under
the following heads:

External radiations, which he considers very slight in gen-
eral, and which may be almost entirely prevented by cover-
ing the cylinder properly.

Conversion of heat into work. Under this head, Mr, Dix-
well has given some remarks which are well worthy of at.
tention. He discusses the point as to whether the whole
work 1s to be considered in estimating the condensation from
this cause, or only the work performed during expansion,
and decides, as a corollary to some experiments which he
details, that the Iatter measurement is the correct one. We
think he could have drawn a more logical proof from Rég-
nault’s experiments on the properties of saturated steam, or
from the fundamental principles of thermo-dynamics; but
he is entitled to great credit for giviog prominence to a truth
that is too often disregarded by experienced engineers,

Internal radiation, or alternate cooling and heating of the
cylinder, and re-evaporation of the stesm condensed for work,
is another of the causes of condensation, and Mr. Dixwell
shows that the maximum amount due to this can readily be
calculated, Mr, Dixwell, in common with & great many
others who have examined the subject, is disposed to look
with little favor upon Mr. Isherwood’s theory of condensa-
tion from ** expansion per #,"” and gives some pertinent rea-
sons for accepting an opposite conclusion, Having disposed
of these generally recelved causes of cylinder condensation,
which he finds far from sufficlent to account for the whole
loss, the suthor gives his theory of the manner in which the
principal loss ocours, and which he ealls ‘ cumulative action."”
Suppose, for the sake of illustration, that the cylinder is so
much cooled, from the causes enumerated above, that 4
ozs, of the entering steam are condensed, up to the point
of cut-off, and that, during the remainder of the stroke and
during exhaust, 3 ozs, are re-evaporated: the cylinder will
thus be cooled to such an extent that during the next stroke
7 ozs, will be condensed, and some of it re evaporated,
At each successive stroke, the amount of condensation will
be increased, until the amount of heat received by the metal.
lic surfaces from the entering steam, up to point of cut.off,
is just equal to the amount of heat lost from condensation
due to causes previously enumerated, Increased by the

amount of heat required for re.evaporation. Hence this ac.

E—

tion, whlch mulllplllm t)m t"u"t or primuy condengation,
may properly be called *“ comulative,”

In his interesting review of the causes of cylinder con-
densation, we think that Mr, Dixwell is somewhat In error
when he assumes that the results obtained from the Michl.
gan experiments are generally applicable; and we think that
he overlooks some fmportant elements, notably the effecty
of the relstion between dismeter, leogth of stroke, and
piston speed, Asn far as he has gone, however, his views sre
very reasonable, Having discovered all the causes of cylin.
der condensstion, ag he lmagines, Mr, Dixwell next discusses
the means of proventing it, showing the effect of stosm jack-
ots, compounding, snd the use of superheated steam. He
has devised & pyrometer which can be placed In a cylinder,
and will give the temperature at various parts of the stroke,
by menos of suitable connection with s dizl on the outside,
W regret that the author did not devote more space to s
deseription of this instrument, but he merely states that it
is a thin strip of copper, rolled up into the form of a bollow
cylinder, and plerced with mapy holes, By the aid of this
instrument, he discovered that, when usiog highly super-
heated steam, It parted with all or the greater portion of its
extra heat as soon us ndmitted into the cylinder, and that the
tempersture In the cylinder remained nesrly constant
throughout the stroke. This Iss genuive discovery, so far
as we know; nnd were this the only fact stated in the pam-
phlet, it would be enough to make it an important addition
to engineering literature, The general supposition is, ns
our readers well know, that superheated steam does not jm-
mediately have its temperature reduced, when sdmitted to
the cylinder, and that there is In consequence some dapger
of overheating the working parts of the engines. Mr, Dix.
well explains the sudden cooling by reference to experi-
ments, in which it was shown that a highly polished metal.
lic surface, when covered with a thin film of & powerfully
radiating gas, like steam, is itself converted into a very en-
ergetic radiator; and he makes a calculation to determine the
thickness of metal that was alternately heated and cooled in
one of his experiments, On this theory, it is evident that
the proper degree of superheating is dependent upon the
conditions under which an engine is running; and this Mr,
Dixwell finds to be the case in practice. He is thus led to
recommend two plans, for the purpose of preventing conden-
sation and increasing the efficiency of an engine: one, super.
heating the steam justenough to enable the internal surfaces
to repel the spray formed by condensed steam, or, secondly,
superheating the steam to a degree that is found safe for any
given cut-off. He takes the limit of safe temperature in the
cylinder at about 400" Fah. The experiments do not appear
to have been carried far enongh to determine the proper de-
gree of superheat for each point of cut-off; ard the sushor
suggests that it can be conveniently ascertained, in any given
case, by the use of bis pyrometer.

It bas been impossible, in this brief notice, to do more
than call attention to the most prominent points discussed in
this interesting pamphlet, which treats in a rational msoner
of one of the most important matters copnected with the
design and mansgement of steam machinery.

PATENT RIGHTS V8. STATE RIGHTS.

We have herctofore had occasion to call sttention to the
unconstitutionality of the various attempts, by State legisia-
tion, to interfere with the rights of inventors and patentees
in the disposition of their patents. In some States, laws
have been passed which practically suthorize the citizens
of such States to cheat the inventor out of his fees if hesells
on credit. Such laws provide that a note given in purchase
of apatent must state on its face that it is given for the
patent, the number,date,and other particulars whereof must
be designated on the note, otherwise such note shall be void
and the holder debarred from receiving payment. All such
laws are, under the constitution of the United States, void.
A note given for & patent right will be binding if drawn in
the usual manner, all State laws to the contrary notwith-
standing.

So in the case of that class of State laws that require the
takiog out of licenses in order to sell patents,or that require,
under penalties, the filing of copies of patents with county
or State officials as a condition precedent to selling patent
rights within the boundary of any State—all such Jaws are
unconstitutional and void. We have heretofore published
the decisions of the United States courts declaring their
nullity.

Another decision against the applicability of State laws to
patent rights has lately been made by the United States Cir-
cuit Court, in Massachusetts, We publish the decision in
this issue. This was a recent action to recover damsges for
an infringement which took placess far back as 1863, up to
1867. 'The defence was that under the the Stste laws of
Massachusetts—statute of limitations—the plaintiff could
not recover, he not having brought the sction within six
years from the time of the alleged injury. This defence was
pot allowed. The court ruled as follows:

* Should the Jegislature of a State psss an act in express
terms limitiog the time for bringiog an action in the federal
courts for infringement of patent righte, there can be vo
ronsonnble doubt that such & statute would be unconstitu.
tional and void, The policy of the Government to provide a
uniform system of rights and remedies throughout the
United States ux-on the whole subject matter of patents for
new nnd useful ipventions and discoveries, by placing it un-
der the control of Congress and the federal courts, wounld be

frustrated if such State legislation counld directly or indi.
rectly limit, restrict, or take awny the remedy.”

Fine gold will melt at 9.010' Fah. ; pure copper at 1,904%;
fine silver at 1,873" and pure speltor at 7787
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THE 8T, CHARLES RAIJLROAD ERIDOE, MO,
We herewith publith an engraving of the St Charles
bridge, over the Missourl river, built by a company formed
for the and leasod to the North Missouri Railroad
Company at & rental of §100,000 a yesr. The bridge cost
$1,800,000, or nearly double the original estimate, the diffi-
culsles In constructing the foundations belng greater than
were anticipated.
1t is the longest iron bridge in the United Btates, consist.
ing of three through spans on the Fink plan, four Fink sus.
pension spans, and the iron viaduet approach.
es, making a total length of iron bridge of
6,085 feet. The seven river spans vary in Br0tg &
Jength from 805 feet to 821 feet. There were A1 1S

senting new and extrasordinary difficulties in
construction—varying from 54 to 76 feet In
depth, the oalssons for which had to be ear-
ried down throagh alternate strata of quick-
sand, large boulders, and tangled musses of el
drift logs. Add to these subaqueous diffi- {
culties the facts that at the bridge site the
Missouri river rises and falls 40 feet; that
its fiood speed is nine and one half miles per
hour: and drift islands drawing 20 feet of
water, and which are more than 300 feet in .

diameter, are not unfrequently carried past Xl
In the heavier freshets, and an adequate idea LAl
msy be formed of the characterof the work.
Daring the progress of the work, owing
to an unusual freshet, the genersl direction
of the current was suddenly changed. Four
thousand feet above the site of the bridge a
diversion of the current carried awsy 1,400
feet of the south bank, and, curving outward
and returning in the form of an S, brought
jts abrading force directly upon the south
abutment. In thisemergency, when theen-
tire demolition of the abutment was threat-
ened, the engineer consiructed a groyne,
which so diverted the current as to reclaim
8 large tract from the river bed and confine | Il
the channel. The sgouth abutment is now ! ‘ ‘.”\‘
surrounded by dry land. This groyne pro- | If
jects 700 feet from the south shore, and ex- . 3
!

[

\
\

|
(]

tends sbove the shore some 400 feet. Out i
from the gonth shore a spile wall was dri.
ven, from which coarse rip-rap was thrown il
in, and an embankment made upon it, pro-
docing an eddy immediately below. In this
eddy, material could be deposited without
danger of wash, and so the work was car-
ried forward in an irregular line, guided by i
the slack water which preceded the bank in Mtk
its progress down stream. This was con- '
tinued untll a space 700 by 400 feet, more or
less, was inclosed by the wall meeting the b
shore below the bridge line. After being | |~
properly packed and protected from wash, Rl
this immense cofferdam, for such it now ||| '\'1"]‘!'
was, was pumped out, leaving the former i
uncertain bed of the river comparatively dry i
land, upon which the pier could be erected 1ANE 5 I
without interference from the principal ene. Rt
my, the river current. il ‘!;| {hilA
It was afterward built to such a hight and so ls

strengthened that its outer walls now form |0 ||
the south bank of the riverst that point, U 'ﬂl‘!’}"‘”
thus effectually and permanently forcing the t 4]
current to keep toward the north shore and ‘ e TR
to be confined within fixed limits. Although ‘ "
the cross section of the river is necessarily et
narrowed, it does not affect the velocity of " AR

\! I R
(LY ::l

l i

below the shifting bottom, although more

unyielding nature, made the passage of the Wk
foundstions through them very difficult, To ol
drive s pile through them required an aveo !

rage of 8,000 blows of a 3,000 1bs. hammer,

and, in some cases, over 5,000 blows were re-

quired o sink the pile to the bed rock. Sy-

camore piles alone were found capable of B R TN

Lammer. The pile basis was used only when 11kl
the plle was entirely protected from scour. )

lis or double form, the latter modified by the bl L
omission of the usual counter ties, The '
counter strains are taken by compression e
ties, extending & few panels on each side of \
the center, and conslsting of two parallel \
plates stiffened by short diagonal braces of 3
wroaght iron riveted 1o the side plates and e
2t the centers, The wrought iron strut
columns are secured to the chord by wrought iron suspension
jolnts, 8o that they are equally available for tensile strains at
polnts where such siralng occur, thus dispensing with the
canter tie rod usually found in this form of truss. The sub
stitution of the pecaliar tles at the center, for counter ties
constitutes the essential difference between this truss and llni
one used st Kansas City,

The detalls show many lmportant features of novelly, A
leasding Idesof the engineer Liss been to construct the bridge

eight river foundations—most of them pre- , i Wy

(R U R

11
il

Ii. le ity

the current, W il e )
The bed of boulders found immedistely s B '

permanent in position, by their bulky and frat AR

standing the continued batter of the pile A T

The superstructure isof the Fink and trel- *1IN Kt
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l; compoeed of a single cast iron tube. The structure I8
{astened throughout by pin joints, The cross ties are placed
directly upon rolled iron girders placed between the chords

proper, thus throwing all the bending strains upon parts not |

subject to either tension or compression, dispensing with the
ordinary stringers, and avoiding the bulky depth of flooring
beams usually seen. The Fink deck spans are proportioned
to oarry 2,250 lbs, per foot, the chord is 2 feet in diamoter,
and the main post is 21 inches. The truss itself is a double
trinngular girder, with inclined end posts and no connection
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between the systoms The counter brace action Is secured
by stiffening the middle ties and giving the braces a tensile
connection. The floor beams are composed of 12 inoh chan.
nel iron, sandwiched with and forming part of the lower
chord, the cross ties being Iaid directly on these, without the
interposition of a stringer. These girders are proportioned
In the same manner as in the Fink trusses, but to a working
losd of 2,400 1bs, per foot. The weight of ench Fink Span is
080,000 1bs,, of each trellis span 788,000 1bs

of as few pleces as possible. For Ingtance, the upper chord

[MARCH 11, 1876.

of these spans. As no false work could possibly stand at this
point In the river, temporary piers were constructed, resting
on plles and surrounded by cribs 18 foet wids and 50 feet
long, filled with stone. There were three of these plers In
oach span, and on these were placed, bodily, by means of
powerful twin derrick boats, Howe truss spans, 80 feet each,
On these spans was placed the false work proper, the top of
which was 121 feet from the water.

The bridge was designed and constructed by Mr. C.'Sha.
lor Smith. Captain James B. Eads, the engineer of the St
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Louls bridge and of the Mississippl delta improvement,
ono of the directors of the bridge company,

A vEny good impression of any article of motal having &
fiat oroamented surface may be taken by wetting some note
paper with the tongue and smoking it over a gas fiame. The
articlo is then pressed upon the smoked part, when, If the
oporation be carefully conducted, s clear lmpression will ap-
pear, This can be made permanent by drawing the paper

Probably the most dangerous work of all was the erection through milk and afterwards drylogit,
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THE TWIN CHANNEL STEAMER CASTALIA,
Unlike the Bessemer, which vessel is now admitted to bo
a fallure, the Castalis, as the twin-hulled steamer plying
across the English Channel is named, has tarned out a sue-
cess. Both ships were bullt with the Idea of reducing roll.
ing or pitching motlon, and consequent sen sickness nmong
the passengers, to & minimum. The Bessemer,'it will be re-
membered, was fitted with a swinging saloon which, it was
fmagined, would remaln at rest despite the oscillations of the
ship. The Castalia has no such appliance, but her inventor
has relied on her long and widely separated hulls never be.
ing submitted to the action of one and
the same wave. While this last might
not be possible on the Atlantic, where the
long ground swells will affect sven the
largest of vessels, it {s apparently quite
true of the Erglish Channel, where the
sea is short aud chopping. The Castalia
therefore has been found to be remarka-
bly exempt from the motions of
ordinary vessels, while she is as readily
controlled and directed as the Jatter.
The length of each hull is 234 feet,
beam of each 164 feet, depth of hoid 12 ¢
feet, and they areseparated a distance of
252 feet. The bridge which unites the
two vessels is of elliptical tubular sec-
tion, and is extremely strong, as It neces-
sarily must be in order to bear the oppo-
sing wrenching strains of the double hull.
On the bridge are located the cabins and
saloons, & hurricane deck above serving
as & promenade. The ship is flat-bot-
tomed, and draws but 57 feet of water,
so that she can easily enter any port in
the vicinity of her station without regard
to the condition of thetide. Her motive
power consists in two paddlewheels ar.
ranged in the space between the hulls,
each wheel haviog its own epgine. An
excellent representation of the vessel is given in the an-
nexed epgraving.

IMPROVED METHOD OF COVERING STEAM BOILERS, ETC,
* Inventions and appliances for economizing steam and fuel
are continually being patented and brought into general use,
and in times of depression like the present claim the atten.
tion of manufacturers and steam users in & more than ordi-
nary degree. By no means the least economizer of fuel and
steam is & good durable covering for boilers and steam pipes,
such as is illustrated in the annexed engravings. The in-
vention, shown in section in Figs. 1 and 2, consists, first, in
leaving an air space or dead air chamber between a wire cov-
ering and the surface covered ; second, in the keying of some
plastic material on the wire g
cloth; and third, in giving a
double check to radiation by the
confined air and the non-con-
ducting composition. There
are numerous other advaniages
which might be mentioned, but
the sbovensmed are the most
prominent., The uair space is
made by taking heavy wire
cloth, to which is fastened, eve-
ry four or five inches, a stud one
inch or more in length. The
wire cloth ig then fitted over the
gurface to be ccvered, the studs
keeping it the necessary dis-
tance off,. The plastic material
is pext applied In two or more
costs. The first cont partly pen-
etrates the meshes of the wire
cloth and keys itself, obtaining
a strong, dumable hold. The
second coat malkes anmooth,even
finish, which may be painted,
grained, or varnished, as may
be desired,

There are many objections to
applying s covering direct to the surface of the boiler, for it
has been found, especially in marine boilers, that, when so
covered, the inside as well as the outside of the boller rapld.
ly scales, The air space method, we are informed, is not
open to these ohjections, On the contrary it keops the iron
olean and bright, besides preventing the radiation of hont
and condensation of steam. Fig. 8 shows the application of
of the invention to steam pipes. We learn that it In
used extensively in the United States navy, the boilers of
several of the largest steamers being thus covered, The
Pacific Mall Steamship Companoy lhave also had the boil.
ers in the last new steamers—City of Bydney, Clty of San
Francisco, and Clity of New York-—protected with the air
space covering. It has besides, we are fnformed, been exten.
sively applied to Iarge manufacturing works in all parts of
the country.

This metbod of covering was patented In June, 1808, to
John Asheroft, but has not been prominently brought before
the public till within the past year, when the patent was
purchased by the Chalmers Spence Company, of New York,
who now apply it In connection with their non.combastible
plastic covering. Their works in New York city are located
at the foot of Oth street, East River, next to the Morgan Iron
Works ; and they may be applied to, at that address, for fur-
ther information,

Fig. 1;

[ ———————
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Tho Solar Eclipse of March 25, 1870,

1t is quite possible that this eclipse, which is given as an
nonular one in the Eplemerides, may be totul for an instant
on the North Pacific Ocenn In longitude 140° 10° west of
CGireenwich, sand Iatitude 85° 89 north, or near this position
it may prove one of those rare phenomena characterized in
our text books as total without continannce, The central line
traverses the southern and Iargest luland of the Sandwich
group, where the eclipse will be annular for a few seconds,
At a point in longitude 185° 86'W., latitude 19° 28° N., the
eclipse commences at Ob. 30m. A.M. local mean time, at 130"

s .
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THE TWIN CHANNEL STEAMER CASTALIA

from the sun’s north point towards the west (direct); and the
annulus is formed, according to the Nautical Almanac ele-
ments, at 10b. 49m. 10s, and continues 10seconds. This
point is a little south of Kaavaros, by the Admiralty chart,
and close to the spot where the monument to Captain Cook
was erected ; the central eclipse leaves this island, Hawaii,
near Manienie, also marked on the Admiralty chart of this
group. The eclipse will be central and annular also in Van-
couver Island and British Columbis. The central line ap
pears to enter Vancouver at Refuge Cove, Sydney Inlet,
leaving it at Orange Poipt, Duncan Bay, whencs its course is
to George Point, British Columbis. In Vancouver Island
the annolus may continae 7 or 8 seconds,being formed about

Oh. 27m. P.M. local mean time, At New Westminster, Brit-

Fig. 2.
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ASHCROFT'S BOILER COVERING.

ish Columbis, caleulation gives a large partial eclipse com-
mencing at 11h. 22m, A. M., and endiog at 2h, Sm, P.M,, lo
oal times, magnitude 0°95; here the first impression of the
moon upon the sun's disk is made at 127" from his porth
point towards the west. For further Information on the
track of the central line over these parts the large Admiral.

Fig, 8. ~ASHCROFI'S PIPE COVERING.
ty chart of Vancouver Island and vicinity should be consult.
ed; the above names of points traversed by the central
eclipse are taken from it

On the central line this eclipse must prove one of very
considerable and unusual interest.— Nature.

THE proper velocity for the periphery of a circular saw
is nine thousand feet per minute, or one hundred miles an
hour. A saw 12 inches in dismeter should make 3,000

- —_— ———
Conl Dust Fuel,

The grounds on which are erected the works of the Loi.
soau Pressed Fuel Company belong to the Philadelphia and
Reading Railrosd Company, and have been leased for five
yoars. All the conl dust made at the wharves at Port Rich-
mond, Pa,, during the same number of years, has been se-
cured by contract. When the works are started, If the sup-
ply st Port Richmond is not sufficlent, additional quantities,
a4 required, will bo shipped from the coal regions. The
buildings are erected at the southwest corner of Bath and

Linden strests. Their length on Bath street is 128 feet, and
on Linden street 276 foet. They are seven
in nuniber,

The clay is driedin & kind of eore oven,
and is ground by one of Bsugh's grinding
mills. In the same room is an iron tank,
six feet high and six feet in dismeter, in
which is prepared s composition of lime,
rye flour, and water, which, in s liqaid
state, is discharged into & wooden reser.
voir or tank placed under the coal dust
and clay pockets. In frontof these pock-
ets is placed a very ingenious machine by
means of which 95 per cent of coal and §
per cent of clay are contioually and me-
chanically taken out of their respective
pockets and delivered under s shain ele-
vator, and there sprinkled, through a per-
forated pips, with the liquid from the
wooden reservoir. All the materials
which are to make the lump of fuel are
here brought mechanically together and
are taken up by the chain elevator,
which carries them up and discharges the
whole into the mixing machine. This
machine has s capacity of six tuns, and
it delivers through two openings at the
bottom, regulated by hand wheels, the
materials on & leather belt, 3 feet wide,
which carries and discharges them into
the hopper of the press, between two rollers, on the face of
which are milled out semi oval cavities, connected by small
channels. These are the molding rollers, and the mate-
rials passing between them are compressed and molded in
the shape of eggs, and delivered in that shape on an endless
wire clot ) belt, which enters the drying ovem on top. In
this oven, which is a brick construction, 86 feet long, 14 feet
wide, and 26 feet high, there are five endless wire cloth
belts, geared together, and traveling in opposite directions.
This oven is heated, by a fire placed at each end, to from 250"
to 300° Fah. The coal enters, as said before, on the upper
belt coming from under the press, travels five times in suc-
cession the entire length of the oven, at the speed of 12 feet

revolutions per minute.

in one minute, falling from one belt to another, and finally
comes out perfectly dry on the
lower wire cloth belt, which en-
ters the waterproofing building.
In this building the lumps of
coal are discharged into a tank
containing a certain liquid com-
posed of candle gum dissolved
in crude benzine, In the same
tank, and guided on both sides
by a curved groove, travels a
wire cloth belt on which the
lumps are discharged from the
lower belt coming from the oven.
The lnmps are thus immersed
mechanically into the water-
proofing liquid, while the belt
describes a curve into the tank:
and the same lumpsare then
carried, waterproofed, into the
evaporating oven, where all the
vapors of the benzine are collec.
ted and carried through large
pipes into & condensing coil 200
feotin length. The condensed
benzine returns to the main
tank, and the coal, perfectly dry
and waterproof, is carried up
by a chaln elevator, and discharged on another wire cloth
belt, which runs the entire longth of the coal pockets (100
foot), and delivers the coal in any desired pocket,

From beginning to end the coal is In motion, from the
point where it is dumped as dust until it reaches the coal
pockets as fuel, It travels about 800 feet, in about one and
u half hours, Bulldings and muachinery are of the most sub.
utantial character, The production with the machinery orect.
ed will vary from 1295 to 150 tuns per day.—Saward's Coal
Trade Journal,

Amoriean Salmon in New Zealand,

Intelligence has been recelved of the safe arrival in Auck-
land, Now Zealand, of 40,000 salmon eges from Columbia
River, These eggs were sont from San Franclseo by steam.
er, consigned to the Napler Acelimatisation Soclety; but on
arrival at Auckland they were found to be so far advanced
that it was determined not to risk sendiog them all to Napler,
but to distribute them lmmediately in suitable localities in
the peighborhood. One half was thus treated, and the re-
maining 30,000 were sent on to their original destination,
Naplier. There Is every probability that an actual colony of
salmon has now been planted in New Zealand, for the fry
were in a healthy condition, and great oare was taken by Mr,
Firth to protect those placed in the rivers from all enemies,
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PHOSPHIDES OF SILVER, AND A METHOD OF ESTI-

NEUATING SILVER QUANTITATIVELY BY MEANS OF
PHOSPHORUS.

WILL y N
ALER, PEOFEASOR OF NATURAL AND PHYSICAL MOIENOES
-5 o o Y MANHATTAN COLLEGE.® ¢

In continuation of my communication commenced on page
148 of the Iast issue of the SCIENTIFIC AMERICAN: The ques-
tion pow occurred whether the phosphorus solution could be
advantageously employed for the estimation of silver; for, as
has been previously observed, the whole of the silver can
Dbe separated, in a short time, from many of its salts, Silver
is generally estimated ss chioride, and this is & process in
which the very greatest care is requisite to produce sccurate
results. At first it must be precipitated as a chloride and
be allowed to setile, then collected upon s filter and washed
very rapidly to prevent any silver from being reduced by the
organic matter of the filter, and, lastly, it must bo trans-
ferred to a cracible and ignited. This method involves more
or less difficulty and loss. After a series of experiments, the
following phosphorus method is suggested as superseding
the use of & filter, and in which the silver is at once weighed
in the metsllic state. Into a carefully weighed and dried
tube or capsule, the salt of silver (the nitrate) is put, and
dissolvad in & small quantity of water. Then at least one
fifth of its weight of phosphorus, dissolved in carbon di-
sulphide, is added, and the tube, with its contents, slowly
warmed. At first the silver is reduced with some phosphide
sdmixture, then the carbon disulphide evaporates, and lastly
the water is removed by careful evaporation, so as to prevent
any spurting. After the whole is nearly dry, which is
generally sccomplished in less than half an hour, the tube
may ba heated for a short time, by gradually applying the
flams to it, The excess of phosphorus undergoes combus-
tion, and the phosphide also, so that nothing remains in the
tube excepting metsllio silver and phosphoric oxide, which
is dissolved out with some distilled water, and the solution
is poured out, as the silver adheres together in a spongy or
scaly condition. After washing & few times, by decantation,
the tube containing the silver is well dried by semi-ignition,
aod weighed by subtracting the weight of the tube from the
tubs and silver, and thus the weight of the silver is known.

A few of very meny experiments are given to show how
sccurate and simple the method is: Tube, 7275 grammes
(112267 grains); silver nitrate, 0068 gramme (1049 grains);
phosphorus, 0°025 gramme (0:3858 grains); carbon disulphide
05 cubic centimeter (00305 cubic inch); water, 3000 cubic
centimeters (0°183 cubic inch.)

After analysis: Tube-+metallic silver, 7°318 grammes
(112-020 grains) — tube, 7275 grammes (112-267 grains)=
silver 0:0430; calculated in the nitrate, 00432, showing &
differenca of only 0-0002 of & grain,

Another example showed: BSilver calculated in nitrate,
02617 : silver found in nitrate, 0-2615 = 0:0002.

From this it will be seen that (by simply taking a capsule
or tube previously well dried and adding the salt of silver
or its solution, then the phosphorus dissolved in carbon
disulphide, and mixing the whole), by careful evapora-
tion and lastly semi ignition, and then washing out after
cooling the phosphoric acid and again drying, the silver
msy, &s such, be at once weighed and determined. Many
other salts of silver are at present under investigation, of
which, in the future, more will be heard.

For descriptions of the few compounds of silver and
phosphorus thus far known, which are of & very unsatis-
factory nature, on account of the difficulty of the investiga-
tions, the reader may see Watt's ** Dictionary of Chemistry,”
volume V., page 303. <

Euonglish Rallway Car Signals.

How to establish & suitable means of communication be-
tween the interior of the passenger cars and the engine
driver is still 2 harassing and unsettled problem In the
minds of our British cousins. The simple cord used In this
country, they think, will not do, because they fear that the
unruly subjects of the Queen, pent up in the little apart
ments of the cars, will pull the string when they ought not.
Hundreds of devices have been proposed. What John Bull
wants is something that is simple, and that will show to
& certainty in which of the thirty compartments of a train
the signal originated. Here is the last contrivance: Mr,
Stewart, patentee of & new flag signal for railway carriages,
recently exhibited his invention in the theatre of the Society
of Arte. The invention consists of an apparstus which is
inclosed in & swall wooden box and placed inside of the car
riage against one of the top corners of the compartment. On
& catch being released by means of & cord suspended from
the roof, & flag Is projected through the side of the carriage,
and at the same time & rope in connection with the apparatus
causes the rioging of & bell in the guard’s van and the
whistle of the engine to be sounded. The intention of the
invention is to provide Instantaneous communication simul.
taneously with the guard and driver of the train, and, at the
same time, means of informing both, by the exhibition of the
flag, of the exact carriage In which the apparatus hias been
set In motion. A rope, ranning from end to end of the train,
keeps the boxes in the various compartments in connection
with the guard’s van and the engine. The general opinion
of those who exemined My, Stewart's model was that, pro
vided the machinery shoald not be liable to get out of order
in the working, and that the expense should not deter mil
way mansgers from its adoption, It would be & great Improve
ment on the existing means of communication between pas
sengers apd gusrds in traveling tralos. The projection of
the flag from the side of the carrisge in which the bell had

* A part of this article formed the
York Acsdemy of Bclences
15, s

Pubject of & paper read before the N
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been rung was considered to be very valuable, as directing
the attention of the guard at once to the spot where his
asuistance had been called for, Mr. Stewart stated that the
probable cost of fitting railway carriages with his apparatus
would be about one per cent of the cost of the carrisges,
which would be 50 for a car costing $5,000.

Gorrespondence.

An Improved Wash Boittle,
7b the Editor of the Scientific American:

1 recently noticed at the Stevens Institute of Technology
& very handy form of wash bottle, devised by Mr. F. L. Bar-
deen, of which I inclose & sketch. It may be termed a
constant bottle, for it throws a stream as long or longer than
is required for most washiog purposes. With a globe-shaped
flask, holding about a liter (four fifths of a quart), the stream
is constant for 45 seconds; and with the hot water bottle of
the same size, for 1 minute or more, owing to the expansion
of air within. With larger flasks, the time of flowing would
of course be lengthened. The length of time, obviously, de-
pends on the size of the jet and amount of air in jected ; but
for ordinary purposes, the time is about as stated. Globe-
shaped flasks should be used. and they should never be more
than two thirds full ; and as thespace for air increases asthe
water flows out, the stream remains constant for a greater
length of time.

-

The device is made by perforating the cork in three places:
the first for the exit tube, which extends to the bottom of
the flask, the second for the tube through which the air is
forced, and the third for an open tube for stopping the flow
by relieving the pressure. On the lower end of tube, A, is
a valve, made by slipping a short piece of rubber tubing
over the tube, making a slitin the side, at B, and closing the
lower end with & piece of glass rod. As this slit opens out-
wardly, all air forced through it is retained, and the expan-
sion of this produces the jet. At C is the third opening in
the cork, in which is a short piece of small tube, left even
with the cork at the top and projecting a little way through
the cork at the bottom.

The mode of use is as follows: Place the first finger of the
band thet holds the bottle over the hole, C, and give a strong
blast. If the finger remsains over the hole, the water will
fiow for the space of 1 minute or more, The flow is instant-
ly stopped by removing the finger. By.using the movable
nozzle, indicated at D, the jet may be directed to any re-
quired spot. It is especially convenient, as thus constructed,
for washing down the precipitate from an inverted beaker:

and ss it is frequently desirable not to disturb the latter, in

the abovs device the head is not obliged to follow the bottle
into uncomfortable positions and remain so while the wash-
ing proceeds. W. EXOWLTOX.
New York city.

The Great anln‘eer for President,
To the Editor of the Scientific American:

““The right man in the right place.” This oldfashioned
doctrine is revived in your sble article nominating James B,
Eads for the Presidency.

A statesman, an anti-mopopolist, an advocate for the
rights of the laborer, a gentleman of the highest scientific
attainments and literary culture, James B Eads has rendered
more lasting service 1o the Republic than any man living in
the United States,

He is truly a representative of the best type of American
citizen. Progressive, energetic, endowed with inventive
powers in an extraordinary degree, he has contributed more
to the advancement of practical sclence than any man of the
age, Constructing an ironclad pavy for the Western waters,
he originsted many important lmproveujenli'thdrafot, which
resulted in the bullding of fronclads of lighter draught than
had been deemed possible, ok

As a clyil engineer, James B. Eads occupies an eminent
position. There is nothing in scientific history to compare
with the Bt. Louls and Illinols bridge, with its wonderful

alsson work. Slenderand airy as the masonry of this bridge
in its perfect symmetry appears, it contains 108,000 cubic
yards of masonry—almost double the amount contained in
the plers of any other bridge of equal length, The roports
of the projector have been translated into many languages,
and form the basis of wext books used in schools of engineer

Ing in America and Europe

Although yet in the prime of life, James B. Eads has ac

complished grand public improvements which might COT pAsY
a century., The records of the Patent Office exhibit him as
the originator of many useful and varied Improvements,

The Jetty systom, now being constructed by this distingulshed
engineer, at the mouth of the Mississippi river, 1s one of the
grandest works of the nineteenth century. The Mississippi
river draing one of the most extensive, fertile, and salubri.
ous valleys on the face of the globe, yet the only outlet to
the sea, of this grand region, has always remained blocked
by & bar over which commerce has vainly striven to find
unfettered passage. The success of this great enterprise is
already nearly established.

An honest man, an enlightened gentlemun, gifted with
administrative abilities of a high order, a statesman of broad,
comprehensive views and sound logic, James B. Eads is
pre-eminently fitted to fulfil the duties devolving upon the
Executive of this great nation.

A PATRON OF HUSBANDRY,

Can We Protect our Bank Vaults?

To the Editor of the Scientific American :

Thearticle in your issue of February 20 on this subject is
worth attention ; but let me ask how it is that bank safes in
London, Paris, and Vienna are not robbed? They certainly
keep as much specie and currency generally on hand in Lon-
don as we do here, yet I cannot call to mind a single case of
a bank safe being robbed in that city. When I resided in
London, I was informed by a friend who had been employed
as clerk in a London bank that, when he first commenced
his duties there, he was compelled to sleep on the premises
with some three or four other junior clerks, and that it was
made obligatory on them that two of them should always
remain at home to look after the building, in conjunction
‘with the janitor and his family. Thus a band of barglars
could have no opportunity of robbing such a bank, save by
collusion with four or five persons. The country banks in

| England, I am told, are guarded in the same manner. It

seems to me that, if we give the burglars full opporiunity
to work, it is quite useless making strong vaults and safes.
Guard the building: that is the true remedy. Our safe de-
posit institutions have wisely adopted this plan, and so far
successfully. DEPOSITOR.

ASTRONOMICAL NOTES.

OBSERVATORY OF VAssAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment., The timesof risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the objects mentioned. M M.

Powsition of the Planets for February, 1875,

Mercury.
Mercury, which was seen so beantifully after sunset in
the latter part of January, can in March be seen before
sunrise. On the 1st of March it rises at 5h. 80m. A. M.,
and on the S1st at 5h. 15m. A. M. The best time to look at
it is on the morning of the 10th.

Venus,
Venus becomes more and more conspicuous in the evening
sky,setting on the 1st of March a Jittle before 9 0 P. M., and
on the last of March a little after 10 P. M.

As Venus passes the meridian between 2 and 3 in

the afternoon all through the month of March, with an in-
ing apparent diameter and at higher and higher alti-
].n(h:ii can probably be seen with the naked eye at its cul-
mination.
Mars.

Mars rises on the 1stof March at 8h. 83m. A. M., and sets
at 10h. 5m. P. M. On the 31st, Mars rises at 7h, 30m.A. M.,
and sets at Oh, 54m. P. M. The apparent dismeter of Mars
is now very small, in consequence of its distance, but on
the 20th it may be recognized from its nearness to Venus,

Y Juplter.

Jupiter continues to be very near to the star § Scorpii
and its motions can be very nicely followed by comparing its
position with that of the star. In the first half of the
month of March, Jupiter is seen to be moving away from
the star; on the 17th it is stationary, after which its motion
becomes retrograde, and on the 81st it is very near the star.

Jupiter is coming into better position for evening obsery-
ers; on the 31st of March it rises about 10bh. 523m, P. M.,
and comes to meridian at 8h. 10m, the next morning, at
which time the star f Scorpii Is west of Jupiter by sbout
half the diameter of the moon.

Saturn.

Saturn sets before the sun in March, but it rises earlier
and earlier through the month, and in the Iatter part can be
well seen in the morning. On the 81st, Saturn rises av 4h.
28m. A. M., and sets at3h, 6m. P. M. Mercury and Saturn
are in conjunction on the morning of the 18th,

Uranus,

On the 1st of March Uranus rises at 8h, S6m. P, M. On
the 81st, Uranus rises at 1h, 84m. P, M, Uranus oan be
found at meridian passage, which on the 1st is at 10h. 87w.
P. M., at an altitude (in this Istitude) of about 58", On the
31st, Uranus passes the meridian at 8h. 80m., at an altitude
of B8§"

Sun Spots,

The report ia from January 10 to February 20, inclusive,
The photographs of January 20 and Januvary 21 show a
large spot (followed by a very small one) coming on, a small
group near the center, and another on the westorn limb,

Clouds prevented photographing till January 25, when

the group seen golng off on January 21 had disappeared ; the
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g\"o’n’p th‘c:P::‘l: ::o center was now on the westorn limb,and
v hl’p soparated into a group, composed of one
hrp and several small ones.

From January 26 to Fobraary 12, when observations
could be made, the sun's disk appeared free from spots, On
February 12 a large spot, measuring nearly g of the sun's
diameter, with very marked penumbra and followed by fa-
culw, was observed. On February 16 this spot was seen to
have broken up intoa chain of small ones, which measured
when last seen, Fobruary 20, nearly 'x of the diameter of
thesun. Observers should look for the return of this spot
sbout March 9,

.
PRACTICAL MECHANISM,
BY JOSHUA ROSE.

Numses XLIIL

MARKING OUT A CONNECTING ROD.

Our next operation is to mark out the keyway, which is
performed after the butt end of the rod and the inside and
outside of the strap have been planed, Wae first, with a pair
of compass callipers, which ars better for the purpose than
compasses, mark the center of the strap edgeways, and then,
laying it with its broad surface on the marking-off plate, we
mark off the keyway as follows: In Fig, 213, A represents

. 1’15.213‘ B
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the table, and B the connecting rod strap. C is the center
line of the strap, and therefore of the keyway; the end, E, of
the keyway should be drawn the necessary distance from the
inside crown of the strap, as denoted by the dotted line, be-
cause it is that distance upon which the thlchuuot the
brasses depends. Hence the line, E, isthe first one to be
drawn : then, from the line, E, we mark the length of the
keyway, and strike the line, F; the breadth of the keyway
we mark by setting the compasses to the radius of a circle
whose diameter will be equal to the required breadth of key-
way. Then using the center line as a center, wemark the cir-
cle, G, and (parallel with its diameter, the center line) the lines,
H and I, thus completing the marking of the keyway on the
steap. Our next operation is to mark theoil hole of thestrap,
which should be placed exactly in its proper position, for the
following reasons:

A connecting rod whose crosshead end has a strap with a
gib and key (or, what is better, two gibs and a key to hold
it, the crank pin end baving its strap held by bolts, and the
key between the bolts and the brass) would maintain its ori-
gioal length, provided the wear on the crosshead brasses
were as great as is the wear on the crank pin brasses ; but since
that on thelatteris the greatest, the rod wears longer to half
the amount of the difference of the wear between the cross.
head and crank pin journals. If both the straps of a rod are
held by bolts, the key of one end being between the brasses

and the main body of the rod, and the key of the other end |

between the brasses and the crown of the strap, it would
maintain its original length if the wear on both ends was
equal ; but this not being so, it wears longer, as sbove stated,
The oil hole of a strap, for eithera connecting or side rod,
should therefore be in the exact center of the space intended
to be filled by the brasses. It will thus be central with the
joint of the brasses, and from center to center of the oil holes,
and will, therefore, represent the proper length of the rod.
When, therefore, the brasses of & rod end, whose strap Is
held by & gib and key, have worn so that the key is let down,
the brasses must be lined up to bring the key back to Its
original position, the back brass belng lived up so that its
joint face comes even to the center of the oil hole, and the
other brass being lined up sufficiently to bring the key back
to its original position ; then the rod Is sureto be of the proper
length. But if the strap is held by the bolts (in which cass
it does not move when the brasses are lot together and the
key further through), lining the back brass up to the center
of the oil holeat once insures the rod belng of its correct
length, without any reference as to what thickness of liner
is put on the other brass, or how far the key may come
through. In either case it will be obseryed that the center

of the oil hole, when placed as described, forms a gage to keop
the rod its proper length.

To mark off the oil hole, we lay the strap on its side face,
as shown in Fig. 214, and, placing a straight edge along the
inside crown face of the strap, we mark a line even with it
and across the jaw of the strap, as shown at

v 2lF .
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A, in Fig, 214,
and from that we mark
with the compasses the
line, B, the distance be.
tween the two bolog half
the total depth of the
brasaes, or, what Is the
samo thing, the thickness
of the crown brass (when
new) from its joint face to
its bedding crown. We then, with & square and seriber, car-
ry the line, B, over to the center line of the edges of the
strap (C in Fig. 213), and the junction of the two is the cen.
ter of the oll hole. In centerpunching the center for the oil
hole to be drilled, make & doep conterpunch mark to prevent
the deill from running to one side and thus decelving the
machinist (who way have to line up the brasses when they
becone worn) as to thickness of the liner to be placed behind
the buck brass to keep the rod to its origioal length,

Seientific Qmerica,

f The marlkiog of the keyway In the butt or stub end of the
rod is performed in the same mannor as that of the keyway in
the strap, care being taken to make the edge of the keyway
nearest to the end of the rod at the exact proper distance
from that end: otherwise the nmount of space left, when
the strap is in its place, between the end of the rod and the
crown of the strap (which regulates the thickness of the
brasses), will not be correct, and the oil hole will not stand
in its correct position on the strap, unless the key and gib
are made to suit the innccuracy of the position of the key-
way in the rod end. For example: Suppose the keyway of
the rod to approach 0o near the rod end; then the strap
will, ifthe gib and key are made of the proper width (when
placed together, as shown in Fig, 215) ncross, as at A, not
pass sufficiently along the block end, and there will be too
much space allowed for the brasses, and the oil hole will stand
too near the crown of the strap. The only method of cor-
recting this defect is to make the width of the key and gib,

at A, Fig. 215, wider to the necessary amount, and to cut the
keyways, both in the strap and the rod end, wider, by cutting
out the metal on the edge of the keyway furthest from the
rod end, and the metal on the edge of the keyway in the
strap at the end nearest to the crown of the strap. If the
keyway of the block end errs in the opposite direction, the
keyways must of course be made wider, the metal being cut
out in the exact opposice to the above direction. By mark.
ing out the two keywnys as above described, we have no oc-
casion to take any account of the draw, since that will come
right of itself when the brasses are put in their places in the
strap, and the strap Is put in its place upon the rod end. In
marking off the rod end from keyways already cut in the
strap, the following plan must be adopted: Place the strap
upon the rod end, leaving the space between the rod end and
the crown of the strap narrower than is required to recelve
the brasses (when the latter are new) by an amouut equal to
the amount of taper there is in the full length of the key,
and mark the keyway in the rod end even with the strap,

taking no account of the draw required on the keyway, which
!sprmvidodlor in the position in which the strap is placed on
the rod end, as will be perceived when we consider that the | be
length of akeyway is always the width of the key and gib,
at A, when placed together, as shown in Fig. 216. Hence,
by marking off the keyway in the rod end with the keyway
in the strap, the latter is in the position in which it will
stand when the key and gib are in the position shown
in Fig. 216. Sapposing then the gib and key to be in their
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places in the rod and strap, and in the position shown in Fig.
216, and that we then lift the key up so that it will stand in
the position shown in Fig. 215, and that we then pull the
strap as far off the block end of the rod as it will come, the
key will then stand in its correct position, and there will be
the proper amount of draw in the keyway, both in the strap
and on the rod end, and the space between the end of the rod
and the crown of the strap will also be correct. To mark off
the key and gib, we proceed as follows: After the keyways
are filed out, we take a piece of thin sheet iron and fit it to
a tight fit in the breadth or thickness of the keyway, and
have the thickness of the key and gib planed, using the
plece of sheet iron as s gage; we then mark off the key on
both edges to the proper widthat top and bottom, and hence
glve it the correct amount of taper. Wae also have the plain
or stralght edge (that is, the edge opposite to the jaws) of
the jib planed straight; we then place the jib and key inthe
position shown in Fig. 217, and mark off (from the edge face,
B, of the key) the line, A, on the gib, using the compass callip-
pers set to the full width of the keyway in the strap or rod
end, taking no account of the draw. Heunce the key and gib
will, when in the position shown, just fill the keyway. The
width between the jaws of the gib, as denoted by C, should
be marked & trifle less than is the extreme outalde width of
the jaws of the strap, so as to allow for the metal taken off in
filing up the outsides of the jaws of the strap and off the
inside of the jaws of the gib.

When the rod is fitted up and ready to mark off the brass
o8, to bore them out by, we proceed as follows: We take
the top brass snd mark on its outside face two lines level
with the faces which fit agninst the inside jaws of the strap,
a8 shown In Fig. 218, A and B belog
the lines referred to, We then key
up the brasses in their places in the
rod and fasten & center piece in the
brasses at each end of the rod. Upon
thsse centerpioces we first mark a

n'g;:/s

of the lines go ohulnml wlll rmm one to the other, bethe
length of the rod. The rod should, however, always be test-
ed with & pair of trammels set to the necessary distance be-
tween the brasses from center to center of their bores, caré
being taken to stand the rod, while trying the trammels, in the
position In which it works, for all rods deflect by their
weight, the amount of such deflection depending upon the
position in which the rod is suspended. The trammels also
deflect, it is true, but their deflection is allowed for in set.
ting them, whereas the deflection of the rod will not be ac-
counted for unless it is trammeled when standing or lying
in the position in which it works.

We now come to ascertaining what thickness of liner
it is necessary to insert on the back of each brass, when
such is necessary on account of the wear of the brasses and
on account of the key having passed through the keyway
so that its head is level with the top of the jib, and hence
requires to be set back. Beginning with the back or bottom
brass, which beds against the crown of the strap, we find
that the brass at each end of the rod furthest from its key
will, no matter what the construction of the rod may be, re-
quire lining up so that tha center of its bore Is even with the
center of the oil hole in the strap, that is, providing the oil
hole has been marked off ns directed. The thickness of liner

necessary to place behind the brass nearest to the key should
be ascertained as follows: The brass furthest from the key
having been lined up, we put the rod end, together with the
brasses and keys, in position, and key the rod up properly,
when, as shown in Fig. 219, the key will pass too far through
the rod end. Then we mark across the face of the key a
line, A, even with the edge face of the strap; we then put
the key back to its proper position, and mark another line
B, even with the edge face of the strap;and taking the key
= out, we shall find the two
22].  marks shownin Fig. 220, A
being the first and B the
second line struck upon the
face of the key; and the dif-
ference between the width
p — of the key at A and its
r 220, width at B will be the
thickness of the liner ne-
A cessary to be placed behind
the brass nearest to the
key. To ascertain the pre-
cise amount of this differ-
ence (because a very small
error as to this amount
causes a great deal of extra
labor), we set a pair of ont-
side callipers to the width
at A;and then passing the
calliper points down to B,
we keep one of the points even with the line, B, and insert
a wedge until it just Blls the space between the other point
and the side of the key. as shown in Fig. 221, C being the
wedge, which should be chalked along its surface so that,
when ingerted (as shown) until it touches against the calliper
point, the latter will leave a mark on the wedge, denoting
exactly how far the wedge entered and hence the exact re-
quired thickness of liner,

Bloyelo va, Horse,

A ten mile race, between a fast horse named Happy Jack
and a velocipede rider named Stanton, recently took place at
Lillie Bridge, Kogland, for $250, For the first three miles
the horse kept level with the bicyollst, The ground was
rather sticky—owlog to late ralns—for both, and Stanton
seemed laboring, but this is his peculiar way of riding.
Stanton was the favorite st as much s 3 to 1, for the start
allowed him was generally considered too much, For three
miles the horse went easily ; where he lost at the corners he
made up io the straight. This style he kept up ustil the
sixth mile, when his stride began to falter, not belug ridden
so woll as on the last occasion, combined with the effect of
the extra weight ho was carrylng. Stanton from this point
gradually went ahead, and In the pext wmile he had galoed
fifty yards. The horse was now beaten, and after golog
another lap was pulled up at sight miles. Stanton went on and
finished the distance, ten miles leas 764 yards, In 34 minutes
34 seconds, belug at an average velocily of nearly eighteen
miles an hour. He rode s 68 Inch machine made by Keen,
welghing 40 1ba. He seomed to havea good deal more In him
had It been requlred,

line paralle] with and central between
the lines, A B, and then & loe across
the joint of the brasses If the jolnt
faces meet, and In the conter of the
space between them if they do not
meet, and In either case to the cen-
ter of the oll hole, If the rods have

been correctly made; and the distance between the junction

A correspondent says: For kitchen and pantry floors there
is nothing better than a coat of hard palat; the cracks should
be filled with putty before it Is applied, and the palnt allowed
to dry at least two weeks before using., Then it Is easlly
kopt clean by washing (not serubbing) with milk and water;
'woap should never boallowed 1o touch It.  ** Red lead and yol-
low ocher I prefer for coloring; the former makes » hard

"paint that wears well,”

1
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{ PATENT GEAR-OUTTING ATTACHMENT) FOR ILATHES,

Wo lllustrate herewith n new and powerful device de.

od for the use of machinists who require a goar-cutting
maohine, but who hiave not suficient work for an apparatus
of that desoription to warrant thelr purchasing one of the
Jarger and more expensive applisnces now In the market,
The present invention s claimed to bo able to perform all
the work peculiar to it that 18 necessitated by the average
machine shop; and through its 10w cost,the advantages which
it offers are brought within
the reach of mechanios geno-
rally.

This machine will cut all
kinds of gesring—spur, bevel,
miter, spiral, and worm—and
also taps, reamers, and indexed
milling. Tt is 24 inches in
hight, welghs 06 1bs., and its
index plate is 12 inches in di-
ameter, and has 88 circlos of
holes, dividing every number
up to 75, and every even num-
ber up to 150, or 112 different
pumbers. Attached to the in.
dex is a counter which pre.
vents the possibility of making
mistakes,

The general construction will
be clearly understood from the
engravings. Theapparatus is
shown on the tool post slide of
an ordinary engine lathe as
arranged for cutting spur gear-
ing, Fig. 1, and for bevel gear-
ing, Fig. 3. The cutter man-
drel is represented separately,
beside the machine.

Patented to Mr. Thomas O.
Mills, snd manufsctured under
his supervision by the Michi.
gsn Manufacturing Company,
of Kalamazoo, Mich., to whom
inquiries for further information may be addressed.

SMITH'S FLOUR AND MEAL CHEST,

The sunexed engraviog represents a handy receptacle for
flour and meal, which protects its contents from inroads by
rats and mice, avd allows of the withdrawal of the exact
quantity of materia]l required in a sifted state ready for im
mediate use, The upper portion of the device is separated
into two compartments. ong of which serves for flour, the
other for meal, the partition being immediately over a bot-
tom orifice. A separate canvas spout, as represented, leads
from each compartment to & sieve beneath, which issustained
in & simple holder, which is vibrated and the sieve so shaken
by suitable mechanism operated by the crank shown, Slides

Scientific Dumericnn.

UORNELL'S IMPROVED LIFTING JACK,

The new jack herewith illustrated offers the advantage of
a continuouns lift or press from bottom to top, while its me.
ohanioal construction is such as to apply the power with great
offect. It is thus well adapted to situstlons where the jaclk
gorew cannot be used. It is always ready for operation, ls
olalmed to be perfectly safe under a lond, and admits of low-
ering the weight gradually when desired,

' Between projecting flanges, Fig. 2, upon the two vertical

2

MILLS' GEAR-CUTTING ATTACHMENT FOR LATHES.

metal bars which form the body, is pivoted the hand lever.
On the side nearest said lever, of the wooden standard which
plays in the hollow body, is secured & metal rack bar. The
lever near its inner end is provided with two pawls, one of
which works upon the lever bolt between the prongs of the

[MArcH 11, 1876,
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standard upward. On the back of the body are atiached me .

tallic plates, which form the bearings for metal frietion roll-
ors, The latter play through slots in the body and rest ngainst
the standard, so that, in lifting heavy welghts, the lever and
pawl press upon one gide of the standard while the rollerg
rolieve the friction on the other, Also at the rexr of the ma.
ohine innmetallio bar, Fig 1, which has its ends bent at right
anglas to it length, but in opposite directions, A pin prases
through the upper bent extremity and into the top of thy

standard, 80 a8 to keep the bar
in planee and sscure it to the lat.
ter, The lower arm of the har
is used to hook under ohjaety
which are lower than the top of
the jack, A wooden block may
nlgo mny be added, as shown,
for londs to rest upon, so that
the machine can easily be ad.
justed to objects of any hight,
The bar is detachable by simply
lifting it from its resting place,

In Fig. 2 the application of
the jack to a cider pressis re-
presented, Here there are two
levers, each with its pawls act.
ing on standards on each side of
the standard, so that a greater
amount of power can be applied,
As regards this especial adapta-
tion of the jack, the inventor
points out that theiron ina cider
or wine press comes in contact
with the acid of the fruit, and
soon becomes corroded ; and this
does not happen in the present
case, It will be seen that the
invention is useful as a wagon
jack, fence or timber lifter, and
s press for a large variety of pur-
poses.'Patented February 1,1876.
For further particulars address
Munsell & Dexter, 165 Greens
wich street, or 40 Courtland street, New York city.

STELLER'S IMPROVED SASH HOLDER,

Woe illustrate herewith a simple and effective little device
lor\snmining window sashes in any position in which they
may be placed. In addition to this, it may also be employed
as a sash lock, on sashes which are supported when raised
or lowered by cords and weights or like means.

Fig. 1 shows the holder as applied to sashes, and Fig. 2 is
a perspective, and Fig. 3 a sectional, view of the invention.
It consists of = disk of iron, A, something over su inch in
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are provided to shut off or admit meal or flour to the chutes
and are controlled by the knobs shown respectively in front
of the chest and beneath the crank. The lower compartment
recelves the vessel into which the meal or flour is sifted, and
also answers as & convenient closet for storing bread, tray,
rolling pin, bread bosrd (which lsst, with a sieve, is provided
with the chest), blscuit cutters, and baking utensils general-
ly. Esch compartment msybe made to hold & bushel of meal
&nd one hundred pounds of flour, or it may be constructed
emaller,

The inventor points ous that, with this device, no material
is wested in removing it from the receptacle in which it is
kept, and moreover that the same is kept from becoming
stale and wormy, £s is often the case. No old flour remains
at the bottom, as that at the bottom is used first, and every
time the slide Is drawn the bulk is disturbed and fresh air
admitted. In this way the contents of the chest are always
kept in & fresh state, The hinged 1id at the top admits of
ready access to the upper compartments ; and when the doors
below are closed, the device becomes & neat plece of furni-
tare, fit to be located in the dining room If desired.

Patented January 5, 1875, For further particulars regard.-
iog sale of rights, eto,, address the inventor, Mr. A. W.
Bmith, Lexington, Mo,

EZROSEXNE flames are readily extinguished by throwing s
rug or cloth over them., But ecloth is not always in the
kitchen, where kerosens accidents are most likely to occur.
Flouris recommended as a substitute. Thrown upon the
fismes, it quickly absorbs the fluld and deadens the flame, .|

lever, and the other has a separate pivot also between the
prongs. The longer pawl on the lever bolt is stationary ; the
other moves with the lever, so that the first acts as a lifter

and the second as a detent. By operaling the lever, these
pawls are so caused to catch into the rock bar as to lift the

dismeter, having a broad flanged portion, and pierced with
holes for the reception of the fastening screw. In the center
of the disk is a threaded projection, upon which screws an-
other disk, B. The whole thus forms a grooved wheel, of
which the flange constitutes the periphery. Around the lat-
ter is slipped a rubber ring, C. To apply the device the
disk, C, is removed, and the remainder attached by s single
screw to the window sash. It thus is seoured eccentrically;
and oconsequently, when the rubber covering takes against
the casing, the holder becomes jammed through the down-
ward pressure of the sash, so that the latter cannot possibly
descend further. This is clearly shown by the dotted lines
on the upper sash in Fig. 1. It will easily be seen that, by
turning the holder so that its greater portion is above instead
of hanging below the screw, the jamming will then take
place when the sash is sought to be lifted, and thus the sp-
paratus becomes a simple, self adjusting, and very efficlent
lock. The invention is neat, tasteful in appearance, and cheap,
and doubtless will meet s ready welcome from carpenters and
the hardware trade generally. Patent now pending through
the Scientific American Patent Agency. For further parti
oculars address the inventor, Mr, C. E. Steller, 852 East Wa

ter street, Milwaukeo, Wis.
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- HAECKEL ON THE HUMAN PEDIOGREE.

The “Schd, te " of Professor Ernest Haockel,
of the University of Jena, has recently been tranalated into
English and published under the title of ** The History of Cre.
ation.” The work is a greatly condensed opitome of the
thoughts of one who has probably reached the ultima thule
of sclontific rationalism; but the admirable clearness with
which the great theories which are dividing the sclentifio
world Into two hostile eamps, and whioh are constantly wid.
ening the breach between sclentiflc thought on one hand and
theologieal dogma on the other, are here presented and am-
plified will command for the treatise the attentive study
even of those to whom the doctrine of man's orlgin and de.
velopment, as here enunciated, 15 most repugnant,

Dr. Haookel’s theory includes both that of Lamarck and
that of Darwin. With Lamarck, he holds that all animal
and vegotable specles are descended from common, most
simple, and spontaneously generated prototypes ; and then he
adopts Darwin's conclusions in showing us why a progros.
sive transformation of organio forms took place, and what

Feientific Americnn,
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In the narrow limits of this article it would be Impossible
10 trace every link of the chaln which, from this point,
Haockel forges with lnfinite care; but we may note the stages
into which he divides the pedigres of man, and, by the ald
of the scoompanylng engravings (which are not drawn o re
Istive scale), convey an idea of the belng which forms or
formed & near or exact type of each stage of development
Weo ure now able to produce in the Iaboratory certain com
bloations of earbon, oxygen, nisrogen, and hydrogen, which
are wimilar, In the complexity of thelr constitutions, to the
comblnation entering Into the mere lump of albumen which
forms the body of the still existing moneron (1), This Ia the
slmplest of all organisms—nas simple as any orystal which
consists of u slogle Inorganie combinstion, ** Now,"” says
Dr, Haockel, ** there is sbsolutely no reason for supposiog
that there are not conditions in free nature, wlso, in which
such combinations could take place:” and he loclines to the
view that such conditions existed st the early epoch of the
earth’s history, following the formation of liquid water,
This combination, taking place, produced a primeval mucas

causes, noting mechanieally, effocted the uninterrupted
production of new
forms and the ever.
increasing variety of
anfwals and men,
Dr. Haeckel, how-
ever, sets before
himself the taszk of
establishing, in the
light of the above
theorles, a probable
scheme of the gene.
alogical relationship
of organisms. And
to this he brings the
ripe fruits of ex.
tended research, and
of a vast store of
knowledge in biolo-
gy and kindred sci-
ences, & knowledge
in which he is unex-
celled. Hethus deals
with the descent of
man in a directly
practical sense,
while Darwin only
treats it in & general
way; and at the very
outset he disagrees
wholly with Darwin
in the laiter’s final
conclusion relative
to the descent of all
organic belngs “from
some primordial
form, into which life
was first breathed by
the Creator.” In a
word, Haeckel sets
about constracting &
genealogy for the
race—and indeed for
all animated nature
—with the same
coolness with which
an antiquary would
hunt for a family
pedigree or a lawyer
prepare an abstract
of a title to & piece
of ren] estate. And
in this work he uses
three powerful aids:
first, the study of
the development of
the individual,which
he declares to be a
short, quick repetl.
tion of the develop-
ment of the tribe or
chain of ancestors
1o which it belongs,
determined by the
laws of adaptation and inheritance;” second, the study of
the development of the tribe from palmontological and geo-
logical records; and third, the study of comparative ana.
tomy, or the investigstion of the chain of different, but
related and connected, forms which exist side by side at any
one period of the earth’s history, Regarding all these, he
affirms that the laws of Inheritance and adaptation known
to us are completely sufficient to explain the perfect paral.
lelism of the three developments,

In the beginning was the fire miss, thinks our author,
adopting the theory of a gaseous chaos which formed the
basis of Kant's ' Cosmogony.” By a universal rotary move-
ment in this nebulous Universe, portions sggregated, and
these aggregations, by refrigeration, changed into masses of
fery fluid. The latter, cooling and condensing, became as
molten metal. An outer crust formed on the new worlds,
and thus, ** by the inherent forces of eternal matter, entirely
without supernatural interference, the solar and planetary
systems came into being. When our earth’s crust had so
far cooled that the water, present hitherto as s gas, coald
condense into liquid form, then came into existence the pri.
mordial germsof life,

THE MODERNATHEORY OF THE DESCENT OF MAN.

individualize itself, in the same way as the mother liquor of
crystals Individualizes itself, in crystallization, to produce
erystals, Thus in the Laurentian period arose the earliest
progenitor of life—s mere lump of protoplasm, but capable
of nutrition, and of multiplying its species by self division
(1 a)

By the process of segregation, taking place in the homo.
geneous viseld body, a kernel was formed within, differ-
entisted from the surrounding plasma, and producing thus
the simple cell, of which the low organism, still existent
and known as the ameeba (2), is & type. By self-division, the
coll fell into a mass of simple and equiformal amcba like
cells, eash exactly similar to the other, and each containing
a kernel. These groups of cells are termed synsmabe (8),
and the conformation of the organism reminds one of & mul-
berry. But as development progressed, the cells lylog on
the surface extended hair.like processes, which, by striking
against the water of the primeval ocean in which the crea.
ture existed, kept the body rotating; and so another differ.
entiation occurred, the external cells covered with cilia dif-
fering from the non-ciliated internal cells. These organisms

aro called cilisted larva or planeads (4). From the planeads

p——

arose the primeval stomach animals, the gastrmads (5), pos-
sessing & simple oval or globular body, which enclosed s
simple cavity having s mouth,

At this point we resch two divergent lines: Oane branch
of gastroads gave up free locomotion, adhered to the bottom
of the sea, and developed Into zodphytes or snimal plants;
the other branch retained free locomotion and developed into
| the primary form of worms. In thess last appeared the first
formation of & nervous system, the simplest organs of sense,
pocretion, and generstion, The nearest akin to thess prime.
val forms are the cilisted gliding worms (turbellaria), of
which one i represented at & Through the formation of &
true body eavity and blood, within the gliding worms, arose
the soft worms, which inelude very many different Interme-
diate stages. A type of one of thess links is shown st 7.
Next, by the formstion of s dorsal nerve marrow, and of the
spinal rod which lies below it, were produced the sack worms
(8 and 8 a). It is jast the position of this axisl skeleton (8),
between the dorsal marrow on the dorsal side and the intes.
tinal cansl on the ventral side, which Is most charasteristic

or plagma, capable of life; and this plasma slmply needed to' of all vertebrate animals, including man, sod slso of the

larve of the ascidim
here represented.
Now followed the for-
mation of body seg-
ments, the forther
differentiation of the
organs, s more perfect
development of dorsal
marrow and spinal
rod, and probably the
separation of the two
sexes—producing the
acranis or skull less
animals, of which the
still living lancelet
(0) affords » faint
dea

We next meet the
development of the
first brain., It was
formed out of the an-
terior end of the dor-
sal marrow, while the
anterior end of the
dorsal chord develop-
ed into a skull. The
PR
sing & brain was sim.-
ilar to the lamprey
(10), a single nostriled
creature. Thiscsingls
nostril divided into
two lateral halves; a
sympathetic nervous
system, & jaw skele-
ton, a swimming blad-
der, and breast and
ventral fins appeared,
and so, in the Siluri-
an period, originated
the shark-like ances-
tors (11) of all fish,
By adaptation to life
on land, by the trans-
formation of the
swimming bladder
into an air-breathing
lung and of the pasal
cavity into air pas-
sages, arose the mud
fish, to which the still
living ceratodus or
grass-eating fish (12),
the lepidosiren (13),
bear a near resem-
blance. Atthe same
time originated the
now extinct sea dra-
gons, like the plesio-
saurus (14). Out of
the mud fish, by the
wransformation of the
paddling fins into five-
toed legd, and aiso by the more perfect differentistion of
various organs, came the most anclent amphibians, which,
like the axolotl (15) of the present day, besides possessing
lupgs, retaiped throughout life regular gills. From these
arose the tailed amphibians, which, like toe newts or sala.
manders (16) lost the gills which they bad possessed in early
life, but retained the tail. They originated by accustoming
themselves to breathe only through gills in early life, and
later in life only through lungs. In the mesolithic or
secondary period, the talled amphibian, through lots of gills,
by the formation of the amnion, of the cochles, of the round
window of the auditory organ, and of the organs of tears,
prodaced the primeval amniots, of which the true lizard
(16) may be taken as a type, Here we meet another branch.
ing, for on one hand the amniota develop+d into reptiles and
thence into birds, and on the other into mammalia. Follow.
ing thoe second bravch, we find that, by the transformation of
scales into hair, and by the formation of & mammary gland,
were next evolved the promammalia, closely related to the
beaked anjmals, such as the ornithorincus (18). Now comes
the transition to placental animals, by the promammalia and
the evolution of the marsupials, such as the kangaroo (19),




marsuplals, by the formation of the

, development of the commissures of the brain, etc..
* come the semi-apes, of which the lemur (20) Is an existing
type. From the semi-apes, by the transformation of the jaw,
‘and by claws on the toes becoming nails, arose the narrow-
nosed tatlod ape (21), Then the tail disappeared, the hairy
covering partially departed, and the brain nbove the facial
portion of the skull developed, producing the orang-outang
(22), or the chimpanzee, or the gorilla—the human apes of
themiocene period. These apes gradually becsmo sccustomed
to an upright walk, and the separate pairs of legs differ.
eotisted. The fore hand became & human hand, the hind
ove, & foot. Thus was produced the ape man, the pithee.
anthropus (33), who existed toward the end of the tertiary

Genuine man developed out of the ape-like man
vy the gradual development of the animal language of
sounds into a connected and rticulate lapgusge of words,
These went hand in hand with the higher differentiation of
the larynx and the braln, Primeval man, Haeckel divides
into the straight haired and the wooly-baired. From the
Jast arose the Papusns (24), the oldest of all still living
human species, and nearest related to the original primary
form of wooly-haired men. Next come the Hottentols, be-
longing to the same brauch as the Papuaus. To the other
branch belong the Negroes and the Kaffirs,

The straight-haired men generated the Australians and
Pro-Malays, the latter, the Mongols and the Malays. The
Mongols produced the eighth and ninth species, the Ameri-
cans and the Arctic Men, and the last produced the Esqui-
maux. The Malays have developed into no other distinct
speoles. A third branch of the Pro-Malays, however, pro-
duced the Dravidas, from whom sprang the Cingalese, the
Nubisns, and the Maditerranese, thus completing the series of
twelve species and thirty.six races,

Tracing, 1ss:ly, the history of nations or historic tribes, the
Mediterranese gave rise to four races, the Semites and
Basques in one branch, the Indo (Germans and Casucasians in
another, From tbe Indo.Germans, in regular progressioo,
cams Sclavo-Germans, the primeval Germans, the Germans,
Low Germans, Saxons, and. lastly, Anglo Saxons. And here
our chronicle ends, for thas over a lapse of thousands of
millions of years—ages, according to Haeckel, countless and
jncalenlable save by mwere approximation—we have traced
the development of man from the clot of albumen to the
race which now populates these United States.

placenta,

The Heat of Slags and Economy of Furnaces,

From two recent papers of Professor Grilner we obtain the
following interesting data: The experiments on which they
ure based were made with a water calorimeter of 18 kilo-
grammes (nearly 401bs.) weight,and upon quantities of molten
material varying from 50 to 100 grammes (16 to 3 2 0zs.). The
heat Is given in French calories, or centigrade units.

The less fusible slags of the blast furnsce (accompanying
gray pig) possess,on issuing from the furnsce, 450 to 500 units,
Those proceeding from non-fusible ores,and most frequently
associated with white pig, have 400 to 450; white glass (70
per cent silica) heated to the temperature for glass-blowing,
415 to 420; bottle glass under the same circumstances, 880
to 400. The ferruginous and manganiferous scoriee from the
Martin process (54 to 55 per cent silics) require for smelting
410 to 415 units; porphyroldal copper slags from Swansea
(60 per cent silica and quartz) 405 to 410; bisilicats protoxide
of iron slags (45 per cent silica), 380 to 400; puddling or re-
heating cinder (30 to 85 per cent silica), 320 to 880 monosili-
eate slags from lead and copper furnaces (28 per cent silica),
275 t0 300. Pare, well carburized pig requires for melting
225 to 230 units; gray silicious pig (8 per cent carbon), 250
red copper, which, like the foregoing, has its melting point at
about 1,200° C, (2,192° Fah.) may be brought to that tempera-
ture with 160 to 165 units of heat. Iron copper matte requires
230 to 240; iron lead matte, 200. Lead, which has, like
pistinum, & very low specific heat, can be brought to clear
orange redness with 45 to 50 units,

From the foregoing figures, and other researches which he
has previously mede public, Professor Griiner has deducted
the following interesting statements:

In the wind furnsee, which is from this point of view the
most imperfect spparatus, there is utilized, in the fusion of
nteel in crucibles, but 1 7 of the total heat capacity of the
fuel, or at most 3 per cent of the heat generated. In the re-
verberatory, when steel is melted In crucibles, the useful ef.
fect Is 2 per cent of the total heat, or 2 per cent of the heat
gonerated, In the Siemens crucible furnnces, 3 to 8'5 per
cent; in Blemens glass furnaces, operating on a large soale,
56 to 6 per cent; in ordinary glass furnaces, 8 per cent; in

fusion upon the open hearth of & reverberatory, of glass, 7
per cent; of irom, B per cent; in well arranged Siemens and
Ponsard furnsces, up to 105, 18, and even 20 per cent of the
total heat is utilized.

The caloric effect is much greater when the fuel Is mixed
with the material to be fused. In old eupolss, 29 to 50 per
cont; and in modern cupolas, higher, more rapid in working,
and narrower in zone of fusion, upwards of 50 per cent in
realized.  Large iron blast furnaces utilize, according to
thelr working, 70 to 80 per cent of the heat generated, or 4
to 36 per cont of the total hest which the complete combuy-

tion of the fusl would set free.— lingineering and Mining
Journal,

Ont Racing,

Sinee the siege of Parls & great deal of interest in the
breeding and tralning of homing pigeons has been crented
by the admirable servico renderod by these swilt-flying mes.
sengers from the besloged inhabitants of that city to friends

Seientific Aumecicnn.
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loutslds, The birds in which the homing powers were found
to be most strongly developed were of & broed of Belgian
pigeons now pretty generally known as Antworps. This
homing faculty, it seems, s Balgian society is now endeavor-
Ing to develope in the domestic felines of that country by in-
augurating oat races, on much the same principlos as pigeon.
flying matohes, A cat race was very recently fnstituted in
Lidge. There were thirty-seven compotitors, all of which
wore libersted some distance from the town, and the prize
was awarded to the animal which reached its home in that
town first. They were started at 2 P, M., but the distance
thoy had to traverse is not stated ; suffice It to suy, the first
prize animal won in a oantor, as he arrived at home at 6:48
P. M. the same evening, the second cat not appearing until
294 A M., the following morning.

-t

DECISIONS OF THE COURTS,

United States Clreult Court===District of Massa~
chusetts,

N 0. ANTHOXY f al. w4, JOUNX CARROLL —ASSIONMENT OF CLAIMS FOX
PFATEXT DaMAGES,

(Ia equity —Before SuerLxy, J.—Declded October, 159, )

S-Tﬁ:‘;l‘;l;,n oquity, flled July 37 1551, alleges tho grant of lettors patent of
the United Staes to Marlo Amédée Charlea Melier for s new and useful
fmprovement In maxing paper rul?; the sssignment, by Melllor, 1o oue Bu-
ohanan, June 19, 1s37, of all Mellior’s rigot and tele to tue Invention secured
by the letters patent; the assignment by Huchansn to Duffam, trustee of
e Amorican Wwood faper Company, October 1 1563 and the assignment
Dy SOITAI 10 Lhat company.Juoe 16, 1563, of bIK legal estate In the patent.
The lnxr by the defendant, and quent pront to defendant,
And AAMAZS Lo the mcﬂcl_? Wood Paper Company, Is alleged from Octo-
14, 1563, Lo Augunt 1y, 1867,

{hu blllulnm:‘:n\ asalgnment, Auguat 19, 1867, from that company to Gard-
nor Hariand of **wil their olalms sgalost the sald defendant for the sald
damuges and profits for the sald Infringement during the sald perlod,' and
nn -mmunenrb ¢ inrland to B, C. autnony, one of complainants, October
4, 1879, 0f 011 nald clwtme,  The bILis brougat by K, C. Authony, o cltizen of
New \‘ork and the Amerienn Wood Paper Company, i corporation crented
by toe ch\llume of tue State of Rhodoe Islund and located at 'rovidence
10 sald state, Against the defendant, a citizon of Maskaonusetts, for o dis-
covery and acouunt of profts, and for dunages and other rolief,

The defendant hax demurred generally to this olil, and fn support of his
demurrer relios upot the bur of the statute of lmitations of the Common-
wealth of Massachusotts, ubd also upon the character of the clalm aileged
1o the bUIL.
. Stat, of Mass , Ch. 155, Sec. 1)

Tass 3:2:1-:! rale, the laws Of the State 1o which s national court sita must
be the rules uf deciston i such court. The tairty-fourth section of the jo-
dictary act provided that * toe laws of the several States, cxcept when the

onstitution, troaties, or of the United ntates shall otherwise re-
o rovide, shali be regarded as the rules of decision In trials at com-
Quire o R6 the courts of the United States 1o cases where they apply.’’ It
g weoll seitled to requirethe cltation of suthorities that, In oroinary
= ho:“ st cummon law,toe statutes of lmitation of the State where the
Ao Pought miay be pleaded 1n bar under this provision of the Judiciary

act, tion is one lzable b
the cause of action cogn & court of common
h: h:::“':{ of equity, in sccordance With toe geueral rules of equity juris-
udence, follows the law in relation to the Hmitatlon of actions, The
estion presented is whether this rule applies tw sctions, the subject mat-
& of which Is under tue exclusive contiol of the national legislature and

Judlelary. th e of Collins re. Peebl
stice Swayne held, I the cas ollins re. Peebles (2 Filsher, 541),
m‘.‘q‘iﬂ’onauu u::l’nu coula not Mimit the time within which actions for the
v ent of letters patent might be brought In the courts of the United
w‘““;"“u' t Congress having falled to legisiate upon this subject, there was
1o Mmit to the tume for bringing sach acidons; snd Mr. Justice Grier is re-
in & note to the above case (2 Flsbher, 553). 10 have s0 decided In the
ease of Parker oo, . Tothesame effectisthe gecision in Head re.

Mitler (3 Fisher, 310). Fisher
of Parker os. Hawk (2 , 55), the
“l: &::- W‘W of wiat the (tmitation
TG emen: of  pateat A
ngemen 3 :
. Justice McLean. Parker os. Hawk wasdecided on the ri-
rmed by Mr. J 3 Peters, 10). ButMcCluny es. silliman is by no
That was lll. l?uon on the case nst
the defendant as regiater of a land ofice 1n Ob10 fOr non-feasauce, in refus-
16 AL tho requess of the plainu for the purch
tertaln government lands, as req Oonaress. Buoh an
wction agalnst an officer for non-feasance could have been prosecuted In the
ws well 88 o the federal courts, ‘The cause of action was one over
W the national and State courts had concurrent jurisdiction, Such s
cune cloarly falis withinthe provisions of secilon thirty-four of the judi
act, At iwone of the cAses where the laws of the State apply. HBut how it
can be contonded that the laws of the Btatea spply to an action for the in-
fringoment of A patent, wheo the right of acuion I exclusively under the
Constitution sud laws of the United States, when the form of ‘the remeay
1h proscribed by the acts of Congross, snd when the Circult Courts of the
Unitod States are clotned by atatute with exclumive jurisdiction over the
whole 1:13?:"%‘:%7" of a Stato pass an ot fn express torms Hmiting the
Ill?l.:iol‘:lr br'lnul an action 1o the foderal courta tor Infringement of patent
rights, there can be no reasonable Aoubt that such a statute would be uncon-
stitutional and vold. 1lmllcy of the government to provide a uniform
1

learned Judge of the
act of Ohlo applied to
ta in-

od rem throughout the United States u
aystom of mm’,‘, ta for new and useful nventions .‘...,’%‘:.L':,’,:,':::f
1t under the control of Cougress and the federal courts, would be

by placin,
f auch Stato leglatation conld directly or Indirect!y Iimit, restrict
Srastratac it oy these reasons, { ‘think no State statute of

or take away the remedy, For these
A itation can be plesded 1o bar of this sction.

1t i contended -upg:rt of the demurrer that a court of oquu, will not
entertaln & sult for the denefit ofan asalgnes of a right of actlon for s tort,
The question whether a courtof equity would entertaln this biil, if brought
only io the name of an aasignee, of a right ol action for a tort, does not ne-
Seasarily Ari4o 1D this case, as this bill 18 brougbt by the waignor, who in
alk6 the owner of the patent, and who, under the rules of equity ploading,
Joins with him, the sssignee, he being beneficlally Interested thereln, The
better opinion seems to be that, If the claum be for an mjuv{ to One's satate
or property, and not to & mere solatiom for an Injury dono to the person or
personal feelings of the assignor, e clatin mld be asslgned, TP: Peo; ?q
on, Tloga, (‘"ummtl)g[.!'l!w }y; Wendell, T; MoKco oo, Judd, 2 Kornan, 62

or va, Motz ot., 21,

A rrerof Gorondants 18 not sustained.
{ Mrancis C. Nye nod L. C. A-Ma{ for compininants,
Lirowne & llnﬂ;m for defendant,

United States Clrcult Court=== District of Massnchu~
noetin,

JONM XENDEICK 04, THOMAS A. EMMONN. ~WEAVINO AFFANATUS.,
In equity .—Before SuerLey, J.—~Declded October, 1475,

An English patent, taken out surreptitiously by any person, who, without
tho knowiedge of Uie American luventor, snd without authorily fiom bim,
ndeavored Lo appropria 0tion, woulk
Srp:l\’c the ml‘;uvcnwr of any of his rights, U not thereby

BURPLEY .0

The principal questions presented (nthis care ware fally heand snd argu
upon l‘w mouun for an injunction pendente hte, LUpon a careful m,,..'",‘,, %".l-
wne oaso and of all the new evidence now befors the court, 1o Kood reason
appears for any modification of the views expressed upon ‘hn hoaring of the
motion, The reasonsare fally stated in the opinton upon that motlon, and {¢
18 not necossary to ropeat thein, The concluslon Ix thnt the bifureated plate
fn the Englial machine, constructed substuntially according to the patent to
ills wnd aladdin, sealed July 12, 1804, and sometimos doscribied un the re-
watneror fork, ax well as the “contrivanoe substituted for (¢ In the Kiaddin
machines in evidence, which perform the same office, are infringemonts of
the third and fourth clatmn o1 the relssucd patent No, 5,84 1o Juseph Win-
sor, fOF AL improvementin machines for mAKINE weaver's hirnoss,
Addittonal evidence snd elaborate oplnlons of experts have bean Intro-
dueed st the Anal hearing upon the disputed polnt, whetber (n the mschines
of the Sladdin Lype tha slze of the loop Is gaged Ly the neodlo or by the re.
talnor and (s substituces.  Question Is also made whother the fingers in the
Winsor machine, in fuot, gage and determine the sixe of the loaps, The the-
orles of the defendant’s experts upon this subject are Ingenious and elabo.
rato; but upon s close examination of the two machines, when opernting to
make heddlos, one cannot sl to discover thatl, as a practios] resalt, the
lungih of the Icmr n tho heddle 18 lmited lu the Winsor machine by the
fingers W1 and Wi, andin the slsddin mackine by the bifurcaied plate or ro-
talner, KEach of those dovices determines the size of tho oye or 100p by &
kage outalde of the eye fwelf, and thisoparation conatituted one of the pro.
minent features of Winsor's invention. his feature of his Inyention vn .
ablos him to dispense with the use of the laylng bar, around which the oy

noddle hivd before been formed, and thus to dispose of one of g‘o

roat obatacles inthe way of mnkln;‘ A loom harness nutomatically, which
Winsor was first to aocomplian, This offion of determining the distance
from eachother of the two extremitios of the oye hys Hmiting deyiee outside
of the ays (taelf, tho rotalner of the Englsh maohine perforiie for the RAmO
wid 10 nEbstantiinlly the samg manner as the nn‘mr- 1o tho Winkor maohin,

Tne mistake in ,.(,m".r tha speciientions ln the ro-Issted LNt by whiol
tho hookae are supposed Lo bo describod A aglng the longth of (o oyes, 18
Ko obvlously & mistake In nl«u‘rlplhmbum R0 ouslly carreoted by reforence
Lo the other parts of the patent and the machine déeoribod llulil oes not
tmpalr tie rikhis of the patentoe, The word *“toey,*' whon usod in that
clause of the spooibeations for the second thme, evident refors to the
fugers and 0ot the hooks, ssdetermining or @aging the size cJ the eye

11 1% contanned that as iottors pateat had beon granted on the tnvention n
Eugland i April, 1864, for the term of !'uunoeu'un from thelir gate, pri
1o the applloation for letters patent of tho Unitod Statos, the lotters '3’. nt
of the Unlted states axpired with the Eoglish patont, snd could noupbecl:_-.!

wally extended aftor the expiration of the patent,

The Limitation In cases of tort tu this Commonwealtl Is six

¢ | ing writer. His views are always sounda and enligh

Thoe English patent was not penled previous Lo the I5th of June, 184, [y
was taken out surreptitiously by some one who, without the knowiedgs of
the American lmnnf:n and withuut aathority from him, endeavored Lo ap

ropriate the benefts of his Invention, If & person had thus surreptitiously
rlkru out letters patont (n this country for the luvention of another wha
was diligently perfecting his [ovention, he would not thereby have de.
prived the real Inventor of any righta, It is not belleved thst, h,y takin
out In sdvance an English patent, tie could accomplish more than he coul
bave done by taking out letters patent in this coontry, Moreover, as the
English patent was not sealed prior to June 15, 1864, it was not more than
six montts prior to the application far letters patent In this country | apd
uuoer the nct of 186, e had u right fo take oui his patent In this countey
for the foll torm. aithiough he had taken ont aoe (& forelgn country, the
same haying been publistied at any thme within «ix months next precoding
the Aling of his specineations and drawings, To6 KoL OF 168 Was hot Inten.
ded to Mt the tnyventor's Hights under the act of 1558, but 1o enlarges thiem
He still hina the right to (ake out bis patent for the fall term, BOLwithstand -
1ng that he bao obtalnod and published & forelgn patent within slx months
But aftor the six mouths o had, for s furter spocified time, rl';m 1o take
ont his patent, subject to the eouditions and speciboations specined in the
act of 1589, Hut the provision In the act of 1559, with reference 1o the ef.
fect of his Invention, baying bheen patented In & forelgh country more
than six months prior to his application, evidentiy refers Lo the fact of (1a
having boen patented by him, the applicant for the American patent,

In the Intoriocutory decroe made on the motion for s preliminary Injune.
ton, and In what liss herefobefore been stated vpon the subject of fn.
fringement, reference has been hna solely to the Infringement of the thirg
and fourth clalms of the relssued parent, The question of Infriogement of
the elghth alaim remains to be considered.

The uf‘n.m clatm i for—

‘*8. The combination of the oliding bar, or Its equivalent, and the rods
-rlln1 tog-ther, sabstantially as described, whereby the leese (s preserved
after It In formed, and the heddies are drawn away from the locality where
they are formed on the sationary siats, and the movement of the sliding
bar, or its oquivalent, and the band sttached thereto, to which heddies are
tied in the procoss of formation."’

Winsor's righta under this claim also are to be considered In the light of
the fact that, prior 10 the date of bis Invention, there bad pever heen o
mschine coustraoted In which was orgsnlzed any apparatus for making the
difficult side of & weaver's harness, comnbined with & sliding bar, or s
oquivalent, for drawing away the heddies, nor had there, prior 1o the Inven-
tion of Winsar, been any machine baviog auy combination of the shding
bar, or any eqalvalents of any such rods as are described In the Winsor
patent, for receiving and preserving the leese of the heddies. The evidence
in the record proves that the Winsor invention sntedates any devioes which
are relled upon as antioipating this portion of the Winsor invention,

In the Elils and Sisddin machine we find the same sliaing bar for removing
where they are formed, combined with sato-
matie arrangements for making toe heddies. We nnd, alao, siats securing
and preserving the leeso supported by oue end only, as In the Winsor ma-
ohine, Ko as to afford the facllity of securing the twine at one of their sides
or the other by passing them by tho end, and by recelving thom as they are
formed upon the free ena, in combination, as [n.the Winsor machine, with
the serows and yoke for moving the heddies -Iunt The Ellls and Siaddin
dovices appear to be equivalent devices acuing in the samoe combloations to
accomplial the same result of preserving the leese after It (v formed ; and
although they, by aasisting to form the leese, do more than similar devices
do In the \'\'lnunr patent, that does not relleve them from lability to the
charge of Infringement,

The defondants must, therefors, be held to have Infringed the third,
fourth, and elghth clalms of the relssued patent.

Decreo for injunction und account as prayed for in the bill,

[ Chauncey Smith, Benjamin F, Thurston, and Wiltiam W. Swan, for eom-
piathant,

Benjamin F. Butler and A, K. P. Joy, for defendant, )

the heddles from the loealit

NEW BOOKS AND PUBLICATIONS,

TrE BELEMENTS OF PRYSICAL GEOGRAPHY, for the Use of Schools,
Academies, and Colleges. By Edwin J. Houston, A M., Profes-
sor of Physical Geography and Natural Philosophy in the Cen-
tral High School of Philadelphia. Price $1.75, Philadelphia, Pa.:
Eldredge and Brother, 17 North Seventh street.

This Is one of the best school books that we bave lately recelved. Itis
full of Informatioa, which has been thoroughly condensed without losing
any of its clearness of explanadion; and it {s written In astyle 10 Interest
the young reader, snd to Induce him to give proper attention to every
branch of the subject. The maps and otber {llustrations are excellent, and
the book 1s evidently the work of s writer who knows how to teach,

Tare ECONOMY OF WORKSHOP MANIPULATION, &t Logical Method of
Learning Constructive Mechanics. Armanged with Questions
for the Use of Apprentice Engineers and Students. By J.
Richards, Author of a “ Treatise on Woodworking Machines,"
ete. New York city: E. & F. N. Spon, 446 Broome street

Mr. Richards® works on the ecopomy of the mechaaical arts are well

known, and his new book will enh bis rep as a fluent and pleas-

d, and his precep

deserve to be learnt by heart by every young mechanie. The chapter on

mechanical drawing In the book now before us is an excellent plece of 1n-

struction.

TrE POLYTECHNIC REVIEW, Devoted to Sclenoce as Applied to the
Useful Arts. Published Monthly. Subscription $3 a year, puy-
able in advance. Philadelphia, Pa.;: Dre, Wahl & Grimshaw,
110 Bouth Fourth streot.

This publication Is Intended to ocoupy sote portion of the extensiye field
in which we are diligently laboring, and to present to its readers, monthly,
all the current Information on the many subjects included under the genes
ric name of Sclence, Its first pumber bas a creditable appearance,

PAPERS RELATING TO TUE FOREIGN RELATIONS OF THE UNITED
STATES, transmitted to Congress with the Annual Message of
the President, December 8, 1875. In Two Volumes.

NoTes oX TiE YucCA BORER. By Charles V. Riey, Ph.D, St.
Louts, Mo.: R. P. Studley Company, 221 North Main strect.

BominxER's MoNTHLY for March offers 1ts usual attractiye table of cons
tents, The number opens with an excelient description of the new bullds
inge of Trinity Collego, Hartford, Conn., witk llustrations, The architeo«
Lure of these proposed odifices Iy nitogether different from that of any other
college bulldings In the country, and will attract considerable popular fn-
terest, The kindorgarton systom of lonatrooting very young children is
clearly expounded by Dr. Eggleaton, Mr, Dorsoy Gardner writes upon the
strugglesand succosses of Wilson, the colebratod ornithologist, The editor
has s0me thoughtful essays on ** Pablic Halls'* and ** Common Sehools.**
Mr. P, T. Quinn contributes some timely directions about laying out small
placos and suggestions rolating to rural topios, and there s a goodly va~
riety of entertaining serial and short storfes, Subscription price # a year.
Scribner & Co., publishers, 743 Broadway, New York,

8. Niomoras for March is, as usual, preternaturally good. If the
editress would ovesslonally lntroduce something poor within Its covers, we
should be half Inelined to welcome 1t as a pleasing varioty, Just as a discord
o muste often adds to the besuty of the surrounding harmony, Mr, Whit-
tier mends a now and beautiful poem, Mrs, Oliphant the beginning of & se-
ries of interesting papors on Windsor Castle, Mr. Charles Dudley Warner
and Mr, Dayard Taylor contribute Interesting sketehes of forelgn countried,
Mine Alcott continuos hor ploasant talks; {n fact, we cannot protend to tell
half tho good things with which the youngsters aro provided, ‘I'he (llus-
rations nro ue eharming In subjoct and varfoty ua thoy are artistio, aud that
1o saylng o great deal, Subsoription price $4a year. Scriboer & Co., pub=
Ushors, 478 Brondway, Now Yark,

The ATLANTIO MOXTHLY for March begins with Mr, T, 1), Aldrich's new
poem **the Logend of Ara Coell'* Mr, John Fiske conoludes his papers
on the ** Unseen World,™ imparting results of modern sclentifo religlons
thought; Mr, Charles Francls Aduims publishes the first chaptor of his ex-
cellont essay on the **State and the Rallroads,' one of the most valoable
and thoughtful contributions 1o the ltarature of the raliway that we have
overread. The beauty of inflation and the advantages of a paper cur-
rency Mr. Henry Caroy Ialrd attompts to show fn an article, none the less
woll writton and [nteresting, oven If ita writer,in the oplnfon Of Host peo-
plo, Inon the wrong side of the present fmportant flnanelal CONLrOYersy,
Mrw, Fanoy Kemblo continues hor plonsant ** Gosslp,'* Mr, K. W, Jonos tells
U B0 BOW fa0ls wbout the Welsh fn Ameriea; and bosides & varloty of
short pooma by Dr, flolmes and other well known writors, tho editor eons
tributes nis unual oaréfal and critionl roviews of current lterature, Iurd
& HMoughton, publishers, New York and Boston, #4 per yoar,

THE ALviNe,~The Aldine Company, 18 and % Vesey street, Now York,
have tawnod, of this year's numbers, Parts 1,2, 8, and 4. The engrayings,
lettorproas, and paper aro all of the highest atandard of art work, Pub-
lahed fortalghtly at %0 cents & number, and sold only 10 subscribers. The
publishiers aunounced It as thetr inteation to make It the leading art journal

of America. They are fulfilling thelr proauise,
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Inventions Patonted in England by Americans,

{(Comblled trom the Commissioners of Patenta’ Journal.)
Mlnmihnmn. 1916, Inclustve.

NoAT DErACuER,—R. F. Hyde, Springfield, Mass.
HorLem, 10, ~1. T, Babbitt, New York efty.
m—‘?‘ . &, Dixon, Chioago, I,

w COPFRR, %10~ , Turner, Bridgowator, Mass,

CoNONRTR mnm.-'r. ‘Cook, Slng Sing, N. Y.

Qor Tunk. G, 1. Btmmons, Bonningron, Vi, ¢t al.

Cor TUnE, -], Kssox, North Bonuington, V.

Corring Ot Oaxe.—~A, 1, Lawthor (of Chleago, Ti1.), Liverpool, Eng.
ELeoTaio ReovLATon.—J, Sangstor of al., Bufialo, N, Y.
EXTINOUIANING Frnen,—J. L, Huatiogs ef al., Plttsburgh, Pa.
Fraxaixo Maonixe.—R, O, Nugont, Dayton, Ohlo, Two patents,
¥rioriox Ouvron.—W. F, Holake ef al,, Now York clty.
Funxaox.—K. Bavage, West Moriden, Conn.

Grove Fasrexixo.—F. G, Farnham, Hawley, Pa.

HAuyReTRE BOR, —Johnston Harvester Co., lirockport, N. Y,
Housmanon, —E, L, Tovis, Philadelphis, Pa.

Hor Waran Surrny,—J, Archer, Denver, Col,

Lasxr.~A. Burbank, Rochoster, N, V.

Laquin Meren. D, W, Huntngton f al,, South Coventry Conn,
Look Wasnen.~8, K, Geo, Now York olty.

LUNMIOANT,~H, V. B, Draper of al,, Hannibal, Mo,

MakING Croans, ®1o.—J, T, Hannaman et al,, Baltimore, Md.

Maxixa Coxonnrs BLooxs,—1T, Cook, Stug Slog, N, Y,

MAKING Gaw, w70, —J. P, Gill, Nowark, N. J.

MAxING Saoxws,—~H. P, Gariand (of San Francisco,Csl.),Dundee Scotland,

Maxixe Srxy,~J, Baur (of Brooklyn, N.Y.), London,Bog. Two p

Scientific Amevican,

oose odge all round, beneath which the suspenders pass whon bond-
Ing forward. The upper part of tho bosom I8 attached to the nock
band bolow the yoke band, so that tho pressure of the susponders
on the shoulders does not cause the top of the bosom to bend or
rumple,

IMPROVED HARNESS,
Bonjamin H. Cross, Byron, Ga,—In order to connoct tho trace
obuin and back steap, this inventor suggesta o couple of tlogs nnd
a buokle tongue suspended from n bar fustened (o a loop attached
to the baok strap, 8o that tho trace chnln passes through the rings
and s fastoned by the tonguo,

IMPROVED CARTRIDGE,

Louls T. De Froldeville, Parls, France.—This inventor Interposcs
between tho powder and the bullet n layer of grease to keop out
dampness, to operate asn gus check, and lubricate the gun ; and
thon, to prevent the grease from permeating the powder grains, he
places between the greaso and the powder two wads, with a motal-
o plate placed between them to prevent the absorption and pene-
tration of the grease through the wads.

IMPROVED ITARNESS SADDLE,
Robert Spencer, Brooklyn, N, Y.—~Tho object of this invention Is
to Incrense the flexibility of a harness saddle, 80 ad to cause tho
same to automatically adjust (tself to the horse's buok, It conuluts
in the combination, with the bearings and trimmings of & harnoss
saddle, of n thin main plate of elastic steel, securely attached to,
and worked up with, the other parts of the saddie. The cruppor
100p also, being held in place by the crupper, and the water hook,

Maxixo Srant Roos, ¥10,—C, P, Haughlan, Brooklyn, N.IY.
METAL-TURNING LaTux. —H. M, Quackenbush, Herkimer, N. Y.
PRINTING AXD CUTTING MaOuINE~K. M. Hoe ¢f al., New York city.
Prorurien,—J. Ellis, Freeport, N, Y.

RAILWAY (GaTx, 210 —8, A, Jonks, Lineoln, R. L.

RAILwAY WrEnLs, x10.~J, Dowron, Senr,, Philadelphia, Pa., et al.
Rexvixo Satns.—P, C, Marah, Nor‘hampton, Mass,
Reynrannaron,—J. J, Bate, Brooklyn, N, Y.

Ruvonvixo Pisror,.—E, P, Boardman, Lawrence, Mass.

ROOK Durun, M, D, Converso, New York olty,

Roruxm Sxate.—S, O, Brown (of San ¥ Isco, Cal), London, Eugland,

Rowroox . —F. A, Gower, Providence, B. 1.

BOREWING Macitixe ~F, P, Sheldon, Providence, R. I.
SEwiNe Maomixe, x1o.—~R, H, §t, John, Springfield, Ohfo,
SEWING Maouixx.—Howe Machine Company, Bridgeport, Conn.
SEWING Macmixe.—J, E, A, Gibbs, Steele’s Tavern, Va.
SEwiNe Nexore, —H. M, Jenkios, New York clty,
BUARPEXNING Saws.—W, L, Covel, Providence, R. I,

Srrax Exorxx.—~W, O, Wilcox ef al., San Franclsco, Cal.
TREATING O1L Sxxps.—A. B, Lawther (of Chicago, 111.), Liverpool,|Eng.
Tyre Wuiren, 270, —G. H, Morgan, Alexandria, Va,

Woon Souews, x10.—T, J, Bloan, New York eity.

belng hold {n place by its reln, cannot turn.

IMPROVED LOCK FOR TRUNKS, ETC,
Christian H. Stall, Red Falls, N. Y.—This consista of a system of
oheoks to obstruct the turning of the key and prevent the unlook-
ing of the lock, except by one soquainted with the order of opera-
tion by which the checks may be displaced or avoided.

-
NEW HOUSEHOLD ARTICLES,

IMPROVED COMBINED SKIMMER AND FORK,

Emerson E. Flagg, Brattleborough, Vt.—A skimmer and a fork
are here connected with cach other in such a manner that they
may be slid back and forth upon ench othber, to adapt the Instru-
ment to be used as a skimmer or asa fork.

IMPROVED CUPBOARD,

Lewis Spangler, Auburn, Ind.—This is a cupboard constructed to
extend through two stories, connecting the kitchen and dining room
floor with the cellar fioor below. It s set into the dividing wall of
the kitchen and dining room, and arranged with doors at both
sides to give access from either side. The cupboard is arraoged

with sinks, hinged tables at both sides, and an eleyator that is

Berent Dumevican and Loreign Fatents.
NEW AGRICULTURAL INVENTIONS,

IMPROVED BUTTER PACKAGE.

raised and lowered by holsting mechanism, to connect with the
cellar. A refrigerating and other shelves serve to preserve articles
that have to be kept in a cool state.

IMPROVED FLOUR SIEVE.

Ferdinand Blair, Pleasanton, Kas.—This invention relates to sup-
porting the rotating crank shaft of the sifter upon arms which are

Androw Jackson Dibble, Franklin, N. Y.—This is a new package | bent upward at the middle: the object being to provide a space at

169
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IMPROVED CAR COUPLING,

Horneo Resloy, Cumberland, Md.—This invention relates to oer-
taln improvementa in that cluss of automatic ear couplings in
which n gravity catoh Is pivoted in the draw bar so as to rise above
tho ontering ok and fall through the same to effect the coupling
It conuists in the particular construction and arrmogoment of the
mid geavity cateh, provided with a hole which receives a coupling
pin of the ordinnry construotion, to secure the short links of cars
unprovided with the genvity ontoh, whereby the devices are equally
s woll ndapted to bo couplod with the draw bars of the ordinary
form.

IMIROVED TIREADLE,

Honry Reese, Baltimore, Md.~The object of this Invention Is to
lossen the fatigue of oporating sewing machines and other devices
run by treadle power by means of n peculiar construction of trea-
dle which permits the movement of the latter to be made without
bending the ankles, and enables the operator to run the machine
with a very light expenditure of muscular power. This result is
nocomplished by a peoullar construction of two Independent trea-
dles hinged or pivoted upon opposite sides of the fulorum of the
main treadle, bheld In proper horfzontal position by means of
springs, and arranged adjustably for elther foot foremost,

IMIFROVED BCREW-CUTTING DIES,

Shadrach N, Cudworth and George R, Stetson, New Dedford,
Musa,, assignors to the Morse Twist Drill and Machine Company,
snme place, —The die consists of two parts, held together by moans
of n gulde, whioh has holes for screws formed in it, which are elon-
gated to admit of adjustment of the dies to which the gulde is con-
neoted. The Inveation nlso consists of two adjusting scrows fitted
in the body of ono part of the die to secure the die positively nfter
belng adjusted, and an improved adjusting die and gulde connected
with a screw plate,

IMPROVED BELT STRETCHENR,
Frederick L Spless and Willlam Spless, New York city. —Barsare

‘| olamped on the meeting onds of the belt. On the ends of sald bars

are Journuled two or more loose pulleys; ulso heoks are fastened
on two or four of the extremitios, To the hooks are attached tho
standing parts of cords whioh, passing over the pulleys of the bars,
form tackles whereby the ends of the belt may be drawn together.

IMPROVED PUMP FPISTON.

Lorenzo D. Hovey, Clinton, IlL.—This piston has tapering base
rings, botween which an elastio packiog ring is secured. The riogs
are perforated to allow the entrance of guide rods, which are of
such a hight that a heavy cylindrical valve may slide vertically
within them. Their upper ends are attached to the connecting
socket of the pump rod. On ascent of the plunger, the valve's
leather-lined packed bottom bears on the interior wedge ring, so as
to close the openiog through it watertight. The descent of the
piston lifts the valve and allows the passage of the water through
the base rings.

IMPROVED GIGGING MACHINE,

Carl Gerber, Sr., and Christian Woeifel, Webstor, Mass.—This
invention consists in combining, with the stretchiog and guiding
rolls of a napping machine, sliding napping cards, armaoged be-
tween each pair of guide rolls, and adapted to reciprocate in planes

nontalning butter, 50 construoted that the cover may be readily | the center of the ve wire bottom of the sifter for reception | At Figbt angies thereto. The quick withdrawal of the cards from

attaobed and detached, and when attached will be held securely | of hard particles in the flour, or worms, insects, or m“:wn the cloth gives them, it is claimed, no chbance to stick, and over-

ond airtight in place, and will prevent the tub from spreadiog. It | podies. comes thereby the objectionable rigidity of the rotating wire cards,

combines a novel arrangement of grooved catch blocks on the side while doing the dressing in & more perfect and rapid manner than

und cover of & tub, together with a locking latch. George Sberwin and Edmond Hoople, New York city.—Ia this the teasels, but without the expensive and troublesome features of

) IMPROVED MILK PAX COVER. device the chimney is fitted on guides, with or without friction | 0 o0

Alfred F. Morgan, Mason City, [own.—This is a cover for mifk pans, | rollers, to enable it o be ruised up and let down for lighting, trim-

E made of wire gauze for the top, tin or other sheet metal for the | ming, fling, ete. The guides control and keep the chimney in
rim and for the fange which shuts down the sides of the pan.

IMPROVED HARVESTER RAKE.

IMPROVED LAMP.

IMPROVED NAIL MACHINE,
Stephen Butterfield, Boston, Mass.—This invention consists of two
place, so that it will not fall when raised up, and will drop into Ita | sets of dies, arraoged like comb teeth and fixed on slides. The lat-
place with certainty when down. ter are caused to move the teeth of one set (nto the spaces of the

IMPROVED WEATHER STRIP.

S

Samuel M. Morrison, Fairfield, Iowa.—This is an improved attach-
ment to barvesters that raise the cut grain to the binders’ table by

Thomas Walker and Washington A. McCrery, Pleasantville, Md.

the action of vibrating rakes, €0 as to cause. the grain to be deliy- | —The object of this inveation is to provide a weather strip for clos-
ered to the binders straight and even, without regard to its condi- | 108 the crack between the door sill and the bottom of the door. It
tion. The invention consists in the combination of the upper rakes | CODsists In the particular construction of a strip of molding hav-

bangiog down from a feeder, so that they are caught between the
fingers and shaped {nto nails by them. Below these fingers the pro-
Jecting ends of the rods are upset, to form heads, by a header
forced up nearly against tho dies by the stide which works the dles.

other set, in which condition they form dies, which shape rods }

ts are formed by the upper wargins of dies,
und their crank shafts with the lower angular rakes and their crank | (0% A0 _extensible slide held to the molding by a sprng, with a ::&::‘lnmmodluoly lbove’ the dlu”;o points of xh'::.n. "::’,:’:
shafts. There is a slight variation of speed of the rakes during a | 5P of rubber upon its bottom, and the whole so arranged that, | 0.4 from the rods, The header then moves laterally a lttle, and
portion of their revolution, and the consequent jostling of the | When the door is open, the spring holds the slide up and away from | oo noseazos for the escape of the nails when froed by the open-
grain has a tendency to cause taogled grain to become parallel the carpet, and out of sight, and when the door is closed tho sald ing of the dies.
with the teeth, which are set in horizontal lines. The upper rakes slide Is extended downward, 50 as to entirely close the crack.
ure #0 set that their tecth may slightly overlap the teeth of the OEPROVED AMOTE-FRA0H DOP AT IMPROVED ROTARY ENGINE AND WATER WHEEL.
lower rakes, while leaving sufficient space between the rake bars, | wm, H. Hall, Jersey City, N. J., and Jobn Kennell, } N.J John Lucas, Hastings, Minn.~This lovention consists in the con-
50 that light and heayy grain will be carried up with the samo fa- | _The Invention relates to that class of preventives which haye | *roction of a revolving piston wheel,which is formed of two parts,
cility. s Roich e Ve in diametrical registeriog slots, In which is armanged a piston plate, *
been long employ oter moths from atlacking woolen goods, | )4 sournals of which are seated in recosses made in the parts of the
IMPROVED COTTON PLANTER. furs, and pictures, and consiats In dissolving purified tar and mix- | oiyon wheol. The pivoted plston is arranged to oscillate 1o & line
Leonidas M. Rhodes, Warrenton, Gn.—This is an improvement | 0¥ It with camphor, merbane, cltronella, bitter almonds, and ex- | ¢ iont angles to the rotation of the piston wheel, by the action of
upon a machine hitherto patented to same inventor, {n which the | tract of cedar. The solution may then be sprinkled on the wmpper

tho water or steam admitted into the engine casing. Sald casing is
seod Is diseharged through a siot In the bottom of the bopper, It [OF eovelope fn which the article is to be enclosed. provided with an oblique opening for the passage of the p

1s now found that a better result may bo attained by constructing e

the hopper without u slot, and providing the traveling wheel with
pins or fingers inclined rearward, 50 a8 to draw the geed townrd the
alde of the wheel and deliver it through the space between the hop-
per and wheel

IMPROVED STUMP EXTRACTOR.

NEW WOODWORKING AND HOUSE AND CARRIAGE

BUILDING INVENTIONS.

IMPROVED TIRE UPSETTER,
Tharles H, Roynolds, Brooklyn, N. Y., assignor to himself and

Willimn Froudel, same place, ~This Invention consists of gripper
John Platten, Fort Howard, Wis.—This I8 a vertical windlass opo- :
rated by s horizontal sweop, (o which the power is appliod. The Jaws fixed on pivols 50 as o adjust nutomatically to tires of any

windlass winds the fall of u slogle purchase, from the moving block

radius ; and It also consists of u novel contrivance of the pivots for

both the stationary and movablo Jaws, arranged so that the rosist-
of which connection is made to the stump by a series of bars so- | /0, iy taken diroctly by the supporting blooks instoad of boiog
oured together. The lower end of the windlass oylinder revolves

in a ring formed in the center of & lower bar, and restsand revolves

in u cup-shaped plate connected with and supported from the bar,

& space belng left between the edge of the cup and the ring of the

expended un pivot bolts,

IMPROVED THILL COUPLING,
William O, Hanby, Osecola, O, In this thill coupling, the ifven-

bar, to enable any sand or dirt that muy got into the sald cup to be | tor employs w cllp baving u porfomted block, through which

convenlently removed,

IMPROVED GRIT SEPARATOI,
Waltor M. Jackson, Augusta, Ga.—~This consists of a palr of rld-

dles, which detain and transversely shuke the grain until the latter

pussos through their perforntions, while the lghter lupuritios are
eliminated in frout of the winnower by a blust from the fan, com-
ing lengthwise. Beneath the lower riddle (8 placed o pair of con-

pusses the pintle, to which the thill fron I8 hioged, The lovention
18 0 nop-rattlor, the work nod wonr belog brought upon tho soups
Hog bolt, while the knuokle ot thut polnt s subject to the prossure
of rubber,

NEW MECHANICAL AND fnumnnmo INVENTIONS,

v ‘RD IMBINK ’ p ACHIN 4
veyors, converging toward each other in & downward direotion, IMPROVED COMBINED DANNEL HOOF MACIHINE AND COILER,

and toward the middle of u subjacent grading slove.
IMPROVED CHURN,

George O, Bkidmore, Grund Raplds, Mioh, This invention relntes
10 u povel construction of a machine for making barrel hoops. 1t
conglsts (o the armmogoment of dovioos for feeding the boards to n

David L. Epperson, Mill Shoals, I1L.—The novel featuro horo Is a | reciprocating shuttle, careylog o koife which at eaoh stroke outs off

dasher goured with s crunk shaft, 8o as to be rupidly revolyed, and | a4 hoop slip,

1t ulso conalata In the mouns for automutionlly rovors.

thus cuuse the cream to flow continuously into the whoel at the | ing the motion of the reolprocating shuttle, and in the mesns for
top, through and out of it at the poriphoery, and back to the top, by | teimming the ends of the hoop slip, orimplog it Into the olronlar

which it ehurns the cresm Into buttor In & sbhort tme,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED siuT,

Geo, D, Bighmie, Poughkospsle, N. ¥.~This (nvention relates to

cortain improvements (n shirts, designed to obviate the breaking
and rumpling of the bosom produced by the bending of the body
and the girding of the suspenders. It consists in 4 bosom or front
Attached to the shirt about un inoh from the edge, 8o as to leave

form, and eolling them (nto bundios for the market,

IMPROVED BELY COUPLING,

Jumes K. P, Shelton, Gaston, Aln.—A secles of square holes In
wido In each end of the belt, On the under side of the Intter are
placed transvorse wires, The lucing 18 first seoured to one end of
the belt, passed through the Nest hole around the wire, then lod to
the other end of the belt, earried through the opposite hole and
nround the wire, and so on until all the bholes are laced. Notohed
strips of belting are Inserted botwoen the wires and the belt to pre-
vont wear,

wheel shaft, 50 as to cause the beveled sides of the plston wheel to
bear aguinst the (nner sides of the casing. The pivoted piston
plate (s made (n two or more parts, to adapt it to recelve and hold
packiog betwoen sald parts,

IMPROVED POST DRIVER.

Isainh W, Norton, Memphis, Mo.~This s an improved portable
post driver, that may be used on slopiog ground for the purpose
of driving in the posts in perpendicular position with great rapld-
Ity. The hammer ls raised by bringiog one of the cams on the end
of a lever, and the post s then placed into position In the guides
The hammer is then adjusted 1o the hight of the same by ruisiog
or lowering its pivoted supporting frame. When the bammer ¥ in
tho required positfon, the drum s operated and the cams of the
actuating whoeel will enguge the hammer lever, producing power-
ful strokes of the bammoer In mpld succession, until the post Is
deiven (nto u levol with the hight of tho bed frame,

IMPROVED WATER ELEVATOR,
Androw B, Flowers, Thibodesux, La.—This conslsts malnly of an
ondloss buoket obhuin, The buokets are provided with sultable
guards to provent tho esoape of water. There are devices for
ohanging the tonsion of the chalo, and also an adjustablo spout,
Tho spparatus 18 sultable for dmining marsbes, levigatiog land, and
the like.

IMPROVED CIIEESE OUTTER,

Bowne G, Yates, Madelin, Minn,~A hioged section s opened for
the purpose of outting off a portion of the cheoso ; the knife (s then
ralsod wnd the platform tarned s pleco of required s s bolow
the koife, whioh Is then earrlod down, outting the pleces In rmdinl
direotion from the choeso, After the ploce s taken out the front
sootion fn brought baok on the bso purt, 10 48 1o Inoloss thereby
tho choese complotely, and keop off flies, oto,

IMPROVED SPRING FPOWEMN,
Churles M, Frahm and Willlam Scharnweber, Chicago, 11, ~This
18 0 now arrangowent of n serios of cotled springs nnd gears, whereby
o large numbor oan bo armoged 1o a small space, and each
can bo wound up Independently of the others, and while the
ohine is running. There I8 an Ingenious mhuum
stop mechunism, the whole forming « machine designed for

wherover light power s requleed,
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~ Bustness and Persoual.

" 'he Oharpe for Tnsertion wnder thia head (s One DN-

" lara Line, 1f the Notices exceed Four Lines, One
’&uanwmunwuw

o “ Catechism of the Losamotive,” 625 pagos,
950 engravings, The theory, construetion, and manage-
ment of American Locomotives. Sent post pald, on ro-
celptof 83, H. r.u.no-a:.:::cny.n.r.

“ Weinkles Recipes™
m:nll‘tl.c:uﬂa‘ Eagineers. Hundreds of

spprentices, Malled, post
N. Munh. Pabiisher, P 0, Box 172, New York iy,

Wanted—Machines for Knitting Fancy Worsted
Wobs sultable for berders. I, K. Dilllagham, 3 and i
West Brosdway, New York, i

manufacture of axperimen 0
mdﬂum Allen Fire Supply Co., Prov,, K1

OWMmenudM“m Prise." A.
B. Coho, 197 Water Street, Now York,

Partios familiar with the Sewing Machine Dusi-
ess mAY hear of good business, by applying. by letter
or 18 person, to the Pennsylvania Teck Works, Norris-
town, Pa. -

Warted—A Inrgo size second hand Vacuum Pan,
aleo large tixe Hydranlic Press. Addrems A, G, Pinker.
ton, 105 South Street, Baltlmore, Md.

Sash and Door Factory, Planing Mill, &e., for
Sale. Soezdvertisement on page 172 A
Sale—Wood Working Mill, 2 Story,85x
ety compiete,near X. T C.B.K. Depot, 8. Kortd,

Syracuse, N. Y.

Palnters & Grainors—Sond for desoriptive Cata-
togue. & Sample of Arat class & quick Gralning. Exe-
ented with my new perforated Metallio Gralving Tools.
#0000 1n dally use. J. J. Callow, Cloveiand, Oblo.

Wanted—Bvery Maochine Shop to send for one of
Gardioer's pat. and squard hments for
Lathes. On fivedays' trial, to be returned at our ex-
pense If not satistactory. 700 ote Inch sbafis centered
and squared up per day. Price §35, RE. K. State & Co.,
Springteld, Oblo.

Wanted—A Second-hand Pulley Lathe,
sbout & toch swing. Address Beotel, Margedant & Co.,
Hamilves, Ohio.

Family Dish Drainer—Shop right deed and pat-
terns, One yesr or more, §10 per year, J. R, Abbe, Law-
rence, Mass,

Loocomotive—A No. 1, 10 tun, Narrow Gauge,for
Bale, very cheap. C. M. Hart, Clarkaburg, West Va.

For Sale—6 good Millere, $175 ench ; No. 1 Brown
& Sharpe Screw Machine, $400; 1) in. Dolt Cutter, §135;
85 in. Gear Cutter, $375; 86 In . x16)4 ft, Lathe, 8400; 151n.x
¥ 1t Lathe £175; 6 ft. Planer 8430, Khearman, d5Cortlandt.

8 Water Powers for Sale—15, 80 & 50 H P. (concen-
trated would avernge over %0 H.P,), on the  Bushkiil,**
3t Easton, Pa.,and 3 a, Land, 5 Dwellings, 3 MIII Sites,
with 2go0od Dams. Sale March 7, 1§76, on the premises,
st 2P, M_, by Dantel Wagener's Trustees.

For 6 1st class Shapers and other tools, new and
204 band, sddress E. P. Bullard, 45 Beekman 8t., N. Y.

Makers of Metal Button Machinery, address
Smith & Wicks, Balttmore, Md,

Seeds and Implements—200 {[lustrations just out.
Enclose 5cent stamp. A. B. Cohu, 197 Water §t,, N. Y.

For Sale—125 Horse Power Beam Engine, with
parallel motion, suliable for s steamboat, P. O. Box
1208, New Haven, Conn,

Yocom's Split-Collars and Split-Pulloys are same
sppesrance, strength, and price, as Whole-Collars, and
Whole-Pulleys. Shafting Works, Drinker 8t,, below 147
North Second Street, Phlladelphls, Pa.

Piles—A sure cure. Bample free, post pald. A
trial Is Its best advertisement. Wonder Worker Medl-
cine Company, Salem, N, J.

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other kinds imitations and inferfor, Cau-
tlon—Our name ts stamped in fall on all our best Stand-
ard Belting, Packiog, and Hose, Buy tbhat only. The
Dest 1s the chespest, New York Beluing snd Packing
Company. ¥ and 3 Park Row, New York.

Stoel Castings, from oune Ib. to five thousand 1bs.
(avalzable where grest streagih and durabliity are re-
quired. Send for Circular., Plttsburgh Stesl Casting
Co., Pittsbargh, Ps,

The Original Skinner Portable Engine (Im-
proved), 2108 H.P. L. G. Skinner, Erle, Ps.

Bouit's Paneling, Moulding and Dovetailing Ma-
chine is 3 complete success. Send for pampblet and sam-
pleof work. B. C. Msch'y Co., Battie Creek, Mica,

Patent Seroll and Band Saws, best and
inuse., m,mcm..am.o::m

For best and cheapest Surface Planers ani Uni-
versal Wood Workers, sddress Bentel, Margedar . & Co.,
Hami ton, Ohlo,

Mach’y Depots, Mech. Eog'rs, Millwrights, New
Maouf'g Esterprises~Send for Cstalogue of best line
Shaft outat In the country. A. B, Cook & Co., Erie,Pa.

Our new catalogue of drawing materials will be
sent on receipt of 10, Add, Keuftel & Esser, Now York.

Hotchkiss Alr Spring Porge Hammer, vest
warket, Prioss low. D, Frisvie & Co , New Haven, Ot

: Water, Gas and Btoam Goods—Send eight stamps
m: ?'.mnla ‘o‘v.:r 400 llustrations,to Batiey,

For best Proases, Dies, and Fruit Can Tools, Bliss
& Williacs, cor. of Fiymouth and Jay, Brookiyn, N, Y.

For Solid Wrought-iron Beams,
tsement, Addross Union Irom Mills, mq».:;::’;:'
for ithograpt &c.

Hotchkiss & Ball, Meriden, Conn., Foundrym:
and workers of sheet metal, Fine 3:lrl:ou Cuun:
W order. Job work solieited.

Peck’s Patent Drop Press. Still the best
Address Milo Feck, Now Haven, Cona. N,
All Fruit-can Tools, Ferracute W'ks, Bridgeton,N.J,

American Metaline Co., 81 Warren St., N.Y.City,

For Bolid Emery Whools and Macht
the Union Btone Co., Boston, Mams., for g:g{ulnd i

Hydraulic Presscs and Jucks, new and secon
basd, Lathes ana Machinery for Pollating snd an:
Metals, E.Lyon, 470 Grand Street, Xew York.

Spianing Rings of & Superio &
ville Spinsing Ring Co,, nnmv:u?.unﬁl-? ol

For best Bolt Cutter, st greatl
Sidress H. B, Browa & Co,, aniv':ltl;:imm

Dismond Tools—J. Dickinson, 84 Nussau 6t., N.Y.
Templos and Oflcans. Drapor, Hopodale, Mass.

Scientific

[MARCH 11,

1876.

Q. C. will find a recipe forliquid glue on p,
o, vol. 22 —F. G. 8. will find a description of the
ventilation of the Paris opera house on p. 184, vol
2.-J. 0. M. will find s desoription of artificlal
Ivory on p, 28, vol. 3, Seo above for liquid glue.
—~R.W. E. will find directions for making an
moltan harp on p. 815, vol. 3. J. H. P.will ind &
recipe for a light meotal on p. 547, vol. 3L.-N. M. K,
will find direotions for cloansing water pipes on p,
0, vol, 34.—F. L. J. will find full directions for

. | making paper boats on p. 163, vol. 27, This also

answors P. T. H.—E. 8. 8. will ind full directions
for construoting a windmill on p. 241, vol, &,
This nlso answors B, W. 8.—<N. will find directions
for Diling black walnut on p. 815, vol. 30.~F, B, M,
will find the information ho wants, as to condensn-
tion ona cold vessol, on p. 48, vol. 3L.—A. J.should
address the School of Mines, Columbia College,
Now York clty.—~J. H. K.'s query us to color of
gold, eto., is answered on p. 353, vol. 53.—N.E. F,
will ind a desoription of toughened glass on p.
20, vol. 33.—J, W. B. willfind a description of a
brown staln for wood on this or the next page.—8.
B. will ind a deseription of a battery sulted for
plating on p. 24, vol. 82.-G. H. W. should read
Chevreul’s book on color, to be obtained through
any good bookseller.—A. N. will find directions for
gllding on stone or marble on p. 59, vol. 30.—J. B,
will find full directions for bending gas pipes on
p. 150, vol. 83,

(1) P. C. mays: Please state the number of
shots that can be fired from the best kind of mi-
trafllcuse. A. About 400 rounds a minute, we be-
lleve.

{2) 3. M. R. asks: 1. How much steam will
pass through a 2}4 ioch pipe in 1 minuteat a
pressure of €0 Ibs. to the square inch? A. The
question cannot bo answered geoerally, as it de-
pends oa the length and arrangement of the pipe,
the quality of the steam, ete. As a rough approx-
tmation, the aiount may be taken as between
1,600 and 1,700 cuble feet a minute. 2. How many
cubic feet of steam will 1 cubic foot of water
make? A. It will depead upon the pressure of
the steam. You will find tables in any good mod-
ern treatise on the steam engine. 3. How many
cubic feet of water will a boller (diameter 62 inoh-
es, 15feet long, with 40 three inch tubes) evapo-
rate in one hour, fired externally, to maintain a
pressure of 80 Ibs. to the square inch? A. Be-
tween such bollers in practice, about the follow-
ing range of results Is obtained: Coal burned per
square foot of grate per hoar, 5 to 15 Ibs., water
evaporated per Ib, of coal, 6 to 10 ibs. Henoe you
soe that it would be tolerably difficult to answer so
geoeral 4 question as you bave proposed, ina de-
finite manner. 4. How many cublo feet of steam
will pass through an 12 x 14 engine fn one hour,
running at a speed of 150 revolutions per minute,
at 50 1bs. pressure per square inch? A. There is
about the samo range in eongines of this size as
there I8 {n the bollers, the amount of water used
per horse power per hour varying from 80 to 100
1bs.

(3) W. M. asks: What is the name and
what i the mode of drawing the proper curve up-
on which to turn the points of piles in order to
have them sink the doepest witha given blow? A.
We imagine that you refer to the so-called anti-
friotion curve, or tractnx. Its equation, referred
to rectangular axes, is as follows: z=hxlog.

(57)- =

(4) F. T. T. asks: Can you point to s series
of experiments upon the resistances to transverse
stress on very short bars, the lengths of which
are, a3 a maximum, but little greater than the
lines that are the measures of thelr cross sections?
A. If, us we understand you, you refer to a load
uniformly distributed over a very short beam,
fixed or supported at tho ends, we imsgine that
you might safely proportion the part by a consid.
eration of the sbearing resistance. We shall be
very glad, however, to receive and publish any ox-
perimental data that our readers may bave.

(5) A. J. asks: 1. Indriving asawmill, is
it practicable totransmit power by a cog wheel on
the engine shaft geared to one on the saw man-
drei? A. No. 2. How would this compare for
safety with the usual method of using a long belt?
A. Notwell. 3. How many feet of soft timber per
hour, with sultable feed, can be sawn with a 52
inch saw driven by a 15 horse power engine? A.
This depends on a vglety of conditions. 4, Is it
true that the bore of a new engine oylinder 15 al-
ways an even number of inches? A, No.

(6) J. W, P.says: | am about making an
engine to drive an ordinary skiff, Ithink that two
osclllating eylinders, each about 13§ inches bore
by 3 inchos stroke, will be about as good a form as
any : but 1 do not know how to buaild the boller. 1
wish you would be sogood as to tell me the proper
sfze and form of boller, also the best kind of fuel
w burn, and what degree of power it would be
likely to develope. A. Makea boller from 15 to
20 inches In diameter, and 3i¢ feet high, with two
fnch tubes. Uso suthracite coal, nut size, for fuel,
In regard to the horse power of this or any other
boller, we can give you no information.

(7) B. L. nsks: What is meant by wsul-
phuric acld at 50* B.? A. 50° of Beaumé's hydro-
meter,

What shape of tool Is most suitable for turning
felt wheels, such as aro used for polishing with
crocus, oto.? A. A carpenter's chisel.

‘8) W. T.pays: l am about to put an en
gloe of 134 horse power, making ususlly 300 revo.
lutions per minute, into a boat 18 feet Yong, & feot
wide, drawiog 8 inehes forward and the diamoter
of the propeller aft. What should be the size and
pitoh of the propeller? A. If you use one pPro-

Amevican.
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pollor, it should have adinmoter of nt lonst 18 Inoh |} to 4. 4. What is the proportion of ares In the
o, and about 24 foet pitoh, ¥ Should tho shnft | soocond row of return tubes? A Genernlly somewhgt
ho plaoced parallel to the surfnoo of tho ‘wator or fsmaller ; for Instanoe, If } in first row, 4 1n soo.
paraliel to tho kool 7 A, Mako tho whaft npproxis fond, & Would you conslder It Just an coonomiog|
matoly parllol to the Kool It is diMoult to give a | in fuel to got the sme nmouct of orom section by
gonoral ostimnte of tho slip of small propollors, | one row of 6inoh return tubes as by two rowy of
but for o smull bont like yours you will do very [9inch return tubea? A, Gonernlly, there would

woll If the slip does not excoed #5 or #0 per cont,

(" J. B. R says: Will you pleaso inform
mo how 1 oan restore odge tools, such as plnoe bits,
chisels, oto,, to thelr origionl temper, aftor they
have gone through a fire? A, Heat them to
oherry red, and quench them endwiseo in lukewarm
olean water. Then brighten the sarface with em.
ory and reheat them slowly over a pleco of hoated
tron untll & brown color appears, thon quench
thom In water,

(10) J, B, J, says: I wish to roll sheet hrass
and orimp the samo while bot. The heat softens
the motal and takes all of the stilfness out of It
By what proooss can it again be hardoned? A, Ny
rolling It cold.

(11) C. B, asks: 1. Is there any way of ma
Ing wiped Joints on water pipes other thun froea-
g the pipes,io ease the water could not be turned
off? A. Wo know of none, 2, What Is the vse of
an alr ohamber (n a force pump ? A, To make the
supply and delivery of water even. 5. Why does
& water pipe burst when frozen? A. Docauso the
water expands in freezing.

(12) D. H. asks: Does the pressure on the
valve of a common alide valve engine depend on
the aroa of the valve or the urea of port? A. On
tho area of the valve.

(18) J. 8, nsks: 1. What temper is required
for a butoher's steel? A, Tho steel may bo hard
ened as bard as fire and wator will make It, or
tempored to a brown color. 2. Is theroa certain
quality of steel for sharpening steel ¥ A, Use onst
stool,

(14) J. H. says: It is proposed to change
the course of a slow,circuitous, and now unhoalthy
stream. It has a fall of 1in 700 feet. The bridges
are 50 foet wide, and are ample to resist spring
freshots. It Is proposed to cut through a bank of
clay above the town : this cut would be 1,000 feet
in loogth by 22 feet deep, and inita fall of 10 feet
would be obtalned, and the water would go clear
by the town. With this additiooal fall, what
width would we require to cut to carry off the
amount of water mentioned? A. The proposed
fall of 10 foet in 1,000 would create a . elocity too
great for the permanent stability of the bottom
and sides of the cut, on account of the scouring
effect it would have upon them. This would,
therefore, involve the necessity of paving the
bottom and sides, to prevent the gradual abrasion
of their surfaces and the uitimate caving in and
destruction of the cut itself. Considering this
necossity and the depth of the excavation re-
quired, you will find it more economical to con”
struct a light, brick, cylindrical aqueduct, and to
effect your excavation by tunneling, through the
1,000 feet, the neat size of the aqueduct, without
disturbing the surface of theground. The size of
the exoavation should be 6 feet 8 inches In diame-
ter, cut true to n mold or pattern, and then lined
with a brick arch 4 inches thick, carcfully laid in
coement : this would give a clear seotion of 10 feot,
and would discharge all the water of the stream,
ovon In tho season of freshets. In excavating, be
gin at the lower end and follow onat once with
the brivk arch, beiog careful to pack the earth
well over the top of the latter, and behind the
sides of It, as fast asa course may be constructed ;
in this way you will support the carth as you pro-
gress, and maxe all safe. You can secure the
proper grade by means of a leveling instrument,
haviog the bottom edge inclined at the gradient of
1ioch in 100 Inches, and the top edge level; this
oan be applied to the bottom of the aqueduct, In
removing the excavated material, lot it be done
upon boards laid upon the bottom to proteot the
brickwork, If you should strikea veln of sand,
this need not prevent your proceeding, as in this
case you oan use the shiold tunnel exoavatory

(15) L. M. 8. says: Ihave care of an engine
whioh s 12 x 25 inches, and runs at 150 revolutions
per minute. Itcuts off at ¥ stroke, and has 3§ of
an inch lead (that is, the port is open 3% an inch
whon the engine is on the center), Is the lead too
much? A. The /¢ Inch lead will be better, You
may cut off at 34 but if you give steam to the full
length of the stroke, your engine will be less pow.
orful for want of a free exbaust,

(16) D. P. P.asks: 1. If a water wheel isat-
tached to a forco and lft pump, could the pump
throw up as much water as tho wheol would re-
quire to operato it? A. No. Such a machine
would bo a perpetual motion, which {s abgurd, 2.
If I 0Ll & small strong chamber with alr and com-
pross it sufficiently to drive a small alr engine,
oould I got power enough to operate one or more
alr pumps to keop up the pressure in the air cham.
ber forany length of time? A. No. ‘This is an-
other version of the idea In your first query.

(17) T. D. W.says: Iam about to make a
foot lathe to swing 8 Inches Wil you give me
your opinion as to the bearings for the spindle? 1
want it to ran as light as possible, and to turn
solld and not to require sotting up vory often. I
tried a eono on each end of spindle, but found
that the spindio ran very bard, It would Jamb or
shake, no matter what care was used. Wore the
oones at a wrong nnglo? They were at 50* from
the horizontal. A. Pluoe two broad P
rings on the first boaring of th
your lathe will run all rl'lht. i o

(18) L. B, asks: 1. What isth
tity of grato area in proportion to hoﬂml\?r“h.:;
o s boller? A, From®0to 88mquare feet of heat-
lng surface per square foot of grate. 2, Does this
proportion vary for difforent kinds of fuel?t A.

Not esontlally, 8, What {s the pro;
3 rtio
sootion of aroa of tubes to grato lpl:.? nif:‘:::

ting | With paint mixed with varnish; it mm

not bo any groat difference,

(10) L. G, C.nnks:In there & method o find
a true circle (f there Is not room to put the conter
A. Any number of points may be found, in n o
llar manner to that in which they are determineg
for a rallrond curve. Porhaps some of our rond.
ers will be sufficiently interested In (he problem 1
try their bands at & geometrical solution.

(20) H. 8. T. asks: How can I make n stay
for wood to imitate mahogany ¥ A. A simple way
of effeoting the object Is to brush the weod with
squafortis, and dry it at the fire. This is good for
velned birch and beool,  The latter may alvo be
stained by putting 2 oza, dragon’s blood into 1 quars
reotified spirit; let the bottle stand in & warm
place and shake it frequently ; and when the gum
Is dissolved, the stain s it for use,

(21) J. B. Jr. asks: How can I make lime
wator 7 A. Slake 4 oza. lime with & little distilleq
water, then add distilled water to make 1 gallon,
Cover the vessel and set It aside for 3 bours. Pour
off theclear liquor for use.

(22) J. P. M. says: A trough is 12 inches
wide, 1 inch doep, and bas a fall of 3 inches. How
many feot of water will run throogh the same per
minute? A. You do not send sufficient ¢ata, as
tho discharge will depend upon the length of the
trough, as well as tho other elements. You can
mako the caloulation, approximately, by the fol
lowing formula: Velocity in feet per second =

rl(lwu of way in #q. 1t
¥ wet perimeter in ft,

28) R. R. Z. asks: How high a column of
water can air be forced through with a pressure
blower? How mauny Ibs. air pressure would it take
to force air through a 2 inch pipe and up through
& column of water 12 feet bigh, with no obstrue.
tion to the passage of the air on thetop of water?
A. A question of this kind could best be deter-
wined by experiment. If any of our readers have
data, we would be pleased to hear from them.

(24) G. B. asks: How can I make impression
paper? A. Take the very thinnest writing paper,
and smear it with lampblack made into a paste
with pure tallow. Let the paste remain on 12hours,
then wipe smooth with a piece of cotton waste,
Any colored pigment may be used in place of lamp
black, but it must be very finely pulverized.

(25) W.P. C. asks: How can I obtain iron
in the form of impalpable dust? A. The iron ob-
tained by hydrogen, commonly kept in the drog
stores, answers your description; it can be pre-
pared as follows: Take 30 troy ozs. subcarbooate
of iron, and wash thorougbly with water till no
traces of sulphate of soda are shown by the ap-
propriate tests; then calcine, In a shallow vessel,
till free from moisture, Spread it on a tray made
by bending an oblong plece of sheet iron In form
of an incomplete oy linder, and Introduce (nto this
o wrought {ron reduction tube, about 4 inches in
diameter. Place the reduction tube in a charccal
furoace ; and by means of a self-regulatiog gener-
ator of bydrogen, pass through the mass a stream
of that gas, previously purified by bubbling suc-
cessively through a solution of sub-acetate of lesd,
dlluted with three times its volume of water, and
through milk of lime, severally contained in balf
gallon botties, about one third filled. Connect,
with the further extremity of the reduction tube,
a lead tube bent s0 as to dip into water. Lute all
the junotions alrtight ; and when enovgh bydro-
gen has passed to exclude all atmospherio air from
tho apparatus, light the fire, and bring that partof
the reduction tubg occupied by the subcarbonate
to a dull red heat, which must be kept up as long
as the bubbles of hydrogen contain aqueous va-
por. When the reduction is complete, remove the
fire, allow tbe whole to cool, and withdraw the
product from the reduction tube,

) W. S. H. M, of Reading, England,
..g?n- it ever been proposed to utilize water
and other power, now running to waste, by stor-
Ing it up for future consumption? A. Yes, very
often. The compression of alr In strong vessels,
for conveyance to where tho power is needed, Is
frequentiy suggested.

(@7) L. L. H. asds: How can I prevent oil
paintings from cracking? A. Cracks oceur fn ofl
painticgs when the colors were ground In oll cons
taining impurity or otherwise unfit for the pur-
pose. Linseed ofl Is the best, poppy oll the next;
but purity s the essential quality of all vehicles
for colors. :

(28) J.D. l'!.ll-h hthm‘::y nndy:::
tender fingers ama printer, my fipgoers

frequently

*2x (all In ft.per Ilﬂo)

sorc and theskin peelsoff. A Printers
burn paper on an {ron surface, and rub the sore
place with the resulting oll.

(20) G. H.C. W. asks: 1. Does mt
the square of the diameter of a circle by
give the area in square inches or circular
A.Insquare inches. 2. What is a ;
A. A figure the square of the r of
multiplied by 0°7854 gives 1 square inch.

(80) A. B. D, says: Iam

for it to dry bard. What will dry quickly
break off easily # A, Boil good |
enough litharge to mako a stiff paint; add
welght of pigment to every 10 parts of
arge. Boll for 8 hours over a gentle fire.

(81) G.H. 8. asks: Is thero ]
will remove the smell of tobacco
boxes? A. Varnish the box on the
thin covering of shellac in alcohol.
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(89) Q. O. askas: 1. How many degrees or

what portion of a degroo s an ohm necording toOor-
sted’s law? A, That dopends upon a number of
eonditions, and consequently varles with different
fostrumonts.  You will find full Information on
the subject of tosting rods in No, 1of the Sciex-
TIVIE AMERIOAN SUrPPLEsMesT, 2. How can I tell
1€ % oureent of oloctriclty {s passing through a
Ightolng rod? A, If ocoaslonal tests show little
or no resistance, there I8 no occaston
to trouble onesoll further. As a general thiog,
howover, It may boe assumed that ourronts are al-
Ways teavorsing the rod, 8, Could a pogket com-
Pass bo nerangoed for that purposo 7 A, Soe artlole
above roforred to,

(88) J. A, aska: 1. Which is the most of-
footive, n glass or o hard rubber plate, for an alees
trical maohine? A. Ebonite plates are recoms
monded as preforsble to glass, 2, Is the con-
straotion of the machine the same with elthor
plate? A. Yes. 8. Must an amalgam bo used on
the oushions of a hard rubber plato machine 7 A,
Yos

(84) E. A. F. asks: Why is it that a circu-
lar saw, after being used long enough to require
two or three gummings, becomes rim bound, or, In
other words, becomes oxpanded In the center, and
tho saw beocomes dished? A, Thero exists in the
minds of many persons, who are not fully ac-
qualoted with the principle upon which clroular
gaws ace made, an erroncous opinfon that o saw
should work the same until worn out, If It Isnot
nooldently sprung in use, or strained In gumming,
So faras any damage to the saw is concerned,
thore 18 no difference between tho use of a burr
gummer and a file; but it proper care I8 not exer-
olsed Lo the use of the emery wheel, there I8 more
dangoer from their use than with the fiie or the burr,
After afow times gumming, the saw will bo en-
larged on therim, so that the slightest warmth will
cause it to buckle, and there is no remedy left but
to send it to a saw maker and haveit rehammeored,
SHme, however, entertain the erroneous improssion
that & saw rehammered will never run as well as
when now. Never was there so great an error; on
tho contrary, asaw rebammered will generally run
botter than when new, because all the elasticlty
(or nearly all) I8 worked out of the saw by using,
and It generally works stiffer than when now. A
saw must become red hot to change the temper.
Insorted toothed saws are not us lable to bocome
oxpanded on the rim as solld saws.—J, B, B, of
Pa.

(85) J. M. H. says: I wish to give anico fin.
{sh to the walls of my parlor, and propose to use
the reoipe on p. 63, vol. 12, Would you recom-
mond (t? Is the sizospoken of u paste or propar-
ation of glue ? Please give me proportions of in-
grodionts, eto.. A, We have not tried the prooess
referred to, and eannot vouch forit. We presume
the size intended is the ordinary glue water. You
would do well to try experiments with it on a
plece of wall that it would not injure.

(36) 8. B. Jr. asks: I. Which electro-mag-
net requires the least number of colls of a given
sized wire, one tolift an armature weighing 1§ 1b.
suspended J; of an {nch from its poles, or one
where the distance is 4'; of an inch and the welght
11b.? A. Electro-magnets, such as are used for
tolegraph sounders, having three or four ohms re-
slitance, will answer for eithercase. 2. How many
calls of Callaud battery are required to enable
such an electro-magunet, through the medium of
34 mile of ordinary line wire, to lift the armature
asabovre? A. Sixor eight cells of Callaud bat-
tery will answer, provided the resistance of the
elreult does not exceed 30 ohms.

(837) C. F. S. says: | want to make a mag-
netizing coll that will take a core i inch In diame-
ter and 6 inches long, and magnetize it to satura-
tion. Will you please tell me what size of wire,
number of layers, and battery power will serve
my purpose? A. A couple of sounder coils like
those to be seen in any telegraph office, with two
or three oells of battery, will charge a soft iron
core highly.

(38) N. Y. 8. asks: Is the compound used in
charging fire extinguishers a secret? A, No. Car-
bonates of the alkalfes or alkaline earths are com-
wmonly employed for this purpose, such as carbo-
nate or bicarbonate of soda, carbonate of lime,
ete, ote. These are placed in the lower part of a
sultable vessel; and Immediately over it Is plnced
8 vesse! containing a stropg acld, such us muriatic
or sulphurie, so armmoged that, when tho Instru-
ment is required for use, the vessel containing the
acid may be loverted, thus emptying its contents
upon the carbonate below. A violeat action lm-
amediately easues, and carbonic scld gas is libera-

od o great quantity. This gas isthe fire extin-
gulsher, Varieusmodifications of this instrument,
in the method of placiog and manipulating the re-
Agents, eto., have been inveated since the value of
carboalo scld gas wsa fire extingulshor was first
recognized:; but the principle is the same in all.

(30) J. H. P. nsks: How is prepared rub
bor made? A. We do not recognize any material
by this name. Do you mean ordinary vuloanized
rubber, vuleanite, or ebonite?

(40) J.H. Psays: A lady in the N, Y, 7¥mes
says that X Ib, saltpeter dissolved in 1 pint aloohol
I8 an excellent remedy for swollen joints caused
by rboumatism. I attempted to dissolve some ni-
ter In aleohol of 93 per cent, and it would not dis-

Solve. What is tho matter? A. Niter is almost ab-
solutely Insoluble In strong aloobol. Dissolve the
saltpetor 1o the smallest quantity of cold water
possible, nod add the alcobol 1o small gquantitios at
& time, with constant stirring. The addition of too
mugh of the aleobol will precipitate the salt,
(41) P. L. & Co, ask : How can we make sen-
sitive cards, which, when placed upon the hand,
Immediatoly curl up with the hont ¥ A, By passiog
Agood quality of gelatin, proviously softened by

hot water, between olled rellors sot 5o s to pro-
puce a film of the required thioknoss,

(42) H. F. B. says: In constructing a grind-
ing mill, the grindiog belng done by cast lron
riogs, It I8 very desirable to have them of the bard«
est motal, I belleve that an extromely hard metal
oan be obtained by mixing onst fron with splegol-
olsen. Am Icorrect? A. Yos. Aceording to thoe
tage of splegelol omployed, the percent-
ago of carbon may bo ohunged In the plg pro-
duced, with a stmilar change ln propertios,

(48) P. 8. Bosays: 1. I have Iin my pornes
slon nan orfental ruby of groat hnrdnoms, welghlog
about Mg1b, What s it worth? A, A ruby of ox-
tromoly fine color, brillinnoy, oto, s wald to bo
ovon more highly valued than a diamond of the
same welght, The exact value of your ruby could
not bo givon without seelng It, 2, What book or
books must I consult in order to obtain the most
the most exbaustive knowlodge of the finer metals
and preclous stones? A, Consult Emanuel on
“Diamonds and Precious Stones,” and Jones on
“The Treasures of the Barth,"

(44) D. L, asks: Would it bo possible to re-
store vislon lo an oyo of which the lens s do-
stroyed, by puttiog in an artifielal lons? A, The-
oretically, yos ; but tho science of surgory has not,
a8 yob, bocomo suficiently akilled to attempt such
an operiation on this most delioate and suscoptible
orgnn.

(45) 8. R, asks: 1. Can sulphuric ncid be
concentrated to sufMolont strongth In load Kottles
to trent the rofemotory silver ores of Colorndo nnd
Novada? A, Concentrated sulphurio nold must be
smployed, and for this lend vessols nro not nde-
quate, Tostead of making the oro digostors of
platinum, the practice of late In Burope has been
20 employ digesters of cast lron, white or mottled
lron being proferred. Tt has been found that
theso vessels are unacted upon by the strong aold,
since the surface becomes coated with a thin layor
of motallic sllver, 2. In using jron pyrites and
ores heavily coharged with sulphur, what fuel
would be the best? A, Such ores should first be
oalelned, elther in a special furnace or in heaps in
the openair; the ignition of thesulphurin the ore
belng effected by placing the latter upon s lnyer of
brushwood. The roasting must not be carried too
far, but suMcelent sulphur must be left v produce
n proper regulus. The ronsted ore may then be
reduced with coul, eto.

(46) 8. C. P, asks: What is the origin of the
symbols used in apothecaries’ welght ? A, These
symbols are supposed to have been derived from
Inseriptions on the anclent monuments of Bgypt.
T'his supposition is made more probable by the re-
cont discovery of (a papyrus concenled botween
the bones of & mummy in a tomb of the Neoro-
polis at Thebes. This papyrus contained a treatiso
on medicine, written about 1552 B, C, and Is con-
sequently more than 3400 years old. In it the vol-
umes are indicated by special signs, and figures
with dots above them represent welghts, The
unit of volume is thought to be the tenat, which is
equivalent to % of a liter. The sign for a bhalf
tenat bears a striking resemblance to our sign for
a drachm,

(47) D. D. asks: Can you inform me how
white wine or whisky vinegar is made? A.Obtain
alarge cask, and about a foot above the bottom
construct a false perforated bottom. Above this
fill the cask with good, well burnt charcoal in
coarse lumps, over which pour first a sufficlent
quantity of good vinegar to thoroughly molstea
it. Let the whole stand for a short time, when it
will be ready for the introduction of the alooholic
liquors This should be introduced in small quac-
tities at a time, and the apparatus kept {n & mode-
rately cool place to prevent too energetic an nc-
tion. This method will give you a pure vinegar,
which will suffer considerable dilution. Use a
very small quantity of annatto as coloring mat-
ter.

(48) E. G. A. says: A glass globe has two
yellow spots marked on the opposite sides. The
globe holds five gallons, and s piaced close to the
wall on a table directly between two windows,
The light from the windows passes through the
water in the globe and strikes the opposite side.
The spots are of a soft, slimy nature, easily rubbed
off, Can you tell me what they are composed of ?
A. The spots may consist of several substanoccs.
Send some of the material, and we will tell you
what itis and the mode of formation. It isnot
improbable that the water held blcarbonate of
{ron In solution, which gradaally became decom-
posed on standicg in & warm room, and,from some
peculiarity in the currents generated In the ves-
sol, deposited hydrated sesquioxide of Iron In the
wanner indicated.

(40) W. C. says: Please give me a recipe
for dyelng veneers green. A. Put the veneers in
a box or trough with clean water, and let them re-
maln immersed for 3 or 4 days, changing the water
onoe or twice as occasion may require. Let them
dry for about 12 hours before they are put into
the dyo: by observing this the color will strike
quicker, and be of a brighter hue. Proparo tho
dyo ns follows: To 1 gullon of strong vinegar
add 1 I1b, of the best verdigris flnely ground,
2 oza. sap groen,and 2 oz, indigo. Place thix ln an
iron or copper veseel, with as many of the voneers
as the liquor will cover,and boll for several hours
or until the requisite [intensity of color Is ob-
talned.

(50) J. M. says: 1 am building a small en-
gine. Tho boller 1s 5 feet long x 16 Inches in diam-
otor, without flues; it is made of }§ Inch fron.
Could this boller sfford steam enough to run a
drug saw requiriog 2 horse power, and what pross-
ure could it stand to the square fnch with safety ?
A. Weo do rot thiok the boller would be large
enough 1o do the work satisfactorily. You could
mulutalo s working pressure of about 50 Ibs. per

square looh,

(61) A. J. H. ankns: 1., What preparation
will produce a good sensitive surface 7 A, A ool
lodlon fllm holding lodide and bromlide of sllver,
2. Can tho camorn obsours bo utilized for pboto-
graphy 7 A, You, but not so conveniently ns the
ordinury camorn. 8. Does apy numboer of the
BOENTIFIO AMEIICAN contaln directions for pho-
tography? A. No complote troatise, but valuable
suggestions will be found In almost every num-
baor,

What Is the enclosod substrnee ? A, Caramel
and salt,

(62) O, L.askn: What effect (if any)do the
many steam milly, locomotives, and steamn vessols
have upon the hamidity of the ntmosphoro? A,
Wo do not know of any observations espocinlly re-
Inting to this point: but we lmagine that the of-
foot, If nny, s vory slight and stricdy local,

(63) F.G. W, says: The Boston and Albany
Rallway Company has some 240 locomotives, most
of which have no stoam domes; and if you ask the
men who handlo these engines how they carry
thelr wator, thoy will tell you that no engines
work drier steam or loss wuter than they do,under
all clrcumstances, It is well known that much of
the track of this line, on the mountain slope be-
tween Woestfleld and Washington, lays on a grade
of 83 feet por milo, Stenm domes are not only ex-
pensive, but are a declded lojury to a boiler, and
If locomotives work as well, they are certainly
much better without them, Thiscompany Is con-
toually bwlding locomotives without domaes,
whioh seems to be the bost evidence possible that
thoy nro ns useless ns o steeplo to a church, A,
There are many locomotives which have no steam
domes. Tho celobruted Crampton englnes, made
In 1847, had none, and gave excellent results, It
I8 usually considered, however, that drier steam
I8 obtained from the top of the dome than from
tho shell of the boller.

(54) W.H. B, asks: Where was the firat
mllroad located 7 A. Rallroads or tramways,used
in wines,worked by horses, are very old. The first
mining road worked by steam wasat Killingworth,
Eogland ; the first passenger road worked by steam
was the Stockton and Darliogton Rallway, Eog-
Iand.,

(65) I. L, asks: 1. How can I construct a
float, touso in a steam boller to Indicate the water
lovel or to operate s valve ? Can it be made suf-
ficlently light and yet stand the external pressure
of 100 Ibs, perinch? A, Make your float of cop-
per. 3. I have thought that a float made of com-
mon tin, made airtight, with asmall quantity of
water in it, would answer, ns the water inside the
plate would be converted to steam from the heat
of the steam outside the float, the quantity of wa-
ter used to be equal to that required to flll the float
with steam at the required pressure. Would this be
praoticable ? A, Your plan of atin float is imprac-
tieable. 3. Is the fusiog point of common tin-
ner's solder sufficlently high that 100 Ibs, of steam
would not fuse Iit? A, Yes,

(56) R. W. R. says, in answer to W, H,,
who asks as to preservioga cotton rope used in the
open air: We are carrying 20 horse power by a
cotton rope 1 inch diameter and 500 feet long, over
V-shaped pulleys 5 feet in dlameter. To protect
it from wear and the weather, It is slushed ocon-
sionally with 3§ black lead and 3§ tallow,

(57) W. C. S. says, in solution of his prob.
lem proposed on p. 107, vol. 34: The answer (s as
follows: Assume that R, the radius,=l. Then
area of circle=3"14150284, area of sector, A B O, =
0-52850877, area offtriangle=0"4330127, area of seg-
ment A B=0 09058507 area of centerspace=016125449,
Thesefore 018125449 43560 (feet In an acre) :: 1:
271082,  TNES=5Nr6-+feet, the required radius.

ENL,FLR,MB,FEB,DEQ,J H
J T, J.W.L,CALELW,MR,P. J.D
E.N,A W F,Dr.B, LR D, EL T, S M.
LN.M.,J.M. G, P.W,. W, 0. W.C,, A.G. F,
M.C,P.M,R.F,A F.C & Co,and K. Q. X. send
answers which, like the above, are approximately
correct. J.S. W, C.H. B, G, D. T, E McC,, LLB,,
N.M.B,V.P. B, F.G. G, L. D. §, H. M. A,
G.D. T, R C, R J. McL,, W, J, McG ,and G. H, O,
send erroneous answers ; and Lo 8§, W, sends dif-
ferent solutions with no results stated. C, W.M.'s
answer {8 lncomplote, O, says: * One curious faot
I notico isthat the division of the 160 rods by
tho exnot figure, which Is a tritlo loss than 0162,
gives the following regular arrungoment of no-
merals, the root of which we extraot for the an-
swer: /SSTeS] =312,

(58) H. 8. says, in answer to F. H. D.’s
query as to cast iron and steel slelgh shoes:
Wirought steel sleigh shoes arv not temperoed, as it
would crook them out of shape; and cast ifron
shoes, If they are what they ought to be, are made
of quite hard ‘ron, that cannot be drilled or filed,
and shows a white corystaline fracture when
broken.

(59) G. G. W. says, in reply to several cor.
respondents who ask for recipes for caseharden-

ing : To caseharden wrought fron, take wood soot

and urine, mix and work them up Into a dry mas-
tio, and cover the article to be hardened with it :
heat to a rod heatalowly In a charconl fire, #0 a8
to heat through., Take out and knock off the
soot, and plunge 1o cold water; thea deaw the
temper, us dono with steel,

E. M. M, aeks: How can I make and use &
good oil Onish, similar to that used on parlor or-
gans 7—A. 8. B, ks : Can you give me Informa-
tion us to the actual number of miles of rallrond
lald In Eogland, Ireland, and SBcotland 7K, P.
ks : How s printiog In gold or bronze done, to
produce a gmooth surface and noloar, sharp, out-
Uno?—J.J. T, asks: How is wall paper varnished
after it hus been hung ?

COMMUNICATIONS RECEIVED.

The Editor of the BOIENTIFIO AMERIOAN a0
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow=-
Ing subjects :

On the Resources of Georgia. By M. E.C
On the Aogors Goat. Dy H. G, 0,

On Magic Squares. By J. 8.

On the Epleycloid. By L. F,

On Spontaneous Combustion, ByJ. 8. W.
On a First Class Tool Maker. By D.

On the Power of Figures, By G. B. M.
On a Sipgular Medical Caze. By R, W. B,
On Bpirit Photography., By O. M.

On Head Work. By J. K.

On Bank Vaults. By S8 K,

On Food. By C. 8, P.

Also inquiries and answers from the followlog:
8. G. H.—J. M, B.—Z. 8.~J, G, McC,~H, J. M.—
EJ.P.-T.G,~J, N.~J. H. M. ~G. M.~J. K.-CK
—B. L.—W.B.—R, N.—~T, W.—W.M.—M. H.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
publisbed here. All such questions, when initials
only are given, are tarown Iinto toe waste basket,
as it would fill haif of our paper to print them all;
but we generally take pleasure In answering briefly
by mail, if the writer's address s given.

Hundreds of inquiries anslogous to the followiog
are sent: “ Who makes rake teeth? Who pub-
lishes works on pottery and porcelain? Who
makes phosphorus in large quantities 7 Whobuys
bone dust? Why do not makers of microscopes
advertize in the SCIENTIFIC AMRRICAN 1 All such
personal inquiries are printed, as will be observed.
in the column of “Business and Personal,” which
i3 specially set apart {fo~ that purpose, subject to
the charge mentioned at the head of that colume.
Almost any desired {nformation can io this way
be expeditiously obtained.

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patont of the United States were
Granted In the Week Ending

February 8, 1876,

AND EACH BEARING THAT DATE.
IThose marked (r) are refasued patents.]

Alarm and fare reglater, . Hyde (£ coveeeicanones 8916
Atomizer, W, ¥V, Wallate......oouvis .. 195154
Auger, earth, W, McK. Burna., 135,200
Bale tie, 8. H. Gliman....... .... - 135119
Baie tie, J. Noblit ae 133,338
Bale tie, cotton, 8, H. Gllman,.. . 1318
Bedstead, tron, Brown and Wood.... . 133109
Bedatead, surgical, O, Allen ...... - 13,554
Bell, clock, H. A Seymour.... 193,108
Bell, shaft, W_H. Nichols. .. .......e . 18,05
Bellows, ete., smith's, J. T, Olinger 138,355
Bitters, J. $. C, Rowland. .. ......0een 13,58
Boller and fouring will, steam, L. H, < IEaN
Boller for heaters, J. M. Jordon,....... o hhecass 193,500
Doller, sectional, B, M, Tucoker...coov o sevnees . 13,55
Bolt for sashes, ete,, »'iding, C, W. Saladee 198,10
Boot-sewing machine, C, D. Hunter......cccoovvee 193133
Boot-sewing machine, ¥, D, Ballou (r).. e 6912
Boot toe protectors, 8. MOOre, . oo vaiiiainnns 193,m
Boot uppers, crimping, E. O. P, Andrews........ 13,0
Bottle stopper. J. MOrschbauser .. oovvee +oerns 170,158
Dotties, making, J. L. Mas0on (Flieciiee covianiins (R .}
Box fastener, O, A, Stempel......... o 198,585
Bridge, bascule, Adams and Krause. . ....coonvee R

Bridges, protecting chords of, A. Spanlding..... 1.
Brush, G. P, Herndon....covvuviaersssnsnassssns s 1.3
Buckle, tace, Denormandie and Mitchell ....... "
Buttons, ete.. attaching, 5. W, Shorey.... e TG
Cans, forming sheet metal, W, Green.... N R
Can, ofl, Jetror and Foell, .. c.oivvvivnne « w T
Can opener, E. M, Durchard,.......ccon vees 1100
Candle holder, B, H, Kellogg. ... .. e 1T
Candlestiok, Schanble and Dohm...... S T AT
Cane and fag combined, W, R Park., R -
Canister, Snlder and Bruns.,. . ...... « 193,500
Car coupler, H. Realey...... w18
Car coupling, K. A. Goodell,, « 120
Carcoupling, T, HIBDOrt, ... ooovennres snsssrnisns 198,00

Carcoupling, A, L, MINEr, ... covvne wone wanns s
Car drawbar, street, J, Stephenron (rh... oo (R
Car grab handle, street, ). Stephenson (r), ... &8

Car platform, street. J Stephomson (... ... X 1v4
Car, refrigerating, J. B, Winants ..., I
Carstarter, J. J, Van Mo, ....... ... - 189

Car step. street, J. Stephanson (1),
Car truck, mllway, V. D, Deach. ...,
Car ventilator A, Hanee (r) . cooie cov voen s
Car wheel, 8. Btots. . .cov voinees aasradsh
Cars, fan attachment to, . 8§, Willlama, .. ...
Cars with ropes, conneoting, W. H, Palne,
Carding and spinniog machine, J. Hibry. .. o 1T
Carding machines, screcn for, W. J, English | 100,18
Carriage spring brace, N, A Newton, ... ......., 1M
Cank thiter J, Barton. ... ...ovveine e 179,009




Castings, roparing metal for, €. M. cumcnter
Chain’ llll'ohlh A.J. Gourdler...

Onatr, folding, B, KoL el
Ohimney, globe, ote., W R, Lindray . .
Chuek, deill, T RCATMORd s
Clearette maker, pooket, Streoter e o,
Glutoh, triction, B. R, 0sgood,....oo.
Cluteh, triotion, G, B, Starbuek
Conch pait, A, Toas. ..
Coffee stralner, l!nrkhnrdt and ncrmmn.
Composiug tlck, W. H, Thomas.
Coolor, milk, AL F, Burgess..
Copying. transfor sheet fnr.’l' F lhrrloon

PR

anaaen

17,109
. 159,106
17,810
173,227

L 1aR

178,20

ee 158,084
we 170,062
R L R

173,208

v 170,078
v 10108
o 174,080

Corn shioller, Beall and Barronghh o 173,100
Corset and skirt supportor, S, A, &lrnchor‘. AT
Corsot fastening, W. B Carglll oo v l?ﬂ.zm
Sorsct spring, C Jodson, oo l.ﬁ.lil
Cotton opener. beater, eto., R, Kitson.. L Amn
Cultivator, W. H. MOshOF. . oovinssmsnmmniiniin 178,80
Cultivator, J. A, Price..... . . lﬁm
Cultivator, hand, Plorpont nnl B A
Curry comb, G, W, Saladeo (r).. 6,011
Cuarry comb, C, W, Saladeo ..o « 178,152
Quttor hond, rotary, &, C. Houghton ey | 1 ]

Damper, W, L, MoDowell o
Dental bracket atand, 0. €, W l\ll(-

Desk and seat, school, Puterbaugh nnd ‘l‘ml
Desk, senoal, §, CramHne. ..o
Drawer pull, W. N. Weeden,
Dritl, ratehet, H. R, Way....
Dumb walter, A. Gordon,.......

. 158,821

L 1RS48
138,840
178,00
173,248

v 178,145
ceene 173,209

Eballfoscope, P, M. E. Malligand ... evecnns 175,198
Electrie tripper and recorder, R. Bragg. . 178,21
Bleyating grain, ote.. A. C, Rand...... 1T

. 198,150

Elovator, H. Wojan ........

Elevator belt, tightener, Zne -rlu lnd Swift,.. 17,282
Elevator, hay, J. K. Mount wee 178,233
Engine. portadble, G. L. McCahan,, oee 178,820
Engine, traction, R. Creuzbaur, o 178,104
Evaporation of sirups, J. CI«nm AW
Faucet, L. W. Serrell...... v 158200

Faucet, yent, W, F. Cla
Faucets, ete,, driving, A, and T. !lcchnu o
Feather renovator, C. D, Smiloy,
Fence, fron, J. H. and D. Van Dorn ..
Fonce, portable, W. W, Potts.......
Fenoe, wire, M, Kelly (f)..cooaiiiin
Fence wire, barbed, W, G, Collins.....
Fonoe wires, barbed, J. F. Glidden (r)..

..G.QI’K

1%

6,914

Fire escape, L, Falk. . ooooiienans . 138,276
Fireplace front, E. D. Merrick, .. 173,822
Fish, batohing, E. A. Brackett, eee 133,202
PIAlL T, B DrakS. o ccaannioranane esens 178,216
Fiat {ron heater, C. G. Besse...... . 173,100
Fodder cutter. G. Dentz........... . 193,274
Food, cereals for, L, S. Chichester.. . 1321
Fork blank bar, Pedder and Abel..... A s 170,
Frultbox, W= W. Nelghbonr..ccee wreeeanvemnannss 173,178
Furnace, air beating, G. R. Moore.. . 178,200
Furnace, hydrocarbon, H. Napler... LI
Furnaces, alr doct for hot sir, N, M. Manon, . 178,120
Furoaces, stirrer for ore. J, Brodie....... . 173,263
Gage, sheet metal, J, Atkins... ....... 198104
Gas fttings, wapplog, L, W, Stockwell,..... 1N
Gas pipos, ote., threading, L. W, Stockwell 173,190
Gate, J, G, ShErman......coovmeernns 170,848
Gearing, endloss belt, J. Part......c vae voes . 19,0

Generator and heater, steam, G, W,
Glove fastening, F, G, Farnbam.,
Graln binder, B. H. McCormick..
Grain drill, Wight and Ewings..
Gridiron, McEslget al......
Guns, projectile for alr, H. M. Quac
Harness, N.
Harness check min, W. U. Selover,
Haroess machine, W, Barry ...
Harrow, Phillips and Griffith, ..
Harvester, J. F. Place.......
Harvester, H. D, Willard..

Harvester cutter bar, G, 7 l ndernm
Harvester pittuan connection, 0. Cooley.

. 1T,067
. 133,218
. 178,180

. 15361

Heater, A. T. Lanphere........ 173,133
Hides, spparatas for treating, ¢, Royer . seee 183,348
Holsting spparstus, A, B, Lipsey..... 173,500
Holsting cage, safety, M. Miahlig ... . 138,325
Hoopa, etc., cutting, G. C. Skidmore. . 13,554

Horseshoe calks, sharpening, J. Alleu
Hubs to axies, attaching, A. B. Brown..
Ice machines, S. B. Msrtin 173,313, 173 au. 173,815,
lce mschine congesler, D. Smith ..
Inkscand, G. A, Wilbur
Jack, Miting, A. N._ Price.....ccccco vvannas
Jars, ete,, screw-threaded, J. L. Mason (1),
I, BeIeR, J. BIRM....o coove varrecsonsanes

Kaife blank bar, Pedder and Abel..
Label holder, W, L, Hcp!ntou e
Lamp, H, Beldler ............... ..,
Lamp filler, J, A, Gﬂl'old .......

Lamp shade holder, W, Scarlett,,
Latch, knob, Elwell and Taylor......... v.ovuvssss
Leather-dressing machine, W. A Perkins
Lock, time, B, Stockwell
Lock time sttachment, 1. Grom, ..
Lotk, safe door, ete., K, Stockwell

193,26

13,316
138,557

- 180

138, 5%
6,04

oo 150,108
< 17,25
« 190,2%
R AL
« 198,067
. 1,1%

13,27
138,15
153,906

L1 an

198,97

Locomotive rocker shaft, J.T. & W.,J uouhn 133,03

Loom let-off strap, Bose of al

Lubwicators, C. B, Parsball (r)... ... G.'A)!
Mateh safe, J. G, Warren. .., P
Matiresses, stretehing, wire for, . Pevers

Meat ewtter, J. Adt
Meat tenderer, J. W_Smith
Mechanical movement. G. Juengat, .
Medicaments, capeuling, 8. A, A. Limousin
Metal hands, doubling ends of, . H. Gilmnan
Metal, punching and beveling, 5. Morgan
Milk, preserving, W. 8, Bamey
Orissnce, veol stopper for, K. L. Pruyn, .
Ore crusher, W, L. Waters........

Organ case, reed, Wing sod [ahel)

Organ, reed, W, A, Loveland

Overalis, B, Laskey ., :
Packing, piston, J. I*. MoLean n

Pan, frying, ¥, Lauter
Paper box, T, Devine, Jr
Yeodulam ball, 1. ¥, Hendorson,
l’bmu-chcm!nl printing, W. Willls, Jr
Plano action, upright, W, ¥, Walte
Planos, hand gulde for, W, Holirer
Vipe snd hose coupling, K, A
Pipe coupilug, T J.
Plpe, tobseco, J, 1 lang
Plpes and hose, T couplin
Fipe elbow, metsl, ¢, p
Pinne, beneh, J. Wiene, .
Flsnter and cultiyator, corn, 'll. H,
Flanter, corn, W, ¥, ‘u‘lmi (17}
Flaoter,corn, G, A, Siders_ .
Plow, gang, 8. Bryas..,,, 553
Viow whael, M. Eattley, ... ...

Kfor, E. A
Honis

Lelsnd

l:.\mlm'

S
o 10,206
AW

1sas
6,99

. 158,10

173,80

173,106

2o

5]
193,508

6,50
179, Mo
173,910
1918,
190,
1,00
1 n
i
1NN
178,30

178,08

198,160
1an

Scientific American,

[MAgrcH 11, 18%6,

Powar, doublo belt, J, Bowen

. 178,208

Printing pross, Hoo and Tuoke

Printing pross, J. W. Kellberg (r), o 0,001

Printing peosa iy, D. Weekerlin, . AT

Projectilon, sabot for, B, P, Parrott,, Veeves 178,381

Pulloy blocks, eano for, M. H. Tarbox,...... L 193,070
178, 140

Pulley blooks, sheave for, M. I, Tarbox,,
Pamp, G, Wolohnson...... 8
Famp, J, Woodville,,

170,18

Pamp, alr, DLE, BB, oo

Pamp, portable, F. 8. Shirley,. 170,040
Pamp, rotary, W. T, Doremus. ... 178,018
Pumps, drop box fur, A MEOArty. oo w170, MK
Rafiroad, olevated, W, W, RHOY o v . 198,240
Iallrond milchatr, B, Roane, ..o oy 170,180

. 178,220
.o 178,880
. 170,901
oo 170,480
L 1T

Raltrond rall Joint, I, D, Lelshmnn
Raflroad rall foint,J, Bhinn,....

iallroad signal, detonating, ¥ lllm man.
Refrigemtor, F, Haokott,, 3
Refrigerator, D. Bmlln). ’
Reglatering poard, O'Nelll and Murphy A A B
Rotorts, apparatus for charging, J. F. Rico . L AT
Rolling metal tubes, mandrel for, 8 .l' M, Taskor, 178,10

Rowlook, K. A, GOWOF oiiiinrains . 17,20
Running gear, W. Dalrd ... « 178,050
Runniog gear, J. ¥, Coppock PR k1 Y A
Running gear, D, GIHDONK, ..o L 16
Sad [ron hoater, Mty Logan and E; -gln(nu. 158,002
Saddle ellpspring, W, 8. Ward.. 179,216

Suah faktenor, M. Judd (r) 0,7

sash fastener, C. W, Saladee..... 0,185
Sash holder, E, H, & G, W. Hanna . 178
Saw gago, gang, J. M, Farrell....oo... dateerlanves ATBETT

198,219
o 178,08
. 175,126

Sawmill dog, H. Willlamson....
Saw teoth, grinding, W. H. Cglivie.,
Saws toapindles, securing, s, W. Litele,

Rawing machine scroll, R, MeChesnoy..... 173,819
gawing machine, stone, Heermans & Reed, 175,283
Soales, weigh, J. T, Guthrie .. oo . 178,168
Screw driver, T. J. Sloan... weeees 173,056
Sorew, wood, H, A, Doty 173,115
Screws, making nicked wood, T, J, Bloan ....... 173,355
Separator, graln, J. Bowen,...... Woaassrhesnne eeee 159,259
Sewlng wachine, J. S. Floteher, ... . . 173,278

Sewing machine starter, J, K. P. PIne, ..., 178,885
Sewing sllk, puttiog up, €. C. l\nonllon esne -uer 113,125
Sheet metal gage, J, AtKins,...... ' eee 138,104
Shirt, G. D. BIZDMIO. 0 vevrnnesnens vo 158,275
Shirt bosom supporter, D, .1 shull vee 178,851

Snoe, W. H, Land.. .e . 178,808
Shoe heel mpporl«r. rulnbur. .\l l|ock ............. 193,204
Shonlder brace and suspenders, J,. W, Broderick 173,156
Shovel, snow, E. Campbelli i sannienn 173,200
Shutter worker and fastener, J, W. Cooper....., 173,162
Skylugnt lifter, W, P, Hagadorn......... Seneas

Slate and desk bined, G, H, Chi k

Soap, sawdust, Porter & Robloson ......
Sole edge burnishing machine, C. H. Helms..
Spark arrester, W. Jackson, 3

Speed recorder, W, Wythe...
Stamp hand, J. Sigwalt,

Stone gleaner, L. D, Lucas.. . 138,311
Stool, milking, E. Webber......... 198,247
Stoye pipes, safety attachment for. J. H. Wilber. 173,196
Stoves. device for lifting, H. M. Hockman...
Stove, fire pot, ewc., H. L. McAvoy.... ...
Stoves, ventlinting cook, H. M, Hockma
Stud and sleeve button, G, D, Stevons, ..
Table and writing desk, G, Hess. ... ...000
Tacks, machine for making, C. P, Weaver,,

N THE CAUSES ()F KNOCKING IN HIGH
( PARBSURE ENGINE By Joshua Roso, With
Nine Ifnun\'lnuu A v:lnnhln practieal treatise  Price
20 conts, vontalned in Non, 1and 2 of * Solentifie Ame-
riean ﬂupplomrnl.' 10 be had at this office, nnd of all
NEWH ARONLE,

sHYNGLES SEATING ANDSTAVES,
Sole makorn

or(he woll knnwnlm-‘l‘m\'xn I.Aupg P A'}'RKT

HIKGLE AND llx.um-u SAwI¥0 MAonine, For clrou-
E\:nxmmnvu IC\'%)IC & CO., Lockport, N. Y.

T0 ELEC 'l‘ll’ln-l'l

ollﬁl

TERS, .IF“'ELERH.
WAT IHMAKEIRS
BA l"l‘ltllll 4, CHEMICALS, AND MAT I’l(lAl 5, In
wots or single, with Books o{ Instruction for Mckel.
Gold, and Stiver Platin THOMAS HALL, Manufac-
turing l'll‘(‘(rl(‘llll. 11 Bromfeld Stroet, H(nnlon. Muoss,
lllu-mm ( Catnloguo sent 1reo
all styles

wrainara Milling Machines fuawizes:

§# Bond for elrculars to B, M. M, CO,, 181 Milk 8t,,
Boston, Mass.

The Textile Colorist,

AMONTHLY JOURNAL OF BLEACHING,P I{l\"l‘l\l(-.
Dyoing. and Finishing Textiio Fabrics. and the l?’{ll?“i
dited

facture and Am-lh ation of Coloring Matters.
by C lmrlmu Nell, F.C.8.

Nos. 1. & I1., for January and February, 1876, NOW
K \n\ l'rlvv £12 per year, in advance. Sibser r(!onn
rocolved by JOHN WILEY & SONS, 15 Astor Place,
New York, Agents for the l nllod Statos,

s Adveriisements recelved for fnsertion, price per page,

15,00,

A \pccllnen Nos, nl the Journal will be malied froe

on nw rae «I t of £1,
. & SONS \\III pnhluh C. O'NEILL'S new wourk

on (‘ullro Printing, Bleaching, Dyeing, &c.

l’()lt SALE—A Valuable Patent, that T will sell

to any person or Nrm at s great bargain, For price
and description of pnlum address LEROY C. PALMER,
North Ferrisburgh,

IDGE'S FOOD FOR INFANTS & INVALIDS 18 the stand-
ard preparation of its Kind in England and Ameriea,

'1‘0 LET ON ROYALTY—A good Machine to destroy
Potato Bugs., For terms, address
R. M: CLARK, Nisbet, Pa.

Crude Gutta Percha

d INDIA RUBBER. Imported and for sale by
o GEORGE A ALDEN & COve
180 CongressSt., B + Mass,

——
REVERSIBLE

HOISTING ENGINE

FOR ALL PURPOSE
g# Cheap. simple, durable, and effect
LIDGERWOOD M'F'G CO.,, 165 fear

(CoLD ROLLED
SHAFTING.

The !nct thm. this shafting has 75 per eent gn-.m,
strongth, a finer Anish, and (6 truer to gage, than nny
other In use,renders {t undonbtedly the most economies|,
Wao are also the sole manufacturers of the CELERRATED
COLLINA' PAT. COUFLING, and rurnlnh Palleys, Hangory
ote., of the most approved styles, Price ll-!,mnlled on
"’ml"m&" t,2nd and & d‘A'B ek Pl baiNS,

treot, 2nd and 8rd Avenues, Pittaba
190 8. Cannl Street, Chicago, N1, TRl P,
(= & swcgao{‘;'mn Shafting in atore and for sale by

SR, DANA
GEO. PLAGE Do,
PLER

& GO , 121 (,fnmbe
K & WHALING, uuw-nucr::.s%'un 2.

Ploturesentfres! An

The TOLL-GATE! Frize i em ! 50 0bjects b

find! Address with stamp, K. C. ABBEY, Buffalo, 5 S ¢

PATENT
Planing and Matc
and Moldlnx

Machines, Gray and Wood's Planers, 8oy
olling Saw Arbors, and other wood-w =
84, WOOD'S MACHINE CO.1§ 91 Libarey B m'cm"""
Send for Circulars, eto, 67 Budbury 81. Bonon
}IOUSEHOLD ORNAMENTS., By George M
Hopkins per containing directions for the
eaky manufacture of a great varfety of bnnurul objects
forthe adornment of the parlor and the home, of wood,
but finished In {mitation of bronze ware, lncludlnz vases,
urns, medallions, card recelvers, brackete match ulea'
mc‘n:::!{r:x’nnp ::ndll‘;undr('fdné){ o:?erdurl(clu
ns 0 rice 10 cents. Contained in SC[BNTIFIC
AMERICAN SUPPLEMENT No. 7.
Officoand of all News Agents. - =~ 1° °¢ had at this

;(CHAB.Df SON,IMBRIAM & CO.,
anufacturers of the latest ;ymproved Paten
M m\’Vood_lvym'ual Phnhl‘nxmminchl‘nscshn M %
0l ‘enonin; oruisin : s
cal ‘n(f Circular e—mwtng B nmIVcsr‘u'
Arbors, Beroll Saws, Raflway, Cut-Off, and Blb-u\v

Matching 82‘: :ln.

ATENT MOVABLE EYELET.—I would like

to soll half Inteérest to some gond arties, Its use
{5 general, Address L. C. CURRAN, m W. Lombard
Street, Baltimore, Md.

O CAPITALISTS.—Sash and Door Factory,

Planipg Mill. &c. (n St. Louls, Mo., for Sale, dolng

afing, pa lna. order bualneu fn first ¢ clug running or-

dcr‘ vull ing and machinery new, Satisfactory reasons

g\cn for selling. Managing partner Mllln;: to retaln
{s Interest and poulunn f desired. dre

- WM. B. ARCHER, N.-2d Sty Sb. Louls, Mo.

UND

On TTTESDAi « March 7, 1876, at 12 o'clock, noon wm be
stg&.‘! public sale, without reserve, nt the Philadel- | Carn

X0l
'rhc eclchmtug Unfonyille Corundum roperty, com-
rlnlngz adjoining farms, 15034 aeros (n all, h; h and roll-
3 o large proportion naturally fertile, nml onu under

cu th’a!lon the remainder I8 Serpentine In
Enqulrlcn may be addressed to TSEY,
\\'llmtn‘lon. Dehwum
CTB perGALLON, Pure. No Gum
Grit, No Charge for Barrel
W. W, IlAGUB.‘l'ﬂloun, Pa.
Prices Reduced.

#n  LUBRICATING OIL.
g ‘} l’romut snlpmum by N. Y. C., Pn
WV Cent., & Frie R, R

e and 'Wood Turning Lathi
other klndlpor ‘Wood-workin )In%hlner? '.ggt:l.:'o“
and price ligts sent on application, Humuclory. or-
cester, Mass. Warehouse, 107 Liberty Street, New Tork.

III IIII"__"_J WROUCHT

RON
BEAMS & Gmnms

\ I ‘HE UNION TRON MILLS, Pittsburgh, Pa.—
The attention of anineen and Arohitects {s called

to our improved Wrought-Iron Beams and Girders (pat-
ented), In which the comnonnd welds between the stem
and fianges, which have proved 8o objectionable In the old
mode of manufacturing,are enurely avolded. W
pared to furnish all sizcs at terms as favorable as can be
obtained elsewhere. For ducrlﬂ:'lve 1itho h addresa
Carnegie Brothers & Co.,Unfon Iron Mills, bmh.h.

HE gE(I)Q’TBNNIAL INTERNATIONAL EX-
HIBITION OF 1876.—The fuli Histo nd Progre:
of the Exhibition, maps of the ground:.v e'ngrr:in 3
objeots ars e “:!'.r"é‘ex.“f°‘1ﬂ"é’éx‘:‘:' TTFIC AMERI.
y in the =
AN SUPPLEMENT. Terws. $5for the year: single eo-
plu 10cts To be had at this office,and of all news agents.
All the back numbers, from the commemm: on Jan-
uary 1, 1876, can be had. Those who d L0 pOssess &
ovaiBléte s mise m?a‘ﬁ. "SCTENTIFIC AMERE
al on, shon ve the
CAN SUPPLEMENT

MACHINIST, WITH $5,000, CAPABLE OF
mMADARIng men -ndmnrmnﬂ poeumel.

Type case stand, folding. A. T. De Puy o
Type writing machine, C. T. Moore...
Varnish, manafactare of. gler. ..
Vehicle spring, E. Hantzl n?;;ﬁ" o
Veneering, tmitatiag, xnbnfrew. -
Vessals, head NIght for, W, shgm. -
Vinegar makef, Mnﬁ"bmd’ !m the.
Water clokets, opem(u.g Al c‘mhiu.
Water fiter, eli_lem. C‘trtq And Humphire
Water meter, P,
Water, obuhlnx. A ai"ruﬁ.
Westher strip, C. 'W. Miee
Whee] hiubs, Danding, W' Corrly
Wind mOLor, G. 8. BUFORR. .00 oeeiers
Window blind, tnside, T, T llmore
Wool-washing machine, 8. Tall
Wrench, axle nut, A, Bagley...

173,14
.. 193,22
.. 135,200

o siR—— ¥

DESIGNS PATENRTED.
8952 —~Maron Box.—C, X, Cadwallader, Philadoiphia Pa.
8,953 1o 8971, —Caxrers. R, 1, Campbell, Lowell, Mass,
802, —RerLeorixa 8Tan.—J. 5, Yord Phlladelphin, Pa.
S9N —Grur Heaps, xro.—J. R, Davis, New York city
S0 ~Canrers.—D, MeNalr, Lowell, Mass,
8975 Lo 5,80, ~Canrxrs. —C. W, Swapp, Lowel), Mam,
B8 —~Canrers.—R, Allan, Yonkers, New York clty.

S965 10 8,507 ~Canrers,—J. M, Christie, Kidderminster,
Eng.

S8 —Prxs.—~W, C, Marion, Brookiyn, N. Y

8,958 Lo 8,991 . —O1L CroTns. —C. T. Meyer, Borgon, N. J.

892 —Toy Barrooxy.—H. 8, Kerr, Phifladelphia, I's.
. Faxs.~J. A, Lypoch, Washington, D, O,
S0 ~Casniveszs. ~W. D, Middleton el al., Utlea, N,V

Advertisements,

Hoack Pago =« s xw= 81,00 allno,
Toslde Page 75 conts n Lino,
Engravings may head advertisernonts al the same rate
per line, by measurement, as the letter press,  Adver
Hacments must he recelved at publication affice as

carty an Briday morning o u,-,wur in next imue,

l“l LIPTICAL hl’AlllN(l. ll) l'rnl’ C. W, Mno-
4 Cord, of the Ktovens lTustitute of Teohnology.
With Bight Eogravipgs., A most clear and exoollel
npmmnn of the subject Price 10 centa, Contalned
in**Selentifiec American Bupplemont, No, 2, To bo had
st this omce, and of all news sgents,

ISSOLUTION ~CHIPMAN, HOSMER & CO,

The partoership horetofors exiating botween N. I*
(hr{nmm A. A Hosmer, O, D. Glimore, 4. C, Smith, and
Anderson, Das heon dissolved, K. W. Anderson

will continus the

u'lllu »a At s Officos, 657 # 8¢, , Wash-

ington, D, ¢ shington, Jan, 36, 1878,

W

Telegraph Jine, underground, J, Horner,Jr . Balle Patent Adjustable | #écure a profitable {nterest In an old house
Thrashing machine, W. P, Penn (r) 6,910 Plenes, Tt S Y m%’ro ved | 2O% :?'A";:ﬂ“mmw Mm‘. NAKUPACTU“B.
Tire Ughtener, J, W, Thayer . .... .. 173,34 gg;’t‘:l-‘_:f:d‘;g‘:::&em et >
Fobacco box clamp, W/ W.. Wood. - 173,109 trated Circular from the Mann- om’nmsxn Am uonvn POWER.—For
Tobacco pipe, J. J. Lang. ..coeeennnnen 135,34 #EL E.O New Beltala. G m”mu

V Hl'l.l'. & L cw n, Ct. CIEN 3
Tobacco stem roll, leaf, J. L. ‘:el(hethe:d ..... . 193,146 o Soid by al) Har Bl :gla 'y lam'l::‘%xnmou sU Nos
Tooth pick case or holder, § & t 133,364 Atr 1 1y ¥

u now In use n l nel

Toy cap exploder, C. COester, Jr....cuueeeereenenee 173,212 0;‘0;&:’5;?.}‘0;"'3&%‘“;{:;“;’; "::‘::“6:‘:5: S a‘ Works, with d ete.
Toy target and battery, W W. Csmpbell....... - 178267 | Address J. W. TINSLEY, AGENT, Blakesburg, lowa.
Traps, animal, C. W. Saladee...... 173,188, 173,184, 173,347 RACING BUAT ST“BK‘
Trap, iy, J. A Blanvelt......ccovvrvvnncnnns eee o« 193,258 CARPENTER
Taubes, packing condenser, F, B, Stevens......... 178,159 s
Tube mandrel, S.P. M. Tasker.......ccoovevernne 178,182 MANUFACTURER OF FIBST CLASS TAPS AND PANISH & WHITE CEDAR
Type case stand, A, T, De Puy........... 173,118 DIES, Pawtuckes, Ro 1. Extra lengths and quality, from & 16th thick up, planed

A

and Machine Shop. Would prefer one with small
Cnb Caplital to Invest. Address
JOHN ROY, Bowling Green, Ky,

CTS.—For 25 cts. we will send 5 views of the Cen~

tennial Buildings, 1 Pocket Glmekeeper. 1 Vanish-

ing Carte dc \'lme Leap Frog Puzzle, 1| Magic Whis-
tie. BEY, 308 Ninh St L Jersey Clty,N. J.

W facturersand Pa U-e-

anted'“m patented articles mmnrnctm
suitable for sale by hardware dealers;. Cash will Pp‘ld
ke

for patents, or advance made for royalty. Addreu
ER » care PRaTT & Co., Buffalo, N. Y.

D ECATOOMANLR
or NSVER l'l(.‘l't!llb. with book
N '.ﬂvll"f'ln Inetrurtions -
atl Art, sent post-pald 1"
100 asn’td pletures, l.tll. They are Heads, Latdecs) - «
Birds, Iosects, Flowers, Autumn launo, Comie
They can be easily transferred to any article so as to ﬁ‘!hh Ibl

moat beantiiul painting. Also, 5 beautiful MOS
brl.cu.‘u‘: 80 o, Agrenis wanied, GEM OUBD >

J. L. PATTEN A CO., M3 William Street, Now York

I)P\'l(} FOR TRUING, SHAPING, AND SHARP-
oning all Kinds of Soltd ! ot
fective! Fcbeap 11t “( \.\\Eﬂﬁ?(i“}.%nl C()q“m“e ?'
LadieS can make $5 s day In thetr own ety or town.
Address ELvLis My 6 Co., Waltham, Mass.

[E LATEST AND BEST coxmru'rlo“x
. Sash Lock and Fastener, It locks both the upper

Kk
and lower Sash of the Window with Age
Wanted and Hights for Sale. Ad: T o

dress
ll Ill‘tutﬂ. Columbus, O,

UPERINTENDENT WANTED—In a Foundry

n e new

and unpl Alno, full stock of HARD. WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &e.

: Inciose Stamp for Catalogwue and Dyice- List,

' Geo. W. Read & Co.,

156 10 200 Lowis st t.5th & Gth sta, E.RLN. Y.
MPORTANT FOR ALL CORPORATIONS AND

-.m (4] mﬂclm.—m u
.,a.:‘a%.; RS

iu h my favor 10 lm.
m.ealmrnolh t‘.

) m uoeo
ook o N e R

Todd & Rafferty MachineCo.

MANUFACTURERS OF

Tbc ul rated G e V)
bnhr u Fiu

oy 2

QCPE‘CIALT

m””‘

-0ERS.

‘Alnl

PS.
ER

// L uUSTR?

XWE_L\.

11,

vlL’
WFG

s

Al

FOR CHARLIE'S PRES INl‘

Gut the TOM THUMB TELEGRAPH, put up in neat
lttle boxes contalning working sounder, telegraph ap-
paratus, battery, key, wires, and ohemiopls, complote,
roady for operation. Prico 5.5, with fall directions.
Can bo seen In practionl operation st the ‘' Bolentine
American'' oMo, 57 Yark Row; st Packard's Duntness
Collego, M6 Droadway; and many other places, Dosides
telogrnphiog, many besutitul oxperiments onn be made
Mioh Kk the magnotio curves, electric lighe, Ilmn.'

srA

NN ¢

‘“’f&MA

WOl , making compasses, magnotizin,

& knlves, o
tro-plating, &co, ¥, C, BRACH & CO., mpkers lzc“
Cunal 8L, noar Conter St, e

+ New York,

Ikunrs!roohi

ENGINE LA'I'IIII!. PLANERS, DRILLS, &

Cataln DAVID W. POND, Succossor to
LR OO b Worcostars Mase.

ENTENNIAL DRILL CHUCKS ARE A SUC-

\* m."fl\'l'\m'l‘ho 104 to )“In i :'pa m;’ranu?.tl‘ #g.‘
TAst of Latie & llld(; %‘é%w“umn' :::"0 i Cond
PERFECT
NEWSPA I:ER FILE
—— ) f—
"ﬁﬁmgmgm R
suppliod for the low L or
et

Publuheu “ eommno AMERICAN."
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ESSONS IN MECHANICAL DRAWING.—

By Professor C. W C(ml This excellent se-
ries of lvmeuon %L ven q'nlnly in the
FIC A)IBRI(.AR sU s accompa-
nled elrmolty W practice, with
d ns,all of sfmple and phln ‘u ler. fntend
led or unskilled, 10 | geare

enable any person, you
ueqnlnlh’em .xo wﬁm NG e pentlve inatruments o

3 with slate or ) 11y
B e ey S sR T
ons s AD
the m& upon m n&i‘c‘u ever published,

cuullanmehagd o8 begine wit No. 1 of
SCIENTIFIC AMERICAN SUPPLBM ENT. These [n-

structions will ?,.( worth t nn Sy t“ r_?:;e.gx‘l;
© yearly cost 3 on
will’ be Tllustrat > bl not less lhn 50 special

be the many pistes and
engravings of the inest examples of machinery and en-

gln ‘warks, contained in tho rogular issues of the
UPPLEMENT. The year's numbers of the S‘fl‘ll‘-
ment will, It Is expected, contaln not less than 2,000 en-
gravings, and a vast amount of mg -nd useful sclen-
tifie Inmﬂnuion Gnmﬂpnon ¢ Address
MUNN & CO., 57 Park Row, New ork slngle \‘oph'u
10 cu‘au. To be had of all he‘n Agents throughout the
world,

ACHINERY

PLANING &MATCHING
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING
\. BAND & SCROLL SAWS &c.&c. 4

H. W.JOHNS’ Patent =

A.SBESTOS

S'I‘Bm_ PIPE AND BOILER
Coverings
Asbestos Cement Felting in Bbls, ready

for use-=Asbestos Lined Halr Fely,&c.,
can be easily applied by any one,

H. W, JOHNS, 87 Maiden Lane, N.Y.,
ASBESTOS ROOFING,STEAM PACKING, PAINTS, &c,
& Use the genuine. Infringers will be prosecuted. &3

S4 ORLY WITH NAMES—WITHOCT XaxEs £3.  SExd U8 THE XANES
and Post Othoe nddresy of & peosoma with 24, wod we will wend
post pald (10 aoy address) a Solid Siiver G Case Open Face Watch
nmnum xize and a neat timer. Shiver Vear Gialn, Curd atiern,

molium size match, $1. Watch
snd Chaln sells Io:WAI Ilc $10, \nrmnmﬂ.
We send by Exe press . D.
when names aud 50 cents are sent with order. n.nhncecollvct
oo delivery. We send full plate T ahot Revolvers using 22100
Cartridzes post pald §2.75 each every on warranted. Money io
r“hw-r\nlhu:r nr m— l\pr\-n atou. risk. Address Amer]
=chme VI, Wax 201 and 294,

LECTRIC BURGLAR ALARMS, Hotel and House
Annuneciators,Call Bells, Signaling Apparatus, Cheap
Teleg. Inst's, Batt's, ot0, TEL.SUPFPLY Co..Clc\ollnd 0,

N CLUTCHES &=
FB/‘\[:J:glELE\}-ATORS.

VOLNEY W.MASON &C0.PROV.R.I.

RON BRIDGE BUILDING—~A complete de-
soription, with dimenxions, orkln‘q drn\vln'uu. and
t‘t;fllveclh o8 of Girard Avenue \lridgc hiladelphin l'n
ith foundations of uen. Ten cnmvlnpa Price 50
centa, Contalned In Nos, 1, 2, and 4 of hCIENTIH(,
AMERICAN SUFPLEMENT, 10 cents per copy. To be
had at this ofMoe, and of all news agonts,

g'l EEL NAME STAMPA—Post pald for 150, per letter.
STEELETAMPF WoRrKs, 218 Chapel 8t,, .\cw | aven, Ot,
Eatabliahed 1n 1848 e

LOVYEJOY, BON & CO,,

BLECTRUTYPBRS nd STEREOTYPERS,

15 Vnndewulor Street, Now

l(l PAY
Terms free.

SLIENCE RECORD

F'orxr 1876.

e (e e

Borenor Reconrp is
naplendid book of 000
pages, published an.
punlly, about the 16th
of Jununry, Hlustra-
tod with many ongra-
viogs, Prico §.00,

Tux Volume for 1576
will be published about
January 16th.  Its con.
tants will embrace the
most Intoresting Faots
and Discoveries In the
various Aria  and Sols
onoes that hiave Lrans-
pired durlug tho proce.
ding yoar, extibiting in
one view the Genoral
|'munvu of the World
L | -

“to sell our RUNDER PRINTING BTAMPS,
TAYLOR & HARPER, Cloveland, O,

the lnlluwlm( l)n[l-rllnnlll-'

l)l.l)i,\. THEF

LT
ANI) u(nmwllul I BOONOMY,

A MEDIOA, THERAPEUTICE, HYGIENE
AL HIBTORY AND ZOOLOGY, el
Aulnl L0F, TERRESTRIAL P HYBIC 8,

iRy

.,; OLOGY Ah'll MINERALOGY,

ASTRONOM

BIOGRAY ln 'AND NECROLOGY,

Every porson who deslres to be well Informed coneorn
pg the Frogress of the Arts and Solences should bave o
oopy of Borexos Rxoonro for 1556, 1t will he s most [n
worosting sud Valusble Hook, and ehould have a placern
every Housohold and Library.

WX pagens Octava, Handsorely Bound Many Engray
togs, Price §3.00, Bent, post-pald, on receipt of price

All the preceding volumes of SOiexoe Recorn
muy bo had sepurately at $2.50 each, or $10 for the

five volumag, 187¢, 1878, 1574, 1575, and 1578,
MUNN & CO,, PUBLISNERS,
81 Park Row,
New York city

ed to Pnoor

Shuttors In the world. Are fite
Bullding, g.cuox g.l!;hnr{e:mlldlna Ao YR b
s X Ao JAMES G, WILSON, M-nurr, 24 West 2th 8¢, ,

u'ul at I.nmlun Paris, \ Irnn- llmrlln Melbourne, &c., &c

Scientific merican,

173

ARK & COMPANY

e readily fitted to Store Fronta
nnd affording absolute
. Private Houses, Offices, and 8chool
bchnce velghu and cannot 5“ aut of order,
to the new Tridune

Have been for

AGENTS WANTED.

Thc¥‘nn~ handsome In appearance, Ahd are the best and ol
ulhllnr Delaware and Hudson Canal Hulldin
ears In dall

CL
PATENT SELF-COILING, REVOLVING S’I‘EEL SHUTTERS

Rear Windows or other o
rotectlons a1, WOOD SH T
P"!lll"nl

nin #, making them FIRE AND BURGLAR

In various kinds of wood, suitable for
Clark's oluuurn Are self-acting require no mae lnnry‘
on
« Manhaitan
y uso In every principal city throughout Europe,

New York,

$42

JOHN B. SCHENCK'S SONS
Bend for Catalogue,

$5 to $20

OTIN

§cents In

ILLIAM HENRY KING—AL BUMEN MANU FAC-
TURER, 78 & 80 8¢. Andrew Btreet, Liverpool Kog.

A WEEK.—Agents wanted everywnere
ainess permanent and first-class,
particulary, address

J. l\E\\l-.D\ & CO,,

TAVE, SHINGLE, HANDLE AND CABINET

M kcr . )lu-hlnerr. ete, eto.  Address -
- . BAILEY & VAIL, Lockport, N. V.

aning & Matching,
llonldln Re-sawing and Trnonln)f.)llcmnu Scroll

Saws and General Wood- Working chine

Bu-
For further

Richmond, Ind,

Matteawan » 95
115 Liberty 8t..¥. ¥ .otty,

CE BOATS—THEIR CONSTRUCTION AND

N EMEN Fi king drawings and foll

)::ﬁlnr‘:?:-:'n; m‘éam":ﬁr‘%"{x P.':\FTI FIC AMERICAN
UPPLEMENT. No. 1.

THAE IMPROVED

NIAGARA STEAM, PUMP,
ilubbard & Aller,
ENGINES AND Bun,P.'ua,

Pulleys, Shafting and Hangers
a Sp(cmlly
2;9}8“% HeArNsl;l::r; t:::’!':’ “il::: ';:v' ‘p:l': 'ﬂ h( rl’rc?:l‘:::
AND WOOD WOBKINOMACHINERY

HAS, PLACE, 133 Reado Street, New York.

n day at bome, Agents wanted, Outfit and
terms free, TRUE & CO,, Augusta, Malne,

per day at home, Sampies worth §1

BLAKE'S PATENT
Stone and Ore Breaker

Crushes al! hard lnd brittle substances to
any require any kind of
SToxe for luuh- \nd for CoNxonern, &¢.
Address BLAKE CHRUSHER CO,,
New Haven, Conn,

free. STINsOX & Co. Portland, Me,
Machinery.
OTIS, BROS, & 00U
and llu-ph\m nadit abpolutely and
y cored. Palnless: no bllrll
0P B
FINE TOPLS AND FOOT LATHFS,
gu;;“el of all’ kindn for Machinists and Amateurs, Send
r Complete lidustrated Catal
Stone Channeling
OoR

SAFETY HOISTING
HO. 348 BEOADWAY, NEW YORK.
m‘sformnlmlm .C;;u-
Dies, Morse Twist Drills, Chucks, Scroil Saws.
A CKAON S TYLER. 16 German St.. Baltimare, Md.
9
Quarrying Machine,

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER C€O., RUTLAND, VT,
BOLE PROPIUIETORS AND MANUFACTURERS.

PABR'S Damascus Spring Steel Self-Adjusting

Bracket and Fret
Naw.

Profit & Pleasaro !

A WORKSHOP
COMPLETE
For - - $£125
bludes, 1 sheet impression paper, L brad awl,with
full instructions. Ry mail, prepald, onyeceipt
of price nnmed, 100° serollw ork designs free, on
recelpt of stamp. GEO. PARR, Bumido, N. &

Sweop, § 10 12 14 16
Price, '$1,25 1,60 1.75 2,00 2.25
With ‘each frame is mrlmlrd 12
inimitable and original fret or
voll patterns, 8 bracket saw

m.

JCREW PROPELLERS, THEIR SHAFTS AND

FITTINGS. D\ Hamilton W, Pundred, M.E., An
lhlo troatise, shewl n{x the preoanl nvtlre {ta advan-
tages and defects. With 25 figures, Price 10 conts, Con-

talned In No. 4 of SCIE NTl 1C AMERICAN SUPPLE-
MENT, Tobe had at this office, and of all nows agents,

HE BASBTET MAGNETIC ENGINE AND

BATTERY, for running Sowing Maohines, Den-
tata' and Jewelers' Lathes, Printing Presses, Pomps,
Blowing Parlorand Chuareh Organs, or wnrklng any Ma-
¢hinery that can be moved by Hand or Foot, SIMPLE-—
DURABLE~ECONOMICAL, Local Agents wanted In
overy town and county. For circalars and 'nrh o list
nddress, wuh stamp, THE BASTET MAGNETIC EN-
U , 1118 Chestnut Btreot, l‘hllmlrlphln M.

"WHIPPLE'S
Patent Door Knob.

Awarded a Bronze Medal at the Amerfean Tnstitute Falr

for 1874, The Judgoes say: * Wa conslder this method of
tuhmlnf DOOR KNOBS a groat lmprovement oyer any-
thing yot invented for the purposs, as 1t obyintes the use

of aldo scrows nnd washers, and can be rv,‘ulnu-d Lo sult
any thiokneas uf Doors, ' Sond for Clrov
THE PARKER & WHIH'IK(U\I!‘AN\’
Waoat Merlden, Conn,, or ¥7 Chambars 8t

The HOADLEY
PORTABLE STEAM ENGINE,

WITH
AUTOMATICAL CUT OFF RECULATOR
ANO

HVANCED WLt

S"IIU MYS H0A I4THM TIVLS

THE BEST »*
SENDG FOR CIRCULAR

THE J.C.HOADLEY CO.LAWRENCE ,MASS

MOST ECONOMICAL ENGINE »»

I_I().\IE-M.\DE TELESCOPES.—Directions for
thelr construction, with engravings showing the
roper arrangement of lcn-u and tubes,
der Weyde, Price 10 cts.
TIFIO AMERIOAN SUPPLEMENT, 10 De had at this office,
and of all news agents,

EAGLE FoOT LATHBS

With Scroll and Circular

monu Slide Rest Toou. lc sho Smul
! ¢ Lathes,

'(uun dealgnas, mperior ﬂnuh !gw

Prices. Our new Catalogue d

these and every tool nocuur{ for the Am-
Artizan, L.

ateur or
WM. L. CHASE & CO.,
® & 97 Liharty St.. Now VoOrK.

Male or female., Send your ad-
dress and get something that will bring
you in honorably over $130 a month
ture, Inventor's U nlon. 173 Green-
wich Street, New Yo

A WEEK to Agenta, Old & Young !h)e & Fo-
7 mtle.lnlnelrloall‘{ Terms & OUTFIT FREE.
Address P’ VICKERY & CO., Augusta, Me

‘VOODWORTH SURFACE PLA
§.C. H

Matchers, $350,
street, New York.

MACEI I.._.S..

f Van

D0

MONEY

NERS §1235. Planurs
L « 51 Courtland

Prices.

‘4 Bteel 3
[ron & Steel Clamps, De:)op %
Exp.ndl% Mandrels, &c. Send iorhbesi Price uo
C..W. LE COUNT. South Norwalk.Conn
BOOKWALTER ENGINE
Compact, Substantial, Economical,
and Easily Managed. Guaranteed to
work well and give full power clalmed.
Engineand Bollercomplete including
Governor, Pump, &c., with shipping
boxing, at the low price of

3 Horse Power.. 8252 00

“ “ 3:6 w
#@~Put on Cars at Springfield, Ohlo.

JAS. LEFFEL & CO,,

Springfield, Ohio; or
109 Liberty St., New York City

REDGING AND DITCHING MACHINERY
The latest, most extensive, and sucoessful machi-
ner? now In practical operation at Lake Fucino. With
ale drawings and dcm 18, showIng construction, opera-
tion, and economy v M. A. Briesse, M. E. A mon
excellent and valu: b paper upon the mhjecz Con-
tained (n SCIENTIF lC A\l SRICAN SUPPLEMENT No.

§. Price 10 cents, To be had at this ofMce and of all

News Agents,

STEEL CASTINGS.

Solid and Homogencous Guaranteed tensilo strongth, 2
tuny to square inch, An Invaluable substitute for expon-
slve forgings. or for Cast Iron requiring grm\l streaeth,
8end for oircular and price 1ist to OHESTER STEKL
TASTING CO., Evellna St.. Phtladeionin s,

FOREIGN PATENTS
THE ('FNTI NNIAL,

There I8 no doubt thut our Contenninl Exposi-
tion will attenot to our shores multitudes of ropro-
sentative people from all parts of the world, and
they will take home with thom many of our bost
lmprovements to Introduce Into thelr own manu-
faotures,

An unususl opportunity will be offered for sell-
Ing to theso pooplo suoh forelgn patents us have
beon gecured on good American Inventions in the
respeotive countrics from which these visitors
QOmo,

At the reduced prices for which patenta are ob.
talnod abroad, our pooplo will lose » chanoe not
Hkely to occur again, If thoy do not avall them-
golves of the opportunity of securing thelr Inven-
tions In forelgn countries st onoo, so as to have
thelr patonts rendy to negotinte the coming sum-
mer,

For cost of patents in the different countrios and
the conditions on whioh they are granted, send for
pamphiet containing full Information.

Address MUNN & €O,

47 Park Row, New York,
Braxcn Orriow, oor, ¥ and 7th Sts,,

Washington, D, C,
P"r the Best snd O

UNCHING mul[v_u l!lb 5 'L?;s
' DROP PRESSES. u..'.JJ.?.!lf.’«",'.’:;‘ b

JPATENT DOUNLE ECCENTHIC CORNICE DRAKE,
Manufactured by THOMAS & ROBINSON, Cinoln.
oatl, O, Send L,r Clroularn,

A MONTR--Agents wanteq

\ore. Ilunlnr:c quuuhlo‘nn'«rlm
cluA Particulars sant free, Address

J. WORTH & CO., 54 Louls, Mo,

STEAM PUMPS.
FIRST Plllﬂ’ﬁ VIENNA, PARIS, NEW YOEK,
BALTIMORE, Bl)ST()

Bend for circular of recent patented | m| roYements.

THE NORWALK IRON WORKS,
South Norwalk, (,unn.
0 W. F. & JOHN BARNES

Manofacturers of Barnes’ Patent
FOOT- )‘0“[- 2 MACHINERY. SCROLL-
AWS,. LATHES, ETC.

The rmly ltm' power machinery without
crank or dead centers. $1.500 to §2,000 per
year made using these machines. Send for
tllustrated Catalogue,

Rockiord, Winunebago Co., 111

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufseturers of the Hialsdell Patent Upright Drills snd
other first-class Machinle®'s Toou.

THE IMPROVED CELEBEATED
ARMBTRONG HEATEER AND LIME
CATCHER removesand prevents Scales
in the Bollers I-{ supplying them with
pure water. Will save its cost in fuel
within one year. All parties using steam
should Iu" ane,
- For pwlcnlu- and circo-
Iars, add
HAI (-HHAN. CURTIS &
ENIGHT, MANUFACTURERS,

Toledo, Olilo.

Machinists WANTED to act

ns Local Agents,

ITHERRBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Flaning, ‘l‘nnm-lng.
and Grooving Machines, Daniel’s Planers, Richardson
Patent Improved Tenon Machines, Mortising, Moald-
ing. and He-Saw Machines, and ood-Working Ma-
chinery 'enmlly. Ihumhun— Street, Worcester, Mass,
(8hop formerly occuplied by K. BALL & CO.)
L. B. WITHRRNY. 0. J. XUGG. O. X, RICHAKDAON.

ELOCIPEDE CARRIAGES, OF LIGHT CON-

struction, fast speed, Worked by hand cranks;
also by foot treadles. [linstrated (n SCIENTIFIC AME-
RICAN SUPPLEMENT No. 8. To be had at this office

and of all pews agents, Price 10 centa,

. IACHINERY.

IRON & WOOD WORKING MACHINEEY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
Catalogue and Price

&c. Bend for Illustratea

GEORGE PLACB,
121 Chambers & 103 Reade Sts. N. Y. City.

’
E. GOULD. Newark, ¥. J.

Munp % Co’s. Patent Offices.
Established 1846.

I'he Oldest Agencyf? Soliciting Patents
in the United States.

All sizes atlow prices,

TWENTY-NINE YEARS EXPERIENCBE,

MORE PATENTS have been secured through
this agency, st home and abroad, than through any otherin
the world.

They employ as their assistants 3 corps of the most ex-
perienced men as examiners, specification writess and
draftsmen that can be founst. many of whom bave been se
Jected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have awalled
themselves of Munn & Co.'s services In examining thelr in-
ventions, and procuring thelr patents

MUNN & CO., in connection with the publication of the
SCIENTIFIO AMERICAN, continue to examine inventions
confor with Inventors, prepare drawings, specifications. and
asalgnmentaattend to Hiing applications in the Patent Oftice,
paying the governmont fees, and walch esca case step by
step while pending before the examiner. This s done
through thelr branch office, corner F and Tth streetsa, Wash.
Ington, They also propare and fle caveats, procure design
patents, tradotwarks, and relssoes, attend to refected cases
(propared by the Inventor or other attornoys), procure copy -
rights, attend to Interforences, give written oplnions on
matters of Infringemeant, furnish coples of patents, and, o
fact, attend to evory branch of patent buslness both in this
and In forelgn countries,

A speclal notleo Is made in the Saiesnirio Axerioax ot
all inventions patented through this Agency, with the name
and realdence of the patentee. Patents are often sold, In
part or whole, to persons attracted to the invention by such
notiee,

Patonts obtalned n Osoada, England,
Qermany, Russla, Prossis, Spain,
Colonles, and all

France, Belglum,
the Britlah
patents
granted ot prices greatly reduced from former mtes

Portugal,

other countries whorn are
Send
for pamphlot pertainiug specially to forelgn  patents which
states the cost, time granted, aod the requiretnent for sach

oountry
Ceples of Patonta,

Porsons destring any patent bssued from 1548 to Novem
bee 86, 1567, can be supplied with oficls]l coples st & rea-
sanable cost, the price depending upon the extent of draw-
{ngs and length of specifications.

Any patent bsued slnce November 37, 1847, st which
ume the Patent Offlce commenced printing the drawings
and specifications,tiay be had by remitting to this office $1

A copy of the clalms of sny patent lasued slnoe 1556 will
be furniabed Jor §)

When ondering coples, please 10 remit for the same as
above, and state name of pateates, Yte of tavention, and
date of patent.

A pamphlet containing the laws and full direetions fer
obtalning United Btates patents sent frve. A handsomely
vound Reference Book, gilt edges, contains 140 pages and
many eogravings anid tables important W every patentes
sod mechanie, and Is & wsefil handbook of reforence oy ov
erybody. Price 20 cents, roalled free.  Adaress

MUNN & Co0,,
* Publiahers SCIENTIFIO ANSIIILAN
37 Park Row, N. Y,

Braxow Orron—Comer ¥ aBd 7th Streote,

Waahington, D, O,
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Engravings may head advortisements at the same rale
WMW measurement, as the letter press, Ad-
vertisements must be received at publication office as
coriy ag Fyiday morning to appear {h next (asue.
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s of Looal Agents for ‘our
1 belnmndo "5 hu%'n‘:’hl erinle,  Tertitory /ved,
profits darge’ The goods are urlcu rcll-mn. nml 'OMI
use, Jow price, and extromely durabl r; as rn =
yoars' raclmlteln Cotplete materials for nc\\' mot
only 4 o& : 'c‘un be‘ Hp:lﬁgnlo steop or fat roots
ne satinfa
”ix“’;‘»’ﬂ? Pafamor ho:lllel foors, fences, woodwork,
meotal, brick or nlum'r.aw shade. rerdy Tor use, at !m:
prlcu This palnt will fost Ion . )o::t Detter, oore:
ST, e L P e 1 e
mn 8
ohlngllnx. "”ll‘”h mevs. Bullders and others are re-
wmud to wmo n8 a

3 CO., Limited,
h. . § “00}33(} (Jnt St, Palla,
Momlon o scummc American,!

“proot Shurters strongost and beat. Tsave 50
E ger cont 1n cost, 25 per cent In waluhl Iron-
workers, apply for particulars in regard to

m'f'g. F.F.Fueromen, Pat. & M'{'r,Sloux City, lowa,

Iron Planer,

ond Eund—wm lang 41 tnthu wide and 11 (ect
)offgc weight about l..,p(lxl % Also, 8 num-
ber a( 85 ND HAND L‘\Tm In good condition,

N iles Tool Works,
Hamilton, Ohio.

SRX\’D FOR CIRCULARS OF ONLY CHOICE

24 hand Enslnu and Bollers, Portable and Statfon-
y &c., w

ary, also of Pamps, Tublog Cnlng lron l‘l
JAM ING
Successor to BINGHAM & RicH, ol oity, Pa,

DITCHING aND EXCAVATION.

Machines from two horse power upward—digging all
depths—saving from B0 to 700 per cent—alm-

e sl ) kept In order. Fon {roulars,
BROS., P. 0. Box 22¥, or 11l

- HARTF ORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLI, V. Prest  J. I ALLEN, Pres'L
J. B. FIERCE, S&'7.

EARTFORD, OOXX,

n.t. s'mn DIAMOND DRESSING MA-
e, effective, and durable. Also,
u-pomms

Wheels,Grind-

stones Chilled Iron, 3nd Paper C: d other
Diamond Tools, Saws. and
Drills made io order, J, DICKISSON 8 Nasssn St N Y.

Upright
Stationary Engines,
Strong, Simple, Safe, and Ser-

viceable!
4, 6, and 8§ Horse Power.

GRIFFITH & WEDGE,
Zanesville, Ohlo.

Second Edition of

Wrinkles and Recipes

NOW READY.

Useful Hints, Suggestions, and Recipes,
For ENGINEERS,

MECHANICS,
FARMERS, and

HOUBEKEEPERS,
CONTAINSB

The concenteated wisdom of the practical cor-
respondents and the able exports who haye con-
tributed to the SIESTIVIC AMERICAN during late
yours. Also the croam of the Praotica) Mochanism
sories by Joshus Rose, together with a new paper
on testing metals by Professor R. H. Thurston,
Bimple rules in steam engineering, besides hun
dreds of valuable trode serels and recipes.

Hendsomely bound and coplously (llnsteated, 250

pages. Price, post-paid, $1.90; with BoresTivie
AMERICAN, for one year, $4 ). Address

M. N, MUNN, Pablisker,

rono:m

eI

l)o$ gonr Own | Printlng'

Frome for cnrts, Jabals, ravelopes, vie,
one (v Larger wory
Wle printing and adeerts

el A fraes » .
r-m- Amutaur Frinting, ¥
- At A

v ! fun »
Bo)“ .." e for full enta.

I'l'e P e ey

Tha Olths »

37 Park llow. an York clty,

Seientific

[MarcH 11, 18%6.

Aueriout.

ROOTS' ROTARY

"SAVES ROOM, ABOR,

HAND BLOWER.

FOR ALL KINDS OF

BLACKSMITHIRG.

DOES MORE AND

AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 31 Liberty St., NEW YORK.

THE TANITE CO.,

STROUDSBURG, Monroe Co., iy,
MANUFACTUNERS OF

) : »
Solid Emery Wheels and Emery
o . . %
Grinding Machinery.
GENERAL AGENCIES.«-.C. €, Champlin, 152
Lane St,, Obleago; Atlas Works, lndlnunpolln Edwin
Plnc Grand Rap uu \Ilch H.P. (3rcnnq « Co. .N Firat
San Francisco; '3, W, Cole. Box 81, Columbus, Ohlo;
Dnlln & W llwn Lonlnlnc KE¥.3 Andrem.wmlumu-
port. Pa. ; Erie City Iron W orkl. C hnrlone. N. C.; Mld-
dleton Bros., Allnnu. Gn 3 .lnco). Brown & Swucnoy.
Nashvlile, Tenn, ; Geo, g Co,, 5 N. <chrocdor 8t.,
Baltimore; C, l\ Inck & Co., Hamilton, Ont,; E. T.
Kennedy & Co,, 8t, John, New Brunswick.

Niagara
e SteamPumpWorks

EsTABLISIED 1862,
CHARLES B. HARDICK,
No., 23 Adamps Street,
BROOKLYN, N.YX.

Diamond Solid Emery Wheels.

X 0]258!1 L9514 12x1 )¢, $5.50; 16x2,$12,50;
mxzmmzxn ”l& A)ﬂ her sizes nt

pornonate prices. Fut euulnu. free from gluln{l &wy
Give d oles
Emeory Grinders unequaled by
ICAN TWIST DRL

\n the best Soltd Emery Wheell
in your order for wheela,
an ln the world.

0., Woonsocket, B,

Addreu

GEOH GRA‘(&DANFOP H, BOQTON IMPORTERS

OGERS' TANNA® |OF SODA BOILER
SCALE FREVENTIVE JOS. G, MO!BSCB%O .

§¥~ Send for book on B ‘ler Incrustation,

THE HEALD & SISCO
Patent Centrithgal Pumps.

T lCAL & HO
F'lrnh u t Now rcnm Llnclnun}‘md New
ork. “Jmmu] Award,’

American Inst tuto 181‘2
Perfeot satiafaction guaranteed. The cheapest, simplest,
strongeat, mou efficient and popular Pump in use, for
cmptylnﬁ )r‘r .docks, Coffer-dams, etc.,and for use in
Paper Mills, mnerlcl.nnd Factor!cn BTEAM PUMPS
very low, for Wreeking, Drod; ug Itning. ero. Ilus-
trated pn\mpln;gt. froo, Nearly (jlnro rences to. sctusl

customers 8| u n clnss testimony.
H S18CO & CO. Baldwunvﬂlc N X

Pope’s Lathe.

Tathe' Yol Mo o=t = % - = = = 3900
Foot Power or Pulleys - - - - - - 0.00
ScrollBaw - - - . -, - - - 500

POFPE MANUFACTURING CO0,,
45 Hagh St,, Boston, Mass,

HASKELL'S THREE CYLINDER PUMP—

Hand or Power. Cheaper than a Steam Pomp.
outwoar a Rotgry Pump—do more work, with leas
power, thau any other pump. Not llable to {“ out of
ordar Any blulumlm c'nn' "f:" it, Adap
w
o y ANY, Boaton, Masa.

Shaefler & Bud purg, Germany.—
Swun-Br:rnllc Omkclc %ﬂm- StLN. Y
DAMPER

AXD LEVER
REGULATORS B B s T GAGE COCES.
MURRILL & KEIZER, 44 Holllday St.,Balt.
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85 a year by mail, post-paid- Send 10 cents for Specimen Copy.

TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objecta presented (n the
GREAT OESTENNIAL INTERNATIONAL EXPOSITION
OF 1570, and also to meet the wants of that Inrge
cluss of readers who deslre an Incrensed supply
of Bolentifio Information, particularly of the
more Technical and Detallod oharnoter, weo shall
1806 & BPFECIAL PUBLICATION, ontitied the SBCI-
ENTIFIC AMERIOCAN SUPPLEMENT, to be
printed weekly during the Centennial year of
1876, and, perhaps, permanently thoreafter. Each
number will have sixteen large quarto pngos,
issuod wookly, printed in the best style, uniform
with the BCIENTIFIC AMERICAN, but sepn-
ratoly pagod.

Thoe SCIENTIFIC AMERICAN SUPPLEMENT,
in sddition to the specinl mattor pertaining to the
Internationsl Exposition, will embruco s very
wide range of contents, covering the most recent
and valuable papers by eminent writors in ALL
THE PRINCIPAL DEPARTMENTS OF SOLENOE AND
UHENYUL KNOWLEDGE, to wit:
lL.~CUhemistry and Metallurgy.—Embm-

cn( New Chemical Discovertes, Improvements,
atd Frocesses, with eogravings., New VFrocosses
u! Working llvm hioel, fru‘ Copper, Gold, Bliyer,

nd the Various' Metals, with engraviogs 0f New
App.nlun New Info rm-llun, e

2.~Mechanices and Hagineering.—The

Istest and best papers upon Steam Eagineering.
I'.cn-- Engtineering, Mining, and Civll Engineer-
Ing, Ml Work, Textle Indastry, with engravings
and working dnl nes

$.-Mlectricity, Light, Weoat, Sound.—

Latest [mprovements 1 Telegraphy, Telegrmph
'1;1:-.:., in vementa in Oalvanle Batterios
Eleciric Engines, New and Usefal sppiioations o
Elsctrioity In the Arta, with engravings
d—Architecturo.—Examples of o best New

Blructures, with dotalls and drawlings,

5.~Technology.—New and Usefol Inventions

and Discoveries relating to THE ARTS ; Improve-
monltiln Phologn}nhy T'rlnunu. New lmplu';mnu.
Now Muchinery "rocessen, New Rcclpu. Im-
rovoments p«'rlulnlnu to Textile Indust Weay-
ng, Dyeing, Coloring, New Industrial ?rodncu.
Anfmal, Vegotablo, and Mineral—with engravings,

G.~Agriculture, Botany, and Horticul«
ture,—~Now and Usoful Information in sl branches
of Agriculture, Desorl tlomor Noew
Shrobs, and l'lowrn. ew, Usoful, Z“ﬁmm:.
lnn acts In relation to Oulfl \'nuan. tlon—

hengravings,

T.~Rural and Mouschold Economy,.—

The Latest Information congernl
vlnlur. Now and Va lulhI:\clw:l wwn{ ot

Lty o
ral und Housohold iy

8.—Mnateria  Modlea, 'l'herapeullu,,
Hyglono,—Exhibit
Selonoe 1n various hran
parntions, New Ilealth ‘
cmulnxintormulun.

O.—~Natural ¥istory and Zoology.
Latest Investigations, Discoveries, and 1ntes-
esting Information lu this department o Bolence,

10 & 11.—~Meteorology, Terrestrial
Phynsloes, Geography,— Accounts of Interest-

Ing Atmospheric and Torrestrial Phen
vels, Kxplorations and Discoveries, e(oomm i

edical
ow Moed!
lances, :ndcx:nn;lm’l'::

12.~Geology and Minoralogy.—The Latest

and most loteresting Geological Invesy
and Heporta, and New mocunv‘rlu v,

13.~Astronomy,—Recent Interesting Discover-
for and Information, with it
Mienomens, Progros, Nm:li(t)n'l‘l‘r:l'n:;g?ne(;:lw
TERMS 1~Sclentific Amorican Supple«
meont, (no year, post-pald, §3.00; balt year, §2.50
three montha, $1.239. Thr
18,50 nve coplos, $30,00; lutl'; .“f;!}'.'v’.'.’;ﬂ'f& ’“r'
cnpl Of BOIEXTIFIC AMERIOAN and ong copy o,

BOLANTIFIO AMENIOAN BUPF
post-pald, §7.00, PR S PR

Address MUNN & CO,, Publishers, 37 Park Row, New York.

ed Lo any ‘

Mincellanoonn Info; n' A - |
Jn_'“: Wll!n ng o Ru.

tho T Medical |

'r T. V. Carpenter,
Box 713, New York cily.

NOYE'S

Mill PurnlshingWorks

are the largest in the United States, They make Bury
MHIstones, Portable Mills, Smut Maclitnes, Prekers, Mill
Plcks, Water Wheels, l'nIIP,n and hmr‘ng rpecially
adapted to fiour mills. Send for catalogue,

J. T. NOYE & SON, Buffalo, N. ¥,

For Locomotive nand Statlonnry Bollers,
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Here and In Eurepe
d hotter water, with leas steam,
-35?&1-""’1'&'.”- two Waterways, fixed Homu,mt::.o
movable parts to get out of order
DBBYP #, Sole Manufacturers
i o 7 berty St., New York,
&~ Bond for C-ulonc.

Portland Cement,

ndon Manufao ron For sale
From the best Longon L Bit 55 Gl Bty X,
A Practical Treatisc on Cement mn!nea for 25 centa,

RON—NORWAY, RWPDIBH & A\(PT’I(,A\' IRON
all deseriptions. LBERT POTTS,
236 North l'ront St. iy Phllndclphh.

B U | LD E R S|HtSeitete
The NILES ENGINE.

The LATEST and the BEST. Engine Independent
from boller on the same base. 2,4,6,8, and 10 Horse
Power. Warranted the best Semi-Portahle Engine In
the United States, Send for Hlustrated Price List,

Niles Tool Works,

Huamilton, Ohlo.
For ehowing Heat of

Pyrometers, ovou, mo st rie.
Bollcr flues Snper-Ueucd Steam, O11 Stills, &e.
HENRY W. BUL

KLEY, Sole Manufacturer
149 Broadway, New York.

LANERS

ENGINE LATHES, DRILLS, &c. Sent for Price Lllt
NEW HAVEN MANUFA

Advertising Agent, Addrems

ew %nven. Conn.
THE NATIONAL

Steel Cleaner.
For PaTeN
Cleaning TXD
. Botler JULY 28
bes. 1574,

Adonwd by U. 8. Navy. Forsale by ceaiers. Send for
NOR COMBUSTIBLE STEAM BOILER &

COVERING

WITH “ATR SPACE" INMPROVEMENT
s;vel 10 to 20 per cent. CHALMERS SPENCE CO.
oot E. 9th St., N.Y.;1202 N. 2ndsz 8t. Louls, Mo.

For 1876.

The loct Popular sountiﬂo Ptper in
the World.

THIRTY-FIasT YRAR,

Only $8.20 & year Including Postage.
¥ Send 10 cents for Specimen copy.

THE SCIENTIFIC AMERICAN, now in Its 3lst
year, enjoys the widest circulation of any weekly
newspaper of the kind In the world. A new vol-
ume commenced January 1,1878. Published week
Iy. Now is the time to subscribe and to form
clubs.

Tax CONTENTS OF THE SCTENTIFIC AMERICAN
embrace the latest and most Interesting informa-
tion pertaining to the Industrial, Mechanical, and
Sclentific progress of the world; Descriptions,
with beautiful Engravings, of Now Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
arts,

EVERY NUMBER contalns sixteen large quarto
pages, clogantly printedand {llustrated with many
engravings. The year's issue ocontalns 8§32 large
pages, oqual to four thousand  book PRgos, At A cost,
including postage, of only $3.20 a year to the sub-
soriber.

Engincers, Moohanios, Telegraphers, Inventors,
Manufaoturers, Chemists, Photographers, Physi«
clans, Lawyors, Clorgymoen, Teachors, and People
of all Professions, will find tho BCIENTIFIC
AMERICAN most useful nnd yaluable. Its pages
toom with Intoresting subjoots for thought, study,

myersation, and are An unfulling source of

n* Anstructive information. As an Instruos

tor luoator, tho BCIENTIFIO AMERICAN

. It is promotive of knowledge and

o ovory community whore it olroulates,

bave a prominent place In evory Houso
Room, nnd Libeary.

Specimen coples sonity prepald, on recelpt of

N OF sSUBNO POSTAGE
! rFALD
One copy Solentifie
One copy Sclentifio Ix -ﬂnh
One copy Sclentific months ]

One copy Sclentifio Amerioan and ono copy
Sclentific Amerioan Supploment, both
for one year, post-pald... ............. 7.00

One copy Bcolentific Amerioan, one year,
and one copy Solence Reoord. .......... 5,20

2 Wo mako a liboral discoant and give advans
tageous promiums to those who form Clubs or
procure Subsoriptions. A beautifully {lluminated

Subscription List, also Prospoctus and Rates, sl

free, Addross
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