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THE NEW YORK ANCHORAGE OF THE EAST RIVER
BRIDGE.

Located in New York city, and on the block bounded by
Cherry, Dover, Roosevelt, and Water streets, a huge pile of
massive masonry, during the past summer, has been rapidly
reared. Work upon the structure has been arrested for lack
of money and by the setting in of winter, principally from
the former cause; and until the opening of spring, it will
remain in its present condition. Early summer will, how-
ever, find it finished, if New York city responds in furnish.

ing the money for its share of the cost; and the day on
which its final stone is laid will mark the completion of the
lsst of the four great monuments which are destined to sus-
tain the wire network of the suspension bridge which will
join the metropolis and its sister city, Brooklyn.

The building of the immense piers, which stand sentinels
on the two banks of the East river, has been energetically
pushed forward during the year just closed. The tower on
the Brooklyn side s entirely finished, save the few cap stones,
which cannot be sdded until after the cables are in place;
the summit of the New York pier has reached a hight of two
hundred and eight feet, leaving thirty feet yet to be erected.
The anchorage across the Bast river, in Brooklyn, is practi-

cally finished. The New York anchorage is the great struc-
ture to which we refer in our initial paragraph, and which
is ropresented in completed state in the largest of the en-
gravings glven herewith

The reader, oven if not versed in engineering technicali-
ties, will, without doubt, understand the object and uses of
these colossal heaps of stone termed anchorages, from the
pame alone. Upon them falls the greatest pulling strain of
the weight of the enormous wire structure and the travel-
ing weight it 1 to sustain, since the piers, though with-
standing of course a portion of the load, serve primarily to
elevate the bridge to the proper hight above the river. Hence
the object sought in the construction of the anchorages is
extreme solidity and strength, sufficient in fact to enable
them to undergo a stress six times greater than that to
which, by any chance, they can possivly be subjected. The
two structures, located necessarily at each extremity of the
bridge, are practically alike, the difference being slight vari-
ations in dimensions to suit their respective sites. The New
York anchorsge is, however, situated in the heart of the bu-
siness portion of the city, and without doubt will attract a
greater share of public attention. For this and other rea-
sons, the following article is devoted to its description.

On the 7th of May, 1875, the pulling down of the ware.
houses and old rookeries, which covered the ground on which
the masonry now stands, began. So rapidly was the work
prosecuted that three months later found an excavation, in
some places twenty-one feet deep, finished, and 500,000 lineal
feet of yellow pine timber foundation in place. This sub-
stratum of wood consisted of four layers, placed relatively
crosswise, and interspersed with concrete, the whole mea.
suripg four feet in thickness. On this was laid the first course
of stone, which covered an area 120 feet long by 116 feet 4
inches in width. The material usea is a good quality of
limestone, obtained from along the Hudson river, parts of
New Jersey, and the vicinity of Lake Champlain. As soon
as two courses had been set, preparations were made for
placing the anchor plates. Of these there are four, each an
enormous mass of cast iron weighing twenty-three tuns and
made in spider shape, having sixteen radial arms, as shown
in Fig. 3. The contract fequirements as to the metal were
that it should bear a strain of 500 lbs. to the square inch, on
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n test portion resting on bearings 4} feet apart. Each plate
was cast in a single plece, at Wilmington, Del. To trans.
port such & heayy muss from the pier to the anchorage was
n difficult operation, but it was sccomplished by suspending
the plate by strong bolts from beams of pine extending be-
twoen two platform cars which traversed tracks laid in the
streots, The usual jack screws supplied the lifting power.

]’{5/.3 .

From the longitudinal section, Fig. 2, the position of  the
plates, one of which is shown at B, will be understood. All
are located in the rear of the anchorage, two meeting on the
center longitudinal line, and one being disposed at each side,
Each plate is embedded in concrete in the third course of
stone, the second course being somewhsat thinner immedi-
ately beneath, 50 as 1 form a species of socket. Through
the apertures left in the center of the plates, the first set of
bars for the chains is placed. Each chain consists of ten sets
of links, and two chains lead from each plste. The correspond.-
ing links of each pair of chains contain together about nine-
teen bars. This will be better understood by reference to Fig,
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8, in which one row of vertical bars make the first link of
one of the pair of chains, and the other row of similar
vertical bars the other. Each bar at each end has a per-
forated circulsr head. The apertures in these heads, when
the bars are In place, are in & straight line, so that pins may
be put through said hol:s and also through the openings on
the heads of the bars of the next link, when the latter are
placed in smtable position, thus connecting the two links
and forming a joint. Similarly pins are run through the
apertures of the heads, which, in the lowest link, coms be-
low the anchor plates, and thus confine the chain to the lat.
ter. The heaviest pin used, as above mentioned, measures
7 inches in diameter, and the bare which constitute the links
are 183 feet in length, and vary in area of cross section from
from 27 to 21 square inches, according to position  The iron
of which they are made has a breaking strength of 50,000
1bs, per square inch.

After the bars which form the first links were in place,
the layiog of the masonry was continued, and four courses
of blocks of granite were built up sbove the plates, each
stone weighing about ten tuns. Then the limestone work
was resumed, and this, with appropriate granite trimmings,
will be continued through the forty courses, and to & total
hight of 89 feet, As the masonry rises, the links of the im-
mense chains will be added, and the latter led in the curve
shown in Fig. 2, until they will have extended from the rear
and bottom to the top and front of the anchorage. The last
links have twice as many bars as the others, but occupy no
greater space, as the bars are only half as thick. The bars,
moreover, no longer stand parallel to one another, but are
set off in pairs, the members of which are at acute angles, so
that, along the last pin, half the bars are inclined above the
horizontal and half below, To each pair of bars, considered
this time in & straight line above or below, & strand of the
cable will be attached, so that nineteen strands in all will be
fastened to the ends of two chains leading from each anchor
plate: and as there are four plates, so there will be four ca-
bles, which will convey the strain to the masonry.

A glance at Fig, 2 will show that the effect of the cables,
pulling at A, is to upset the anchorageon its front edge. The
strain on each cable is estimated at 1,888 tune, or 7,882 tuns
for all four. Against this is the dead weight of the struc-
ture, equal to 44,000 tuns, There is, besides, on the masonry
& resultant pressure on the joints of the imbedded links of
9,287 tuns; and to meet the pressure at each of these
kouckles, a heavy plate of iron is interposed, backed with a
large granite block. The strain on each anchor plate is 1,852
tuns,

The general aspect of the structure is excellently shown
in the large engraving. It decreases in size toward the top,
the area of the summit being 85 feet 8 inches in width by
117 feet in length, and the surface slopes to the rear at the
rate of 3 feet in 100. Through the interior of the pile are
two arched passages, in front 613 feet high and 23 feet wide,
in rear 22 feet 71 inches high by 14 feet wide, the difference
in size being due to the upward slope of the surface of the
ground to the rear, At the present time the structure is 441
feet above tide, or 33 feet above Water street.

As soon es the New York anchorage is finished, the large
unobstructed area of its summit, as well as that of its com-
panion structare in Brooklyn, will be occupied by the ms-
chinery for spinning the wire cables, which will be one ot
the most interesting mechanical features of the whole en-
terpriss. The first cord will probably be thrown scross the
;inv;; sometime next June, and. from that time forward the

ivg of the wire portion of the bridge will, it is expected,
be vigorously prosecuted. £

A FEW USE FOR THE EAST RIVER BRIDGE.

It is & well kuown fact that, owiug to the rapid increase
in size and populstion of the city of New York, the water
supply is insufficient to meet all demands. The daily con
sumption i on an aversge something over 100 000,000 gal
lons, & much larger quantity in proportion to the population
thax 1s the cese with either Paris or London. There is no
question but that st the source, the valley of the Croton, into
which the watersbeds of Putnam county and vicioity direct
their streaws, there is an sbundance of water. The diffizul-
ty is found in the nqueduct, which is a brick tube 5334
square fect in ares of cross section, and which is called upon
to supply pipes aggregating 57 feet. The friction of the
fluid in the smaller tubes and the approximate cessation of
drafts on the reservoirs between midnight and morning
alone prevent sbeolute deficiency in the ten days’ supply
which the Croton Burean Is obliged to keep constantly on
haod., The new aqueduct, of which, we understand, the
preliminary surveys are begun, will without doubt cure the
diffizaley; bat in the meanwhile a large part of the bailt-up
portlon of New York, including the exclusively business sec.
tlon, suffers severely from a lack of water for fire purposes.

How to provide for this want i just at present a mooted
Question ; and among the various plans proposed is ons by
Mr, A. W, Craven, ex-chiel enginesr of the Croton Aque-
duet, which consists in constructing large storage reservoiss
in the lower part of the city and keepiog them filled with
sea water by powerful pumping engices. The principal ob
Jections urged agalost this project are its expense and the
fact that the reservolirs themsslves might not be wholl y free
from daoger in case of an extensive conflagration in their
viclnity, It seems to us, however, that both of these objec
tions wight in & measure be obviated by using as the tanks
two enormous ones which are now bullt and lying empty, and
of which no one, 80 [ar a5 we are awars, has hitherto suggested
any means of utilization. We mean the hollow towers of the
New York pler of the Brooklyn bridge. Thisimmense strue-
ture contains within It two watertight eavities 120 feet in

depth, or rather in bight above the ground, and 13 by 10 feet
in cross section.  An approximate caloulation of the contents
gives about half a million gallons to each ; or in both together,
over one million gallons of sea water might ba stored. It is not
assumed, of course, that the supply from these conld or would
be utilized for up-town districts, and there supply is not so
much needed ; but it would, In case of a conflagration, offer
& valuable addition to the present deficient water faoilities
down-town, among the warehouses and shipping of the city.
Similarly the interior of the Brooklyn pier.would offer a
reservolr for water for proteoting the valuable storehouses
and shipping in its vicinity. The hight of the head is fully
G0 feet xbove the tallest buildings, excepting, of course, the
very lofty structures recently built by the Western Union
Telegraph Company and the 77ribune, and a few other fire.
proof structures, and therefore the water could be led under a
heavy pressure directly to any story,

ELECTRICITY AS AN EXECUTIONER,
The revolting scenes accompanying the execution of
several crimioals in this vicinity are well caloulated to
bring to public notice the disadvantages of hanging as a
& mode of capital punishment,
The teachings of Science are heeded and sought for in the
building of prisons, in the management and care of conviots,
and in every modern correctional system; and yet in so sim-
ple and easy a process as the extinguishing of human life,
they are utterly ignored.
The most certain and painless death known to Science is
caused by the lightning stroke, or by, what amounts to the
same thing, the electric shock. When & powerful discharge
of electricity is received in the body, existence simply stops,
and the reason is obvious, Helmholtz has proved that, for
any vibration which results in sensation to reach the brain
through the nerves,one tenth of a second of time is required.
Furthermore, time is also needed for the molecules of the
brain to arrange themselves through the effect of that vibra-
tion, through the motions and positions necessary to the

of one tenth of a second is expended. Consequently, if, for

of a second for us to feel and recognize the hurt. It can
easily be conceived, therefore, that if an injury is inflicted

which results in sensation, or if the animating power is sud-
denly suspended by an injury to the brain before the latter
completes consciousness, then death inevitably follows with
no intervention of sensibility whatever.

Now a rifle bullet, which traverses the brain in the one
thousandth of & second, manifestly must cause this instant
stoppage of existence, and proof of this is found in the placid

vision impresses a lightning flash on the retina for one sixth

dred thousandth of a second.

The effect of the shock on the system is excellently de-
scribed by Professor [yndall, who, while lecturing betore &
large andience, inadvertently touched the wire leading from
15 charged Leyden jars, end received the whole discharge
through his body. Luckily the shock was not powerful
enough to be fatal ; but asthe lecturer regained his senses, he
«xperienced the astonishing sensation of all his members
being separate and gradually fasteniog themselves together.
He says, however, that ““life was blotted out for a sensible
interval,” and he dwells with much stress upon the opinion
that ““ there cavnot be a doubt that,to s person struck by
iightning, the passage from life to desth occurs without
conscioasness being in the least degree implicated. Itis an
abrupt stoppage of sensation,unsccompanied by s pang.” So
wuch tor the death which, by suitable alteration of the law,
we would have substituted for slow strangulstion. The
aext pointis its practical accomplishment.

Instead ¢f building & gallows and providing rope, the
sheriff, advised by & competent electrician, would procure &
powerfal Rahmkorflf coiland a heavy battery. These instru-
ments would rarely need replacing, and would last indefi-
pitely for other executions. The battery and coil should be
of sufficient strength to deliver an eighteen inch spark. In
case of their being more than one person to be execuied, all
of the condemned would be conducted with all due ceremony
tothe place of execution, the left hand of one man hand.-
cuffed to the right hand of his neighbor,and the conducting
wire fastened to bracelets on the disengaged wrista of both
crituinals, if only two are to be hanged, or to the wrists of
the outer men, {f more than that number are to suffer. The
culprits being sested 50 as to be seen by the legal witnesses,
the shenff presses a button. The current is instantly es
tablished from the coil, passes through the bodies of the
men, and all ix over, With a competent electrician, who
might be a member of the police fores, and specially
charged with the duty, there would be no possibility of mis.
takes. The same ignominy which attaches to the gallows
would bo transferred to this mode of destruction, while the
poculinr death by lightning, which,smong the ignorant of all
nations and ages, has been the subject of profound supersti-

bility and mystery, imbue the unsducated masses with a
deeper horror.

e A A ——
J. F. H. says: ‘I have six volumes of the SCIENTIFIO
AMERIOAX, in which I can find nearly everything that is

known as to engines and machivery "

comipletion of consciousness,and for this an additional period | !

example, we prick our finger with a pin, it takes two tenths| B!

which instently unfits the nerves to transmit the motion | Biase

Electric
faces of the dead, and in the fact that there is nothing more | Eagines
common than to find men lying dead on battle fields, shot | &
through the brain, but with every member stiffened in the | ¥
exact position it was in when the bullet did its work. But | Gsa trom bic

a rifie ball is slow beside the electric shock. Persistence of | Grate bar, turnace

of & second, but its actual duration is barely one one-hun- |y

[JanuArYy 8, 18%6.

—

Srientific American,

MUNN & CO., Editors and Proprietors,

PUBLISHED WEEELY AT
NO. 87 PARK ROW, NEW YORK,

——

0. D. MUNN, A. E. BEACAH,

TERMS,

Ono oDy, ONG YEAr, POSLARE INCIUAGA. s\ uuunrsesnernssssseassissrssases 3 20
One copy, six months, postage included

Club Raten,

Ten coplen, one year, each $2 70, postage INCIOAed. .o.eveeurrssiersns 27 00
Overten coples, same rate ench, poStage INCIOASA. ....vireneressisres 27

§#7 By the new Inw, postage (4 payable {n advanee by the publishers, and
the subscriber then receives the paper freo of charge.

NoTR.—Fuorsons subscribing will plesse to give thetr full names, and Post
Offico and Btato address, piainly written, and also state st which time they
wish thelr subscriptions to commence,otherwise the paper will be sent trom
the recelpt of the order, When req d, the numb can be
from Janoary Ist, when the volume commenced, In case of changing real-
dence, state former address, as well as give the new one, No changes can
be made nunless the former address 1s given.

If any of our readers fafl to receive thelr numbers regularly: if the direc-
tion I8 not plainly written; (f premioms are not received; or If there Is
rault of any sort at this ofice, we will thank our friends 10 send us posta

card complaints, and repeat the same, If need be, until the remedy s effect -
ed, Do not hesitate to complain, We desire to keep all matters between
ourselves and patrons right and satisfactory.

VOLUME XXXIV., No. 2. [NEw SERIES, | Thirty-first Year.

NEW YORK, SATURDAY, JANUARY 8, 1876.

Contents.
(Mlvstrated articles are marxed with an ssterisk.)
Alocasias, the®........iviieiiannen bl

Alumina, preparing (5)
Answers to correspondent
Astronomical notes

zii‘gg

£

E

SRSy
4
2

i

ol
-

;

[nsurance & be o 18,

tions patented In England., . 81 ind
,n::"nnln, globwmar (M)e.ueean. 7| Wood for
Leaves, tho 0 of ..oiiiiviininis BgWooo.

THE SCIENTIFIC AMERICAN SUPPLEMENT. s
No. 2.
For the Week ending Junuary S, 1876,

TABLE OF CONTENTS.
5 INT ATIONAL EXHIBITION OF 1876 —With 3
. 13.‘“ of ll?ﬂ'ntldul and Oowlgonl tes 1o u?ﬂ%
Grounds, —~Com Ive Magnitude of the ummw
former exhibitions of nlrl';rauum-;’bmr:,p't Io:.a the Great lﬂ‘
e avingy. —Yules for i aa] howing Heaatin.

N MANICS, = With % lustrations.—Come
11. ENGINEERING AND UN'(‘ : N A

tives at 8¢, 3 Engra —The

Canse of Kaockiog fn H ro nes, by JOSHUA col;
cloded. 5 Ullustrationn. K 1 Macuomn

1lus rations — Mechanical eﬂlhnol o hu;sgdmllouu Ma-

e mstes Lk~ The Horal A Ao oal hatt Stnk-

£ for Avenue Biridge, Fnllsdeiphia. § Eugray-

::‘ for Amber Mines, -G

T LN
111, TECANOLOGY, . —~With 3 .~The Lowe Process for the
‘manufacs f 1lum from enm. 1 Engraving.—'nen-
?uuéz B(:_e.ﬂ’_.n: pparaus Yor & l' ‘t.n.annu.—xe' Instrument
or Re P .
~ELEOTRICITY, LIGHT, HEAT, ET1C.—Xew form Pawerfu
g e R e
lte.og:l'l:'m.'-x‘e' relation Detween Kioetricity and Light.—Dynsmic from
Static Klectricity .~Galvanic realsiance of UOLOTS.

v ¥ ETC.~Action of Borax on Fermenta-
o ﬁ'o'n“-:ﬁrﬁ m’i“?r‘zf ma"t.—unmll of Flue Incrusis-

tions. —New :
tied Substances. —{ onmAT mo«h-rAeua.-B:nﬂ o
T b era e naiyals f the Lowe Gab.

V1. PROC IES, ~New York of "l
S
S S ' o

VIl. METEOROLOGY.~On the Formation of Batl. By M. Fave,

VU CARTHONOMY i, Nete. S, g 4 e, JY

te.~: uoo.;:'luflu bacrvatories

IX. NATURAL HISTORY, with 4 ~Srx Joux LUNNOCK o

Ants.—Relics of w‘m. » ™ ¥ e

Tesmuanlan e ey engravi > 9 head of en-
graving. ~Ancient l’uu-lalmnu. opgra -

X. BOTANY —Movemenis

movement In plants, —G
X1, MEDIC:
Arnlea,

tion, wonld withont doabt, through its very incomprehensi- | 1555

SET

g




: 18 INSURANOE A BENEFIT!

Tt is difficult to conceive of a more horrible tragedy than
{that perpetrated by the author of the recont dynamite ex-
plosion on the wharf of the steamer Mosel at Bremerhaven;
Dbut the scores of people there killed and wounded would
form but a small proportion of the total number of victims
had the fearfal design been carried out as it was planned.
The object was to gain a heavy insorance which had been
effected by the projector of the scheme on the vessel; the
means, s powerful exploaive in connection with mechanism,
the study and invention of which shows the deliberate nature
of the crime. There was & train of clockwork which could
be set to Tun noiselessly for ten days; then a lever weighing
thirty pounds wounld crash into a box of dynamite. The
fearful explosion which happened on the wharf
would have taken place In the hold of the vessel in mid-
ocean, and not & soul on board would bave survived to tell
the tale. The man, Thompson,who conceived this diabolical
“crime, has cheated justice by committing suicide, but itis
said that he has denounced his accomplices, and for these
the rigid German law will show little mercy.

Amid the universal execration which this atrocity has
callod forth, little attention has been given to the incentive,
perhaps for the reason that itis one for which crimes have
over and over agaln been committed. Sooner or later, we
think, however, it must become a question of serious consid-
eration whether the present system of insurance,against loss
or casualty in any form, does not, as a temptation to the
depraved as well as a cause of negligence by sall, outweigh
its advantages to the community in general.

Mr. Plimsoll's recent keen denuncistion, in Parliament,
of some British shipowners, for their inhuman cruelty in
sending men to ses in old and unseaworthy vessels, covered
this among other points. Ship after ship has left English
docks,londed almost to the water’s edge,and built of green or
rotten timber, which,when the vessel worked in a rough ses,
must have opened at every seam. Ship after ship has never
been heard from after leaving port. The owners cared
nothing, for they risked nothing: if the vessel made the
voysge in safety, they pocketed their profits from her cargo;
if she sank, they pocketed their profits all the same from the
insurance companies. Morally, if not legally, it cannot be
contended that these merchants are not as criminal as the
wretoh who has just killed himself. More criminal, we
think, for they, for the most part, are wealthy and educated
gentlemen, the other an ignorant vagabond. They, in other
matters at least, possess refined moral sensibilities; he was
apparently destitute of any such quslity; and yet the
jncentive to crime in both cases was identical,and the object,

the insurance money, brings all to a common leyel.

A few weeks ago the Deutschland, & steamer of the same
line as that on which the explosion took place, was totally

wrecked on an English sand bank. As usual there was alack
of life-saving apparatus, and scores of people were drowned.
‘We say as usual, because the same has been the case with
the Ville du Havre, the Atlantic,and the Metis, and in other
marine cusunlties of late years. Why are not efficient means
of safety provided, when the same,in almost endless variety,
are in existence? It is no injustice to impute to the compa-
nies, who thuos failin their plain duty, the influence of the
iosurance money again. Why should they, they msay ask,
protect their ships, why encourage inventors to devise or
test new appliances for that purpose, when the loss of the
vessel does not carry with it any loss to the company's
treasury? By similar reasoning, of what use are protections
agsainst fire to & building which the owner knows he has in-
sured just a little above value, no matter if it is a crowded
tenement? Of what use are safeguards on steam generators?
And why not employ patched and leaky boiler sheets so long as
the bosat or building is insured ?
No one knows better than do the insurance companies of
the repeated arsons, and attempts at arson, that are com-
mitted in order to realize the insurance money on buildings.
The records of almost any criminal court will show s start-
ling prevalence of these crimes, which even the life impris-
onment pensity, affixed thereto by the laws of some of the
States, does not seem materially to check. On being notified
of a loss, the policy of an insurance company is not to seek
proof that it was the result of fraud, but apparently to as-
sume thst fact astrue, and to throw the onus of proving to
the contrary on the loser. This is a natural enough course,
and the legitimate consequence of the frequency with which
the companies have been victimized ; but it goes to strengthen
what we have said sbove. Again, we have & fire marshal in
this city, obiarged with the express duty of tracing the origin
of every fire, and armed with all the powers of the law to
bLelp him. His official existence is simply an official recogni-
tion of the prevalence of incendiarism; and the records of
his office likewise will show that that crime, which in malig-
nity 18 by the law deomed next to wilful murder, is rarely
committed wave with the object of realizing insurance. Its
very prevalonce compels people to Insure, for a fire is not
always conflned to the single building in which it originates ;
and {n burniog his own strocture, the criminsl equally en-
dangers that of his nelghbor,and the latter must protect him-
self ugalnst such perll,

Argue the question as we may, the insurance system is de-
fective, begotting either careloasness or crime, The struggle
for wealuh Is too close and too bitter to expect mankind to
guard ngalnst what seems to be, and what is, to his selfish
self, nn alrendy guarded contingency, when an expenditure
of money Is involved thereby, If it may be predicated of the
best of us that, Noro like, we will fiddle when our property
goes to destruction through our carelessness, knowing that

-~ Fcientific dmevican.

atraints will as coolly set designedly in motion the same
course of events.
To advocate the abolition of all insurance would be, we
are well aware, to strike at great interests; but it does not
geem impossible that in the main the community would
thereby be the gainers. “‘ An ounce of prevention,” says the
old saw, ** is worth a pound of cure.” Query: Would not the
extreme care that we should take of our property, and indeed
of all our interests (involving, as many do, the wel! being
of other people) more than compensate for the loss of the
very often doubtfully gained ** pound of cure "' for misfor-
tunes thereto,which the insurance system offers?

MR. EDISON'S ELECTRIC DISCOVERY,
On the evening of Thursday, December 16, Mr, Edison
brought his discovery, of what he supposes to be s new force,
before the Polytachnic Clubof the American Institute. Dr.
Beard gave a very lucid account of the phenomens,observed by
himself as well as by Mr. Edison ; and he pointed out in what
particulars the new spark is similar to some forms of electricity
and in what it appears to differ from the various known forms
of that force. Likes true scientist he pointed out thatonly
such phenomena as every competent experimenter is able to
verify at any time are worth consideration ; and he spoke of the
sources of illusion and delusion which misled Reichenbach,
and afterwards others who asserted that they had verified his
alleged discovery of the so-called odic force,
Some writers who gave the first reports of Mr. Edison’s
discoveries to the daily papers, with more enthusiasm than
discernment or knowledge, said that, in their opinions, there
was identity between Mr. Edison’s discovery with the so-
called results of Reichenbach’s experiments. But the dif-
ference is that in the first case we have a reality, and the
experiments have results which any one can see and verify;
while in the other case we haves salleged results which no-
body can see but the mediums, 2o that all belief in the real-
ity of Reichenbach’s phenomena rests exclusively on outside
testimony.
Dr. Beard also pointed out a feature to which we referred
in an article in our issue of December 25, namely, the dis-
similarity of the experiments of Reiss, with what he calls
weak sparks, and Mr. Edison’s discovery. They differ in or-
igin as well as nature. Reiss’ experiments were made with
static electricity, while Mr, Edison obtains his results from
the contact breakers of electromagnets. Dr. Reiss’ weak
sparks have polarity, while those of Mr. Edison show none,
and in that respect the latter differ from all other known
forms of electricity: at least neither Dr. Beard nor Mr, Edi-
son have been able to discover any trace of polarity, but, as
this is only a negative proof, and we do not know what fu-
ture investigations may reveal, it is as yet premature to give
a decided opinion, ;

After considering Dr. Beard's elaborate and masierly expo-
gition of the phenomens thus far observed, and seeing the
experiments which Mr. Edison kindly exhibited before the
members of the Polytechnic Club, with his apparatus of
three vibratory sounders, charged by six chromic acid bat-
tery cells, we see no reason to change the opinions we have
already expressed: That,after all,the phenomens may be due
to a peculiar form of induction. They prove that the induc:
tive power of a coil, when charged or discharged by a suf.
ficiently strong voltaic battery, extends all around to a dis-
tance of one or more inches, and can not only induce cur-
rents in other coils, but also in straight wires or, better, in
metallic bars, kept within the range of this influence, which
influence may be called an inducing atmosphere surrounding
the coils. Dr. Beard also appears inclined to the view that
the phenomena are due to electricity ; while Mr. Edison dif-
fers from him on this point, and is strongly inclined to con-
sider the phenomena to be due to a new force, as distinct
from electricity aslight or heat is. Mr. Edison would rather
prefer to consider it as a new form of heat orlight than of
electricity, and gives, as his principal resson for this view,
the absence of polarity, which absence exclusively belongs
to heat and light, while electricity without polarity is (to use
one of Herbert Spencer's expressions) unthinkable, We
fully sgree with him in this respect; and according to Mr,
Edison’s invitation, we will assist him in & new course of
experiments, laying the results before our readers at an early
opportunity.

- —

MECHANICAL DRAWING,

The following is from the introductory chapter of * Lps-
SONS IN MECHANICAL DRAWING,” by Professor (. W, Mac-
Cord, given in SurrrLemest No. 1

There is probably no other acquirement which so perfectly
combines pleasure with profit as skill In drawing, Even re-
gardiog it as an accomplishment only—n source of pleasure
and nothing else—this {u of 80 refined n nature,and so eleva.
ting in its tendencies, that no better recrention can be sug-

gested ; and lelsurs time could hiardly bo put to & more com-
mendable use than the oultivation and exoreise of this art,
The ability to malke drawlogs, of any kind or in any nan -

ner, 18 an unfaillng source of dolight and honest pride to its
possessor; but a feature of groater lmportance and more
widely extended Interest in Ita grent and varled usefulness:
he who can draw correctly, evon it roughly, wields & lan-
guage clearer, more direct, and more nearly universal than
any oxpressed by words, And It 15 useful to overy ome
without exception—of whatever age, of whatever position h;
the social soale, of whatever occupation; there s not & single
individual of either sex who would not be, both directly and
Indireotly, the gainer by an nequalntance with this graphio
tongue, which s here gonsldered fn its most comprehenslye

we lose us little an did the heathen Emporor, then it may | sense,

€qually be assumed that those not possessing our moral re.
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oxtengive utility In pursuits of n mechanical nature ; in these
it becomes not meroly an aid, but a necessity, to tho greatest
proficiency : not onlyto the professional draftsman in the
office, who makes it his sole occupation, but to the molder
in the foundery, the pattorn maker at his bench, the black-
smith at the forge, and the fitter and finisher at vise or lathe.
All these, in order to execute designs intelligently, must be
at least able to read drawings, and would be, surely, none
the worse workmen if sble to make them =lso; o, too, of
the carpenter, the stonemason, and the brick layer: while
the boiler maker, in leying out his plstes, the tinsmith, the
coppersmith, or the worker in sheet iron, cannot call him-
self master of his craft unless he has some acquaintance
with the art of mechanpical drawing.

And yet there are thousands engaged in these very pur-
suits, journeymen and spprentices, conscious of this, but still
making no effort to acquire the knowledge which would be
s0 useful to them; and this in spite of the fact that they waste
in frivolous amusements, if nothing worse, time enough, if
properly used, to become quite skillful with the pencil and the
pen. In some cases thismay be due to sheer laziness, or dis-
like to study; to these we have nothing to say, except that
they must not be astonished if they find themselves surpassed
by their more energetic corrades. Buttothe great msjority,
we are sure, this does not apply ; and to them we shall try to
render some assistance. Leisure time at evening msay be
pleasantly aod profitably employed in the practice of drawing
and the study of its principles, by young and old alike; for
this is one of the things which it is never too Iate tolearn,
and we are disposed to think that many would mske this use
of spare hours if they knew just how toset about it. Besides
the lack of instructions suited to their circumstances, we be-
lieve that two other considerations deter a great number from
making a beginningoneis a false: impression thats finesnd
costly outfit of instruments is necessary at the outset; the
other, & consciousness that mathematical prineiples are in-
volved, which are beyond the limits of their education. Now,
it is certainly possible to spend a great deal of money in the
purchase of instruments—in fact, the professional drafis-
man who wishes to execute sll kinds of work with facility
has peed of a variety ; but the appliances absolutely essential
to the execution of even the most elsborate mechanical draw-
ings are in reality few and simple, and one whois not familiar
with the subject would be astonished to see what can be done
with very few and inexpensive things.

And no one should permit himself to be frightened off by
the second consideration. We do not deny that & knowledge
of geometry would be of use, great use; but we do say that
any one sufficiently intelligent to be a good apprentice at any
mechanical trade can, if he will but resolutely try, so school
his eyes and his hands that he can producs drawings which
will be both creditable and wuseful to him. A child learns
music, not by waiting uatil he understands the principles of
acoustics and of harmony, but by the practice and continued
repetition of exercises which train his fingers, and ke is mas.
ter of the mechanical difficulties before he knows what
acoustics means. And soany one msy begin mechanical draw-
ing, as he began writing, in & mechanical way: ““Idot my
i because I was taught so, sir; which is the very reason why
I make o round.” By the exercise of a little faith he may at
least follow the lead of another; and, once interested in his
own progress, it will be strange if, by the exercise of = lit-
tle common sense, he does not gradually gain an insight into
the principles which underlie the practice.

Now, great progress may be made in the study of princi-
ples and methods, and much valusble practice had, without
any instruments at all, by any one who has something to
mark on, something to mark with, and the will to put this
and that together. But free hand sketching, though of itself
& valuable acquisition, and one by no means to ba neglected
by any draftsman, is not what is ususally understood by me-
chanical drawing, in which, not relying on the unalded eve
and hand, the measurements are made by scale, and the
lines by ruls and compass, Consequently, in order that the
bints which we have to give in regard to such drawing may
be of the greatest use to the greatest number, we shall begi.n
with a description of the simplest, yet perhaps the most use.
fal, of the instruments which the draftsman uses.

THE SCIENTIFIC AMERICAN SUPPLEMENT,

Our many friends will be gratified to know that the issue
of our SUPPLEMENT, on the 1st instant, was attended with
the most gratifylng success. We printed a very Iarge first
edition, but it was cxhausted almost before the last sheets
were folded. Wo wern obliged to print a second edition
immediately, which is now going through the press,
~ For the present wo are electrotyping all the pages of the
SUrPLEMENT, and can therefore meet any demand for the
numbery, howover large,

We will take this occaslon to repeat the invitation given
last wook to Engineers, which extonds as well to those en.
gaged In other branches of Sclence and the Arts, namely :
that the publication of the SurrLEMBEN supplies us with ;
groatly Increased amount of space, devoted to the informa-
tion and benefit of our readers, We shall be plonsed to re-
celve coples of working drawings and specifications of new
meoohanical or engineering works of specially interesting or
notable character, which, when possible, we shall engrave
and publish in the SurrLEMENT: also papors aod drawings
upon other solentific subjocts, Papers s0 sent to us will
be preserved, and returned to the suthors when desired, due
credit belng given on publication,
| «:I;h:h: L:':T‘:\l':“l,::\lnu\\uu Drawixg," begun in No
EMENT, Will be continued from time to time,

patLia Haykesa i
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and will afford, to all who desire to acquire this Important
tvaried exercives and the most careful instructions,
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THE KNOWLES STEAM PUMPS,

During the closing days of the Industrial Exposition re.
cently held in Pittsburgh, Pa,, a very interesting competi
tive trial was made of the various steam pumps exhibited,
The tests wero of & purely practical nature, no facilities be
ing afforded for sclontific determinations ; but the resulis are,

Feientific Americuan,

falled at times during the test

to keep the stream up to the

r"'l””"“ h‘.fhl‘ The Knowles pump consumed 524 lbs, of

ooal, and kept the stream above the given point duriog the
entire test, The other pumps also maintained the streams,
but used groater quantities of coal than the Knowles, as fol
lows : The Cooper (fly wheel) pump, 63 1bs. ; the Niagara, 72

Ibs. ; the Blake, 62 1bs.; and
the Hutchinson, 604 1bs.: the
Knowles, therefore, winning the

contest
Woe have obtained from Mr
Knowles the following infor

mation relative to some of the
best and newest forms of pump,
engraviogs of which are given
herowith. Fig. 1 ropresents the
No. § pump complote, with botl
er. This machine is adapted to
general purposes, especially for
supplying buildings and rallway
tanks with water, It is of very
simple construction, and in
cludes an improvement in swing

Fig. 1.-STEAM PUMP WITH BOILER.

nevertheless, valuable to engineers, ss showing quite clearly
the relative efficiency of the machines under conditions of
actual use. The details of one of the last competitions, be-
tween the victor in the previous contests and the other
dumps below named as entered, sum up, in general terms,
the result reached. The Knowles pump had already proved
its superiority as a fire pump, and had also come off best as
sgainst the Blake, Nisgara, and Hutchinson mechines, in
the latter trial being tested at slow running, at workiog
sgainst & pressure of 60 1bs, at regular working speed
(piston speed 100 feet per mi-
nute) against the same pressure
and also being subjected to
critical comparative examina-
tion by well known experts as
regards advantages of construc-
tion, facility of repairs, and
similar points, The decisive
contest below mentioned was
the result of a claim for the
premium by the exhibitors of
machine constructed on the
pulsometer principle, on the
alleged ground that the lstter
was o direct-acting steam pump
and would throw more water
with the same smount of fuel
than any other apparatus. The
conditions of the trial were ts
throw n strenm through a three
quarter inch nozzle, 1o n glven
hight, and hold it at the same
point for three quarters of an
bhour, The start was to be
made with two gages of water
and 100 1bs. of steam pressure,
The Knowles pump was se-
lected by the judges as the
competitor under this chal.
lenge, but sabsequently exbi-
bitors of other pumps were al-
lowed to enter their machines
in the same trial. We are in-
formed by Messrs. Bailey, Far.
rell & Co., of Pittsburgh, who
exhibited the Knowles pump,
that the results were as fol.
lows: The pulsometer con.
sumed 102 lbs, of coal, and

ing bolts, and & removable hand attachment, as represented
in Fig. 2. The last mentioned device is useful for filling
boilers when steam is down, washing decks, and for similar
purposes. It is easily removed and applied.

Fig. 3 represents the pump srranged as an independent
stationary steam fire engine. The capacity is only limited
by the size of the machine, and it is claimed that steam can
be raisad and a stream of water thrown upon adjacent build-
ings in less than seven minutes from the time of lighting
the fire under the boiler. In Fig. 4 a form of the pump es-

[JanUuARrY 8, 1896.
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pecially adapted to fire purposes, and known as No. DD
is shown.

The protection of large edifices, and especially factories

Fig, 2-STEAM PUMP WITH HAND ATTACHMENT.

by stenm pumping apparatos hss beon found by actual ex-
perience to be one of the best measures of safety, Where

pEe =
%ﬁ’ $ uf

Fig. 3—STATIONARY STEAM FIRE ENGINE.

the pump has its own boiler, as above noted, and is isolated
from the main structure, it is out of the reach of danger,
and is always ready for immediate operation. Pipes may be
1aid from it, underground, to various parts of the works;or
u single power(ul machine, connecting with hydrants, reser-
voirs, ponds, or running streams, snd capable of throwing
from one to fourteen streams to distances of two hundred
feet, might be employed to protect an entire village or town.
The manufactarer informs us that the pump under exami-
nation will be guaranteed to project the sbove number of
strenms to the distance named,
from hydrants or other sources
situated a mile away.

The Knowles pump finds one
of its most important applica-
tions in mines, and two differ-
ent forms, used for deep min-
ing, are represented in Figs. §
and 6. Fig. 5is a double-act-
ing plunger pump, arranged
with hand holes for affording
immediate and easy access to
the valves. The valve plates
are entirely separate from any
other part of the pump, and all
the stutling boxes are on the
outside. The water passages
are large, and the general con-
struction heavy and strong
Fig, 0 Is wlso a double-acting
plunger pump with accessible
parts. Ity principal feature is
the absence of joints in the
wator end, and the noyel ar
rangement of valves by which
not only the valve but also the
valve seat is instant'y remova
ble by simply unscrewing the
oap nut, These pumps are now
worlding on lifts equal to 1,600
feot vertical coluwmn, withont
causing shocks or pounds of
any description.

The first pump made by Mr
L, J, Knowles was produced in
1855, and patented at that time
through the Sclentific Ameri:
can Patent Agency; and two
yoars later the manufscture

1
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was regularly begun. The manufactory of those celobrated
pumps is located in Warren, Mass,, and was established in
1868, since which time it has been gradually enlarged
until it now covers two acres of ground. The principal
Warerooms are at 02 and 94 Liberty street, in this city, and
at 14 and 16 Federal street, Boston, with branch houses in
Chicago and San Francisco. Upwards of five hundred dif-
ferent patterns of pumps are now made, ranging from the
smallest sizes to pumping engines weighing from ten to forty
tuns each, and possessing a capacity, as demonstrated by ac-

tual tests, of supplying several millions of gallons of water
daily, and of forcing the
same to hights of hun
dreds of feet.
_—-*“—-—,
‘The New Force.
The new force claimed
to have been discovered
by T. A. Edison may
be demonstrated in the
following manner :
Upon an insulated ta-
ble place an ordinary
Morse key and an elec
tro magnet, the coils of
which are so wound that
no magnetism is pro-
duced in its cores by the
passage of an electric
current. Use for an ar-
mature a piece of the
metal cadmium, to one

gidly to a standard fixed

tube connects by wire with a graphite point (s lead pencil
will answer). Another graphite point is connected by wire
to & gss pipe or other suitable mass of metal, not in contact
with the apparatus; and the two points, in position similar
to the arrangement for producing the electric light, may be
placed in a box from which light is excluded, but with a hole
in the top for observation. Place 10or 15 Bunsen cells in
eircuit with the key and the coils in the usnal manner. Now,
if the key be closed, a spark of considerable brilliancy will
be evolved from the graphite points, but possessing no con-
tinnity. If, however (the battery circuit remaining closed),
any part of the connection between the gas pipe and the cad-
miom is broken, and contacts be made either slowly or ra-
pidly between the disconnected points, the spark re-appears
at each contact. It
is here that the
phenomena are sur-
prising, and appa-
rently unexplaina-
ble. The graphite
is not in the battery
elrcuit, nor in any
other. Morcover it
Ia separated from
the rest of the ap
paratus by the glass
tube. This alone
would seem to
prove that the force
is not electrical, at
least as the term
is generally under-
stood; and when
supplemented by
the fact that the
most delicate gal-
vanometer and the
chemicals most sen-
sitive to the
electric current fafl
10 note its presence,
this conclusion
must be accepted.
Many experiments
have been made
with & view of ob-
taining some defi-
nite knowledge but
developed beyond the facts above stated, and in addition
that, like electricity, the new force passes through or over
some substances better than it does over others, and also that,
as the resistance of%one of its best known conductors is in
creased by length, the spark decreases in brilliancy.

The occurrence of this spark has frequently been observed
by electricians while conducting experiments, but heretofore
no attempt has been made 1o discover the cause or effect,
Any theory upon the subject is, of course, at present only
speculative, but it is not improbable that the phenomena are
In some degree the physical manifestation of that mysterious
magnetic power which is not obstructed by waterial obsta

Seientific Jmerican,
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cles, and is weakened only by separation. This view issup.
ported by the analogy existing between two demonstrated
facts. First: When the new force is conducted through the
human body from points attached to both sides of the neok,
the spark is of a certain strength. When the connection s
through the trunk, from hand to hand, the strength is great-
ly diminished.

Socond : Substances which nct as dielectries offer no ob-
struction to the passage of magnetic power, The action of

a magnot upon s needle is the same when separated by a
thickness of glass or porcelain, as when soparated only by &

Fig. 5-HORIZONTAL MINING PUMP.

distance of air equal to the thickness of the dielectric, and
is diminished only by wider separation.—Journal of the Te-

legraph.

Romarkable Bird.

The London Daily News publishes an interesting letter
from Mr. Smithurst, the engineer of the steamer which made
the voyage up the newly discovered Baxter River, New
Guinea. The river seems to be a magnificent one, and could
evidently, says Nature, be made navigable to a considerable
distance inland. The exploring party found the banks to
consist mainly of mangrove swamps, though, near the end
of the journey, high clay banks with eucalyplus globulus
were found. Scarcely any natives were seen, though there

animal, which he ““ took to be s buffalo or wild ox,” but he
uaw 10 other traces of the animal. These statements are
very wonderful, and befors giving credence to them we had
botter await the publication of the official nccount of the voy-

ago.

Pnoumatic Telegraphy,

Pneumatic telegraphy has become quite an institution of
the age. Scarcely a capital in Furope has failed to avail
itself of its facilities to complete its telegraphic system.
When stations lis together, close and thick, it is manifesily
advantageous to connect
them by mechanical
means, so as to save, by
the transport of the actu-
al telegrams themsslves,
the multiplication of
wires, apparatus, and
clerks; and especially so
when this can be done
with a rapidity equal to
that of telegraphy itself.
Messages cannot be man-
ipulated or written out at
& greater rapidity than
forty wosds per minute;
80 that, if it is possible to
transport a telegram itself
from one place to snother
in a minute, not only is
speed of trapsmission ob-
tained, but all sources of
error are eliminated. In
fact, the average initial
delay occupied by mes-
sages on the shortest lines
is about five minutes, so
that tubes which can con-
vey the messages bodily
within this limit are eco-
nomical and beneficial.
The easential element of
telegraphy is speed of
transmission, and it is
evident that, when car-
rents of sir can produce greater dispatch than carrents
of electricity, pneumatic tubes are preferable to wires.
But apart from the question of speed of transmission,
tubes are essentially economical in the employment of
staff, for their use reduces the number of clerks required
to a minimum. But of course there is a limit to their useful
employment, and & point is reached when, from telegraphic
and economical grounds, wires surpass tubes in efficiency
and durability. The limit of length is about two miles, for
at this distance telegrams exceed the flve minutes interval
allowed for their aversge transmission. Of course, where
rapidity is of no consequence, this distance can be much ex-
ceeded ; but, fortunately for the British public, the one eri-

terion which its telegraphists have always endeavored to
attain, especially
since the transfer of
its telegraphs to the
State, has been swift
ness of transmission,-
and it is to swiftness
more than to any re-
duction in price that
the marvelous In-
crease of business is
due. In five years
telegrams in England
have increased from
six millions to twen-
ty millions,

The first germ of
poneumatic tele.
graphy was sown in

the year 1810, when
Mr. George Medhurst
(who, because he
lived In Denmark
street, Soho, has al-
ways been called a
Danish engineer) pro-
posed and patented
‘“a new method of
conveylng letters and
goods with great cer-
tainty and rapidity
by air.” His propos-

—— al is so clear and in-

Fig. 6 ~-HORIZONTAL MINING PUMP.

were frequent sigos of their belng about. Mr., Smithurst
rofers to & vory remarkable bird, which, so far as we know,
has not hitherto been desoribed. The natives stawe that It
can fly away with a dugong, a kangaroo, or & large turtle,
Mr, Smithurst states he saw and shot at s specimen of this
wonderful animal, and that *‘ the noise caused by the flap
ping of wings resombled the sound of & locomotive pulling
A long train vory slowly.” He states that ** it appoared to
be sbout sixteen or eighteen feet across the wings as it flow,
the body dark brown, the breast white, neck long, and beak
long and straight,” In the stiff clay of the river bank, Mr

teresting that it de-
serves extracting :

“1f a light and hol-
low vesssl is so formed as to fill the area of a tube, and to
move freely through it, carrying papers not exeseding three
ounces in weight, it will be driven through the tube with
the velocity of 150 feet ln a second by the pressure of nine
ounoces per square inch,

*“ And therefore a tube of uniform dimensions, being laid
upon or under ground, from one place to another, withont
any sudden curvature, will form the means of comveying
packets of lotters with the velocity of 100 miles per bour, by
forcing the air through the tube with a pressure of threo
ounces per square inch for every ounce welght in motlon,

Swmithurst states that ho saw the footprinis of some large

‘* And If there are two tubes of the same dimensions lead

. > o ———
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ing from one place to another, packets of letters may be con-
veyed each way, st the same time, without a possibility of
thelr clashing sgalost each other; and many packets way be
conveyed the same way, In the same tube, which can never
approach each other, but will all proceed with an uniform
motion and equal rapidity to their destination, where, the
tube entering ap airtight room, the paekets will be deposited,
and may be delivered or forwarded to the next stage through
their proper tubes, commencing in the same room, and their
progress can naver be impeded by the seasons or the ele.
ments.”

This proposal did not take practioal form until 1854, when
Mr. Iatimer Clark Inid down a 1} inch lead pipe between
the Electric Telograph Company's Central Station, Lothbury
(LY), and the Stock Exohange. An engine exhausted a recel.
ver at LY, and earriers containing the messages were sucked
through from the Stock Exchange. The traffic was only re-
quired to flow in one direction, In 1858, the system was ex-
tended to Mincing lane, and about 1860 Mr. Varley intro
dueed the use of compressed alr, so that messages were
drawn in one direction by a vacuum, snd propelled in the
other direction by & plenum, Mr. Clark had previously used
& vacuum to work in both directions, & receiver at Mincing
Jane having been exhausted by the engine at LY, by means
of & special pipe lald down in the same trench with the car-
rier tube.

In 1805 the system was introduced in Paris. Considerable
moditieations were made in its mode of working. Compressed
air was used entirely, and the necessary pressure was ob.
tained by admitting water from the mains into large air re
servolrs. This tube served several stations, which were
worked intermediately, like s line of railway, or & telegraph
current, each station having its own store of power to propel
or forward the carrier on to the next place. This mode of
obtaining power was found wasteful and expensive, and it
has been nearly entirely atandoned in favor of steam work-
ng at one end of the circuit.

About the -same period (1865) & system was introduced in
Beriin by Messrs. Siemens, who used two pipes, leid in the
same trench, between the telegraph station and the Bourse,
arranged in a cirenit, through which & continuous current of
air was always kept flowing in the same direction by a double-
scting sir pump, worked by & steam engine. This last mode
of working was tried in London, but it has not proved suc-
eessful, and it has been abandoned.

It will be seen how closely this system of Siemens’ resem-
bles that of Medhurst, and how curiously history works in
a circle, for the vision of 1810 has become the stern fact of
1875. Inall the places named the pneumatic telegraph has
received considerable extension, and it has also been largely
introduced in Vienna, where the Parisian system has been
adopted.—Z'elegraphio Journal.

ASTRONOMICAL NOTES,
OBSERVATORY OF VAsSSAR 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 Planots for January, 1875,
Mercury,

Mercury should be looked for after the middle of the
month in the southwest, farther north thanthe point at
which the san isseen to set. It will bein the best position
on the 28th, and can be recognized by its white light and by
its nearness to Saturn. At this time, Mercury, Saturn, Venus,
and Mars can all be seen in the evening,

venus,

On the 1st of January, Venus rises at Oh, 8m. A. M., and
seis at 6b, 32m. P, M. On the 81st, Venus rises at 8h, 45m,
A. M., and sets at Th. 47m. P. M.

Venus will be well seen a1l through the month,and will be
very near Saturn on the 16th, and in conjunction with the

moon on the 28th, at which time the planets mentioned above
can 2lso be seen,

Mars.
On the 1st of January, Mars will rise at 10h. 5im, A. M.,
and set at 10h. 21m. P. M. On the 31st, Mars will rise at 10h.
13m. A. M., and set at Oh. 43m. P. M. The moon will be

near Mars (epparently) on the 2d of Januery, and i
the 30th. % et

Juplter.

Jupiter is still unfavorably situated for evening obseryers,
On the 1st it rises about 4 in the morning, and sets at 1h.
39m, P. M. On the 81st it rises at 2h. 18m. A. M., and gets
at 11h. i6m. A. M.

Saturn.

Saturn rises on the 1stat Oh. 56m. A. M., and sets at 8h.
Gm. P. M. On the 31st, Baturn risesat 8h. 7m, A, M., and
sets at Oh. 25m. P. M.

Venus and Saturn will have nearly the same apparent po-
sition on the 16th, but will be nearer the horizon, and there-
{)ore not go congpicuous a8 were Mars and Saturn in Novem

er,

Uranus,

Uranus i5 in good position, and ecan be seen with an ordi-
nary telescope. It is among the small starsof Zeo, rising
on the 1st at 7h, 48m. P, M., and on the 315t at 5h. 41m, P, M.
On the #1st it comes to the meridian st 12h. 40m. (20m, be-
fore one in the morning) and is then 94° west of Regulus,
and 2}" aboye that star,

Neptunoe.

Neptune riges at Ob. 85m, P, M, on the 1st, and sets at 1h,

47m. the next morning. On the 31st it rigses at 10h, 38m,

>
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A. M., and sets at 11h. 50m. P. M. It cannot be seen with-
out s powvr(ul telescope.,

Sun Spots,

The report is from November 17 to December 17 inclusive,
From November 5 to November 18 no spots were seen. The
photograph of November 18 showed two going off ; but be
fore the next picture, November 22, they had disappeared.
In the photograph of November 28 there appeared s group
of spots on she western limb, & group on the eastern limb,
followed by asingle one, and, near the center, two very small
ones. Clouds prevented photographing on November 28,
The pictures of November 24 and November 25 showed only
a regular motion of the spots seen on November 22. In the
photograph of November 27 there appeared but one large
spot on the western limb: the two single ones first observed,
near the center, November 22, could no longer be found, and
the group which had been seen on the western limb had
passed off. The picture of November 20 show the large
spot going off, surrounded by faculw, g
Photographing was much interrapted by clouds from No-
vember 20 to December 12; but when openings in the clouds
allowed observations with the telescope, the sun’s disk was
seen 1o be free from spots until December 12, when & small
one was seen coming on, but after that date 't could not be
found. On December 14 a large spot was observed on the
very odge. Inthe photograph of December 17, this spot ap-
peared to be divided into two, and, near the center of the
disk, & group of four very small spots was seen, which had
not been found before.

Correspondence.

Eleoctricity a Mode of Motlon,
To the Editor of the Scientific American :

I take pleasure in briefly meeting the objections of Mr. R.
B. West, of Guilford, Conn., to my theory that electricity is
nothing more nor less than a motion of the atomic particles
of matter. As Mr. West, in his communication, clearly sets
forth what may prove a stumbling block to other inquirers,
permit me to quote it in full:

“In No. 23, Volume XXXIII, a correspondent advances
the theory, if I rightly understand, that electricity Is nothing
more than motion in the form %f an impact or repulsion,
communicated from atom to atom, and decreasing in foroce
with the increase in distance from the starting point. This
would seem very probable if electricity were capable of be-
ing communicated only by direct metallic contact; but on
the contrary, it will pass, with comparatively little resist-
ance, through a space made practically devoid of matter; and
an inductive disturbance is produced when there could be no
possible communication of force. Hlectricity may possibly
be gomething lilke an allotropic form of motion, but the defi-
nition of an atomic impact alone can scarcely be used. '

Instead of entering upon & criticism of Mr, West's stete-
ment of facts, namely, that electricity will pass with com.
paratively little resistance through a (so-called) vacuum, I
prefer, for the sake of the argument, to admit that he is
correct,

The difficulty seems to consist in a lack of apprecia-
tion of matter itself. Mr. West seems to forget that it is
impossible to render a space void of matter. What he con-
ceives to be practically nil, as perfect & vacuum as can be
formed, is really complete materiality, in which the atomic
particles of what he conceives to be nil are in direct connec-
tion with the atomic particles of the metallic conductor, and
therofore capable, in greater or less degree, of trans-
mitting a force existing in the metallic conductor. I agree
with Mr. West that there could be no transmission of elec-
tricity through a spuce devoid of matter; but it seems to me
that, in raising his objection, he ghounld have offered some
proof of fact that he has discovered a space void of matter ;
or, failing to do so, he should have advanced some argu-
ment to show that & void is possible, and that, being possi-
ble, it is possible to transmit a force through it; otherwise,
be is clearly not warranted in denying a material connection
between one so-called conductor and another,

The concluding suggestion of Mr. West, that *‘ electricity
may possibly bs something like an allotropic form of mo-
tion,” I confess, puts me a long distance at sea. Iam quite
at n logs, for instance, to conceive of setting something in
motion, and then, taking something away, having motion
continue on its own account, I would like very much to
witness a practionl demonstration of that thing; orif that is
impossible, to have somebody advance an argument showing
that motion may exist independent of matter. It has always
seemed to me o requisite of motion that something material
ghall move. W. E. BAWYER,

New York oity,

The Rattiesnnke’'s Polson,
Zo the Editor of the Socientific American;

My attention has been attracted by a statement made in
your igsue of December 4, 1875, page 868, After showing
the fallacy of certain stories which have been widely circu-
lated in print, and by word of mouth, which have gained
crodence, regarding the toxie effect of the spittle of man
when administered to venomous reptiles, and relating the
incident of the bool, which contained a serpent’s fang and
was credited with so fatal & record, you state that the inven.
tor of this story did not know that tho rattlesnake poison is
only netive when freshly injected frowm the polson bag.

The story, is of course, improbable; but the error of your
statement 8 very clearly shown by the following experi-

mentg by Mitchell with the venom of that reptile. He says

———— G ————

that ““ it is dificalt to concelve of the singular ensrgy of the
venom of the rattlesnake without carefully conducted exper.
imental research, or of the tenacity with which fts powers
are preserved in the presence of violent chemical reagenty
and extremes of beat and cold. The dried venom retained ity
potency after two years of climatic changes; nor was its se-
tion in any degree changed by strong sulphuric and hydre.
chloric acids, ammonia, chlorine water, soda, or potassa
Freezing or prolonged boiling in no way impaired its deadly
qualities.” He used the venom after five years’ keeping, and
found it uninjured.

Dr. Weir Mitchell’s reports of his exhaustive researches
with this virulent body are richly worth perusal, showing ag
Lo does the precise manner in which it is so swiftly and fa-
tally transmitted through the serous tissues, and conclusively
settling the fact that the serpent cannot inoculate itself, &
point which was for a long time disputed. His reports on
this subject may be found in the Smitheonian Contridutions,
1800, and the New York Medical Journal, January, .868,
New York city, Hexry 8. WELCOME.

{For the Sclentific American, )
SEEING DISTANT OBJECTS FROM ELEVATIONS.

A correspondent mentions that it is proposed to build, nf
Fairmount Park, Philadelphia, adjacent to the Centennial
buildings, & tower 750 feet bigh, and asks if it is true that
from the top of this tower, New York city, 00 miles disunt:
can be seen. According to the rule that the horizon dips 8
feet for every mile, which, for 90 miles, would be a dip of
8 % 90, or 720 feet, a tower of 750 feet high would be taller
than pecessary. He does, however, doubt if this rule is
correct, and this doubt is well founded. If the rule were
correct, we could see from the top of Mount Washington,
6,400 feet, to a distance of 800 miles, and from the highest
mountain plateau on earth, 24,000 feet high, to a distance of
8,000 miles, almost one eighth of the circumference of the
globe. Inversely, the tops of such mountains could be seen
from similar distances, and every one knows that this is by
no means the case. The fast is that the dip is only about 8
inches for the first mile; but for 2 miles it is nearly 2 feet,
for 8 miles 4 feet, for 7 miles 30 feet, and for 11 miles not
less than 88 feet. This is clearly shown in the engraving,
wherein the circle represents a
section of the earth through its
center, 0. PI is the horizon of
the point, P, and Rr, Sy, and Ii
are hights from which the point,
P, can be seen at different dis-
tances, Pr, Ps, and ¥i. Withont
going into any mathemstical dem-
onstration, it is clear that the
hights Rz, Ss, and If increase in a
far greater ratio than the dis.

e tances, Pr, Ps, and Pi; bat in or.
der to find the relation between the respective hights and
distances correctly, a simple trigonometrical calculation is
required, without which the solution of the problem is im-
possible,

ORP, OSP, and OIP are rectangular triangles, in which
the angles at R, 8, and I are the complements of those at O,
et the distance, P8, be 70 miles, about 1°; then the angle,
P8O, will be 89°; and as the sides, PO and SO, of the trian.
gle, PSO, are to one another in ratio as the radius to the sine
of the angle, PSO, we will have: 8O : PO=vrad. : sin. 89°.
As PO is the radius of the earth, 20,001,014 feet, we will
have: SO : 20,691,014=1 : 0°0008477, from which SO=
20,004,9054. From this we subtract the earth's radius, Os,
leaving 8,040 feet for Ss, the hight required to see the
point, P, at a distance of 70 miles.

In the same way, other distances may be calculated, and
we have condensed some items of these calulations into the
following table:

TABLE OF THE RELATION BETWEEN HIGHTS AND DISTANCES,
SEEX ON THE EARTH'S SURFACE.
For 1, nearly 1 mile, the hightis 8 inches.
2 “

s 4 2 feet.
‘" 31. «“ 8 ““ “ 4 ‘"
" 6" “ 7 “ ‘ 30 L
‘“ 10’. “ 11 « “ 88 “
i 20'. L0 98 ‘“ " 838 w
" 30'. a“ 35 " “ 760 o
o 86" “ 41 i “ 1'080 ‘"
“ 50'. ‘“ 58 ““ “ 9'110 “
‘e 00" “ 70 " ‘e 8‘040 “
" 80’, " 08 ¢ “ 5,m “

These results are proved by experiment to be correct, &s
we shall find when traveling in mountainous districts and
noting how far we can see. At the highest tops of the
Highlands, on the Hudson river, near West Point, which do
not reach 2,000 feet, we can, on & clear day, just gets
glimpse of the highest buildings in New York city, using &
telescope, The distance is only fifty miles; but at a hight
of 1,600 faet, objects 50 miles off are invisible, In order to
so6 to a distance of 910 miles, the hight necessary is about
5,000 feet; and if the Philadelphia tower is built to a hight
of 760 foet, objects at & distance of 5 miles only, less than
half way to New York, may be seen. If, however, twa tow=
ers were built, one in New York and the other in Philadel-
phin, each 1,200 feet high, from each a circle of 45 miles ra-
dius wonld be visible, and the top of the one would be just

seope, If the atwmosphere wm'exoopﬂomn__ ally clear,  X.
To prevent water freezing in the gas d

The proper proportlon fa one piut of glycerin to & gallon.
‘water, . S aioa Mo o

perceptiblo from the top of the other, by means of a tele-
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Nowmxs XXXIX,

LINING OUT AN ECCENTRIC.
an eccentric to ascertain if it has sufficient
stock to allow it to be cleaned up all over, it is not sutlicient
to measure the thickness of the outside diameter, and the size
of the bore only, because those measurements do not take
the amount of the throw into consideration, and we have

In

therefore to proceed as follows
In Fig. 185, A A repre-
\ sent an eccentric, intothe
MM . J bore of which, on the
_/ A ” hub side, we place the

center piece, and mark
upon it the center of the
hole. We then take a
pair of compasses, and
set them so that, when
one point is resting in the
center of the lole, the
other point will reach to
within about a quarter of
an inch of the extreme
diameter of the eccentrio,
as shown above by the
line, C C. We then, with a pair of compass callipers, find the
center of the line, C C, by resting the calliper leg of the
same against the periphery of the eccentric, at one of the
points where the line, ¢ C, meets it; and then with the com.
passleg of the compass callipers, we mark the line, E; and
repeating the operation at the other end of the line, C C, we
mark the line, F. We next take a straight edge; and placing
it so thau its edge is even with the center of the bore of the
eccentric and with the center between the lines, Eand F, we
draw the line, G g, upon which we may make our measure-
ments as follows: After setting a pair of compasses to the
smount of throw required by the eccentric, we place one
compass leg in the center of the bore, and with the other
mark (on theline, G)the line, K, which will represent, at
its intersection with &, the center of the finished diameter
of the eccentrio, providing we mark off the whole eccentric
troe with the hole. Then we take a ruls, and measure from
the center, K, to the ends, H g, of the line, G, which ends
should be equidistaut from I, if the amount to come off the
surface of the casting inthe hole is to equal that to come off
the outside surface, It very frequently happens, however,
that there will be more to come off the eccentric on one side
of the diameter than on the other, especially when the ec-
centric is put together in two halves; because, in facing up
the two halves, preparatory to putting them together, and
to make them bed well one to the other, it does not always
happen that the same amonnt of metsl is taken off each face.
Again, the gquautity so taken off is not always that allowed
on the pattern for the purpose; so that, in practice, an ec-
centric casting rarely marks off true with its rough outline.

Here, then, arizes the consideration as to in what direction
we shall throw the lines. Shall it be to bore the hole true,
or to turn the outside diameter true, with the casting? The
Istter plan is always preferable; because, if in turning up
the ontside diamster the first cut does not trueit up, thetool
point will scrape over the sand, after leaving the cut and be-
fore it strikes it again, to such an extent as to rapidly de-
stroy the cutting edge, necessitating not only frequent re-
grinding of the tool, but also that its cutting speed be very
materially reduced. After having roughly ascertained, in
the manner described (which process will take but a few
minutes to perform), that thers is surplus metal enough to
clean up the eccantrie, we may proceed to mark it out,

It is much easier to mark off an eccentric on its plain side
than on the side on which the hub stands, because of the pro.
jection of the hub; and, furthermore, the marking for the
hole aod for the diameter ean be performed at ono'opontion,
which is impracticable on the hub side. But if this plan is
not adopted, it necessitates that, at the first chucking, either
the hole only shell be bored, in which case there will be no
face true with the hole, and hence no guide whereby to set
the eccentric at the next chucking: or else, in turning off
the outside face after the hole is bored, the marks for the
second chucking will be effaced. The main zonsideration,
however, is that there is only one way to chuck an eccentrie
to insare its being turned as true as possible; and the mark-
ing off must, therefore, be made to accommodste the chuck-
ing, the method and reasons for which are as follows: The
eccentric must be chucked at the first chucking nearly true
with the outside diameter, and with the plain face outwards,
80 that that face may be trued up. The next chucling must
b that for boring the hole and for turning the hub and that
face of the eccentric; and the third chuckiog will be done
with the face of the hub bolted to the chuck plate by s
many clamps ag may be necessary to hold it, but none of thom
exerting any pressure save to clamp the face of the hub to
the chuck, or rather to the face plate, By thismothod, the
outside of the eccentric will Le tarned true with o face that
hasbeen turned at the same chucking at which the hole was
bored ; while the eccentric will stand sufliciently far from
the chuck to permit of the strap being tried on when it is
necessary, And, moreover, the skin of the metul will have
been removed on three ont of thie four faces before vithor of
the working purts (the bore and the outside dinmoter) iy
finished ; and a8 & consequence, the worle will remaln true
und notl warp In consequence of the removal of the nlnu.,
Farthermore, upon the trath of the last chucklng only will
the trath of the whole job depond; and if the face vlate of
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the 1athe Iu a trifle out of truth, the eccentric will only be
out to an equal amount, It is not an uncomimon practice
(but a very reprehensible one) to face off the plain side of
the eccentrio, and to then bore the hole and turn the outside
dismeter, with the plain face clamped in both cases to the
face plate. The fallacy of this method lies in the fact that,
by such & procedure, the eccentric will be, when finished,
out of true to twice the smount that the face plate I8 out of
true.

Taking all these considerations into account, We may mark
off the lines for the hole and thickness of the hab, in the
manner shown in Fig. 185, or we may adopt the plan shown
in Fig. 186, which is perbaps the better of the two.

From the four points "

Av Bl C' md D' w 1‘lq]sa
wark off, on the hub /

gide of the eccentric,-

t  conter of its diam
eter, E£; we then, set-
ting a pair of com}
passes to the amount *|
of throw required for
the eccentric, mark off
from the center, E,
the line, F'; then, with
a pair of compass cal-
lipers, placed in each
case with one end
against the bore of the casting, we mark the lines, G and H,
the junction of the Jines, F, G, and H, being the required
center of the hole. We therefore strike from that center,
around the face of the hub, the line, I, and mark it lightly
with a conter punch, as shown, If, however, it gshould be
found that there is not sufficient metal to allow the holeto be
cleaned up if marked off true with the circumference, we
must throw the hole a little in the requisite direction, en-
deavoring (for the reasons already stated) to keep the diam-
eter of the eccentric as nearly true for the throw as possible.
For instance, in Fig, 187, if we suppose that is an insuffi-
ciency of metal in the
hole, at A (E being the
center of the diameter of
the eccentric, and K the
amount of the throw),
we first et a pair of com-
passes to the required
radius of the diameter;
and from the center, E,
strike the circle, F,
which will show the
amount of metal re-
quired to be taken off
the circumference of the
work, and therefore to
what degree we are able to throw the hole to accommodate
the scant spot, A. If there is more metsl between the line,
F, and the periphery than the spot, A, lacks, the eccentric
will clean up, and we may mark off the hole, allowing it to
just clean up, as shown by the circle, L. Itis, however,
best, on small eccentrics, to mark the circle, L, as large as
the face on which it is marked will admit; because, the
larger the circle, the less a slight want of truth in the
chucking will affect the truth of the work. It will be ob-
served that, in consequence of the centerpiece standing
above the level of the face (to the amount of the hight of
the hub), the circle, F, in Fig. 186, would be too small if
marked with the compasses get to the correct radius; but
since the duty of that circle is to merely indicate the amount
of surplus metal on the outside dimmeter, it will be suffl.
ciently correct on ordinary eccentrics, to mark it as directed,
making a slight allowance of increase in setting 1he com.
passes to draw that eircle. If, however, it should happen
that the quantity of stock is so scant as to make it question.
able whether the work will true up: then the center piece
may be lowered in the hole to the level of the surface of the
metal on which the circle, L. Is marked, and the compasses
may be set to the correct radius,

The hole being marked, no further marking should be per-
formed until the eccentric has had both sides finlshed and
the hole bored, when the diameter should be marked upon
the plain side of the work, as shown in Fig, 188, After in.
serting the center plece, and markiog off upon it the exact
center of the hole, we mark the line, C C; and finding the
center of its length, as already described, wo strike the live, D;
then we mark on the line, D, the amount of the throw, mesasur
ing fragn the center of
the lole, and we thus

A

#Is,

obtnin the center, ¥, 2203
from. which we mark \'\
the cirele, ¢ G, which 4C 7 0\
14 only Intended to be h\\
omployed in setting the // \
worle, and need not, r‘,’ ‘ \\
. | 8 1
therefore, be made of \ Ilc’ \\ "]
nny  partioulnr  slze, / ’
The marking will thus (
be  completed, and it . '
) \ ! ’ .
will bo noted that the \ \ ‘ /
thickness of the ccoen. .

tric and the hub, and
the hight of the latter,
huve not heen dealt with at all, the remson for the omis:
slon belng that it is entirely unnecessary to regard

(hem, since (providing of course that there 1s SpArY me
(Al enough to olean them up) they may safely be laft too
the turner, who may sccommodate the amount taken off the
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first side faced, mccording to the smoothuess of the second
cut, or & variety of other conditions which need not be hers
epumerated, If the eccentric has no hub, a8 is sometimes
the case, it should be marked off as shown in Fig. 180,
After the turning is completed, the keyway or featherway
may be marked off, as shown in Fig. 189, Placing the cen-
terpiece on the hub side of the eccentric, so that the plain
side may lie flat on the slotting machine table, and not re-
quire parallel strips or packing wherewith to chuck it, we
mark off upon it the center of the hole in the eccentric; and
from that center, we
5 mark a circle whose
j"lﬂjj.? e dismeter must be
S A equal to the required
/ width of the keyway
/ : to be cut. Then se-
lecting the location
of the keyway, we
we describe there an-
other circleof the same
diameter. Placing a
straight edge £o that
one of its edges is just
even with one and the
same side of each cir-
cle, we draw the line,
A; and by repeating the operation on the otherside of the cir-
cle, we shall have the sides of the keyway marked. To mark
the depth, we make s fine centerpunch mark at the requis-
ite distance from the bore of the eccentric, and then, using
the square shown in Fig. 162, we place one of it sedges
parallel with the onter edges of the two circles, and theother
edge fair with the center of the centerpunch msrk, and
scribe ® line along the latter edge and across the width of
the keyway, the operation being shown in Fig. 190, A being
the square. When,
however, there are a
number of keyways
of the same width and
depth to be marked,
it is more expeditions
to make the gage
shown (together with
its method of applica-
tion) in Fig. 191, in
which A represents
the gage, being a pieca
of sheet iron about
one sixteenth of an
inch thick, the curved
line being of the same
carvature as the bore of the hole in the eccentric, and the
projection, B, being of the required size of keywsay. The
ends, C D, are to be slightly bent (both in one direction), so
that, while the projection, B, will lie on the face ot the hub,

1’7.]90.
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the ends, C D (being depressed), will contact with the bore
of the hole of the eccentric, and thus serve to keep the gage
true with the bore. The gage should be carefully marked
out and smoothly filed true to the lines. Thesmall hole,

shown near C, is to hang up the gage by when it is not in
use.

-
Quick Work o a Rall M1,

Inter-Ocean says: “* A few weeks since, the North €hieago
Rolling Mill Company claimed the champlonship of the werld
in the manufacture of steel rails when they produced 1,010
reils in twenty hours, The Joliet mills laid themselves out
Intely with the following result: Between the hours of 5.30
pam. on Monday, and 5.45 Tuesday morning, they turned ont
603 rails. At 6.35 the day turn commenced, and at 5.45 p.m.
had made 604 rails, thus accomplishing the wonderful run
of 1,207 steel rails, weighing 33 1bs. per yard and 30 feet in
lengih, in 17 hours and 25 minutes, and surpassing the work
of the Chicago mills by 198 ralls, with 24 hours time to spare.
The average time used for making osch rail was 52 seconds,
while the Chicago mills used 1 minute and 12 seconds. The
Bessemer works of tho Jollet Company also lead off with a
run of 1,482 tuns, while the biggest run made by any other
mill was 1,817 tuns, by the Chicago works last month, - The
boys claim that they haven't shown their best foot yet; and

if anybody can equal this, thoy will go them & good deal bet-
tor."

Wood for Docks,

A fact has ocourred at Belfast, Victorin, which s well
worth noting., In 1868 an auger was dropped in the bay
thero by one of the workmen employed on the Jotty. Last
Christmas, the tool was picked up on the besoh near the
wouth of the Moyne. The iron wuger was encrusted with
rust, sand, eto,, and the iron partly destroyed, bat the wood-
on hnudle (blackwood) was perfectly sound. In building

fetti = thin fuot would prove that iron bolts are not us durn
Lle o Areennils of black wood.
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IMPROVED RAILWAY RAIL JOINT.

We illustrate herewith & new mode of forming the ex-
tremitios of milway rils, 50 as to produce a joint which ob-
viates the use of fishplates and offers the advantages of a
practically continuous rall. The joint closed Is shown in
Fig. 1, and In Fig. 2 the parts are shown detached. The end
of one rail, A, Is made In the shape of a tenon to enter the
mortice formed In the extremity of rail, B. The Iatter s
made thicker st the parts through which the division is
made,and also perforated with two slots,throngh which, and

Scientific American,

the stranger Is struck with the appearance of good husband
ry and general sir of thrift on all sides. In the mountain
region, hosees & country of different aspect and the evidences
of other Industries. This is the mineral region, the home
of the coal, oll, and iron which bring so large an annual in.
come into this State from abroad

“Through Ohio, on the line of the Pittsburgh, Fort Wayne,

and Chicago road, there Is more level and uncultivated land
than [ expected to see. The same remark is applicable to a
portion of northern Indiana In Illinols, after leaving the
fiat prairies adjacent to Chlesgo, the Chicago, Burlington,

through similar slots in the tenon, the fastening bolts pass.
In order to strengthen the rail, A, at the points where the
tenon beging, the angles arecurved, and fit against
gimilar curved surfaces st the extremity of rall,
B, asshown at €, In Fig. 1. The length of th
slots is such as to afford abundant play for the
rails to compensate for contraction and expan
sion, without disturbing the bolts,

By the use of this joint, it will be evident that
the whesls of the vehicles never leave iron ox
cept when crossing switches, since, while pass
ingover the joint,the tread of the wheel is on the
tenon. This is made sufficlently strong to sus.
tain any weight which may come upou it, even if
po tie support it. The advantages of a continu.
ous rail are found 'n the saving of wear to the
rolling stock ordinarily due to jumping joints, as
well as in the prevention of deterioration of the
rails,which are rendered nnserviceable through the
Dbattering down of their ends alone. It is claimed
that the joint here illustrated is as strong as any
other part of the rail, that mils made with it
may be laid more essily and more rapidly than
others connected only by fishplates, thatit is as
strong and asdurable as the last mentioned mode
of fastening while requiring two nuts less, and
that it can be used wherever fishplates can be,

The rails, we are informed, are pressed or °
otherwise made into the necessary form by simple special
machinery, at a low cost.

Patented through the Scientific American Patent Agency,
November 9, 1875. For further information address the in-
ventor, Mr. Geo. A. Mead, North Salem, N. Y,

IMPROVED FURNACE GRATE BAR.

A new grate bar is illustrated in the annexed engraving.
which, it is claimed, may be manufactured at a low cost and
with & smaller quantity of metal than is usually employed,
and is of sufficient strength to meet all requirements,and will
not warp, crack, or twist by heat. If all theinventor claims
for it is maintained in practice, it is certainly a valuable im-
provement, The engraving shows the patterns for thethree
portions which constitute the device, separated in Fig. 2, and
the complete bar in Fig. 1.

A is u series of long parallel bars, which are arranged in
groups of three cr four or more, and which
may be made slightly convex on their
upper face to insure a greater circulation of
the air when the coal is beaped upon them.
These bars are firmly held in place by
transverse supports,B,each of which is pro-
vided with an opening, C, to allow an sir
circulation from one to the other. The
scalloped bars, D, are arranged below the
fire surface and connect with thetransverse
supports, B. They are formed with knife
edges at F, to prevent accumulation of
ashes upon them. The projecting flanges
at the ends rest upon the ordinary wall of
the furnsce and furnish a substantial sap-
port for the whole.

Patented August 31, 1875. For further
particalars regarding sale of State and

[Janvary 8, 1876,
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the evening of November 21, without any yellowish tings,
and the position of axis somewhst doubiful from the indif.
ferent state of the sky. Professor Hels's observations in De.
comber, from 1851 to 1870, pisce the mean position of the
apex on the equator in R.A. 849°, or with about 52° elonga.
tion from the sun; this refers to the eastern arm of the
phenomenon.—Nature.

Estimating the Horse Power of Stoam Engines,
When steam engines were first introduced, they were

and Quincy road runs through s seemingly continuous corn

argely used to take the place of the horses before employed
or raising water from mines. Naturally, people ask, when
buying an engine, how much work would it do,
that is, how many horses did it represent. The

MEAD'S RAILWAY RAIL JOINT.

field. Corn at the rightof us, corn at the left of us, corn in
front of us, corn in the rear of us, in easy swells and appar-
ently interminable reaches, cross the State till we strike the
Mississippi st Quincy. There are fruit, other crops, and
stock, of course; but corn is the great staple, and the query
arises where so much finds a paying market; for it is also a
leading crop in other States in the same Iatitude and south
of Mlinois.

““If the present price shall be maintained, the crops will
be remunerative: but this ceaseless production of cor,
whether shipped directly or fed to hogs and sent away in
that form, is exhausting the soil, very surely and not very
slowly.

““Five years ago the farmers of lower Indiana had made
this discovery, and were changing from hogs to cattle. This
shows the depletion of soil in some measure; but to export

early engine bullders found themselves greatly
at & loss when this question was first asked. They
had at once, therefors, to determine how many
horses an engine was equal to. The first thing
was to find out how much & horse could do. The
strongest Eoglish horses, the London brewers
borses, were far above the very best that could be
found elsewhere. They were found to be able to
travel at the rate of 24 miles per hour, and
work elght hours per day. The load was pulling
a 100 1bs, welght up out of & shaft by means of &
rope. When & horse moves 24 miles per hour,
he travels 220 feet per minute, and of course, at
this speed, the 150 1bs. would be raised vertically
that distance. That is equal to 300 Ibs. lifted 110
feet per minute, or 3,000 1bs. 11 feet, or 83,000
1bs. 1 foot high, in 1 minute. The 83,000 1bs. lift.
ed 1 foot high every minute is taken as & standard
horse power. It is much more than any ordinary
horse can do, and, therefore, the engine bullders
were always sure that their engines would take
the place of fully as many horses as the horse
power would indicate that they should. Of course,
83,000 1bs, lifted 1 foot per minute is much more
convenient for calculation than 150 1bs. 220 feet, and there.
fore the former form has been adopted. The smount of
work, or number of foot pounds, however, is just the same
in either case. A foot pound represents the amount of pow-
er required to lift11b, 1 foot high. It is comparatively easy
to estimate the horse power of an engine with a reasonable
degree of accuracy, provided we know certain things in re-
gard to it. We must know the pressure in the boiler, the
diameter of the cylinder, the length of stroke, the number
of revolutions per minute which the engine is making, and
lastly, the point at which steam is cut off.

When there is no cut off, steam is admitted into the cylin-
der during the whole stroke, and a cylinderful of steam at
boller pressure is used at esch stroke, as the cut off, when there
is one, takes place before the piston has reached the end of
the cylinder. If steam is prevented from entering the cylinder

| crude products, like the cereals snd provisions, is s bank-

county rights, address the inventor, Mr.
Edward M. Erdman, Lykens, Dauphin

county, Pa.

AL
Simple and Compound Engines.
At the ordinary meeting of the Glasgow

Associstion of Engineering and Shipbuild-

ing Draftsmen, November, 1875, Mr. David

Halley presiding, Mr, Robert Thomson read
an interesting psper on “ Simple and Com.
pound High Pressure Condensing Engines.”
The object of the paper was to show that a
simple high pressure condensing engine, using a high grade
of expansion, was superior to the present more or less com-
plicated compound engines. The subject, being one
of parsmount importance, naturally elicited an interest-
ing and instructive discussion, in which many of the mem-
bers took part, most of them failing to be convinced of the
advantages that would take place by & return to the high
grade expansion condensing engine, with & higher pressure
of steam,

We would call the attention of the sbove association to

the fact that several steamers are now plying between this | wealth.”
city and New Orleans that are fitted with single high press- .

ure engines, that they work with much satisfaction, and

oqual, if they do not surpass, in economy the best compound

marine engines now in use,

Exporting the Soll,

A correspondent of the Winstead (Conn.) Press, writ'~+ in | in the month of January, the long standing recommendation

regard to a trip which he has recently taken to the " est
BAYS :

“Through Pennsylvanis and in the valley of the A'  heny | in the result. The light was perceptible for & short time on

ERDMAN'S FURNACE GRATE BAR.

rupting process, robbing the soil and impoverishing the pro-
ducers. If continued for two generations, the people Wwill be
forced to migrate to virgin lands, there to repeat their de.
structive Lusbandry and again leave behind them sterile
plains like those of Asia,

“The sbandoned cotton and tobscco plantations of the
Eastern coast States are evidence of our infancy in econo-
mics. A varied industry and the export only of products
baving the last processes of labor largely incorporated into
their substance are conditions of an enduring common.

The Zodiancal Light,
Those who are interested in the observation of this phen.
omenon will do well to be on the alert during dark evenings
in the winter months., The most conspicuous exhibitions of
the light in England during the last few years have ocourred

to oxpect the most notable displays in the evenings about the
vornal equinox having thus been by no means justified in

after the piston has passed mid.stroke, the point of cut
off is at half stroke. If the steam enters
the cylinder during three fourths of the
stroke and is then arrested, the point of
cutting off is at three fourths of the stroke,
It is necessary to know the point of cut-
ting off, in orderto find out what the aver-
age pressure is in the cylinder. In the
commoner sorts of engines, not provided
with independent cut-off valves, the point
of cutting off may usually be taken at
from one half to three fourths of the
stroke, though sometimes more than this.
It may, perhaps, be safe to take the aver-
age pressure in the cylinder at about
eight tenths of that in the boiler; though
where the steam pipe is long and the
throttle valve is used to control the speed,
the average pressure in the cylinder may
be no more than three fourths of that in
the boiler. The power will be the dis
tance which the piston under this pressure
travels during one minute. Therefore,
we have the rule: Multiply the area of
the piston by the average pressure per
square inch upon the piston. multiply this
result by the distance which the piston
travels per minute in feet, and the result
is the number of foot pounds per minute
which®that engine can] raise. Divide by
88,000 the result is the number of
horse power. The number of feet per minute traveled by
the piston is twice the number of strokes per minute multi-
plied by the length of stroke. This gives the number of
horse power sutficiently nearly for all practical/purposes.—
Saward's Coal Trade Journal.
Punoumatic Street Oars,

A trial of & new tramway motor came off lately on the
lines of the Vale of Clyde Tramways Company at Govan,
Sootland. The car, having been charged with the necessary
quantity of compressed air ,was made to take its trip smong
the ordinary cars running from Govan 1o Paisley Road Toll.
Experuments were made o test the power of the machine for
slowing, stopping to take up passengers, otc., and it ap-

scarcely perceptible, while horses alongside did n
recognize the car as anything unsightly, or to
Mr, Moncrieff was socompanied by the chairman and
tors of the Vale of Clyde Tramways Company. The

the trial was to impress all present with the compl

of the invention, and its adaptability to tramway pu

peared 1o be under the most perfect control. The nolse was

i
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THE ALOOASIAS, although it needs some protection in severe weather, Its fa.

This tribe (belonging to the spocios known as | vorite soll is one that is dry and warm, and of a calcareous
Mhmmmmumm the admirers of | pature. M. Ketoleer recently contributed a description of

than partially successful in their efforts, Among the rea.
sons for this want of success may be given, first, a want of
knowledge of the conditions of plant growth ; second, & want

handsome foliage. The variety, a. inferme.
dia, shown in our engraving, is & singular.
ly bold specimen, of which soms of the
more noticeable pecullarities are the size
and configuration of the leaf snd the mot.
tled cuticle to the stalks, The curled edge
of the leaf is an additional distinction, and
the venous system shows a high degree of
organization.  Like its congeners, this
plant is propagated Dy dividing its flesby
rhizomes; and being of vigorous habit, It
soon makes a good specimen if potted oare-
fully in & fresh open compost, consisting of
fibrous peat, turfy loam, and leaf mold,
with sufficient coarse sandstone grit to keep
the whole open and porous.

It is worth notice that few arads like a
close soll; on the contrary. s rich, free,
veogetable mold is what they enjoy. If the
thick roots of an alocasia or anthurium be
examined, the tips will be found covered
with ghort hair.like processes, which are
vigorous and healthy wherever the soll is
open, but which soon decay in a wet, stag-
pant compost. They seem to be of use In

moisture from the air spaces be-
tween the nodules of peat and turf rather
than from the compost itself; and if a cov-
ering of fresh living sphagnum be placed
over the tops of the pots, near the root
stocks, fresh roots soon make their appear.
ance there, a circumstance which adds con.
siderably to the health of the plants. It is
a singular fact that the roots of nearly all
the endogenous plants like to grow in liv.
ing sphagnum moss, & material which may
with advantage be added to the compost
used for nearly all arads.
The Demagnetization of Watches.

Watches worn by students and others in
technical laboratories are often rendered
useless by being magnetized by the mag-
nsts used in such places. Magnets kept in
the house often create equal mischief by
being laid near watches, and much time
and expense are sometimes needed to de-

ALOCASIA INTERMEDIA.

of time to oare for them properly; third,
Inck of the proper temperature and & pure
molst atmosphere. First, very few persoos
realize that plants may be injured by too
much or too little water, and fail to under-
gtand when the soil I8 too wet or too dry.
Plants, as well as animals, must have pure
air for & healthy growth. Those persons
who are successful in growing plants have
an intense love for their pets, and soon
learn to detect anything wrong in their con-
dition, and apply the remedy. Second, plants
require constant care, Their condition muse
be watched closely and the soil not be al.
lowed to get too dry, nor be watered too
much. Their condition must be known at
all times ; and if a green fly appears it must
be destroyed at once by crushing, or by dip-
ping in tobacco water sbout the color of
strong tes, or in strong sosapsuds, rinsing
the plant carefully fifteen or twenty min-
utes after dipping. If the red spiders are
found, destroy them by sponging the under
side of the leaves with cold sospsuds.
Their presence is an indication that the at-
mosphere is too dry. If mealy bugs appear,
they should be destroyed by touching with
aleohol, or by brushing off with a dry, soft
brush. If mildew attacks the roses or ver-
benas, it must be destroyed by washing or
dipping in & solution of lime and sulphbur,
made by boiling one pound of caustic lime
with one pound of sulphur in two gallons
of water. This should be sllowed to set-
tle, and then kept in bottles ready for use,
In using it, take one teaspoonful to one
quart of water. One treatment in any of
these cases may not be sufficient, and must
be repeated as often as necessary. Eternal
vigilance is the only price of success. Third,
. according to the temperature required for
the healtby growth of different plants, they
may be divided into two classes, namely:
Those that grow well at an aversge tem-
perature of 50° Fah., that is, ranging from
40° to 60°, snd those that require a higher
temperature, an average of 60°, ranging

maguetize them before they can be made to work. A seri.|the new variety to Za Reoue Horticole, the most popula: | from 50° to 70°.

ous case of this kind of injury recently led Professor A. M. | magazine of botany and floriculture published in France. The first class will include geraniums, carnations, centau-
Mayer, of the Stevens Institute of Technology, Hoboken, to ° reas, camellias, azaleas, sbutilons, sgeratums, callas, sweet
experiments which resulted in a very simple method of de- Window Plants. alussum, English ivies, smilax, mignonette, hyacinths, pri-
magnetization. The magnetized watch was laid upon a table| Professor Maynard says, in the Scientific Farmer: Com.|mulas, stevias, petunias, verbenas, lobelias, and roses. In

in the neighborhood of & common compass needle. Each | paratively few persons who cultivate window plants are more | the second class are begoniss, bouvardias, epiphyllums, and

hour on the face was then placed in turn before it
to discover the location and intensity of the mag-
netism in the watch. The movement of the com

pass showed the north and south pole to be located,
say, at the figures V and XI, while the neutral
points were at VIII and II. The watch was then
held in a horizontal position beforea large bar mag-
net, the two south poles being together. A gen.
tle tilting motion was given to it for a moment ; and
on trying the watch again before the compass, n
sonsible decrease of magnetism was observed, The
process was repeated till the sensitiveness of the
watoh at that pole was nearly extinguished, when
the same thing was tried with the north pole of the
watch, After & few trials and comparisons, the
magnetic influence was found to be removed, and
the watch readily resumed its work,—Seribner's
Monthly.

— -
THE GUELDER ROSE,

The guelder rose (viburnum), or, as we call it,
snowball, is one of the most ornamental flowering
shrubs which sdorn our gardens. The pure white.
ness of the blossom, the globular form which each
mass of flowers assumes, and the profuseness with
which the tree adorns itself in the spring make it &
universal favorite where shrubs of variously colored
blooms are massed together, to make an effective
picture as a whole, as well as by exhibiting variety
and contrast of colors. The guelder rose was ori.
ginally & native of China, and has been varied by
caltivation till many species are known, the familiar
kind bearing the botanical name of viburnum maoro-
cephalum. It yields seeds freely, and can be propa-
gated with some difficalty by cuttings, which should
be of young wood and placed in a molst soll under
glass. Grafting, however, is the best method, and
is the one adopted in China, which, as we have sta-
ted, Is the oative Jand of the tree,

M. Keteloor, & French floriculturist, has recently
introduced w new variety, to which has been given
the name of v, Keteleori, but which (says the Eng-
lish Gardon, from which we select the engraving)
should be more properly called the v, Keteleori ma-
orocophalum. In France it grew well in the open
alr, & cutting belng planted by M. Keteloer; and
when one year old, it produced s dozen clusters of
flowers. It can therefore be more readily propa
gated In this way than the common guelder rose:
and it Iy sutliclontly hardy to flourish out of doors,

THE QUELDER ROSE.

all cacti, fuchsias, gloxinias, German ivies, helio-
trope, zorrenias, pileas, and roses. Roses are included
in both lists, as they will succeed under both condi-
tions.

Plants grow much better where the temperature
runs lower at night than during the day. It never
should go below 40° Fah. in the first case, or below
50° in the second case. If plants stand near a win.
dow, a screen should be made by pasting papers to a
frame, similar to that used for mosquito screens,
placing it between the plants and the window every
night. A screen made in this way can be inserted in
a moment, and may consist of several thicknesses of
paper.

A moist atmosphere is indispensable to the healthy
growth of plants, and is obtained by keeping the pan
in the furnace filled with water, or an urn or some
other vessel upon the stove. The atmosphere must
be free from sulphurovs gases, and to accomplish this
end the back damper in the stove must be kept open
enough to allow its escape, and the windows raised a
little every day for a short time when the tempers-
ture outside will allow,

If small plants, taken from the greenhouse, be
carefully potted In suitable soll, placed in & room with
a somewhat molst atmosphere, free from poisonous
guses, carofully watered, oxposed to the sunlight a
part of the day, no Inseots allowed upon them, and
the temperature kept as directed, they will grow and
wall repay the labor of caring for them, and homes be
wade brighter and happler by i.. presence of an
abundance of flowers,

e ewe———
The Use of ¥Fallen Leaves,

In the Gardener's MontAly, Mr. Meshan says: These
have to be gathered up. They are excellent to mix
with hot-bed material, and, where practicable, should
bo saved for this purpose. They do not heat so rap-
idly as stablo manure, and in this have an advantage ;
ay tomporing the violence makes manure last longor
und malntain & more regular heat. They are excellent
material to put round cold frames to protect half-
hardy plants, A board Is put up to the hight of the
frame boards, and about a foot or more from them,
and the leaves flled In botween. If the plants are
somewhat tender, the bottom of the frames may be
filled In & fow foot with the leayves. Theso leaves,
after having been two or thres years decaying, make
admirable stuff for potting plants and for flowers in
goneral,

T
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BRIDLES, BITS, HUBS, AND HORSESHOES.

Our extracts, for this week, from Knight's * Mechanicsal
Dictionary,™ Include an Interesting ories of engravings
rolative to harness, carringe bullding, and blackemithing;
and in Fig. 1 we lustrate & number of

WIIDLES,
hiaving checking and safety dovices. In a the driving reins

Fig. 1,

Bridier,
are attached at E by an elsstic strap and soap hook, C, to
the riogs of the snaflle bit, Face pleces, G G', ars also se-
cured to these rings, passing upward through the Joops, H I,
and uniting to form the throat lateh, K, to which the hitch-
ing strap is fastened. The combined throat latch and face
piece prevents the bridle slipping, as the draft upon the hitch
strap draws the ring into the angles of the mouth. In dri-
ving, & puil on the line stretches the elastic and draws
upon the face strap and throat latch,
to cawy back the bit. The device re-
presented at b includes two pairs of
branch reins attached to the ends of the
driviog lines, one, I I, leading directly
to the bit rings, and the other, ¢ ¢,
passing over the horse. The lower
branches, A, connect with the ssme
rings by = special spring within cases,
F. Incthe overdraw strap, A, and the
check rein, B, are secured to the bit
ring, C, and the driving rein, D, to a
swivel on the bit. The driving rein
passes through a riog on the end of the
overdraw strap, and is alto connected
to the check rein. A strong pull on the
driving rein throws up the horse's Lead
snd prevents him from kicking. The
bit ring, F,inFig. d, 1s suspended on
each side from & ring, D, on the check
strap, by & ranning strap, whioh, con-
nected primarily to the bit ring, passes
up and down through the check ring ;
the running strap is then earried down
through the bit ring and connected by

Fig. 2,

Beldte. thta, .

a ring to a safety rein, I. The latter is also connocted to
the gag rein, K, so that pulling upon the safety rein short:
ens the gag rein, snd at the same time draws up the bit to.
ward the rein on the check strap, As shown in ¢, the drl.
ving reios run over palleys attached to the bit riogs and
throat Iatch, snd thence pass to the chiock ook, Stops on
the check portion of the reln limit the length of the gag
part, The bridle, 7, has s safety attachiment formed by sup

Pabliabed In numbers oy Messrs, Hard & Houghton, Xew York city,

Scientific American,

plemental reins, A, within the ordinary reins, and which,
connecting directly to the check straps, pass through the
riogs of the bit and serve to pull the bit foreibly into the
corners of thewmouth., In Fig. g, the driving rein connects
with the cheek strap, which is pulled through the bit ring,
and draws the bit up intothe aogleof the mouth, In A a
lover jaw, A, oneach side, is saspended from the throat
Iateh of the bridle. The jaws are kept apart by a spring,
but by pulling on the rein, C, they may be brought together,
g0 s to compress the horse’s windoipe and choke him into

submission. In Figs. 2 and § various forms of
BITS
are illustrated. Fig. 2 shows the bits nsed in the United

States army. a is an ordinary ourb bit, and b is the Mexican
bit, in which the curb chinin and its strap are replaced by a
curb ring. By means of the branches, a leverage is obtained
upon the horse's jaw, the chain behind forming the fulcrum.,
The soaflle, ¢, has two bars, jointed together in the middle
of the mouth, and has also rings at the ends for the rein,
In Fig. 3, the stiff bit, a, has rein rings at the ends, and is

Fig 3.

ususally without branches. It lacks the middle joint of the
snaffle, bis & new form of upper jaw bit. It is fastened
by & nose strap to the upper jaw, and buckled to the gag-
bearirg rein. A safety rein passes to the usual bit rings,
and is also connected to the beariog rein =0 as to pull the
usual bit back sgainst the jaws, and the upper jaw bit up
into the angle of the mouth. The elastic bit, ¢, consists of
a chain covered by closely coiled wire, between the bit rings.
Another form is made of twisted wire with a soft rubber
covering. The bit shown at d has tubular rings through
which pass the straps connecting the driving reins to the
head stall. When the lines are pulled upon the stiff bit is
drawn up into the angle of the mouth. Bit. ¢, has a pulley
frame swiveled to its ends. The driving reins are buckled
to the rings, H; and when they are pulled, the straps, E,
run through the pulleys snd draw tha bit up into the mouth.
The bit shown at f* 15 so made that one rein is connected to

the bit ring aud the otherto the slotted check pieces. When

Fig. 4.

Ourriuge und Wagon Hubs,

the latter rein iy pulled, the rigid bit slides up the slots and
acty on the mouth,

In Flg. 4 we glve engraviogs of & large number of car.
carringe nod wagon wheel

HUBS.

@ I & bub Layving a clroumferentisl groove, in which the
shoulders form & continuous band, while the tenons of the
npolkens are wet In mortices in the bottom, 4 is & metallic hub,

[January 8, 1876,

nuts on the inner ends of the double set of iron spokes. »
has two metallic bands, between which the spokes ary
clamped. d has a hollow axle box around which are clamped
two hollow disks, which have projecting lugs to form the
spoke mortices. ¢ has a metalliz shell with a depressed con.
ter, in which the spoke mortices are formed, and hias tubulsy
cases driven in from the ends. J has rubber disks around
the axle box at each end of the hub. g has & central disk
forming the spoke sockets, and this ie clamped by two outer
disks with two intervening hollow cones. 4 has two hollow
shells with T.shaped lugs, whieh interlock to form spoks
sockets, { has two overlapping morticed hub bands. J has
two metallic disks with projecting lugs to form spoke moe.
tices; the disks are drawn together with bolts. % has &
grooved hub with alternate projecting lugs to form dod

mortises. [ has plaster material run in between the axle box

and shell. 1 is of similar construction. In n the hub has
a dovetail mortice, wedges to prevent the withdrawal of
the spokes, and beveled metallic bands as seats for the ssme,
o has & morticed hub and metallic bands to clamp the spokes.
In p the hub bard has stsggering metallic sockets, and the
hub has mortises for the spoke tenons. The inner hub band

wedges against the spokes. r has a metallic shell with stag-
geriog mortices and projecting lips to support the spokes. #
is a metallic hub formed in three parts, the axle box and in-
ner hub band, the outer hub band, and the :

The circular spoke groove has a dovetail form. ¢ has a me-
tallic band with beveled mortice. In u the end fspges are
screwed in & morticed flange ring, between which and the

one portion of which forms the axle box, around which are

hub fianges are anti-friction rollers. ¢ has a metallic hub
shell, within which is a spoke socket

lips. w has a morticed metallic band
on & wooden hub. r basa metallic band
whose mortices receive the spokes in

forms the axle box, and has & lubrica-
ting chamber and spoke clamps.
Fig. 6 represents an interesting series

of &

HORSESHOES,
mﬂummmw a

Fig. 6.

in ¢, which screws on the sleeve of the outer portion, drives

clusters. y has & metallic hub which
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th m»ummumm- for contracted hoofs, By

means of the sorew, @, and nuts betwoeen the heel clips, the

ches of the screw may be spread. In 5, a supplemental
s i % a X

roughir _Wﬁm‘{?rmwd:p;&zzd
asliding - block, . Plos at the rear preven 8-
mm'o.m:mumm atthe toe, and is designed
to be parmanent; it 1s bavoled on its upper inner edge to re.
ceive the flange of & removable false shoe, that is expanded
outwardly by a screw. In7isa double shoe; the upper one iy

nged at the toe and has & jointed crossbar at the heel;
mm.abl.lnhonlhofmlnofud secure the
Thoof in place; to this the lower plate, ¢, is secured by screws;
In 8, the shoe is attached to the hoo! by pieces of leather and

apé. Tn 0, the shoe has a toe eap, is jointed at the sides, and
‘s clips and pivoted eateh or connecting bar at the rear, dis:
pensing with nails. 10 has rear clips, a, the cap, b, and strap,
¢, held by a button on the toe cap, to secure the shoe. Inll,
the removable toe and hoel calks, a b, are dovetailed into
plates, ¢ d, which are fastened to the shoe by screws. In
19, the toe and heel calks are adjustably attached by screws,

REDUCTION IN THE COST OF FOREIGN
PATENTS.

Mgessns. Muxs & Co, take plessure in announcing that
they have effected arrangements by which the cost of Pa-
tents, inall Foreign Countries, for American Inventions i#
Greatly Reduced, and they are now ready to receive applica-
tions for such patents at the annexed rates, which include
both Government and Agency fees for all ordinary cases.

Some applications may require a number of drawings,
and & specification of unusual length, for which an addition.
al charge will be made. Bat the annexed very low prices
will be adhered to, except in special cases, when the inventor
will be notified of any sdditional cost before any expense is
incurred.

CANADA,

The expense of applying for & Canadian Patent is reduced
to $50, currency.

A Canadian Patent is granted for 15 years, divided, if
the applicant desires, into three terms of five years each.
The expense of applying forthe 5 year patent is $50. Model
and drawings required as in this country. American inven.
tions already patented here can be patented in Canada if the
application is filed within the one year from the date of the
American patent. Caveats can be filed in Canads. Expenses,
#$25 in full. Bend for pamphlet giving all particulars,

: ENGLAND.

The expense of applying for an English patent, which
covers England, Scotland, Wales, Ireland, and the Chanuel
Islands, is $75, currency, payable in advance, and an addition-
al fee of £175, payable within 84 months, to complete the pa
tent. Certain government taxes are required after 3 years,
Patents granted to the first person who files in the complete
specification and pays the fees, whether he is the original
inventor or merely the introducer. For full particulars,
gend for pamphlet,

FRANCE.

The expense for applying for a French Patent is reduced
to $100, currency, payable 875 on msking the application,
and 825 on arrival of the Patent. A small annual tax is re
quired after the first year. For amount of this tax and par.
ticulars about working the patent, see pamphlet, Sent free,

BELGIUM,.

The cost of a Belgian Patent, and the conditions, are
sabstantially the same as in France. For fall particulars
send for psmphlet,

GERMANY AND AUSTRIA,

The expense for applying for Patents in Germany and Aus-
trin is §100 each, payable in advance. Send for pamphlet
giving details,

Muxx & Co, obtain patents slso in Nonway, SWEDKY,
RussiA, SraiN, PORTUGAL, ITALY, all the British Australian
Colonies, including Victoria, New Sours WarLes, Tas-
MANIA, QUEENSLAND, NEW ZEALAND, and Brrtisg INpra,
on the most favorable terms, and at reduced rates from

former charges.
GENERAL REMARKS,

No models required in any of the Foreign Countries ex
cept Canada; and sometimes in Prussia, the officials re.
quire & model when in doubt about the novelty of the in-
vention, but it is seldom that one is demnnded, and never
till the spplication is secure,

All persons who desire to take out Forelgn Patents are re.
quested to communicate with the updersigned, They may
depend that their cases will secure prompt nnd carefol atten-
tion, Wa have had an experience of nearly Thirty Years in
the business of soliciting American and Forelgn Patents ; and
a8 it is well known, & very large proportion of all patents ob-
tained by American citizens, both in this country snd in for
eign lands, are solicited through the Sclentific American Pa.
tent Agency.

T'o secure & foreign patent, all that Is necessary is to write
to the undersigoed, transmitting the fees and & copy of seci
fications and drawings. We can then at once proceed. The
personal presence of the applicant is not necessary.

A pamphlet, giving full detailed information regarding
Address, MUNN & CO,,
Office of the BCixtivy: AMERICAN, New York.

each country, sent free,

Scientific American.

Inventions Fatonted In Eogland by Amoericans.
(Complled from the Comtnissionera of Patenta' Journal,)
¥rom November 19 to December 9, 1575, fnolustve.

BorLan FURKACR, Wro.—H. M. Smith ef al, Chicago, 1,
Canpunrreen,—J. I Allen, Chfeago, 11,

OLeaxing Boruen Froks,—A, Croshy, Now York olty, et al,
DINTILLING APFARATUS, —J, W, Reford, Now York elty.
BLrorno MAONRTIO Moror,—H, M, Paine, Newnrk, N, J.
Gas MANUFAOTURR, ], W. Beatley, Brooklyn, N, Y.

fo Maonixu, xro,—~ D, Coughlin, Mass,

MaxtNG Ctoansrres.—~A. A, Pope, Boston, Mass.

MaxiNG PLoMpERs’ Taars,—F, N Du Do, New York olty,
ParbLe Waexs, ~ R, Forward, Cluctonat!, Oblo.

Forato Dioans.—L. A. Aspinwall, Albany, N. Y.
PRINTING OX OLAss, —J, W. Wells, Philadelphis, Pa.
SAOK-SEWING MACHINE, —W. Webater, Ban Francisco, Cal.
BAND Brast. K. A, Tiighman, Philadelphia, I's.

Sonew Nur Macuine, ¥ro,—A. Marland, Pittaburgh, Pa,
Srrrixe Oax Srarxos T, B, De Forest, Nirmiogham, Conn,
BHUTTLE AND SPixpLE, —E. M. Stevens, Doston, Mats,
B1ONAL Broy,—J. M, Courtepay, Cornwall, ¥. Y.
TrEATING Ot SEEDs,~A. B, Lawther, Chicago, 1.

__mmt Amevican and Horelgn Fatents,

nw-wd)onwonxmo AND HOUSBE AND CARRIAGE
BUILDING INVENTIONS,

IMIPROVED WORK TABLE.

Jonn Cannon, Lines Hollow, Pa.—A revolviog disk under the
top of n round tablo has pockets depending from the outer edge
for bolding work or Implements, The person using tho table can
turn tho pookets around readily to the place where It 4 conve-
nlent to use thom,

IMPROVED WAGON BRAKE.

Thomas H. Gourley and Willlam R. Lovelace, Talbott, Tenn.—
This is a now arrangement of brake mechanism of simple and {oge-
nious construction, but which it would be (mpossible clearly to un-
derstand without a dingram. Generally, the operation of holding
back on the neok yoke by the team applies the shoew to tho wheels :
and when the draft is applied to the double tree, the brake
is removed.

IMPFROVED DRAFT EQUALIZER.
Hiran Cartwright, Owantonng, Minn.—This is a novel assembiage
of Jointed levers and bars in connection with tho tongue, the whole
serving as an ovener to equalize the draft among the horses.

IMPROVED CARRIAGE CURTAIN.

Henry C. Moody, Oswego, N. Y.—This invention Is a shade or
ourtain attachment to the front bow of a child's carriage, for ex-
cluding the sun and rain. Tho curtain is divided at the center, and
conneoted at each outer edge and the top to the bow by a cord.
The general armogement is such that the curtain s free to slip up
and down on tho bow.

IMPFROVED DUMPING CART.

George B. Wiestling, Mont Alto, Pa.—This invention is an im-
provement in the class of dumping wagons which, while adapted to
dump in the ordinary way, may be also adjusted for shooting the
load through a chute, or over the curb stone, into the coal bole,
without discharging on to the pavement or into the gutter. The
cart has, in addition to the ordinary shaft frame, and an extra
frame combined with the cart body and the axle, with the rear end
of the body hinged to its rear end ; and & ratchet mechanism, shatt,
chain, and toggle bar are combined with the cart body.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED METHOD OF CASTING CAR WHEELS,

William Wilmington, Toledo, Ohio.—This invention relates to a
new method of castiog car wheels designed to obviate chill cracks;
and it consists In Airst introduciog Into the mold molten metal of
the proper temperature, and then Introducing metal of a higher
temperature, which is allowed to escape from the mold in streams
foross the flange und tread portion, while the Intermediate sections
are being cooled, whereby the tlaring metal i3 made to take up the
shrinkage,

IMPROYVED CAR COUPLING.

Derastus Harpor, Hearne, Tex,~The link is placed on the lower
projection of one drawhead, and a pin dropped, which balances the
link in horizontal position ready for coupling with the approaching
drawhead. The pin of the other drawhead is supported on the top
part of a swinglng gate, which 1s provented from swinging to the
outside by a top projection, but which Is readily carried back by
tho entering link, 80 a8 to release the pin, and drop the same for
coupling with the link. On rvalsing the pin for uncoupling the link,
the gate drops Into vertioal posltion, and supports the pin ona
receseed part botweon anns,

IMPROVED PFUDDLING FURNACE DOOR.

Josoph Boyland, Troy, N, Y.~In this invention there are the swing
stops on the door frume or furnmce wall, and ourved ribs on the
door with which the stops act to fasten the door shut, The ribs are
u littlo eccentrlo to the pivots of the stops, ko that In caso any mat-
tors got under the door so as to prevent It from oloslog down tight
tho stops wili fuston [t all the same,. The dovioe seems to be oupa-
ble of casy operation,

IMPROVED MIDDLINGS FURIFIEN,
Johin ¥, Gandolfo, Dubuque, fown.—This I & sorlos of (nolined

Mloves graduating from fine to conmo, In passing through which the
middlings are notod upon by s blast whioh noronses ms the coarser

sloves aro reactod, By omploying n sboo with an endwise move.
maont, the middlings are peopolled forward over the sleyves n a
stoalght Hne with apldity,

IMPROVED SUBMERGED TIDE AND CURNRENT WHEKL,

John J, HIll, Haydon's Ferry, Arlzona Ter.—This wator wheel
hus ourved vortion) buckets tapered toward the outer odge, and
havivg o thioker lnner odge coming short of the shaft, a space being
thus left around the shaft.  This allows of waterlog ontering at one
slde of the wheal and escaping at the other, thus affording two im-
pulses, and rotating the whool In whatever direotion the current
may be tlowing,

INPFROVED ATOPF COOK,

Nebemiab Upham, Athol, Mass, —This lnveator Proposes an -
proved valve for water and stenm pipes, that may be opened casily
with little friotion, aod manufactured (o & convenlent manner, It
OOnsints of n valve caso with sliding valve segment, operated by a
pronged and ralsed spindle and intermediate friotion roller, which

Is rotuined In placo by a spring or it equivalent, when the valve is
partially open.

IMPHOVED MECHANICAL MOVEMENT

Ellisou Leslie, Hirown's Cross Hoands, Ky., assignor to hlmselt and
George W, Hunt, of sume place.~These Inventors have devised o
smple mechanical armogement of oranks, pitmen, and lever, by
which thoy olutm that loss of motion through the siipplog of the belt

used is prevented, and power transmitted more effectively,

IMPROVED WINDMILL.

Duyid L. Osborn, Aabland, Neb,—The lnvention consists In vanes
hingoed by steups to arms that are outwardly inclined from tho hub
and In the mode of combining arms, rods, and hub extenson. The
vanes approximnte the form of a sorew to a groater oxtent than
whon arranged oxaotly radial and In the transverse plano of the
wheel; and an adjustable welght expends its power In keeplog
them turned sidoways to the wind, Other devices Increass the re-
slgtance of the welght aa It rises by Incrensed power of the wind, 8o
that the regulator fs graduated to & consldernble extent to the fores
of the wind,

IMPROVED DRAWBRIDGE,

Mitchell Vincent, 8t. Paul, Minn.—This Is an improved pontoon
drawbridge for rallway and other traflic, It consists of two sta-
t ¥ pont pportiog the approach bridges, and two pontoon
plers oarrylog the dmwbridge, and moviog with the sme, one
being hinged to the sationary pontoon toswing with the drawbridge,
Tho deawbridge is closed by a capstan and chun from the opposite
stationary pontoon, and opened from a pler above or below the
bridge In case no current for opening in the drawbridge is avallable.

IMPROVED SELF-LOCKING CULTIVATOR TEETIL
John Harris, Marquette, Wis.—The cultivator teeth in this device
are so0 combined with an iogeolous arrangement of spriogs and
lovers that, should the teoth strike an obstruetion, they will unlock
and swing baok, and again lock themselves In place us soon as they
have passed the obstruction,

IMPROVED GEOGRAPHICAL GLOBE FOR SCHOOLS.
Nowbern Norris Browne, Woodstock, Aln—This Inventor pro-
poses a globe made of rubber or other texible material, which may
be intlnted by sultablo disposition of a tubular axis,

NEW HOUSEHOLD ARTICLES,

IMPROVED CLOTHES DRYER,

George W.Green, High Point, N. C., assignor of one third his
right to Oliver 8. Causey, of same place.—This Is & new combination
of plvoted bars, whioch when folded together occupies but littie
space, aad which, whon extended, offers & large amount of drying
surface. The construction appears to be strong and simple,

IMPROVED FIREFLACE SCREEN.

Willlam C, Williamson, Ne wbern, Tenn.—The upper section of the
mantel is made bollow, and provided with a hioged 14, which is
opened and closed by a suitable locking device. A soreen winds
upon a roller in the hollow space, and passes through & bottom slot
to the fireplace below. The lower end of the screen is attached to
an orpamental rod, which is locked to the sides of the mantel when
the screen is wound up entirely, so that the bottom rod closes the
guide slot. The soreen is drawn down to cover the Sreplace when
not used.

IMPROVED CLOTHES DRYER.

Frank M. Clark, South Tamworth, N. H.—This is a series of piy-
oted jointed arms connected to a morticed biock, which may be
secured to & wall. There is a simple device for extending and fold-
(ng the arms. The whole may be compactly folded.

IMPROVED WINDOW SCREEN.

Heory 3. Walbridge, Brooklyn, N. Y.—The ends of the gauze are
wound around two small rollers, 50 that it may be adjusted to the
width of a narrower or wider window, and said ends are confined
by open ring springs slipped upon the rollers. The outer endsof
the springs are extended io & tangent to said rollers, so that they
may be slipped bencath keepers attached to the sides of the casing,
in such positions that the portion of the gauze between the rollers
may bear =0 snugly against the bottom rail of the sash as to pre-
vent the passage of flies, wosquitoes, cte,

IMPROVED CLOTHES DRYER.

Willis Adams, Neelyville, IIL.—This Is & new armaogement of piv-
oted arms and connecting pieces, 5o constructed that it may be
oasily folded into n very small compass for storage and transporta-
tion, and which can be convenlently folded and unfolded, When
unfolded, the device affords a large amount of drying surface,

IMPROVED WASHING MACHINE.

John I, Shotwell, Welland, Can.—The new feature In this consist.,
in alternately working plungers, that are carried by a revolving
crank shaft agninst an adjustable spriog rack with rubbing rollers
The spring rack presses the clothes with considerable force against
the plungers, o that the thorough cleaniong of u greater or smaller
number of clothes is produced.

NEW AGRICULTURAL INVENTIONS,

IMPROVED CIDER MILL AND PFRESS,

Honry Krumsick, Nashville, TIL.—This is such & combination of
older mill and press that the apples, grapes, or other frult passing
through the mill may be directly conveyed to the press box, and
the pross be worked In conneotion with or without the mil. The
mill is supported on a frame, that is placed laterally noross tho
press box, and attached to the standards or main posts of the press,
tho mill-operating shaft being journaled in bearings of the lateral
framo, and made detachable with the same and the mill,

IMPROVED PEARL BARLEY MILL.

Henry 8. Northrup, Quasqueton, Tows.—The wheat or barley to
be pearled passes to the Inside of a stationary casing, near the vye
or sbaft of the revolving grindstone, being conducted by side chan-
nels with supply regulativg slides, from tho hopper at the top.
Thechannels feed a continuous supply of barley to the oasing, and
kouop the same packed full all the time, so thut the stone may wlways
aot on a uoiforin quantity of barloy, avolding thereby the gotting

100so of the same fn the cuse, and the Inereasing of the spoed of the
slone,

IMPROVED HOXEY PACKAGE,

Lawrence Drake, Now York clty.~This Lmproved package for
honey Is a glass Jar contrived In form and shape for recelviog and
loclosing & comb and the frme (n which the boney Is made. The
cover Is of glus, sheot metal, paper, or any other approved mate-
rinl. The object s to provide a package that will protect the hoacy
from fies, alr, and dirt, and at the samo time expose it to the in.
spoction of the purchaser,

IMPROVED PORTANLE MAY PRESS,

Michaol MeCurty, Pueblo, Col, Ter.~In this press the follower is
operated vertically by means of rods worked by obaing and & wind-
lass. The Improvement consists, first, In jointing the rods to enable
the follower to be tited to one sido of the top of the Pross cuse, to
allow the bay or other waterial to bo Inserted ; nnd second, In novel

moans for fastening the door of the oase out of which the twles nre
disoharged.

IMPFROVED HARROW,

Henry Melli, Yellow Stone, Wis.—This harrow has adjustable
double lock bars, which serve also as gunrd pleces to carry the har.
row sections over obstructions, exposing thereby the teeth fu o Joms
degren to viclent shooks and Injury. The harrow may be folded for

belng readily placed on a wagon for transportation to and feom the
! falds.
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Business and Persoual.

T'he Oharpe for Insertion under this head is One D-
1or a Line, If the Notices erceed Four Lines, One
Dollar and a Half per Line will be charped.

“Wrinkles and Recipes™ s the best practical
Handbook for Meohanlcs and Engioeers. Hundrods of
valuable trade suggestions, prepared expressly by cele.
brated experts and by correapondents of the * Selentific
American.'' 29 pages. Elegantiy bound and f{llus-
trated. A splendid Christmas gift for workmen and
apprentices. Malled. post pala, for $1.50. Address H.
N. Munn, Pabitsaher, P, O, Dox 772, New York olty,

The London Manufacturing Co., 246 Grand St
New York, are making a Varnish which, for durabllity
and fnlah, cannot be excelled. Give them a trial,

Tatest and Best Books on Mochanical and Steam
Engineering, Send st once for Ofrculars. F, Keppy,
Bridgeport, Conn,

Spoke and Handle Machinery, with room and

weor to let, Timber plenty. Address T. R. Smith,

incoln, Deol,

Treatiso on the Steam Engine Indicator, Price
$1.00, Address E Lyman, C, E,, Now Haven, Conn,

Manufacturers 1—Our Dead-Pulleys that stop the
running of loose pulleys and belts, when tho machinery
to which they belong I not In operation, will save you
time, foel, power, bolting, oll, and annoyanoe every day.,
And more money overy yoar than any machine you can
purchase for three times the monoy. Also Pulleys and
Couplings that are socoured to shafting without Keys,
gelacrews, Bolts or Pins; Adjustable Hangers, Cold-
Rolled Shafting, & the best Wooden Pulloys made. Send
for Mustra‘ed Catalogue, A, B. Cook & Co,, Erie, Pa,

Advertising agenoles,composed of men skilled in
evory form for giving notorfety toa fact, and acqualnted
with the best means of reaching the publie, are abso
lutely ossential to the study of this artof advertising,
and benefactors of the buying as wall as the selling pub-

fe. They are ax the middle-men of modern trade, ns the
men who transport commodities from one place to ano-
ther, In proportion as the manufacturer or merchant
patronizes them, his success may be measured. —{ Dafly
Register, Hudson, N.Y.)

As advertising sgents, Geo, P. Rowell & Co,, of New
York, are at the head of the lst—alwaya prompt, bonor-
able, and stralghtforward.—[Journal, Freeport, 1L

Fine Castings and Machinery, %6 Joho St,, N, Y

Foot Lathes—W, E. Lewls, Cleveland, O, Cnm:
logues free,

Experienced Draughtsman and Foreman wants
Employment, B, L,,1652 Fiibert 8t., Phlladelphia, Pa,

Patent for Sale or to Let on Royalty.—This arti-
cle can be made of Cast Iron, Sheet fron, or Wood. Ad-
dress E. A, Barker, Box 1412, Providence, R, I,

Wanted—A second hand Blake Crusher. Bowen
P. Mercer, Baltimore, Md,

All Split-Pulleys weighing over 50 Pounds at the
same finlabed price as Whole-Pulleys, J. Yocom's Foun.
dries, Dr nker 5t,, below 147 N. 2 8t,, Philadelphia, Pa,

Electric Burglar Alarms and Private House An-
nuncistors; Call, Servanta’ & Stable Bells; Cheap Teleg,
Insts; Batteries of all kinds. G.W.Stockly, Cleveland,O

Every Inventor and Mechanic should have a
copy of the “Indexed Diary." Price $2, by mall. See
notice In “ Sclentific,'* Dec. 18, page 800, Agents want-
ed. Address Erie Pablishing Company, Erle, Pa.

Wanted —Good 2d h'd 100 H. P, Corliss Condensing
Engine, Bend particulsrs to J. M. & Son, Baltimore Md.

12,43 H.P. Engines. Geo.F.Shedd, Waltham, Ms.

Water Meters—Manufacturers of same, please
sddress A, C, Beeson, Petrolia, Pa. =

Pat. Gas Burner—Right for Western & Southern
States for SBae. Address P.O. Lock Box 729, Prov.,R.I8

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other kinds Imitations and tnferior, Cau-
tion—Our name 1s stamped In full on all our dest Stand-
::l':mml:. Packiog, and Hose. Buy thst only. The

cheapest. New York Belting and Packing
Company, 57 and 33 Park Bow. New York.

Hotchkiss Alr Spring Porge Hammer, best in the
warket. Prices low. D. Frisbie & Co . New Haven. Ct.

Williamson's Tannats of Soda removes and pre-
venus Scale in Bollers. 251b. boxes, 25 cents per pound,
C.0.D. D.D. Wililamson, 263 West St., New York.

Water, Gas and Steam Goods—Send eight stamps

.Cmm..e&owm: o;:rm {llustrations,to Bsliey,
The Baxter Engine—A 45 Page Pam
talning detall drawings of all mmhﬂp:“’ s

Scientific

[January 8, 1876,

—~W. H. Hfwill find on p. 74, vol. 28, full directions
for laying out the sides of a hopper.—0O. E. D. will
find a desoription of a speed Indicator for rallway
trains on p. 271, vol, 8.—R. M. can make Pharoab’s
sorpents by following the directions on p. 815, vol.
82.—F. M. can find out the quantity of water
which can be delivered by & pipe of any particular
size by using the formula on p. 48, vol. 29, Area
of n clrcle=dlameter® 07854, This also answers
P. Q. Sixty feot head of water=13-}ntmospheres
=21¢ 1bs. on the square Inch, nearly.—E. T, isin-
formed that vuleanite, as used for jewelry, oron-
ments, eto,, s n patent material. He can clean his
printing press blankets by wushing them with pot-
ash lye.—P, H. G. can glaze his shirt bosoms by
following the process described on p. 208, vol. 81.—
T. M. D. Is informed that full directions for mold-
fog In various materials are published on p. 58,
vol. 24.—M. M. I. will find full descriptions of the
principal forms of the pecpetual motion nonsense
in vols. 23 and 24, —H. W, H. wili find answers as
to his questions on the friction and passage of wa-
ter in pipes on p. 48, vol. 20.—W. K. N. will find di-
rections for tempering rock drills on p. 202, vol. 81,
—R. H, H, will find direotions for tosting the pu-
rity of water on pp. 187, 281, vol. 83. This also an-
swers O, L. M.—A. 8. will find that greasy cotton
waste 18 very linble to spontaneous combustion.

See p. 26, vol. 83.—J, M. P, will find formule for
calculating the strength of bollers on pp. 116, 165,
vol. 28.—W, T. P, will ind a description of a cal-
ofum light on p. 219, vol. 30.—H. C. will find direc-
tions for making friction matches on p. 76, vol. 29.
—T, W. can attach glass lotters to windows by
using the cement described on p. 47, vol. 33.—L. J.
T. will flad a recipe for black ink on p. 92, vol. 33,
for purple ink on p. 815, vol. 83, and for blacking
on this or the following page.—E. D. D. M. should
read the SOENTIFIC AMERICAN,and he will then be
aware of the impossibility of perpetual motion
machines.—S. W. M. will find directions for hard-
ening millpicks on p. 170, vol.25.—J. G. A.1s in-
formed that the plaster composed of gypsum (plas-
ter of Paris) and marshmallow root does not pos

5088 the virtues claimed for it.—G. P. A. can nickel
plate hisiron castings by following the directions
on p. 235, vol. 33.—S. L. J. can clean marble by fol-
lowing the directions on p. 830, vol. 32.—G. A. M.
can fusten rubber to wood with good glue — AW,
should put a tablespoonful of brown sugar into a
quart of flour paste, and use it to fasten paper la-
bels on tin cans.—C. 8. R, will find a good recipe
for sealing wax on p. 251, vol. 28.—T. H H. will
find a description of the manufacture of vinegar
on p. 108, xol. 32.—E. J. 8. will find full directions
for making plaster molds on p. 58, vol. 24 —A. M.
D. 8. will find directions for silver plating without
a battery on p. 408, vol. 32,

(1) L. B. McK. & J. W. K. ask: Is it
henlthy to keep plants in & sleeping room? A.
Plants in a sieeping apartment are not considered
a8 conducing to health, and some of the medical
authorities cluim that they are very injurious.

(2) M. E. D. W, asks: By what means can
I detect petroleum or cotton seed ofl {n so-called
linseed oil? A. Petroleum may be detected by its
property of imparting a fluorescence to animal or
vegetable oils, and by its aromatic odor on burn-
ing. Anoleometer may be used to distinguish
cotton seed oil from linseed ofl.

(3)J. H. T., of Flekkefjord, Norway, asks:
Am I running any risk 10 using tubs made of old
petroleum barrels for washing underclothes inor
can I In any way make them fit for such use? A.
In s short space of time, by tho use of soap, the
barrels will become deodorized and will sult your
purpose perfectly.

1. What is the cause of a person’s finger nalls
becoming concave, warping, cracking, and split-
ting? A. It shows an impoverished condition of
the blood. Dr. Bean claims that certain discases
can be foretold by the condition of the nalls, 2.
I= there any remedy? A. Consult Wilson “On
Skin Di 44

Bow ready, and will be mafled gratts. W. D, Russell,
15 Park Place, New York. s
For best Presses, Dics, and Pruit Can Tools, Bliss
& ::&-l.m. of Plymouth sad Jsy, Brooklyn, N. Y.

lolld'mo‘humnnmn, ad
Usement. Mummm.m.m
for thograph &c
Bo(chkh&lhn,luﬂdcn,conn.,l‘ drym
and workers of sheet metal, mommmm‘:
Io;;:.. Job work sollelted.

SBalo—8ocond Hand Wood W king Machin-
ery. D.J, m.“‘mul?(..m..h.

Pock’s Patent Drop Press. S
Address M1lo Peck, lnmm.mﬂ.m A
All Frult-can Tools, Permcute W'ks, Bridgeton,N.J.
American Metaline Co., 81 Warren Bt., N.Y. Oity.
For Bolid Bmery Whoels and Mach; send
the Unlon Btone Co,, Noston, Mass., lwaer;’{n. »
Magic Lanterns and cons of all sizes
prices. Views (llostrating every sabject for hﬁ
. - and Publie Exhi . Pays well on small
Catalogue free. MecAllister &

tay ™ Page

Nasesu B¢, New York
Hydmulic Presses and Jucks, new and secon

Band. Lathes ana Machinery for Polumn:nnu Buﬂn:

Metals, E, Lyon, €90 Grand Street, New York,
Spinning Rings of & Buperior Quality—

ville Spinning iing Co., Whitinsvilie, lm’. T
For best Bolt Outter, at greatly roeauced

sddress 1. B, Brown & Go,, Newilaves Conn.”
Dismond Tools-J, Dickinson, 04 Nossau 8t., N.Y.
Templos and Ofloans, Deaper, Hopodalo, Mass,

J.0. will find directions for removing moles
from the skin on p. 347, vol. #2.-J. ¥.H. can in-
crosss the deaft In his boller furnnce and econo-
mize fusl by Inserting n Jot of steam in his shaft,
Boe answer No, 45, p, 396, vol, 83.—Mre. J. can pro-
vent ruston the bright parts of hor sewing ma-
chine by following the direotions on p, 169, vol. 3,

(4) B. says: It in claimed that if a small
quantity of common salt be put Into a keroseno
oll lamp, the danger of an explosion s lessened,
and the lluminating power of the oll Is inoreased,
Is thisso? A. The statomont s entirely without
foundation.

(5) N. M. A, asks: What is damp, newly
precipitated alumina? In the manufsoture of
certain commodities, I am recommended to use
oxalate of alumina, propared by dissolving damp,
newly precipitated aluming in a conoentrated so-
lution of oxalic acid. A. In one vessel propare a
strong solution of alum In water, and at the same
time, In another vessol, disolve a quantity of
ohloride of ammonium (sl ammoniag In equal
parts of water and strong aqua ammonis, Add
the latter solution to the former and stir well for
a fewmoments. Then allow ta settle for a short
time. Docant the Hquld, wash the precipitate in
clean water, and digost with hot solution of oxalio
acld until solution of the procipitate is effected,

(6) W. V.J, aska: By what process esn |
transfer decalcomanio pletures to paraflin wax ?
A. We do not think it probable that you will sue-
ceod In employing pamflin in the way you pros
pose. Try softening tho paraflin on the surfaco by
the ald of heat, and whon roady, pross the ploture
tightly against the suefuoo until tho pamMin has
hardenod agaln,

(7) J. W. R, sayn: In your lssuo for Octo.
ber @ are directions for making a wonther glass,
I have followed them with groat onre and nlooty
(belng well used to ohemical manipulations) aod
sucoeed only In obtalning n coloriess and Hmpld
Hquid, which remaios entirely unaffected by the
most sudden and severo atmosphorio changes. Can
you give any probable solution for my fallure?
A. You have employed either too muoh of the sol:
vents or olse your aloohol was not of the desired
strength, We have oonstruoted severnl of thoso
Instruments aoccording to the reolpe given, and

bayve had no dimoeulty.

American,

(8) A. A. H. says: I bought a bottle o
clock ofl : and bhaving a small perfumery bottle
with a ground glass stopper, I poured the oll Into
it. Isuppose the bottle was not washed oloan, for
it turned the oil to the color of soapsuds, What
can I do to the ofl topurify It? A, This was prob-
ably due to the ammonia usually present in those
perfumes. Treat with a little ofl of vitriol, decant
off the oll, and then wash with clean water,

(9) F. F.aska: 1. What is the best method
of raising the poppy, and how Is the oplum ex-
tenoted from (t? A, Oplum Is the dried Juloe ob-
tained from the unripe capsules of the white pop-
P! (papaver somniferum), For properties, oto., seo
Perelra’s “Materia Medica,” also an extensive
article by Dr. Eatwell in Pharmaceutical Journal,
1852, London, England. 2. Wil it flourish In Cen-
tral Illinofs? A. We consider It very doubtful.

(10) B. C. 8. asks: How ean an oval cylin-
der beturned In & common {ron Iatho? A. By
putting on & cam to move the slide rest in and
out at every revolution of the lathe.

(11) J. says: I am building a sheet iron cir-
cular tank about & feet in dismeter and 5 feet doep,
and I wish to know how great s the tensile strain
that tends to tear apart any portion of the lowest
12inches of the sides. If there (8 no question of
resolution of forces, I make out that this strip 12
inches wide has to beara tensile strain of §to 4
tuns, which geems high, A. The pressure will be
36 times the weight of a cuble foot of the liguid
in the tank.

(12) E. F. pays: I am very much troubled
with my hands becoming very rough from con-
stant use of copperas water. Can you suggest a
remedy? A. Youmay avoid this by wearing a
pair of India rubbergloves, g0 a8 to avold contact
with the iron solution. Use a little good glycerin
or glycerin soap as a remedy.

(13) A, F. O, asks. 1. What book must I
consult in order to obtain the most exhaustive In-
formation concerning the practical detalls for
compensating the pendulum? A. You will find
the principal forms of compensating pendulums
described in any good text book of physics. We
do not know of any special trearise on the sub-
ject. 2. In a recent publication a pendulum {8 de-
scribed in the following words: “A wooden rod,
dried and varnished, carrying at its lower end (by
way of bob) a hollow leaden cylinder. If the rod
be about 46 inches long,and the cylinder 14 inches,
it will vibrate nearly in seconds.” Do you call
that a good pendulum? A. It would answe: for
ordinary purposes. 3. What should be the diam-
eter and welght of the leaden cylinder? A. The
cylinder should weigh from 8 to 10 Ibs.

(14) C. M. B. asks: At what speed should
an ordinary wood-turninglathe run? A. Atabout
700 feet a minute.

(15) J. P.says: We wish to run a shaft at
oC revolutions per minute. On the shaft is a cam
that strikes a pluoger, which can be driven for-
ward only by great force. We have on same shaft
also a balance wheel woighing 2,100 Ibs,, with a di-
ameter of 62 inches and face of 6% inches. We
belt from a 24 Inch pulley on a counter to this bal-
ance wheel, the balance wheel being the driver.
Can wo gain wore power or momentum by put-
ting a 3 inch pulley on the shaft at the side of the
balance wheel, and belting on to the 30 inch pulley
{nstead of the balance wheol? Inm either case, the
speed of the balance wheel would be 8 revolu-
tions per minute. A. We do not imagine that
much advantage would result from the change.

(16) C. B. H, says: A friend and myself are
disoussing how to give a locomotive her full speed.
I clalm that, to do so, it would be necessary to
throw her lover back to the farthest notch and
open her throttle In the same proportion ; but he
says wo ought to place her lever on the first notch
off the centor,and leave the throttie open. Which
fs right? A, Younre.

(17) C. R.says: In your issue of October
20, you say : “ Experiment has shown that the vel-
ocity of the shell when it leaves the mouth of the
cannon s about 1,300 feot per second. The hight
from which the projectile would have to fall to no-
quire this velocity Is 26,800 foot. Consequently
the work actually done by the powder is equal to
210,000 foot pounds. Wil you give the formula by
which this result s attained? A, It is the product
of the weight of the ball multiplied by the hight
due to the velooity,

What pressure per square inch is nocessary to
press soparate pleces of loe Into one homogensous
mass, which sball display no Joints? A. At ords-
nary temperatures, a very considerablo pressure,
moro than can bo applied without special appam-
tus, s nocossary.

What s s oalory ? A, It is tho amount of heat ro-
quired to rise the tempoerature of 22 Ibs, of dis-
tilled water from 00°2* to 41* Fah,

(18) J. E. asks: In thoro a process for uni-
ting wrought (ron with cast iron? A, We know of
none,

(1) J. E. 8. sayn: 1. We are building a
stoamer, 22 foot long, b Toet wide, and § foot deop,
Will an engine with a oylinder 6x8 inohos have
powor enough torun It? A, The engine will an-
swor vory woll, 2 What sizo of upright bollor
will ittako? A. Mako s vortical boller 80 Inohes
{0 diamoter and 4 foot high, & Will a three foot
whool, placed In the middle of the boat and hav.
Ing & six inch dip, be large enough? A, Yes.
4. At what speod conld wo run her? A, Probably

bollor stand? A, About 180 1bs,

(20) H. P, M, ankn: What is the best meth.
od of hardoning malleable fron? ABoo “Wrinkies
and Reolpes,” published by H, N, Munn, at this
offico.

(21) C. R, O, sayn: A pane of window glass
may bo cut Into pleces by belng rubbed by a small
portion of the whito mab obtatned from the igol-

4 or b milos por hour, 5, What pressure would the

tion of certain woods In contact with alr. The
nsh 18 to be placed on the glass and briskly rubbed
ovor it with a flat piece of wood. Are the cu
particles orystallized carbon, and can they be utfl.
izod? A. When plants, ete., are burned, a portion
of the siliclc ncid (eand) and soda, lime, or potash
becomo fluxed together by the heat to form min.
ute particles of hard glass.

(22) 8. G, P. asks: Does a feed tank to »
steam boller need stay bolts in the heads, to
with safety 100 Ibs, to the square inch 7 It is made
of 4 Inch fron, and is 24 inches in diameter and 4
inches long, singly riveted. A. It would be better
to stay the heads.

(28) T. H. asks: Should a pulley with
curved arms be so put on the shaft that the work-
ing steain tends to stralghten the arms, or the re
verse ? A, The former. 2. When the arms haye
two curves, should the pulley be put on so that the
working stmain tends to steaighten the part of the
arm next the hub or that next the rim? A, The
former Is best,

I want to make a model that will require a con-
giderable number of very small, thin castings.
Can you tell me of a composition that will flow
quite freely at a not very high temperature, will
be about as strong as ordinary brass, and will file
drill, tap, eto., comfortably ? A. You describe the
properties of good brass,

Cun you tell mo of any easily got and easily ap-
plied solvent for borsx, to clean it off work
whore it has been used asa flux for brazing ? A,
Itis best to serape or file the joint,

(24) J. 8, asks: What thickness of cast iron
should a hollow globe of 18inches diameter be, to
sustain a steam pressure of 120 1bs. to the squa
Inch? A, About ¥ inch, )

(25) 8, & H. G. P.eny: We are using a 40
horse power tubular boller, for the purpose of
pumping ofl wells, Four wells are worked by the
boller. One steam line (13 Inch pipe) extends up
n hill to a well 1,150 feet from the bofler. Another
line (2 Inch pipe) extends in another direction, on
nlmost level ground, to & well 1,078 feet from the
boller. Another well is 300 feot from the boiler
on the 2inch pipe, both engines taking steam from
the same line. The fourth well is near the boller
house, and the eogine (In the boller bouse) sup-
plies the boller with water. We use about 2,500
gallons of water every 24 hours. We carry 100 Ibs,
steam pressure, and run our engines 55 rovolutions
per minute. Our stemm pipes are lald in 8 inch
square boxes, packed with sawdust, and are tight.
The connections with the engines and the safety
valveare also tight, =0 that there isno escape of
steam except through the several engines, which
are in ordinary good working order. We use for
fuel principally patural gas from the wells; but
at times the flow of gas is not sufficient, and we
have to use some bituminous coal. Now W. W. 8.
claims that, if we reduce the pressure in the boller
to 40 Ibs., it would not take so much water nor o
much fuel to do the ssme amount of work. T
claim that it would take more water (because weo
would not work our steam so dry as at present)
and consequently more fuel, as we should have an
{ncreased amount of water to hest. Which is
right? A. Your consumption of steam and of wa.
ter will, In proportion tothe work done, be more
cconomical at the higher pressure.

(26) C. R. says: There is a pipe, 2 inches in
Adlameter Inside and about 800 feet long, with 4 or &
feot fall. The water will run for 4 or 5 days and
then stop. There 1s no leak In the pipe. What is
thecause? Isit notthe friction on the inside of
the pipe? A. Probably air collects at a high
point.

(27) J. C. P. H. says, in reply to a corres-
pondent who asked 1f there wasagain (o powerin
having the area of tho salls of a windmill equal to
tho whole area of the circle, over the old style of
4mfls: Youanswered: Ne. Ina technical point
of viow you are correot; but I hardly think you
mean to state that the full leverago area of any
givon diamoter does not contain more power than
the samo diameter or area, only balf or quarter
flled with leverage area or wind surface. Do you
#0 mean, and upon what principloe is the statement
based? A. If a windmill could utilize all the
power in a cylinder of wind with a diameter
oqual to that of the salls, of course it would be
woll to give the sails the greatest area possible.
As this fs not however, it is casy to see
that therewill bo an area which Is best for any
given oase. This arca might possibly be determined
by analysis ; but it is generally fixed by experi-
mont.

(28) M. A.asks: 1. When was power first
obtained from olectricity? A. Page's magoeto-
clectrio engine, desoribed tn Slliman's Journal,
vol, XX, 1531, was probably one of the first con-
structed In this country. 2. Which is the best di-
rection in which to cover magnets with wire? A.
Dr. Joule's very powerful eleotro-magnets wore
wound In the direction of their length.

(20) W. L. P.asks: Is there any difference
betwoen one inch square and ove square inch?
A. No.

80) M. A, (. says: We desire to put &
ll.‘hmlurod upon a ohurch spire, 120 foot high.
About 12 fet of the top mmmlualml:ah
which terminates in s point covered with Kol
Joaf. Would you ndvise us to carry the rod above
tho finfal, or would it bo better attached to It k0
that the finial will constitute a part of the rod?

B
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minals of each coll connected as shown. Now, If
if we connoct ono pole of the battery at —and the
other at -, tho ourrent will divide, one half pass
ing through eaoh coll in the same direction, pro-

(81) J. W. P.asks: Is there anything that
may be added to collodion for ferrotype plates,
that will make {t hard enough to stand a brush af-
ter the picture is taken? A. There Is no forelgn
mattor that can be added before the pioture is
made : but a collodion made of long fiber cotton,
with an excess of ether, will usually answer best.
If this will not do, flow the plate while wot (after
the picture is taken) with dilute albumen or gum
arable,

(82) I. 0. A. says: I am straining my eyes
by working in white wood and reading by lamp-
light. I wantto use spectacles, but Iam told that
{f T onoe use them I must always use them. Is
thisso? A. Speotacles of the proper kind may be
used toassist the eyes to see Indistinet objects; but
if there isnot light enough to see well without
them, their use would certainly be injurious.

(83) A. E, asks: How can I make a good
washing fluld? A. Makea strong solution of wash-
ing sodn, and render it canstio by the addition of
quicklime.

(84) W. C. asks: How can I cement emery
together? A, Uso the best glue,

\85) L. J.T. asks: How can I make a good
baking powder? A. Take tartaric acid 5 parts,
sesquicarbonate of soda 8 parts, and potato flour
16 parts. Dry them perfectly, mix, pass through a
sleve, and keep free from moisture.

(86) J. E. J. asks: Has it ever been ex-
plained how the common turkey buzzard is able to
mount up without flapping his wings? A. We
thinknot. See p.202, vol. 82,

1. When will Saturn and Mars be in conjunction
again? A, About 4 o'clock A. M., July 28, 1877.
2. Would an achromatic spyglass of 50 powers be
of any uso for astronomical observation? Would
it enablea novice to discern Jupiter's moons and
Saturn's rings?  Would it show the globular form
of any of the planets? A, If you have & spy-
glnss which will give you good definition with a
power of 50, you can seo all you speak of and a
good deal more.

1. What I8 the proper name of the gns gonerated
by burning bituminous coal ? A. The larger part
{s carburetted bydrogen; carbonic oxide and car
bonlcacld gas are also present. 2,1y it polsonous A
A, Yeos, slightly.

(37) J. H. asks: 1. How do engravers lay
the design on the plate before they commence the
operation of engraving? A, They coat the plate
with a thin layer of whitening (n water, and then
use o red toansfer paper, tracing the design with a
steel point. 2, In deawling the engraving tool over
the face of u copper plate, will It not leave n rough
or featber edge? A, Not if the copper is of the
right quality, and the tool {8 sharp and in the hand
of a qualified operator.

(88) J. R.C. asks: Can you give me the
meaning and derivation of the word terra cotta?
A. Terva cotta (Itallan) means * baked earth,’” and
is the name for ware made of a paste of white
clay, fine sand, and pulverized broken crockery,
slowly dried, and baked to hardness.

(39) T. T. Y. asks: 1. What are quaterni-
ons? A.* A quaternion 13 the quotient of two
divided right lines in space, considered as depend-
iog on & system of four geometrical elements, and
as expressible by an algebraical symbol of quadn-
nomisal form."—Sir William R. Hamilton. 2. Where
cap I ind anslysis of them ? A. See three admir-
ableletters of the above-named author. Youmay
find them in Nichol's “Cyclopsedia of the Physi-
cal Sciences.” We do not know the publication
you mention.

(40) J. G. S.asks: Can you give a good
cure for cracks in the skin of bands? Tbe points
of my fingersand thumbs are badly cracked, and
although kept as clean as possible, glycerin being
applied, they will not heal. A. Try spermaceti
ointment.

(41) W, B.H. asks: Please give me a re
cipe for making oil paste shoe blacking for shoes.
A. Take Ivory black 16 parts, treacie 8 parts, ofl of
vitriol 4 parts, dlluted with water 2 parts, ofl 2
parts, gum arabic 1 part, soft water (for final dilu-
tion) 64 parts, Mix well,

(42) Z. Q. Z wnsks: What substance is best
1o use on the buck of postage stamps, edges of en-
velopes, oto,, to make them adhesive? A, Try n
solution of gum dextrin (see p. 251, vol. 20) with a
little refined sugar fo it to provent the paper from
ourling up when dry.

(48) K, says: When throwing the spec-
trum of vaporized metals on the screen, is it
ususl or best to use the condenser, as In the
muglo Inntorn, bosldes the focussing or condensing
lenson the stand Just before the prisms? A, Yos,
Place the condensing lens between the lantern
and prisma,

I Will there bo any disadvantage In mak-
Ing up a battery of 12 one gullon Bunsen cups
and 4 one quart Grove cups? 1Is there any loss of
tension or quantity by uniting Bunsen’'s and
Grove's o the same cirouit? A. No, unless the
reslstance of the circult outside of the battery is
very small, In the latter case the 12 one gallon
cups alone will give the stronger current. [f the
oxtornal resistance of the elrcuit is of any consid-
emble magnitude, the best effect will Lo obtained
by unitiog all the cells In serles, The latter com
binution slways glves thoe bighest tension or po-
tentinl, £ Ploaso glve full lustructions for sottlog
up the Chutaux battery; mentioned w your prper
of May &2, I876. A, There are severnl modifion
tons of the Chutaux battory, one form I8 made as
follows: A glass or stonewnre Jar I8 perforated at
the hottom, und mn Inverted sucer placed ovor
the hole, BSingle plates of zine and carbon are
then wrrnngod on opposite sides of the jur, and a
sheot of tin or other thin metal placed in the mid-
die (betwoen the zne wnd carbon), The side con-
alning the zlne plate s flled with sand, the 0Oppo-

dto sido, containing the carbon, with pounded
®oke, aftor which the motal partition is withdrawn
and a thin layor of sand sproad over all. The ex-
citing fluld {s contained In mn inverted jar over
the battery; another jar beneath catohos the liquid
after it has passed through the sand and coke.
Take 15 parts, by wolght, of water, 1 of blchm;
mate of potash, 34 of sulphide of mercury, and 2
of sulphurio neid, to form the solution,

(44) K. asks: 1. Whatis the best sized cell
to use for a battory to produce tho oleotric
hght? A. With an equal pumber of colls, the
larger of two sizes gives tho most heat and light.
2. In amalgamating zincs with moroury, will It do
to immerse the zincs In mercury, or would this
give them too much morcury 7 A, It is usual, nf-
ter the zincs hiuve been properly cleaned, to place
them in ashallow dish and pour the mercury over
them with a spoon. They should bo carefully
brushed afterwards to romove the oxcess of mer-
oury. 3. How long should the nitrie acld last Io
the Grove battery? Why does tho current be-
come 80 weak whon tho nitrlo ncld becomoes
weak? A. That depeuds upon the Intensity of
chemical notion, With a given quantity of acld,
2ine, ete., i certaln dofinito quantity of oleotrlolty
will be evolyed. This we may obtain in a longor
or shorter timo by making the resistance of tho
elrcuit inrge or small; I it {8 very swall tho but
tery becomes# porcoptibly wonkened In a very
short time. 4. Does not the current dopend on-
tirely upon the decomposition of the zine? A, The
ourrent is the resultant of all the chemival actions
which take pluce in the battory. 5. As platinum
{s a very poor conductor, {8 not the current weak-
ened when passing through the platinum strips
from the nitric acld to the zinc? Somotimes the
strips become 80 hot as to almost boll the acld in
the battery. A. Anything that adds redlstanco to
the circuit necessarily reduces the current pro-
portionately.

(45) P. D. 8. asks: Is there anything that
wili destroy the attraction of a magunet whon
placed between itand steel? A. Noj but the at-
traction may be partially neutralized by Interpos-
ing a heavy piece of iron.

(46) N. S. asks: 1. Should all spirals, for
lifting electromagnets, induction machines, mng-
neto-electric machines, relays, and sounders, bo
{nsulated and wound on bobbins? A. All wires
for electro-magnets, ete., should be insulated; es-
pecial care must be taken in this particular for
secondary coils of induction machines. When the
electro-magnet is small, it is often covered with
paper, and the wire then wound on the core it-
self. 2. If 1 should wind flat spira's by commenc-
ing at one end of the bobbin, and wind a single
flat spiral of the requisite diameter, then drop
down 1o the shaft of the bobbin, the wire remain-
{ng unbroken, and then wind another fiat spiral,
and so on till the bobbin is filled, will I have a
good secondary for an induction coil, if I insulate
properly between the colls? Orif I take a plece
of insulated wire, commence at its middle, and
wind both ways with opposite ends, and so wind
tbe flat spirals, and continue each way from center
of bobbin toward the ends till filled, will this be
equally good? Which is the best of thesetwo?
A. For medium sized colls,it is better to divide the
bobbin in two parts. Then place it in a lathe, put
one end of the wire through the dividing disk, and
wind back und forth continuously until one end of
the bobbin is full. Turo the bobbin end for end,
connect with the finished coll by the wire passing
through the dividing disk, and wind as before (or
theftsecond coll

(47) A. 8. F. asks: 1. Does it make any dif-
ference in the power or the wear of a horizontal
engine whether It runs over or under? A, No.
2. Is a speed of 125 revolutions per minute too fast
for an eogine of 14 Inches dlameter of oylinder,
and 24 Inches stroke of piston, sald engine belng
well and carefully constructed with a view to
such speed? Band wheel I8 8 feet {n diameter and
of 18 Inches face, and welghs about 3,600 1ba. A,
No. O Isitentiroly safo to runa lino shaft, of 21§
or 24 Iinohes dinmeter and 140 feot long, recelving
the power of a 70 horse power ougine at oneend,
and carrying pulloys ns largo as 42 (nches dinme-
ter und of 16 lpohes fuoo, at n speed of 800 revolu-
tions per minute, such shaft belng st class in all
respoots and earefully put up? A, Yes, 4.Would
It be safe to use 20 horse power from suoh shaft, at
the furthor end from the engine? A. Yes, If (ts
bearings ure not too far apart,

(48) J. O, sayn: There is » pump in & well
85 foot doop § the pump (s situated 66 foet helow
the surfuoe (20 foot from the bottom of the well),
The pipe abovo the oylinder 1s 85 feot long and 14
inohes In diamotor. The eylinder of the pump is
244 Inchies In dlameter, and the length of the stroke
of the plunger is 0 lnches. The pump will pump
water, but itis vory bard to work it. T he plunger
makos 40 strokes & minute and s worked by n
crank, s the pipe contalning the pump rod large
enough o take the quantty of wator as fast as it
is pumped ¥ A friond says the pipo is large enough,
but that the plunger should make a lnrger number
of strokes; and If It does this, he thinks It will
work moroeasmily. A, Your pipes, especially the
suction plpe,would enable the pump o work morm
easlly If they were o little lsrger in diamoter.,

(49) T, J. B, suys: How can Iquarter the
driviog whools of o locomotive ?
of quartering do you mean?

(50) J. B, ¥, says: In a recent issue, you
state Lo u vorrespondent that you know no way of
pnnluumummnllum-mmly In an oleotromagnot '( wo
north or two south poles. I send you berowith u
skotoh, showing sovoral waysio which this wmay bo
done, us (L may Interest those of your readors .uhn-
are oxperimonting in electro-magnetiam. Mig. 1
represonts the cores of un ordinary ele tro-mag

A, What sort

net, colled 1o the usua!l manner, but with the ter

ducing at a a two north poles. If we change the
connections of the battery, reversing the current,
both cores at ¢ a will become south poles, and in
both cases B will be a consequent point. Fig. 2
represents similar cores, but so colled io one con-
tnuous line that the current shall flow around
both cores in the same direction. When connec-
ted with the poles cf the battery as shown, both
poles will be of similar pnme, say north; and if
the connectlons are changed, both poles will be
alike but opposite to those last named, and in both
cases B’ will ben consequent point. Fig. 8 repre-
sents similar cores, but so cofled that the current
ghall flow around each core in opposite directions.
This will produce one north and one south pole,
and a neutral point at B”. Fig. 4 represents a
stralght bar magnet with each end coiled in oppo-
site directions; when connected with the poles of
the battery, both ends of the cores will show simi-
lar polarity, while the center will be a consequent
point. n order to understand how these effects
are produced, I think it is only necessary to refer
to the electric force circulating around a wire
through which a current is passing, and to state
that the direction of this force or influence is due
to the direction of the current in the wire. To
show this in the most simple form,place a galvano-
meter needle over a wire through which an electric
current is passiog, and the needle will be deflected
in one definite direction; now place the needle
under the wire,and it will be deflected in the op-
posite direction. Now coofine the needle in the
direction opposite to that in which the current
deflects it, and {ts polarity will soon be reversed by
the action of the current.

(51) A.S C, says: W F. C. deserves credit
for coming forward to support the theory which
ullows an ice boat to travel faster than the wind
which drives it, but his diagram carnes a confuta-
tion upon its face. He says that, with the sail set
to an angle of 45°, the bolt, which represents the di-
rection of the wind but not its foree, if pushed
through an interval of 1 inch, will cause the vessel
to move forward a likeamount. True; but thon
again he says: Make the angle of the sall 2236° in-
stead of 45° and thespace passed through by the
boat will be double that passed through by the
bolt or wind. This result wounld bo equally true
with the first, bad he not negleoted to stato that
four times the speed or force of the wind was no-
cessury for {ts necomplishment in the samo time.
Does he suppose that the wind, at & known Pross-
ure, after doiog its full duty in deiving the vessol
ut n cortain rate, can bo made to double that duty
by Increasing ita reslstance twofold, which he
does by leasening the nogle of the sall ono half? If
that were true, what (8 to provont his uttnining, by
dlminishiog the anglo sutolontly, n speed infinite-
ly greater than the wind ? This theory of a boat's
travellng faster than the wind should, hke its
twin sistor “ negutive slip,” be rolegated to the
shados.

K » )
(52) E. D, ( BAYH, In answer Lo & query as

to why the rallway gugo of 4 feor 834 inches was
adopted : My book of refermnoe says that the gago
wiws arigloally 6 foot, and the tlango of the wheel
was on the outside, 'hat not working satisfuo
torily, the flange was changed to the Inside, whioh
makos the mousuremont 4 foot 84 tnohes.

MINERALS, 1O, ~Specimens have been re
colved from the following correspondents,and
oxamined, with the results stated :

E. W, P ~They are sonlos of mica.~(, W. D,
Hoth contaln pyrites, By oxposure to the nir,
#omo of tho pyrites has been eonverted Into sul.
phito of fron.—W. J. 8.~ The glistoniog powder (g
sulphuraet of fron; the binck 18 hornblende. Nel-
thor s yalunble,—J. K. 8.t s 1brous steatite or
sonpstone.~G. P.—No, 1 {8 quartelto., No. 0 ls for-
ruginous quarte. We do not ind the other spoci-
mens spoken of In your letter.~ T, H. A.—The
amount of substance was (0o small for chemical
oxnmination, Try anilioe red, or madder rod, or
rod lead,

COMMUNICATIONS RECEIVED,

The Editor of the SCIESTIFIC AMERICAN &0C%
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjocts :

On the Etherlo Force. Dy W. E 8.

On the Yellows in Peaches. By P. H. F.

On & Hydro-Poeumatio Puzzie. By C. K.

On Diphtheria. By J. P.

On & Boiler Explosion. By T. E. K.

Op the SCIESTIFIC AMERICAN, DBy 5.8, B.

Op the Laws of Proportion. By L. H. H.& 8.

On Carbonic Acid ssa Preservative. By C.W.8

On Heating Cars. By G. W. P,

On Layivg Out a Square. By J, M. D.

On Gravity and Matter. By W. L L.

\180 Inquiries and answers from the following :
P.G.G.N.—A. M, J.—8. D. §.—~F. E. B.—-W.C.—~
J.A~W.E,D.—N.E.—-C.T. W.—-J. B, E—-R, P, —
G.B.R~J. G.B.—W.C.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fail to appear
ghould 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, J

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete,, will not be
published here. All such questions, when initials
snly are given, are thrown Into the waste basket,
a8 it would fill half of our paper to print them all;
but we generally take pleasure in answering brietly

) by mall, if the writer's address is given.

Hundreds of inquiries analogous to the following
aresent: “ Who sells Portland cement? Whose I8
the best shingle-splitting machine 7 Who sells col-
lections of minerals? Who eells machinery for
making school siates? Who makes papier maché?
Why do not the makers of thesand blast apparatus
advertise in the SCIENTIFIC AMERICAN? Whose
I8 the best tle-making machine? Who sells the
best photographie lenses?” _ All such personal in-
quirlesare printed, as will be observed, in toe col-
amnp of “ Business and Personal,” which s spe-
cially set apart for that purpose, subject to the
charge mentioned at the bead of that column.
Almost any deqired information can Ip this way
be expeditiously obtained.

[OFFI1CIAL.)

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted 1n the Week Ending

December 7, 1875.

AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents.)

Adding machine, D. L. B. Butt...
Alarm, burglar, A. A. Budd ...
Alarm. dburgisr, H. A. Sherman

Animals in giving birth, alding, W. Dulin........ 190,8%%
Auger.earth, M. and T. B, Way....

Bag, knitted, J. D, Culp (r) ...
Baggage seal. J. S, Crary.....
Barrel, L. E, Sunderland....
Barrel-polishing machine, H, S. Smith....... .. .
Barrel-shaping machine, H, §.Smith.......ccouune 170,909
Basket, Melnikhelm and Chase -

Bath tudb seat, J. W, Nye......
Bath waste valve, W. 8. CarT....ccvivensinnrnnsas
Battery, gaivanic, R. M. Lockwood........ ceners 190,564
Bearings, lining for machine, Lathrop and Weber 179,747
Bed bottom. spring, E. Barton..........cevacenene 70,505

Bed lounge. D, J. Powers... . 190,687
Bedstead, invalld,J Croaby (r) 6,750
Bedatead, »ofa, G, J. Henkels...ovveee  cvvvenvnnn 100,558
Bedstead, sofs, G. N, Seldler, e 1T
Beeo hive, E Armstropg..... eees 190,688
Bird cage, G. Gunther.... «ve 190 887
Bird cage, C. F. Holden............. v ees 10601
Bird cage, hanging, G. W, Fuller....,.. weee 100,800
Hoat-detaching sppuratus, J. Patterson, 170,592

BDoller Injeotor, steam, W, T, Messioger... ...... 170,55
Boot.poliahing machine, Place and Cunningham. 130,768
Boot rubber, J. Plenovl., . 190,760
Boxes, machine for making, B, Jaos. .......... . 170,859
Boxes, making cushions for, i, 8. Dennfson (r). 4,7%0
Irace, back and shoulder, I, K, Allen,........... 170,685
Brace, hip and thigh, H. R, Allen

170,656
Brick dryer, E, F. Androws..... Nk s 170,98
Brick machine, Mitcholl and Kennedy.. . .oovuus. 170,59
Briek machine, A, Morand. .o.oivenins oos oy 170,761
BROKIO) A DYRB< =t o5 onuins snnsrasesbaditsboocars . 170,531

Bung funnel,J, Buek (r).....

T8
Dustlo, A, Cartor ARNEINENE RN « 10,710
Butter carcier, b, F, Roberts.... . 170,10

Can, pafot, M. BraY  (iovsnnsnanvessonns
Can-seaming machine, W._J,
Can spout, oll, D, G, Dustin,

Cane gun, ( Melaye SRS EALS KRR TAE son il

Car axle box washer, C, I, Brown Ndersh 10,51
Car axle washor, W, H. Fitz Gerald....... vons 130, 508
Carcoupling. J. T, A. Lowlis, - SRATAGNS 10,78
Car for one rall maliroads, B, Stone o e 190,000
Car vealllation, G. H. Storey ., « 1, TR
Car wheels, casting, W, Wilmington,. 150,98
Carding engine feed, J. G. Freeman . 170,842
Carding machioe feed, J,. J, Dewey » anes 100 508
Carriage axles, collarson, J. Krlteh, .0 ovvinnnnn, LT
Carrisgo hows, setting, J. N, MeClymonda, .. 190,558
Carrisge wheel 8, W, Ludlow., . .ioivvninnnnens 170, 566
Cartridge priwer, W, 8. Smoot Re5 - suTRe s 170, 7%0
Cartridge sholls, heading, Sallsbury and Wells, .. 170,78
Chandeller, J. MattheWn, .\ iiiiinrnesiene, 190,578
Churn, reclprocating, W, MeKinloy....... - 10,
Clgar, M. Rosenthal = I'IO:‘AJI
Oigarotto mouth plece, D, Marquls......... « 170,752
:'luy pulveriziog machine, J, N, Kerpor, « 190,748

Jleantng compound, MeUugla ef al, ... ad :
CIoTIh, 3. O, MUIEE v ez ot LR
Clothes dryor, i1, J, Drown & \?IJ.N.N
Clothos tue prop, O, €, Behwaner, . l?\)'“l'(ﬂ
Coal chiute, portanie, k. B Hoopes i no'u
Coal oll motor, F, Blrger.... ......... m'm
Cookling utensll, A Viehmeyer...... y

> sesansasnany 190,000
Coolers, elo,, stand for water, W, L MebDowell,, 17098
Corn drill, J. R, 8, B, and G, W, Rude IN‘“

Corn sheller feed belt ete, W. R Quartp® 1,9
v




R

S T

28

———— e s ——
. 0. Glehrist.......... svass os 130,78 | Rein holder, G. W, Miller, Seanveies 0, S48, <1, Temple, Hamilton, Ont, Combined tube kettls
o.m,“w‘"'wmm L. B, St ..., . 130,382 | Rice mortar, N, O, Tilton....... and cooking apparatus. Deo. 1, 189

Cotton openers, beaters for, R. Kitson
Countershatt, W, Freeho .o oo oo

Cultivator, . B. Moore.. enannee 190,882

Culttystor, rotary spade. D. W. Brodoax 8r ... . 190,681
Curry combs, C. A. Hotchkiss. .. ITATR ﬂl.‘ﬁ. ™, &
Curry comb, C. W, Saladee (fh....oooeee Sebheste e &8
Ourtain fastener, T. E. King..... .10,

T AT

Curtaln roller brac H.L. Juad .
< . 10,819

< dote, J. B. G 2l

MJ. O. Moore.. . 10
Demijohn, D. H. Shounds s 190,008
Dental plates, disks 1o, Q. A, Seou v 10,76
Devaporizing apparatus, L. K. lfulltr e .ee 108
Dish washer, M, E. Whiteside... ... l’.t‘.n}
Door spring, W. H. Myers... o 190,855

Drop light, R, M, Shonlse...... s 1T
Drylng apparatus, A, Wikder...... . lw.l:‘l
Egge, substitute for, J. A, Grifin,, o 100,60
Klevator, hydmaalic, T, Stedins. .. ....oooeee . 1,581
Embankments, forming. Esds and Andrews, < 10,82
Eagine, fire, G. E. Barker ......ccovvniniee . 10,00
Equalizer, draft, L. F. Smith. IZ\I.Q)
Egqualizer, spring, W. Smith. . X
Fan, automatic, B. Lingane oes 190,863
Faueet, W, L. Brownell... o :;::
Feace, W. A. Couch... e
. 150,8%0

" o 10,891

Files, stripping, J. Garland........ S A
Fire arm, dreech-loading, C. Green. . 190,669
Fire, extingulshing, J. H. Connelly « 1080
Firepisce beater, J. M. Atkinson... e 190,501
Fiue lnlag, C. A Freemad.....ccovvenes . 1osh
Frult and egg packizg dox. J. AL Miller.. v 10,655
Frait baaket, N. L. Tock.. e 190,920
Frait, m;:-uerm : vee 10,500
Fuel, molding artigclal, H.Cottrell.......cou e TS
Farosce, puddiing, S. Caddick (... - ves 68
Furnsce siag, disintegratiag, C. Diedbold. v 11T
Gage. steam pressure,J. Banden....c.ooiee s 170,76
Game spparaius, M. C. Barr.... essns 300 008
Gas apparatus, P. L, Allalre... e 190,799
Gas, tag, C. L, Vasg vee 170,588
Gas-mixing machine, L. Lansxweert, e 190,637
Gate, sutomatic, B. S. Rinker. . 170,59

Glass moid, H. Franx.............. . 10
. 1.0

Graln conveyer shatt, H. I Chamscefal... .M
Grataing plates, frame for, . A, Acams.. . 0658
Grate, M.G. Fagan....... . 108
Grate dar, W. C. Chilids. . 130,87
Gun, cane, C. Melage....cooonn F— X )
Gun carriage, M. M. Fraazinl 170,80
Hammer, drop, C. Lusted. . .oivinaranncassns 130,863
Haroess saddies, J. Maclure . ..1%0,976, 190,871
Harness saddle, J, W.Schwager N,
Hasoess saddle, A Teas......oooniens vee 190,916

Harvester sway bar gaide, W. B, Baker.......... 170,84
Hats, covering reeds for, G. A. Shepherd (r)... 6,2
. 19,7

Hester, firepl J.N.A cosevaney . 19,81
Heater, locomotive feed water, W, Halsted, « 190,59
Hide -scouring macbine, C. Boge....... « I
Hides, treating, W. H, Rolmen.... v 10055
Hioge, D, W, LoDg...oovesn s 190,550

Hinge stiachaent, strap, H, Mlnn
Hinge, shutter, ¥. Beckert, Jr........

Minge, strap.J. G. Reynolds, 170,768
Horseshoe, N, J. Diatherwick . 170,800
Morseshoe, A. W, Smith . ... ..... . 190,911
Horseahioe ualle, fnishing, H, A, Wi . 150,78
Hose snd tubing, T, H, Donbam, ...ooiviiiena,. 19,828

Hose, ote,, preserving cotton, T, I, Danham. ., 170,829

Hose, hyarsullc, 8. W. Bakor.....ccovviiiininans, 170,508
Hore noxgle, I, W. MeGaffey......... 17,753
Jack, by ife, B, M. Dudgeon (r).... . B
Jelly cap. B. ¥, Cali....ooviviaiinrnins s « 190,815

Journal box, lubricating, H. E. Smith

Kaybook, J. H. Goted....cciiers srrviies . 19,668
Key bole guard, ¥. W, Bechmans, .. « 1,
Kitchen utensll, J, C. Noble...... . 170,88

Kitehen ventilator,J . V. Montgomery..
Ladder, fire encape, J. A, Groshon,
Lamp, street, M. Wellington (r).....
Lathe for spoois, W. B, Landfear... 272k m L
Lathes, planers, drilliog machioes, J, Mnhru.. 170,653
Lighter, su omatic gas, Stockwell etal .......... 19,018
Lithographic damper, H. Volirin,.
Lock, indlestor, L. R, Norman
Lock, time, 8§, W, Hollea (£)....uovvunes -
Lotomotive feed water heater, W, n.huc

Loom temople, J. C. Thiekine, .
Louvre, ventisting, G. Hayes, .
Luneh pall, H. W, Bchussler. ..
Mariner's loz. G. E. Elliote,,
Meat entter, G, W, Rawson ., ......
Mechaniesl movement, C. B, I‘uh!n.wn
Medica) composition, 1. T, Thrash..
Motor, coal oll, ¥, Burger,........,

sese 170,008
e 10
veee 170,918
wise 190,018

Mowiog machine, W, C, Douthett, . 170,965
Opstmesl machine, B, Krue........ P A
11, ot for prescing, T. 1. lnrvm .............. 170,08

Ol tanks, man hole cover for, W, 11, Anderson,,
Ore concentrator, J. LoagmaM .,
Ore separstor, P, Osterspey...
Panuler or bustle, B, Mering |
Faper box, E. W, Deanlson .,
Paper drying machine, C, 8, ('\ui ........
Puper perforating machine, I, MeAleer. ...
Parement, sone, J. McBean

Photographic eye rest, 5, M., Willlams
Plo plate stand, A, Moody....... ..., ‘
Pltman convection, G, H. Barnest, .
Plaltiog mackine, M. M, Macdonald.. .. ...,
Planing mackine cutter hesd, 1. i, Baker,

Flanter and dlstributer, seed. M. ¥. Curlee,, 19,
Platiter, cheek row, W, K. JOhBoo®. ........00unss 10,60
Plaster, corn, Umeiner & Sehfttier, 19,7
Flanter, band seed, T. J. Tubibell. . 19,085
RERNOR o WU, o5 ) o ov o 45 s casiionvehabiintos b iapecs i,

Plow, gaog, T. M. Nhaw.. Siiaps 190,78
Plowing avd secding, D, lr‘v.'

190,
Pristiag press, perforated, lnnvun .
Propelier, serew, 5. A l‘.u'n«vn_ 150, ve
Pump, W. MeBarnard - . 130 0
Pamp bwlo! roupling, N n lnvu 19,54

Pamp yalve, Habbard & Mart,, e 10,7
Pump, expansion bucket, D, W, Witaner ; 1,9
Radintors, slr vent for steam, G. W

Make . 190,50
Ball bolder, C, W, Mattheows 1,00
Hatebet wheel, J. F. Thomes ...... 1o.01
Refrigerator  E B Jewett %0
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Running gear. L. D. Hard, LR
Sad fron, A. L. Parcelle....ooooaii %
Salt and sugar, making, Weaver & rm"u

Sand sl gravel heater, J. . MeC, Perkine.......
Sash fastenor, B, Flseher.......ooviiiii .
Sash bolder, . Lugeabell. ..o
Saw, crosmscut, J, E. Emerson

Sawing machlve, 8. W, C. Adamas. .

Sawing machine, band, W, W, Carey..
Screw-cutting dle, V. J, Reece, ...

Seat, school, W. A, Rradford, ...
Sepanator,grain, D, A, Caswell,.
Separstor, ore, P, Osterspey.....
Sewer basin, Brady & Ward .. ...
Sewing buttons to cloth, ete,, J, C, Taft,
Sewiog machine, J. Kelthe .. .cooiiiainanne
Shaving cup, Schauble & Dohm
Shears for metal, T, Berridge, ...
Sled, chifid®s, B, N, Tueker.....
Sled propelier, D. W, DeVaorest,
Smoke dinm and water hesater, N, A, Moore,
Sofs, N. M. Mackense. ..ocouves o vanee essasans
Soldering fron, Andervon & Goldy
Speaking tube, R. 0, Hooper, ......
Spectacles, F. Yelser, ., ..... .
Speculum, Hanling & Higheo,
Spinningring holder, G, Draper,,
Spoke socket, H, A, Holt,,
Stereoscope, W. H, Lewis,.......
Stills, condenser for, ote., u Il-nl- .
Stove,S. H. LA R00...vieciriiriaranes

. 1Mo
« 10816
« 170,80
o 150,00
- 190,
A
o 1
« 190,608
190,919
150,718
o 1088
o 1.
« 10,50
« 1.m
o 190,97
« 170,561
« 170,50
- 10
w100
< 19058
. AW

Stove, cooking.J, ¥, Adama, « 10,08
Stove, cooking, E. Bussey (r)... - oW
Stove, cooking, F. H. lamiiton « 190,80

Stove register, White & Lewin, - 1
Stove ash sifter, A, C, Corse .. 10,0
Swing, W. P. Rogers.......... . o 190,00
190,
o 10,85
10
10,80
w
« 190,685y
. 190,68
w10,
o 1 68
« 19,478
o 100
. 190,082
« 1 N2
e 190,806
. 10,719
w 190,757
. 190.%
« 170,59

Table, troning, W, P, Hall,....
Tables, corner for, R, Ewald..
Tack, E. P.HInokS, ...ccovviie
Tag fastener,J, M. Goodridge, (r).
Thill coupling, T. McCatfery...
Ticket, B. Morse, ... RS
Tire, H. Thompson..
Tire gpeetter, M, Schou.,..
Toogue suopart, J. D). Meals.,
Tool bolder J, A, B. Williama
Toy pistol, T. J. Carroll........
Toy trundie and bell, W, F. Starr .
Tubing, fnlshing metallile, H. R, Bcn'ell
Twinecutter, ete.,J. Eltel,..... o pesecses
Valve, safety and rellef, J. W, Melling
Vane, weather, W, H, Pickering....
Ventilator, J. L. Faxon......

Ventilator, kitchen,J V. Montgomery.. . 10,8%
Vise,bench, G. M. EVADS. ....cvnvnnnanans B L A |
Vulcanizing apparatus, J. D, Helges < 1M

Wagon, dumplog, H. Balley (f)....o.oouees
Wall paper, trimming, C, Boust,
Washing and wringing machine, Cﬂlq ll al,
Washing machine, J, F. LawsoD....covvveens
Water meter, F. Pollippl.........
Weather vane, W, H, Pickering.
mml Plerpont........
fag, H R. Jacks
Windmill, )(. D. Cammine............
Windmill, D. Lampson.......
Window sash, W, W, Evane. ..
Window shutter,8, Vietor ...
Wire, threadiug and Inserting, 8. !: snuu. Jr.... 17,689
Wood-bending machine, E. Q.§Smith
Wood, etc., pressfor drylng, S. Swartz..
Wrench, B. ¥, Joslyn.....
Zinc from its ores, distilling, G.

DESIGNS PATENTED.
£520.—MoxxY Box.—J, G, Baker, Phifladelphia, Pa,
8,821 —Cassixerx.—C, Clarke, Rockville, Conn,

a2 -8 o.M, Landenberger, Jr., Pblla. Pa.
852 . —Trixxixo,—C, Lindentha), New York ofty.

ESM . —~Grasawane . —F, 8, Bhirley, New Bedford, Mass,
8,525,850, ~ EXunorpEny .~ W. Stelnbaus New York ofty,
857 . —GLass Disnxs, —J. 8, Atterbury, Pittsburgh, Pa
529, 8,520, ~EMnnorpeny ,—E. Crisand, New Havon,Ct,
5,800, ~IngaTaANDA —K, Fixxer, Philadelphia, Pa,

8581 ~INKsTANDS U, B, Hatch, Esst Cambridge Mans,
§,82.~Tox Cuantor.—~E. R. Ives, Bridgeport, Conn,
8,55, —INksTANDN~H, 8, Kerr, Phlladolphia, Pa.

S50, ~Fuaxe Conxen,—C, P, Pololer, Bostou, Mans,
5,555, —8urnt Frox e, V., H, Rothechild, Now York clty.

SCHEDULE OF PATENT FEES,

On each Caveat..

On each Trade mnt .
On fling each l”"cnlnn lor "
On (ssulng esch original Patent, .. ...
Ou appeal to Examiners-in-Chief....
On appeal to U ! rof Pa
On applieation for Relssue.,
On Aling a Disclaimer, ., «
On an application for Deslgn (3% years)
On application for Design (1 years)...
Oo application or Desfgn (18 years),....

cevnse ......”0

B8 N, F

Van Denschoton, Hillalale, N, Y., U. 8,
Boot »ole and heel protector, el Deo, 4, 1738
5,89 . ~J. C, Bchoomaker, Geddes, N, X,, U, 8 Light-
ning rod standard Dee, 4, 149
B0 - H. Balley, New York ofty, U. 8 Tabalar fues
for steam bollers, Dec, 4, 1878
8,061 L, A, Scadalng, Toronto, Ont. Printer’s galley
Dee, 4, 1833
5,003 ~J. I\, Relyes, Hickeville, Ohlo, U, 8. Neek Jyoke

lenther, Dee, 4, 1IN

A dvertigements,

Book Page « « « =« =« « 81.00 n line.
Inslde Puge « « « « « « 75 cents n Hne,
Engravings may head advertisements at the same rate
per line, by measirement, as the letler prem, Adver-
teements must be recefved al publication ofice o
carly as Friday morning o appear in next taue.

ARare Chance

FOR

Advertisers!

¢7 THE FIRST EDITION OF g3

Wrinkles and Recipes

belog nearly exhausted, a second edition will shortly
be Issued. A lmited number of advertisements will be
recelved for (nsertion lo all coples printed during the
Centennial year, The rapid sale of the Arst edition,and
the Immense drmand which now exists for the book,
enable the Publisher to assure sdvertisers of a wide
clreulation, as well as o permanent and lastiog valoe to
el aunouncements,

$F" Terma $20 per page: $20 per Lalf page.
diate attontion Is nocessary Lo secure space.

Address H. N. MUNN, Publisher.
P. 0. llox m. 37 P.rt llo'. New York.

"RAPID

ADDITION !

Imme-

Alﬂ'ol'lldlng Flgures
from Left to Rigut:
or from Middle either
way : or Six Columns at
one time! Done as Quick
nas Thooght! Bent o any
Address on receipt of Price, 00 Cents,
Agente Wanted WILLIAM FURNISS,

l‘oﬂlmlhxllﬂ Il.‘.l'.

"FOR CHARLIES PRESENT.
Get the TOM THUMB mzoumt. m -’ n m
little boxes { working X »ph sp-
paratus, battery, key, wires, and chemicals, complete,
roady for operation. Price $3.30, with full directions.
Can be seen (n practical operation st the **Sclentific
American’’ office, 57 Park Row; a: Packard's Business
College, W6 Broadway : and many other places. Besides
telegraphing, many beautifal experiments can be made,
such ss the magnetic curves, clectric light, Hfuing
welghta, making compasses, magnetizing knives, elec-
tro-plating, &c. F. C. REACH & CO., makers, 26
Canal St., near Center 8t,, New York.

Inn BASTET xmxn:lc ENGINE ‘:3?
o BATTERY, for gaing Sor e Mo
?vlu Parlor and Church ¥, OF vwnmﬁ

DJR&LB-—EC Flox muo:‘e:“:

and o % For %hn snd st
coan!

dras. with stamp. THE BAN MAGNETIC EN-
u 'E €00, 1118 Choxtnnt Sireet, Pbiladeiphia, Pa.

H.C.GO
PRE

ST

O0DRICH

FINE MACHINE
(L rageeege

ANrED—Rooond hand :-.::unu.:"l\)ol-

lotting Machine ~Sha) ine, » Don-
Dib-hoaded Bhariing. Lat "d i dencripiion and
bottom prices to Bymacuse, N. Y.

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN OANADA,

December 1 to December 4, 18785,

54U —~J. M, Cooley, Hamilton, Ont, Side plaller,
Dec. 1, 1875,

5,445, =T, Webh, Elyria, Ohto, ", &, Feod cutter,
Dec, 1, INTS,

5,40, -C, C, Roberteon, Hamilton, Ont, Combined cor

set, shoulder brace, oto,  Dec, 1, 1893,
SMT.~L. N. Voutatne, Ottawa, Ont.
rheamatism. Dee, 1, 1975,
1,48 A, Chambers, Marylebone ltosd, London, Eng.

Liniment tor

neamatio signal. Deo. 1, 180,
5,40 W, L, Scott, Montreal, P, Q. Stamping with
rubber type, ote, LDee, ), 199,

5,80, ~1. W, Cuip o ai,, Clifford, Ont. Carriage. Dec.
1,188

30 ~W. P. Pant « al,, Loodon, Ont, Gsag plow.
Deec, 1, \¥8

SAN. ~J. M. Hollsnd, Aurors, Mise,, U. 8. Land roller
and seeding machine. Dec, 1. 1988,

548 ~F. L. Dlakely, Citnton, lows, U. 8, Lap robe
Dec, 4, 1008

355 ~J, L. Morrell, New York elty, U. A, Water supply
and ventlistion of bulldings, ote, Dee, 4, 45

54 8. I, Ghout, Humtiton, Ont, Drrom bester, Dec,
4, N5,

AU A D, Cakie et ol Montreal,P. Q. Apparstas for
rendering doors and gates sclf clostng. Dee ¢, 10

A GIFT WORTHY OPA BOTBSUKILD

One Cent.

gzy of Brown's mmm M
lon

T with & copy of W l.o m
10 WosLn, which h«v-w‘ rb'm‘.
1 uu s thelr oua

sefit 1O any one free who
one cent postal eand. A

DR, O, P. BROWS, 21 Grand 8¢, Jersey Clty, N.J,

]‘ RSPONSINLE ulmm-wu
; aentative who bhas the

A repro-
B e e et
d-.m %H

LD Box 2, Jersey N,

- e
e -

R ————

CENTENNTAL DRILL CHUCK--
Warranted perfect and durable, Holds

61to3121n  Sent by mall on receipt of
srice, $1.35.  Send for new redoced

List of Chucks,
A. F. CUBHIMAN,
Hartford, Conn,

ELERS,

TO ELEC TR()-PI;A'I'BB& JE
AND WATCHMAKER
BATTERIES, CHEMICALS, AND )(AT'.KIAL!
sets ot single, with Books of Instructon for Nieker,
Goid, and Siver l’lullnf THOMAS HALL, !..dn
lurll-g Klectrician, 16 Hromfield Sireet, Bmwl. Mame.
Ilostras Catalo: ue sent free

Pl LES A Sere Oure. Trial box saly 20

o b W, Potoam. S E B'way, N.¥

ITHERBY, RUGG & RICHARDBON. Man-

ufacturers of Woodworth Planiag, Tonguel

and Orooviog Machines, Dantel’s Pla m- 'm "‘

Patent Improved Tenon Muhln«.

ing, and He-Baw Machines, and W n

chinery generally, ﬂﬂnlluhvrj’ Street “M .Il-
(8hop formerly occupied by R. BALL & CU.)

L. B, WITHERNY, ©. 1, X000, . M, RICHARDOON,

DIECAIT.COMANIE,

o THRANSFER FICTUKES with ook of

34 ppe, 1ving Pl Testructions in ths mew

4 besstifel art, sent gt pabd for 38 et

1, Thwy are Hests, Landocy A-l-h

’ v, Astums l’.--- Coanre

They oan bn euslly transferred to any article oo as b fosilale

et beantiinl painting. Alss, & \_.uml GEM c"nouo.

for s A L ‘x-ll- ekt
J, L PATIEX & QO ntawmu-un-l,lu York,

EW & SECOND HAND WOOD wouma
Machinery, Floorers, Planers snd N.lt
""!

and Donble Surfacers, )luuldln: Muhmu
sncunn and Hiast Fans for Shavin
MORE, %t and Chestout 8¢, , )'hndolﬂh Pa

WHIPPLE'’S
Patent Door Knob.

Awnrded & Bronse Medal Amerfean Institut

for 1%, ,I'sz ?«u:-w.m&u-«u.
fastent lmun NOBS » great Improvement over any.
m'ln yet invented for the purpose, a8 It obviates the

P
NEWSPAPER FILE.

—) S—

The Koch Patent File, for CWApADers.
, and
YT xﬁmmm

.nuc
--scn'vrmc"ﬁhl caw "ln ux Km-n'-
wishes to preserve the

every one who
Address MUNN & co..
Y SCIENTIFIC AMERICAN.

GELEBRATED FOOT LATHES.
S Band g2 hw‘m
Giear Cutlers,

n_lsm's BTSN

= AETAS ve

X,

S AT £ TV T L}
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’ [ MOMILALENGINL:
A.YRf‘ht MASS

HE COPARTNERSHIT or J. P, VERREE &
o, b«iJnhunl 1o expire by lmitation, that firm,
now engaged In the manufacturs of «I*n wols, ham-
mers, &0., ot Verreo's Milis, Philsdelph \ desiring to
a(-wuunnv Business, offer far Sale the ‘,uod ~will, stoek,
snd fxtares of uld concers af a reasonable lm The

f & much re
:u.ul“v"::. J‘t'l,.u\': 2 £E& Lo.. Verree's
uuu. Oy P' '17:5““ W, G. JUSTICE.

fakize's P, etig & Squariag Achon

yor

R. E. STATE & CO.. Springficld, Ohio.
UNCHING e 12 gn.

C.KI‘AIH\ ER P

DROP i’&nxssts- MIDDLETOWN, to:‘
Boult.’s Patent

verse Motlon
Pﬂnellnl. Variet
Moulding an
Dovetalll
Machin
cutsa Fanels o’
suy Go-ttn or
wtyle of -onld n
solid

with nm
and . Is
Clame

us:
. Moulde
Dou
Dovetalling wi
thiek or thia
wuls, Staple

EF~ Send for Pamphlet and
sunleol work.

lmmMSom Steel Cutters for
all xinds Vu"k.? Moglders
made to uder.

8. CmpomvERy co.

l’A'l‘ENT SCROLL SAWS.

20 Ma-

el:l':crn.lmi:luﬂl TPERL 1‘0 ALL A_\D u:ggrmci
LS\IAN, & CO..

Lor. wd & Cenl.r-l Ave., Cinclznatl, O.

With Disston' s
Sunwn.

Sold by llurdnrq
Tmade LANGDON 4
MITRE BOX CO.,
Millers Fulls, Mass,

$¥ Send for Clr-
cu\ar

T Muchinery of Improved Styles for ma
SHINGLES, BBADIHG AND S'I‘.A S,
Sole makers of the well s PATENT
SHINOLE AND uunno Snrvt )umxx Por circu-
lars, address TREVOR & CO., Lockport, N.Y.

= I IIIIITT‘J WROUCHT

IRON

Beams & GIRDERS

HE UNION TRON MILLS, Pittsburgh, Pa.—

The attention of Engineers and Archllecu 15 called

to onr improved Wrought-Iron Beams and Girders (pat-
anted), in which the comrpound welds betwoen the stem
and fanges, which bave proved so objectionable (n the old
mode of manufscturing,are entirely avoided. Weare pro
pared to furnish all slzes at terms as favorable as can be
obtalned elsewhere For descriptive mha Taph, address
Carnegle Brothers & Co. Lulon ron Mills, lluburuh Pa.

SCLENCE RECORD

Forxr 1376

Scm.\cn RECORD 18
a splendid book of 600
pages, published an.
nually, about the Lith
of January. Illustra-
ted with many engra-
vings. Price $2.50,

Tux Volume for 15§74
will be published about
January 15th, Its con-
tents will embrace the
moat [nteresting Facta
and Discoveries lu the
various Arts and Seci-
ences that have trans-
pired during the prece-
ding year, exbhibiting In
one view the General
Frogress of the Worid

the following Departments:
CHEMISTEY AND ME TALLURGY,

MECHANIOS AND EN
EL }.WTH(LIT\

BOT
“’:&‘;l ,(I‘l 'u{
) HOUSEHOLD ECONOMY,
MATERIA MEDICA, THERAPEUTICS, HYGIENE,
;?:;1(')‘l:llb‘lll‘hr;“)!l(ln\\“ ZAOL (n.\f
’ RESTRI1
GEOGRAPH ¥ AL L R0,
GEOLOGY A \u MINEBALOGY,
ASTRONOM
BIIN:ILAI'H\ AND NECROLOGY,
Every person who deslres 1o be well informed concern-
ng the Progress of the Arts and Sclences should have a
copy of BoiEycE REcORD for 1976, It will be s most In
teresting sod Valoable Book, and rhould have s place In
every Household and Library.
“r e Octavo, lhndmme)y Bound )hz:y Engray
fogs nee §3.590, Beat, post-pald, on receipt of price

All the preceding volumes of Sciexce Reconp
may bo had separately at $2.5) each, or $10 for the
five yolumas, 1872, 1573, 1574, 1875, and 1578, *

MUNN & CO,, PusLisnEns,
87 Park Row,

Scientific gmcritau.

& COMPA
PATENT BI&F COILING REVOLVING STEEL SHUTTERS

ROLAR
Win ﬂf'" n' other opantngs, maKiog tham YIRE AND BU
sw“!? fly Aitad to Btore Fronts, Rear y Sh &“

£ f wood, sultable for
| also ‘V( ™ In yarious Kinds o ; :

md:: Z:‘.".'.'"x'i :::'::k’gf hool 'mllluno Clsr vr'Lu,ln'"n.;':;.:hr;l.n:r.y‘
By ot aot out of order, They are handsome 1o appesrance, and w \ -r! , Shoapest
A "‘.m“ ™ un:ué W ihe new Tridune ‘iullmu lnl ¢ and Hudson Cans) Bullding. 'IL 1Y
:&:‘lnth.::u'l"{ I‘Lmr'rmlmlna fiave bean for yrm 1n ¢ lll n every principal oity throughout Europe,

[

d

Ll toots of uu world

- ey WILSON, Manager, 218 West Mih 8t New York,

Mlll'rn wuvun AN (l)ntlll"l.umluu Parts. Vteans, Beritn, Mé\bourne, &¢., &6,
» —— - S —_—

0. W.&C. A. LANE, Exeter, N, H,, write,
December 13:

“ Weo started the hoavy 20.inch Corn Mill last Friday
you sent to Baldwin & Tabor, Manchester, N. H, Weo
ran It most all day, and ground & bushels corn per
hour, The mill you sent us at Huverhill, Mass., for A,
8. Hook, Iy doing wonderfully, It ls grinding, on an
nvernge, 2,600 1bs. good moeal per hour, and has ground
2500 (b, 1o an hour, 1t Is driven by an ongine with &
Winch oylinder, and takes the place of o 8-inch mill of
another kind that, when doing its best und londing the
engine with all it could ourry, only groupd 1LW001bs, per
hour, If thero s u mill bullt that can best that, we
would be pleased to seo It brought out.”

ground in
10 hours

Catalague
Just vasund.,

ds l hone, Sampies worth ¥l M
$5 t¢0 wo ::Q h'vl.llu;d Co.  Portiand, Maloe. Gno- w. & oo-.
Fleture sat 1o | Al STEAM BAND SAW
The TOLL-GATE! Brutiiiis 9wl |  AND VENEEM-CUTTING MILL,

sll stytes, | 1% 10 30 LEWIS ST., foot b & &b Sts., E. R., N.Y
Brainard Mil“n% Machines and -lie-‘

Always on hand, FULL STOCK of SEASONED
A new Universal Miln; achine for $20. Also Hrown's

Put SCREW MACHINES, snd our pew firainard STENL Hard-WOOd Lunlber

BAR VISE, B, M. M, €., 131 Mk 5t,, Boston, Mass
“OP._ and Morphine hahit abmiutely snd AND CHOICE FIGURED VENEERS,

speallly curnd, Palnless i o publicity. The LARGEST STOCK ! The GREATEST
Svvwl séamp fov pastientars. Dr. Onrl VARIETY ! The Lowest Prices!
tos. 187 Washiagiv b, Chicago. IiL §¥; Encioe Stamp for Catalogue and Price-List,
‘\ LIAM u iy | Y KING-ALBUMEN MANUFAC- rders by mall promptiy and falthfully executed,
mum. ™ & W 5t, Aondrew Bureet, Liverpool Eok . T T T T ‘; =

lvun hl;-n Fatnn witkeut In uv,, o will
& Matc e X o e g
. ;-m;.u w- AL, Swiru & Co., Ag'w, Pals
Nould!n He-sawing and Tenoning Machines, Scrol tne Ji. N B Fern HEAYY GROWTH cse

51’ u eral Wood. Working Machine his preparation. Mewtlon (his pager,
JOIN

HENCK'S SONS § Matteawan
118 Liberty 5t, N THE IMPROYED

Y
Sfml lor G nulunr N.X. tlly.

 PARNS Demascns Spring Stel Sel-Adjusing NIAGARA ,§”'€,ENA,J§E’£,?}§§
\“N'. § 10 12 14 16 n. : Saw, i)l( # John S¢ ew York.,
Price, $1.25 1.01.552.00 2.25

bhard & Aller,

|
With cach frame s included 12 Profit & Plu.snre . BoLE MANTPACTURERS,

'""Tl'm"fu and u;l.:ma{ f{«-n orf A WORKSHOP ExGiNes AND BorLens,
MO patiermnms, meoxket sy COMPLETE g
YoR - S1es Pulleys, Shafting and Hangers

blades, | shoet impression paper, 1 brad awl,with a W,_
fall instruotions, By mail, propaid, on receipt

of price named, 100 serollwork designs free, en 4.35,6.8h.p,
receipt of stamp., GEO. PARR, Buffalo, N, Y. The Myel's 5.7::::-': nu-c:xh;" p:l'cent?rr?l::

PATENT oW 00D m,&g LR@“AQHIN\ERY
an Ma 4 . 108 e Street, New York,
..Mouwx Mechine: un;‘wd Wood! 'tgnh"n"‘. Segl $12 " dny At home. Agents wanted. Outfit and

i Saw A ,,',}ﬁ,“,‘\",-"}_’{,"",’;’,",';’{,'ﬁ"‘ m\t;hl:_:ery. terma free, TRUE & CO.. Augusts, Maine,
. i 1% BLAKE'S PATENT

acnd for Clroulars, ote, 67 Sudbury St., Boston,
INVESTED tn Wall Street Stone and Ore Breaker
$10 to $Q)0 often "tf‘%’o;: fortune. A Crushes al! hard and brittle substances 10

cxplaining size.
even (h:l‘x and cﬁ, of the Wll Street Review. .:!xm‘:llw:lm and :u‘}“c'?;u‘-‘i’z#“"c‘l’

Jonx HIOKLING & Co., Bankers
. and Brokers, 72 Broadway,N.¥. AT L.ASE.LQI‘.'[E:!'E“ Coon.

‘ TE can sell these First-Class 744
Ortave Rosewood Pianos for
Two Hundred and Ninety
Dollars, bocause wo employ no
agents and sllow no discounts to
dealers—they swindle you out of
more than twice the real cost of all
Planos, Wearearesponsible incor-
purated Company. and refer by per-
mimion to the Chemical Natiooal
Bank of New York City, which any
vank in the United States wili sat-
Isfy you Ia by far the strongest Bank
In America. We maxe this statement
Lo prove that our 5 years' warrant
guaranteos our Planos to be fully
equal to any Plano in the known
world at any price, If you will send
for our Catalogue, contdining over

STURTEVANT

1,000 names and realdences of pro- Horer, lh- m un-urpuhlk

minent citizens overywhere, who # New York parlors.

have bought our planos during the New York, .

past soven years, you will be sure to Sopt, 15, 1874. In ounr opinion
there Is no Plano more

find some of therm at your very door
In yourown or some adjolning town,
whore you can seo and try our I'1.
?noa . l\\’elnl,v:nd them e\lrr;when‘
or trial, oaNo state whero you 1o & (. 4. LELAND,
aw this notice. PROFUIRTONS STURTEYANT HoTEL.
Address, United States Plano Co., 810 llroud\\ ’. Noew York,

| OTTS siacuinery. 577

K 1o l\krnl- Ola & \nun - Maie & Fe-
mnlu oo thelr loculity, Tertns & OL 1 FITFREE

OTIN, BROM, & 00.,
HO. 348 BROADWAY ., NEW YORK.

To wuoM 11 MAY
coNorny, — We have
used the U, 8, Planos
for the past slx yoors,

durable, or possessing
A -lupwlnr musieal quali-
tos

Address ', O, VICKERY & C 0., Augusta, Me,

EAGLE FOOT LATHES,

With Beroll and Circolar Saw Attscd-
menta, Silde Rost, Tools, &c. 3 Ahoamd
Engine Lathes, Metal Hand Planers
Neatest tlt.lnl. superior fnish i,o‘
Prices, Our new Lnu.o:uc describes
these and every tool  Decessary forthe Am
Meur or Artizan, Send for 5.

! WM. L. CHASE & CO.,

! ¥ & ¥7 Liberty St., New York,

;l( HARDSON, MERIAM & CO.,
An

PATENT
OLD ROLLED
SHAFTING.

The fact that this ahafting has 75 per cent greater
strength, s finer Gnish, and ls traer (0 gage, than any
other In useenders it undoubtedly the most economic
We are also the sole ufacturers of the CxrLEnmAY 1
Corrass' Par, Covrrinng, and furulsh Pulleys, Hangers,
el , of the wost approved -nlr- Prico It malled on
sppileation to JONES & LAUGHLINS,

Try Street, Ind and Jfl' Avenues, Pittaburgt, Pa
1% 8, Canal Street, Chicago, 11}
o bhmllnf this nlmlllnu in store and for sale by
ULLER ID\‘ A, & FITZ, Boston, Mass,
hlll FLAC Ai'l.l'ltlulnlunht N.Y.

\I.nuurmvrnol the latest quproved Patent Dantels’
Jd Wood worth
! \|....I|nr Icnumn llorxl-lnf Boring, Shaping, Vert!
cal and Clreulsr fce sawing Machines, Saw Mills, Saw
Arbors, Beroll Baws, Raflway, Cut-Of, l.lp AW
Machines, Spoke and '‘Wood Tumlng Lathos, -n-l varfous
other kinds of Wood-working Machinery -uh fues
and price lista sant on application, )hnul-c(ur). Vor
cester, M \\ uchouu- 107 Liberty St treet New York

PIERCE & \\ HALING, Mlwasukeo, Wis Machimsts TOOIS

SEEE All slzes at low prices, E, GOULD, Nowark, & J

l-uu BECOND HAND MACHINERY - \|p|y W01 -
HILLS, 51 Cortlandt Street, New York \' EXCELLENT OPPORTUNITY OFFERED
!{ » Enterprising Men: Private Sale of the Missouri
es ’ ..umlu Steam and Gas Pipo Works of the Iate
John Kupfe l.-,.ll\l\lrd at the corner of Second St, and
\\ ash ngton Avenue, (o the City of »t. Louls, Mo, The
hove mentioned well Known os ont, sltuated in
running order,
rustomm, is now,
ourt of St ils County, offored
termus, For particulsrs, apoly
JOSEFH DEGENHART sand CHARLES SEITZ, Ex
ecutors, No, &0 N, Second Street, St. Louls Mo

AF A A MONTIH-Agents wanted every
where. Business honorad l:‘an-lnnl
class. Tarticulars sent free. Address

J. \\nl & OO, St L»ul-.)l--.
R W e ———

CTOR RED . R
ENTEL, MARGEDANT & CO.JJ INtArmtitii it ot

with Steam Drylog
HAMILTON, OO,

"laning Machines, Matching, Sarh and

o

PLANINGAND MATCHING

for the Manufacture of Floorin Doors, Sash, Blipds,

Now York city,

ouse, and & Complete Bystom of Modera Machinery
Gand b Csrdabsomwe omld Peoiwe Lot

&c., at Columbns, Gs. For further particalars, spply to
WM, H. HINDE, Ouyaboga Falls, :!m‘.,

TBADE ENGINE.

— et

Noteelrss I oprnllon Peort
In' vorkmanship—ell Lght parts
of Cast Blast

'Vvvr) Eogine indicated, u»l
valve gorrectied to l.(1": the
ot atialinable resuits

V\.unm.-s superior to A5y
pem! ;-n-u.;t jogine In the
market

Send for Price List and Cir-

cular.,
HenpyMany & HErcuEL

nopy M'va. Co.,
luymn UMo.

v ; ¥ HOW MADE IN
INBGAR 10 ll'Oldllw ftrom
( ° M« ut using dr

‘Altll::r'-:n:“;; ;"M}\:'b‘;“\.‘n‘-’l':rha-kvr hprlnxt)rl.l, ll.n

© Lowest )¥icad and BEXT™

%" Do Your Own Printing!

$3 Prose for onsids, Intals, enveiopes, ete,

Larger tiase (or larger work
Busineas Men b their prioting sed sdrertie
- . Plesonre azd

The Gicls oo

wey fanl a3
w Tul) onta
, b e Mamufarturers,

v Meriden, uu

ENT DOL nl F H (‘P’ﬁrl(l( CORNICE lllul\P
l,‘;..,m"my..t by THOMAS & ROBINSON, Ciacin-
patl, O, Send for Clrculare.

MACHINERY

IRON & WOOD WORKING MACHINER
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

Sn.un COUPLINGS, BELTING, &
&c. lwd!or aud Price List.

GEORGE PLACE,
121 Chambers & 108 Heads 82 N. Y. Cl5y.

Water Wheels.

More than four times as
many of Jas, Leffel's Im-
roved Double Turdbine

slrr Woeels in :’muoa

Dew pam

finest ever putilished, con
talning overd fne llostrs
tione, sent free 10 partics
interested 1o Waterpower
LEFFEL & CO

agteld, 0., & 109 Lib.
erty B5S.. New YNLCIU

Munn & Co's. Patent Ofices.
Bstabnshod 1846.

The Oldest Agencyhas oliciting Patents
in the United States.

TWENTY.NINE YEARS

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

They employ as thelr asslstants & corps of the most ex-
perienced men 38 examiners, specification writers, aod
draftsmen that cen be found, many of whom bhave been &
lected froem the ranks of the Patent Office.

SIXTY THOUSAND mventors have zvalled
themselves of Munn & Co's services In examining their in-
ventions, and procuring thelr patents,

MUNN & CO, In conpection with the publication of the
SCIENTIFIO AMERICAY, contlnue to examine Inventions
confer with Inventors, prepare drawings, specifications, and
assignmentsattond to Allng applications in the Patent Ht‘..'«
paylog the government foes, and watch esch case stop by
stop while pending before the examiner. This & done
through thelr branch ofce, corner F and Tth streots, Wash-
lngton. Thoy also propare and fllo cavests, procure design
patents, tradomarks, and relssues, attend to refected cases
(preparsd by the Inventor or othor attorneys), procure copy -
rights, attond to loterforenves, give written oplnions on
mattors of infringement, fiurnish coples of patents, and, in
fact, attend toovery branch of patent business both in this
and In forclgn conntries,

EXPERIENCE,

A special notice ks made in the SamsTiFic AMEzioax o
all inveations patented through this Agency, with the name
and residence of the patentee. P fien sold, In
pert or whole, to persons attracted to the invention by such
potice,

ts 37w ©

Patents obtained tn Cansda, Englind, France, Belgiam
Germany, Russia, Prossia, Spals, W wcal the Britlsh

Colonles, and all other countries where patents are

granted at prices  greatly reduced Gom former rates.  Send
for pamphiet pertaining specially to foceldh patents, which
sates the coat, thne granted, and the requirements for esch
ocountry

Coples of Putents.

Porsons destring any patent tssued from 1588 to Novem
ber 94, 1867, can bo supplied with officls coples At a rom-
souable cost, the price depending upoa me axtent of draw-
ugs and length of specifications.

Any patont bsaued since November 27, 1887, at which
time the Patent Office commenoed printing the drawings
and specifications, may be had by remitting to this office §1

A copy of the clalms of suy patent bsued stnce 1586 wil
be furnished for §1

When ondering coples, please to remit for the same a8
sbove, and state name of patentes, Utls of invention, and
date o4 patent

A pamphlet contalning the aws and full directions for
obtalning United States patents sent free. A bandsowmely
bound Reference Book, giit edges, contains 140 pages and
many engravings and tables unportant to every Mlentow
and mechanie, and s & useful handbook of rel rence fur oy
erybody.  Price 85 conta, malled free.  Address

MUNN & CoO. 5
Publishers SCIENTIFIC AMERIC AN,
37 Park Row, N, ¥,

Braxon Orecn—Corner B and  7¢n Streois
Washington, 1.«
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merican,

[January 8, 18%6.

e | Advertisemencs,

- e % o= a line.
anuo’?m SEAW W) % ?sgnu a line,
Engravings may head advertisements al the same rale
perline, by measurement, as the lettor press, Ad-
vertisements must bo received at publication ofice as
carly ax Friday morning to appear in next {sswe.

KRLLOGE,
*&d&’ﬁn&' 1"&\1&!’:‘:‘5’&{1&“ B“lb“lhcd 58,

(. G Gunther’s »ons

INVITE ATTENTION TO THEIR FINK
STOCK OF

FUR-LINED
SILK CIRCULARS,

OF DIFFERENT STYLES, PLAIN AND
TRIMMED, AND MADE UP WITH
SPECIAL CARE.

AN ADDITIONAL ASSORTMENT OF CHOICE

Seal-Skin Saeques

OFFERED FOR THE!

Holidays.

502 & 504 Broadway.

An Unprecedented Success

—

THOUSANDE ALREADY SOLD.

Wrinkles and Recipes

Pronounced, by the best Sclentific and Mechanical Au-
thorities, the most valuable Handbook ever compllied for
Enginears and Mochanios of every class.

Contalos the cxxax of the Practical Mechaniam Series
by Joshua Rose, which has appeared during the past
yearin the BOIENTIFIO AMERICAN—Useful new papers
on hanical 1 by dist! {sned experts—Hun-
dreds of lcnouv points In Mechanics and Engineering
fully explained In terms that every one can understand.
No high mathematica or intricate formnls. Recipes of
all kinds for Industrial processes, for cements, for mak-
ng simple instruments, etc. Hints for farmers and for
bousekcepers, The whole is s collection of the very
best practical hints and suggestions which, for several
years, bave been sent 1o the SCIXNTIFIC AMERICAN by
its correspondents snd contributors, together with an
{mmense variety of new materisl by celebrsated authori-
ties.

§7 Price $1.5, post pald. Hsndsomely bound; 290
pages, Large pocket-book size.

Address H. N. MUNN, Publisher,
P. 0. Box 72, 37 Park Row, New York.

HE INVENTOR, M. MARSHALL M. SMITH,
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“H. W, JOHNS Patent

ASBESTOS

BOILER AND STEAM PIPE

Coverings

EN-Use only the genvine. &3
EF”infringers will be prosecuted. g%

H. W, JOHNS, 87 Maiden Lane, N.Y.,

Fatentee sod Manufacturer of ASBESTOS ROOFING -
BHEATHING ~PAINTS-ATEAM PACKING, &c,

LIPOHTANT FOR ALL CORPORATIONS AND

MANF'O CONCEUNS, -Buerk's Wate man's
me Detector. capabie of accurately controlling the
Wotlon of & WAlChIAL OF tatrolman st the different sta-
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Woodworth Planers for Sale.

ENEW DOUDLE SURFACE, b I{Oll PLANER~Planes 26 in.x0 In., Welght 7,000 1bs. Price $1,400,
ONl' I)()l llll N;ll).\;'ll § ROLL PLANER AND MATCHER=Workk 14 n.x6 i, Extra Hoads and Knfyes,
000 1he rloe
ONE ll(ibl!l E SURFACE, l‘(()l L PLANER AND MATOHER—Planes 24 in, Matches 14 fn, Extra Heads and

All these Planers are LICENSED by the
Woodbury Patent Planing Machine Company.

New Haven, C onn.
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AMERICAN IRON,

Anvils.
& Co.; Russell & Erwin M'f'g Co. . Durrio & Co,
¢ H, (.m) & Danforth., BALTIMORE: h H. Cole, Cix-
1LLx; W, B, Belknap & Co.
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Address JOHN A. AOKBLING 8 SONS, Mnnulu-tur

ors, Tronton, J., or 117 Liberty 8t., Now York
Wheels and Rope for conveying power long distances
Send for Clroular,

0O DYERS AND MANUFACTURERS.

. { Thomas's Fluld Tannle Aoid, or Black Color
Th E l A il FAbrcs: and for maktagTok. Foje ocen; st TR
e ag e nv dross PENCER THOMAS, Bl?n Ira, N. ¥,
WARRANTED and
Price Reduced to 10 Cts. per Pound.

JESSOr's Best Toon CAsr STerL FACE AND HORK ON BEsT

"NOYE'N

Mill ‘Works

are the largest in the Unlted States, They make Burr
MHlstones, Portable Mills, Smut Machines, Packers Mill
Plokn, Water Wheels, Pulleys and Gearing, speclally
sdapted to flour mills, chl lor catalogue

J. T, E & 8ON Bulhlo. N. Y.

They have proved better than the Best English THE B EST INJECTOR

For Locomotive and Stationary Bollers,
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Here nud in Eurepe

Throws more and hotter water, with less
any others, It hastwo Wntcrv:y'l. fixed Nox'xl‘::?n?s

Todd & Rafferty Mac]une(;o.

MANUFACTURERS OF

The celebrated Grovne Varlable Cut-Off Engine; Lowe's
Patent Tubular and Flue l\ullvrl Plain Slide Valve Sta-

tionary, Holsting, and Portable l-n ines, Hollers of al.
Kinds, ﬁloml Pumps, Mill Gearing, hh-mnu &c., Sllk
Tow Oalkum Dag .rlnh Rope, Flax, and Hem, \(nuhincr)
A ents for the New Haven Manufacturing Co.'s Machin-

Ist's Tools; for Jndnonn Governors and Stop-Valves;
Sturtevant RBlow Differontial l’ulle -Blocks.
WAREROOMS w "AllLLA\ S’IIH"KT NEW YORK.
WORKS PATERSON, NEW JERSE

’I\HOMARB FLUID TANNATE OF SODA—
0

Never falls to remove Scale from any Steam Boller.

[l g-ny kind of water, Itisin llcrn:u 1b., bis.
N Bbls, m b, Price only 10¢, perl A rcu’

8 PENCER THOM 8 Eimira, N. Y.

PORTLAND CEMENT

For Walks Cluornl. Foundations, Sublu. Cellars,
Bri ltccenoln. Hroweries, ete,

Remité conuﬁoliuo or Practical Treatise on Cements,

T & Co,, 76 Bouth St., New York.

ENGINE LATHES, DRILLS Sond for Price List.
NEW HAVEN MANUF ﬁ TURING CO.,
aven. Conn,

THE SOUTHERN NTATES
AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Falr Grounds,
New Orleans, Commencing Februnry
26, 1876, and Continuing Ten Days,

L. N. MARKS, P
BAMUEL MULLEN, GRNENAT SORRRINTENDEXT,
Executive Committoe.
A. BALDWIN, Chalrman ;

AY, SCHMIDT,
%AfONBLJ D, HILL, JOHN G. FLEMING,

1t {n the al o the rd of Commissioners to make it
A mg uxh sition of the Agricultural and Mechant

o the Bou!hcm States, Mexico, -nd Cenml
Amerlu j but it will be open to compemon

Y, and the Lneo

all articles comprehended in the enl d of an
lmnllndm ustrial Exposi
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Schlenker's Stationary

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y.
g2~ Send for Circular. _&3

Revolving - Die Bolt Cutters,

50 AND 52 JOH TREET,
P. 0. Box 401, NEW YORK.,
NATIONAL
Steel 'I‘ube Cleaner.
For PATEN-
Clcunlng TED
Rober e

Adopwd by U. 8. Navy. Forsale by aesiers. Send for
NOR-OOKBUB‘HBLE STEAM BOILER

GOVERIN G'r

WITH "“ATR SPACE" IMPR
Saves 10 to 20 r cent, CHALMERS SPE&CB co.,
foot E. 9th St., N.Y.; 1202 N. 2nd St., St. muu,u

EMERY,
han any otherfirst

gulnnued oqulu:o any in the market st prices lower
class emery.

IMPRO VED MACHINERY for STAVI
Hcad!n ah&ule and Handles, Cabinet Maker's
oy Gauge Lathe, Durkee's Automatic Saw um
&lmmu ) Key Seat c'm.l ng, Pulley Bo d llm*u
es Hadlal Drills, Steam Eogines, and '8 Ve-
neering .mcunu. Cable and Shesves” for
Power eic to, T. R. BAILEY & VAlLL, Lockport,N. X,

THE

Our Boiler and Pipe Covering

ASBWS FELTING COMPANY,
816322 Fuoxr St., ch York,

Save 25 PE%CENT.

For 1876.

The Most Popuhr Scientific Pcper in
the World.

DAMPER
REGULATORS

BEST .G coces.

MURRILL & KEIZER, 44 Holllday St.,Balt,

THrry-Firer YRAR,
Only $3.20 a year Including Postage.
¥ 8end 10 conts for Specimen copy.

TO ILLUSTRATE AND DESCRIBE the many
interesting themes and objects presented in the
GREAT CESTENNIAL INTERNATIONAL EXPOSITION
oy 1576, and also to meet the wants of that large
class of readers who desire an increased supply
of Bclentific Information, particularly of the
more Technical and Detalled character, we shall
Issue & SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centennial year of
15876, and, perhaps, permanently thereafter. Each
number will have sixteen large quarto pages,
issued woeekly, printed In the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
mately paged.
The SCTENTIFIC AMERICAN SUPPLEMENT,
in addition to the special matter pertaining to the
International Exposition, will embrace a very
wide range of contonts, covering thoe most recent
and valuable papers by eminent writers In ALL
THE PRINCIFAL DEPARTMENTS OF SCIENCE AND
USEFUL KNOWLEDGE, tO wit:
1.~Chemistry and Metallurgy.—Embr:
rlz:{ New Chemical Discoveries, lmworcmenlo.
Procestes, with engravin,

of Working iron, Steel, Lead &mpu.nom T
and the Various Metals, wit eunnunot New
Apparatus, New lnﬁ;nnn(lr-n ele,

2.~Mechanies and Engineering.—The
iatest and best papers upon Steam Eopgineering,
Hallway Engineering, Mining, and Clvll Engineer-
Ing, M{ll Work, Textile Industry, with ongraviogs
and working dn-lnn

3.—Electricity, Light, Hoat, Sound.—
Latest Improvemonts in Telegraphy, Telograph
Engineering; Improvements In ulun\r Batterios
Eloctric Englues, Now and Useful spplications of
Electricity In the Arts, with engravings.

4.—~Architecture,—Exampls or the best New

"M:‘:ulqa'\_ar.:ln.dalilll
¥ dodNAgRNESASE)

SIS
e g

i

85 a year by mail, post-pmd Send 10 cents for Specimen Copy.

5.~Tochnology.~New and Useful hmﬂm

and Discovories relating to THE

menta ln“’hotm .&nlm. ﬁe' s plemnu
New Machinery,

rrornneuu pe nlu o ‘l‘c tile Indn nv-
ng, Dyeing, Coloring, New Industrial ucts,

Antmal, Veguetable, and Mineral~with umﬂun

G.~Agriculture, -ouny, and Hortloul-
turo.~Now nnd soful Information in all branches

5( Agteult &uou f New , Troes,
wha o

acta |n'nuuon 5 Vo c-lt'lnﬁ;:l.' M‘m‘t

T.~Rural and Household Economy.—

The Lateat Information concernlng Ildl mu
rials, New and Valuable Recl n&
ty of Miscellaneous (nformation’ nmnlu 10 Ru-
ral and Household uhln—'lua CUETAYIngS,

8. —Muaterin Io‘lcu, Therapeutios,
1 o= Exhibl the progress of Mediea!
slc’l{n.ro.l::-mm!. branches; New le‘lclul pre-
nuon New Health Applianoces, and much In-
reating luformation.
9.—N-lnrnl HMistory and Zoology.—The
Latest Investigations, Discoveries, and most Inter-
esting Luformation In this departiment of Sclence.
10 & 11.-Metoorology, Terrestrial
l'hnlu, Goography,—Accounts of Interest-
Atmospheric and T Plhenomena, 5
n ., zu:‘;:onll:nl and o, e
l!.—noololy and Mincralogy.—The Latest

most Intersating OQolonul lavestigations
ud llopo'u.u‘ ew Disoover!

I..—Altroao-].—llnol hm Discover-

los andt lutun—u g:c.u Astronomical
Puenomons, ¥ Lrutments, ete,

TERMS l—.('l.l“.l A-orlm Supples
-o-l, One y- M-'JL $.00; H!y..“

u};m ,n w‘l«-. 5 me o‘o‘E -.w

Blructures, with detalls and drawings,

u n"n'm ”lmm

Address MUNN & CO,, Pubunhen. 37 Pu'k Row, New York.

THE SCTENTIFIC AMERICAN, now In its Slst
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-
ly. Now is the time to subscribe and to form
clubs.

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

EVERY NUMBER contalins sixteen large quarto
pages, elegantly printed and (lustrated with many
engravings, The year's lsue contains §32 large
pagos, oqual to four thousand book pages, at a cost,
Including postage, of only $3.20 a year to the sub-
soriber,

Bnginecors, Mochanics, Telographors, Inventors.
Manufaoturers, Chemists, Photogmphers, Physi-
olans, Lawyors, Clergymen, Teachors, and People
of all Professions, will Ond the SCIENTIFIC
AMERICAN most useful and valuable, Its pages
teom with interesting subjects for thought, study,
and conversation, and are an unfalling source of
now and lostructive information. As an Instruc-
tor and Bducator, tho SCIENTIFIC AMERICAN
has noequal. It 18 promotive of knowlodge and
progress in every community where it circulates
1t should have a prominent place In every House
hold, Reading-Room, and Library.
Mg sty o

TERMS OF SUBSCRIPTIONS.«-POSTAGE
PALID BY US,
mom:mmummw...‘%
One copy Scientific American, six months.. 1,
Oue copy Sclentific American,three months 1,00
One copy Sclentific American udonocow
Sctentific American Bupplmant.
for ono year, post-paid... ... ... ... 7.00
One copy Sclentific Amulun. | yoar,

and one copy Sclence Reoord.....o.. - &m‘
¥# We make s liberal discoant snd give advan- |
tagoous premiums to those who form Clubs or, ‘
procure Subsoriptions. A besutifully (luminated
Bubscription List, also Prospoctus and Rates, sent

MMUNN - CO.

837 PARK u'tm
HE “Solentifioc Amencan m

wa."ax.sm“..rm N




