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IM.ROVED DIAMOND STONE SAWING MACHINE,

; metal polots;

dismonds are substitute

The working of stone, although one of the greatest of hu | the harder grades.

man industries, has, up to this time, probably received l’u
assistance from steam machinery than aoy of the prine ipal |
arta, It ls therefore with special gratification that we chro

It is clalmed that ona circular saw In this machine will
do the work of more than one

scrurately tras and out of wind., The machine

hundred hand saws, and this
Lhas already

nlcle and portray the new mechanism here presented, which, | sawn one hundred sod twenty-five n\l;vn.'r] sial feet of actual

by its remarkable parformances, entitles it to rank smoog the | cutting In ooe hour, of the hardest kind

important mechanical achlevements of the age. As s labor
mving device, this Emerson machine executes in stone al
most what the common clrcular saw does in wood,

Our engraviog Is from a photograph of the original ma.
chine as arranged for practical operation. It is very strong
ly built, weighlog about 24,000 Ibs The metal portion
aslone comprises about
29,000 Ibs, of this weight,
The apparatus ls mount-
ed with s circular saw, 78
inches in diameter, car
rying 48 diamonds and

steel points.
Without changiog the
velocity of the maln

shaft, the speed of this
saw may be varied from
5 ravolutions to 500 per
minute, an advantage of
Importance, as in the use
of hard metal points a
slow speed and heavy
feed are required, while
in the use of dismonds
for the cutting points
the raverse isnecessary.
The feeding of thestone
to the saw may be varied
from one sixteenth of an
inch to four inches at
each revolution, the feed
motion being taken from
the mandrel of tho saw.
The carriage or beds up-
on which the stone is
mounted are moved by a
separate  feed motlon,
back and forth, much
faster than when the saw
is cuttiog. A single hand
lever sutfices for this ope.
ration

By the aid of simple
mechanism in connection
with another hand lever,
the raw, with all of its
appliances, may be raised
or lowered without stop-
piog its motion or chang-
ing the tension of u belt;
#0 that when it i desi-
rable to saw stone more
than thirty inches In
thickness or in width, the
gaw can  be elovated
and an upper cut made
through the stone as deep
ay the saw will out, The
stone is then run back,
and the sawlowered. The
carrisge next passesover
the top or upper part of
the mandrel, and an un-
der cut is made. The
time taken in ralsing
and lowering the saw does
not otcupy more than
five minutes, notwith.
standing that the weight
raised and lowered may
exceed 4,000 1bs. Inordinary work, the stone is not moved
after 1t is placed upon the bed until it is eawn into slabs
or pleces of the required thickness. The saw is made mova.
ble upon its own mandrel by the turning of s small hand
wheel, At each revolution the saw is moved sidewise one
fourth of an inch, beiog four turns of the crank to oneinch.
The carrisge or bed, upon which the stone rests, runs, it is
claimed, as perfectly us the bed of sn iron planer. It tra.
vels upon henvy iron rollers, the journal boxes of whick
are made perfectly grit proof and gelf oiling.

Btone may be gawn 1o any length up to 14 feet, and of
sny angle or depth to five feet, go that a corner piece may
be sawn out of a stone block. All stone to the hardness of
ordinary grindstone, msy be sawn with hardened steel or

of Bares sand

was done with the diamonds as catting polnta

|\a'

i in working upon | suflicient hardness 1o press the cssing

shape and lrregularity of th

83 peor An-u-
LN ADVANUE.

into every jt(gr-l
it not of sufficlent
The surplus part of
A cavity ls then formed in the

yoximating the outer shape of the dismond
Istter is then placed between the jswas of the

» diamond, b

hardness to crush or break the same

the casing ls then cut away
steel holder, ap

casing. The

| holder, and under pressure s forced, to s perfect fit or pro-
stons, & material harder than ordinary grindstone grit, This |

file, into the steel and on the diamond. The lower portion
of the casing Is gripped between the jaws of the holder, aa

In our second figure (sea page 168) ia shown & section of | in & vise, forming & perfect fit and substantial connection.

two teoth of the saw with the holders in position; A is the
diamond holder, and B the steel point holder,

holders are made adjastable and interchangeable in the saw,

i

EMERSON'S PATENT DIAMOND STONE SAWING MACHINE,

so that either the steel tooth holders or diamond holders may
be used in the same blade,

Fig. 8 (psge 168) shows the diamond holder and diamond
detached from the saw, C C being & full sized holder with
diamond ingertod ; D a half seciion, showing the eavity cut
to receive the dinmond, and E the dlamond, inclosed or par-
tially embedded in a soft metallic casing (copper by prefe.
rence), The method of setting and holding the diamond, as
now adopted, Is hiere clearly represented. The diamond s
first wrapped in & caziog of copper, and placed so as to pre-
pent the moat des' able catting part in suitable direction and
position. The casing is then closed around it so as to main.
tain it in position. The dismond is then, with the easing,
placed between two metal or other sultable substances of

This excoedingly simple method enables any mechanie of or-

The steel | dinary skill to et the dismond

Fig. 4 (page 163) is a holder with thres or more diamonds
pet in one plece, designed
more particularly for
straight saws, to be used
with reciprocating mo-
tion.

Machizery for the use
of this saw may be wa-
ried and constructed to
suit all kinds of stope
mwing and dressing.

We understand that
the machine here illus.
trated is to be get up and
operated at the Cincinza-
ti Industrial Exposition,
which opens September
2. 1574. Thke stone saw
and machine is the in-
vention of Mr. J. E. Em.
erson, and is covered by
Dumerous paients,

Further information
msay be obtained by ad.
dressing Messrs. Emer.
son, Ford & Co., Beaver
Falle, Pa., or Richard S,
Robertson, Esq., No. 12
Smithfeld street, Pitts
vargh, Pa

oo
>

Structure of Coal.

By close investigation
E. W. Binney, FRS
believes he has estab-
lished the following facts:
Soft caking, or ckerry,
coal is chiufly composed
of the bark, cellulsr tis-
sue, and vascular cylin-
ders of coal plants with
fome macrospores and
microspores. Caking coal
has much the same com-
position, except that it
contains a greater propor-
tion of bark. Splint, or
hard coal, hss s nearly
similar composition, but
with a great excess of
macrospores. Cannel coal,
especially that yielding a
brown streak, is formed
of the remains of differ.
ent portions of plan's
which had been long ma-
cerated in water; it con-
tains & great excess of
microsporee. Macrospores
are from - to i  of an
iuch in diameter, and can
be ecasily seen by the
nnked eye. Their exte.
rior is composed of a
brown corisceous sub
stance, containing within it carbonate of lime or bisulphide
of iron, according to the nature of the matrix. The micro-
spores are about 820 times less in sizs, and contain some
form of hydrocarbon, which, by the action of heat, becomes
paraffin. Theso conclusions were arrived at merely as to
the composition of the different kinds of coal. Each seam
is materially affected by the nsture of the roof, since, if it is
an open eandstone, gaseous matter can freely escape, which
is of courso not the case whoen the seam is roofed in with
airtight black shale or blue bind,
i

Tue Pllot Kvob Iron Company have recently sunk a shaft
on Shopherd Mountain, Iron county, Mo., and have now

passed through 70 feet of almoat solld ore,
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CAN WE STAY!

It is time some one stood up for his country : some Ameri-
cap, we mean. Not for its present prosperity and immediate
prospects, there are plenty to do that: but for its distant
past and distant future. We are tired of heariog the Conti.
nent called a graveyard of nations, the tomb of antecedent
races, the one spot on earth which man cannot permanently
inhsbit!

It is bad enough to be told,by would-be wise ethnologists,
that our climate is hostile to the Aryan type,that an irre:
sistible Indisniziog influence pervades the airand is rapidly
convertiog us all into lean, high-cheeked, bilious-looking
copies of Mr, Lo; and that our great grandchildren will be
no better than so many Sionx. Bat thatis not half so bad as
1o be told that it is & question whether their descendants
will be able 1o stay here at sll, except underground. Any
existence Is better than extinction: and it is powsible to hops
good things of our race even if it should aesume the physi-
cal characteristics of the so.called American type.

The Jatest advocate of the extinetion hypothesis is the
somewbat prominent sutlor of *“Sex in Edueation.” His
eseny, resd before the Natlonal Teachers' Associstion the
other day, set out with the discouraging snnouncement that
no race of humsn kind has yet obtained a permunent foot.
hold on this continent; and the lesson he sought to enforee
was that, unless something extraordinary is donw, we are
doomed as & race to untimely extermination. The Asiatics,
he said, trace their life to beginnings immensely remote,
The descendents of the Ptolemys still linger in the valley of
the Nile. The race wlich peopled Northern Europe, when
Greeco snd Rome were young, more than msintains its an-
clent place and power, Butthe ancient races of America—
where are they? “ We only know that they are gone,”

When Dr, Clarke talks of * Brain Bollding” and the
** Educstion of the Sexes,” hio suys much that is sensible snd
true: but when he infers our early destruction by climatic
influences from the fact that other Americsn races have van-

ished, our confidence in hLin Judgment s seriously shaken,
Grant that vestiges of two or more departed rAces are to be
found within our borders, and that when the Mayflower dis-
chacged her marvelous eargo of cottage furniture to furnish
bhelrlooms for sll New England, the native race were hasten.
ing to the bappy hunting grounds at a rate which whisky
and gunpowder have but slightly aceelerated: does that
prove Awerlcan races to be whort llved 7 Rather let us call it
evidence of exceeding long 1ife, Where elne on sarth will you
fiod wo lew races bridging over so vast an luterval of time?
Whan the plonsers of Italy and Greecs, wild as Mohawks,
fought thelr way into Europe, a peaceful and populous
nation—whose anhappy remnant has Intely given a Presi.
dent o Maxico—was cultivating maizs in the valley of the
Misslealppl, mining copper at Lake Superior, nnd building
temples in the South, The man of the Florlda corals ante.
dates ot merely the Plolemys—men of yesterday—bat the
Pharoabs, the shepherq kings, it way be the very land they
owned snd ruled. What wopder that his lineage is loat?
\Yo know from recsnt wxploration that the desert regions of
North Africa were under waygr in later tertiary times, Since
then the ssa has dried awny, and across its ssndy bottom the

lw here be possible.

Scientific American,
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Nile hine Iaid its anpusl Iayers of mud for the creation of the
aoclont granary of the world. There In geological evidence
thit, when the first mud lsyer was put down, a brond fresh
water son coverod the now barren Bad Lands of our great
West. Thore Is similar evidence that mon dwelt on Its
shores and fished from its headisnds.

Binee the pioueers of Western Euarope sought shelter in the
eavon of France and Belgium, the Somme has sunk its bed
through s hundred feet of gravel, Hince asettled population
flourlshed op the then fertile, now arid, plains of the Colorado,
thiat siream has cut Its mighty osfions deep In earth through
two, four, perbaps slx, thousand feot of polid rock! When
the upper strata of the Himalayss were ln process of deposi-
tion, and before our Aryan fatherland began its upward
courss in civilization and altitude, human beings were fish.
foir among the inlands of our Pacific conat, since lifted up to
form the Const Range. Agow afterward, when the Golden
(ate hind been opensd and Cualifornin drained of the sea
which bad filled the valleys of the Saoramento and San
Josquin, but before the gold gravels were ground into oxist.
ence or buried beneath lava floods, other men came in and
ocoupled the Iaud, loaving their remaine, with those of ani-
mals long extinet,

Yot because we oannot trace these nations historieally
through intervening ngon, because thoy peem to represent
a number of distinet successive races, shall we olame the
climate and eall the Innd inlmical to humanity ?

PREPARE FOR THE CENTENNIAL.
T'he short time lntervening between the present date and
the opening of the Contennisl Exhibition renders it impera-
tive that intending exhibitors should begin their prepara.
tions ut once. We need not urge the fact that, owing to the

1% | magnitude of the affair and the large interests involved the
i1 | delays, #o common In our yearly fairs, caused by not trans-

raitting objects for exbibition until the last moment, will not
The Centennial commission hasannounced
its readiness to recelve applications for space, so that this
important mstter can now be definitely settled, leaving
nothing to be done but to getthe articles ready in conformity
with the ares of surface secured. Applications should be
made immedistely, in order that the commission may be
allowed time to decide on the amount >f room to be as-

& | gigned to foreign nations. Lackof promptitude, therefore,

on the part of inwnding exhibitors will probably result in
thelr finding the space desired already occupied by less tardy
applicants or set apart for foreign contributors.

Those most direcily interested at the present moment are
manufacturers who propose making large emtries which
will take time to construct or arrange, and the people who
contemplate collective exhibitions of the natural resources or
raw materisls of different sections of the country, which can.
not well be made by individual exhibitors.

It Is especially desirable that provision for these aggregute
contributions should be speedily made. The importance of
the plan, as an incentive to immigration and to the invest-
ment of foreign capital, is very groat: and liberal arrange-
ments for the prompt and thorough performuance of the
work will amply repay those States or communities which
undertake it.

The sdvertisement of the Director General of the Centen-
nial will be found in another column, and from it may be
learned how sapplications should bs made. Itis high time
that the public should realize the fact that, leaving out all
debatable questions s to its expediency ns & national enter-
prize, our Exposition of 1876 is not an abstraction, as seems
10 be the prevalent ides, but somsething upon which work,
pnow commenced, is briskly progressing. Ground has been
broken, and the foundations of the grest buildings are be-
gloniog to appenr, Foreign commlissioners have already
entablished offices nmong us, and forelgn governments have
sot apart liberal sums of money to ensure the representation
of thelr industries. If we propose to make the fair a fit
celebration for the anniversary which it commemorates and
worthy of the high industrial and intellectusl standard of
our people, we must begin work for it at once—not at some
vague, fature period in next week, next month, or next year,
but, enrnestly and emphatically, now,

PENHOLDERS,

Goosequills are round : consequently penholders are round.
Professor Syllogism might dispute the logic of this obseryva-
tion; it is correct, nevertheless. Evolution—the clearest
expression of the Great Artificer’s will In Nature—is the one
unbreskable law which determines the products of human
invention. Solomon’s assertion that there is no new thing
under the sun was therefore true in & wider sense than the
kingly preacher imagined. In Natureand in Artalike,every-
thing is the offsprivg of something gone before; and how-
ever unique it muy seem at first sight, it will prove on ex-.
amination to be only & more or leas modified copy of some-
thing else,

Downward from the first metal worker, whose weapons
wnd implements of bronze were exact copies of those his
nelghbors were toilsomely chipping from stone—thus al.
lowing the necessities of one substance to determine the
fashilon of objects made of another,of entirely different char.
acter, by entirely different processes—one may trace the
tendency of men 1o perpetuate form even st the cost of sacrifi.
clng substance and usefulness, The material may change,
and the mode of working, to correspond ; but the figure re.
malos, as though to Justify Goethe's sasertion that form
alone Is real,

The original maker of metallic pons couvld do po other
than fmitate the time-honored goosequill, thrusting & round
stick into the end of the barrel for » holder. Subsequently

the barrel was taken from the pen snd made & part of the
holder, which has since been modified in nurberions
without departing easentially, however, from the oylindries]
form. Accustomed to thin shinps, we csn with diffieulty
think of any other, Indeed, so strong I the natural feeling
that whatever in ls right, It in more than likely that, if our
renders wore individually asked why & penholder is round,
the majority would reply: ** Becauss that in the proper
shape.”

B‘l’l.l tho argument from universal sasent, so convincing to
the theologian, Is practically as little worth in matier of fag
as in matters of faith, At best it only proves the matter not
Intolerable. Penholders are round because no one has ever
made them otherwise. [t by no means follows that & changs
would not be beneficial,

Place your thumb and forefinger against the second finger
an In who act of grasping s pen, and notice the shape of the
npace botwoen them. It is trisngular. Itis essy to puta
round stick into s three cornered hole; but it needs no me.
chanical geniun to see that it will not make the closest possi.
ble fit.

To write stondily and with s uniform slope, the pen needs
to be firmly held ina fixed position. To write ensily the pen
must 1o in the hand naturally, so ss to maintain it posi-
tion with the lesst effort, With w rolling penholder, these
conditions are but poorly met, The contrary obtains with
threo sided holder, which presents & brond surface to each
slde of the finger's trinngular grip, and gives s steady bold,
without npparent pressure and without appreciably geparat.
ing the fingers, The advantage of s trisngular holder over
n round one o the last partlenlnr is very great; and we are
confident that holders so mede would rapidly supersede the
present style if once placed In market.

There Is roason to make the change, snd pen stick makers
will do well to consider it. Should it ba made, wonld the
logic of our first observation be impaired? Would the new
form have any other renson for being than the fact that it is
the best form? No, and yes, It is the best form uoques-
tlonably ; yet it owes its existence not 1o that, but to the ap-
parently irrelevant fact that horsefoot crabs have three-cor-
nered talla!

Visiting the seashore, we chanced to find the empty shell
of one of thess singular creatures. While holding it up by
its spiky tall, a friend, of the sex that is gsid to have no in
ventive genius, remarked that the tail would make an odd
penholder. The suggestion was carried out, snd the pro-
duct was odd enough. Bat it was somethiog more. It was
a revelation of s needed reform in penholders. We have
used it for weeks, with a daily Increasing conviction that the
goosequill was an unfortunate model. The perfect pen-
holder is three-sided.

THE MICROSCOPE AS A CRIMINAL DETECTIVE.

The annals of criminal jurisprudencs furnish an abund-
ance of cases in which the microscope, in the haads of an
expert has been the means of eliciting missiog links in the
circumstantial evidence pointing to the guilt of the accused.
Instances are cited where the instrument hus shown hairs,
clinging to the edge of an ax, to be those of & human being,
in direct contradiction of the statement of the prisoner, as.
cribing them to some animal; and similar scrutiny of fresh
blood upon clothing has proved the origin of the stuin be.
yond & reasonable doubt.

‘When blood, however, has once become dry, several au-
thorities assert that it is impossible to distinguish it from
that of the ox, plg, sheep, horse, or goat. It is urged that
the differences between the average sizesof their corpuscles
are too irregular to measure accurately,and that a man's life
should not be put in queation on the uncertain calculation of
& blood corpuscle’s ratio of contraction ‘in drying. In oppo-
sition to these views are some recent experiments, made by
Dr. Joseph G, Richardson,of Philadelphia. This investigation
disposes of the first objection above mentioned by pointing
out that, while it may be valid as regards feebly magnified
blood disks, it becomes void when these bodies are awplified
8,700 times. Regarding the second, Le stamps it ns incor
rect, and cites a csse in which seven human blood disks,
whose mean diameter had been accurately determined at
woyp of an inch, were subsequently computed to average
¥2'5g> 0T 0nly yypleyy of an inch less than thelr actusl mag:
nitude. Dr, Richardson also pointa out, with reference to
the last objection, that, all the blood disks likely to be mis:
taken for those of man being normally smaller, instead of
contracting they would have to expand to become conformed
to thoso of human blood, This expansion does not ocour,
8o that the only possible mistake in diagnoais would be to
suppose that ox blood were present when man's blood had
actuslly beon shed ; wo that at the worst we might contribute
to s criminal’s escape,but never to the punishment of an in:
nocent person,

Inorder to afford & positive demonstration of the facts, Dr.
Richardson obtained, from each of two friends, three speel:
mens of blood clots, from the veins of s man, anox, aud &
sheop respectively, selected without his knowledge. BY
microscopical examination slone, he was able to determine,
with perfect accuracy, the origin of each sample. The cor-
puscles of huwan blood averaged 4.5, with » maximum
of yy'y¢ and & minimum of y¢'yw Of an inch; those of the
ox blood gave s mean measurement of , with a maxi:
mam of ;s and & minlmum of ;A ; while those of the
sheep's blood afforded a menn of ”l". with & maximum of
ti5s sod & minimom of vy Of au inch,

From theso and other experiments, Dr. Richardson con-
cludes that, since the red blood globules of the pig, ox, red
deer, cat, horso, shoep and goat **are all so much smaller

than even the ordinary minimum size of the human red
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dink, a8 computed In my investigations, we are now able, by
the ald of Ligh powers of the microscops aud under favors.
ble clreumatances, positively to distinguish stains produced
by human blood from those eaused by the blood of any one
of the snlmals just enumerated ; and this even after a Inpse
of five yoars (at loast) from the date of thelr primary pro-
duction,”

o

THE ENGINEER'S TRIAL TRIP OF THE PACIFIC MAIL
STEAMER CITY OF PEKING,

About fifteen hundred guents assembled, in response to in-
vitations Issued by the Pacific Mail Steamship Company, on
July 22, to witness the trial of the company’s new steamer
City of Peking, This vessel is one of & pair,bullt by Messrs.
John Ronch & Son, in thelr yard st Chester, Pa., during the
last year. The mate, City of Tokio, bas been launched aud
ia now recelving her machinery and equipment at the Morgan
Iron Works, foot of East 9th street, New York city, These
vessels were designed to meet the requirements of s law
passed in 1872, granting the company a subsidy for carrylng
the United States muils between the United Sintes and
China, but stipulating that they should be carried in Ameri-
can built iron vessels of more than five thousand tans burden,
The following are the principal dimensions of the ahip:

Length over all, 428 feet; length on water line, 407 feet;
beam, 48 feet § inches; depth of hold, 88 feet 6 inches: tun.
nage {registered), 5,050 tuns; draft of water when losded,
forward 22 feet, aft 24 feet: displacement when loaded deep,
7,600 tuns ; midship section, 080 square feet ; total weight of
iron used in construction of ship 2,400 tuns; thickness of iron
inskin of ship, }} to 1 inch; tans of space occupled by ma-
chinery, 1,120,

There are six watertight compsrtments. Three of the four
masts are of iron,and the after or jigger mastis of wood.

Srientific American,
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6 In the one cylinder, and from 15 to 5 in the other,ns in now
the cane.

The steam to work these engines Is furnished by 10 cylin
drieal bollers, having each 8 internal cylindrical farnsces.
The products of combustion return through tubes sbove the
furnace,each furnnce having its own nestof tubes, separated
from the others by water legs. The steam passes through
two superheaters on ita way to the engine, where it i freed
from the water held in mechanical suspenslon, and alightly
paperheated. ‘The boilers are arranged in two sets, ench set
huving its own superheater and smoke stack, conl bunker,
feud pipes, and all fittings compiets, as if placed in soparate
ships, The following are the principal dimensions of the
bollers : Dismeter, 18 feet; length, 10 feet 6 inchien: diame.
tor of furoaces, 3 feet 2 inches; length of grate bar, 5 feet §
inclios; diameter of tubes, 3 to 3} inches; length of tubes,
7 foot 6 inches; thickness of shel), {§ inch; thickness of fur.
pace, 4 inch ; dismeter of smoke stack,8 feot 0 inches; hight
of smoke stack, 70 feet ; total grate surfuce, 620 square feet;
total heating surface, 16,500 aquare foet: total superhesting
surisce, 1,600 square feet

It will be seen from the foregoing that, with the excep
tions of the Iate Ville du Havre and the Great Eastern,the
Clty of Peking is the largest tradiog ship yet built, The
Great Eastern, on ot of the tre: d space occupled
by her machinery, did not prove a commercial success until
shie was employed in laying telegraph cables. The Ville
du Havre was wrecked too early in her carcor as a screw ves-
sol to determine her economy ; but sho was increased in size,
after having been run & number of years, with the expecta-
tion of an improvement. The following comparison of the
two ships shows that the City of Peking is not an experi-
ment in marine engineering, aa'the managers of the French
line gave their ship the same proportions after years of trial,
although both vessels were being constructed independently
st the same time

Ctty of Peking Ville Du Hayre
Length 423 feet 423 feet
Beam 48 feet O inches 40 foet
Tunnage 5,080 tuns 5,086 tuns
Draft 22 1o 4 feet 22 to 24 feet
Diameter of screw 20 feet 3 inches 19 feet 6 inches
Pitch of screw (mean) 30 feet 20 feet 6 inches
(Grate surface 520 square feet 0532 square feet
Total length of ship

occupied by machinery | 92 feet 90 feot

The total area of canvas that can be spread is 2400 yards.

The results of experiment may be more plainly seen by

—————————————————————————————

conl bunkern. There are slght doors to the cosl bunkers for
getting the conl lnto the fre room, four belng forward snd aft.

The starting engines and working hsndles are on the
platform sbove the floor of the ship, allowing reom for
the ollers to walk beneath while watchivg the bear-
inge, without Interfering with the men workiog the en-
gines, on the platform. The two independent centrifagsl
clreulating pumpe—one for each engine—are on the starbosrd
slde, on the floor of the ship. All other pumps, as also the
donkey bollers, are on the deck, in order to be accessible if
the lower hold of the ship be filled with water,

Onp the trial made on August 22, it was not attempted to
run the engines at full speed, but only slowly, in order to
woar the journals smooth, preliminary to the more extended
trinl whicn has since taken place, and to test the working of
all parta of the machinery st sea. Such & trisl was the more
necessary, as the ship hias, in addition to the propelling ma-
chinery, steam engines to move the rudder and to hoist the
anchor. The alip left the North river abreast of pier 42 at ten
minutes past eloven, steamed around the light ship off Sandy
Hook and returned, arriving abresst of the Battery at five
mioutes past four, baving been under way five hours and
fifty-four minutes. Only eight of the ten boilers were in nse.
and the pressure of steam carried was 50 Ibs. The tide was
running in duriog the whole trip, and there was a fresh east
wind.

During the firat part of the trip, the engines were run
slowly, but were allowed to Increase in speed ; and during
the last hour, they aversged the following :

Revolutions per minute, 46; horse power, 2250 ; vacuum,
26 inches: temperature of feed water, 85°; temuperature of
discharge water, 87°; temperature of injection water, 70°:
steam pressure 40 lbs, ; speed, 123 knots; draft of water
forward, 18 feet; draft of water aft, 10 feet,

The draft to the furnaces was very strong, and they will
probably be able to burn 15 lbs. of coal per equare foot.
Therefore the following is an estimate of the probable per-
formance of the ship at maximum power: Consumption of
coal per hour=520 X 15=7,800 lbs.; horse power—3ifips
=8900; speed of ship="¥§{§§ x 124=14% knota. This
speed csn probably be maintained in smooth water without
the assistance of the wind.

In a series of voyages, the winds blow as long in favor of
as against any ship. When the wind is sgainst her, she
furls her sails’; but when it is in her favor, abe spreads them
and takes all the advantsge, Thus, on a Jong voyage or
series of voyages, the wind helps more than it hinders. It
appears from an average of a number of voysges that the
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The ship is propelled by two pairs of compound engines,
ench pair baviog two cylinders: Diameter of high pressure
oylinders, 01 incbes; diameter of low pressure cylinders, 88
inches ; siroke of pistons, 4 feet 6 inches. The object of
using two pairs of engines is to guard sgainst having the
ship disabled it one engine should break down. As the ship
has to make u trip of more than five thousand miles, through
an ocean which is almost always in & perpetusl ealm, the
breskage of ons pair of engines might necessitate her to
wnke her way, under sail alone, twenty-five hundred milos
to the nearest port, But now, it any accident (with the sin-
glo exception of breaking the crunk shaft of the after engine
or the line shaft or serew) happene, the remaining engine
will puffice to briog the ship into port at a very slightly re-
duced speed. In order to avoid us far as possible the linbility
of bresking the crank shafy, it has been wmade in excoess of
strength, the diameter being 18 inches (In place of 174 Inchies
a1t would ususlly Liave been made), giving an excess of
strength of 8 per cent over the usual practice,
The object in using & pair of cylinders in place of a aingle
one was 1o divide the maximum strain upon the machinery
iuto two portions, whict are successively spplied as each on.
gloe pusses the center, thus allowipg the machine to be
built Jighter,and still to retain the sdvantage of a high boller
presuurs and groat expansion,and to obtain s good or better
peonomy than can be had in o single cylinder.

‘The gonural style of the sogines Is of the type developed
by the Inte John Elder, of Glasgow, Scotland, having two
eylinders conneoted to cranks st right nogles, nod un inter.
modiste reservolr called s receiver. The stenm enters the
lilgh presnure cylindersand follows the platon through sbout
1 of the stroke, at s pressure of about 50 1be,, the difference
botweon this sod the boller pressure of G0 1bs, having been
lost lo the friction of the steam pipe and tho intrieate pas.
sugen in the valves, The swam Is expanded in the high pres.
nare down to Blbs, above the stmosphere, and s exhnusted
Into the roculver at u prossure of 5 1bs, above the atmospliors,
From the recelvor it is admitted into the low pressure eylin:
dor durlng pearly & of the stroke, and la still further ox-
panded to 7 1ba. below the atmosphers or an sbsolute pres.
wure of nearly 74 1bs, where it is exbausted Into the con.
denser, giving » tolsl messure of expanslon of nearly 0
tmen. lo order o obisin this in o single cylinder, the
sionm would have to be cut off at lows than /y of
Sln stroke, and the varlstion of prossure would be from 08
1bs. o 04 Jbe per wquare inch, in place of from 60 to

reasonivg from the following facts: 1. The cost of & ship
depends upon her tunnage or displacement, 2. The cost of
fuel to propel her at a given speed is proportional to the
square of the cube root of the dispiacement,

Take then the cases of two ships, to make a voyage of

5,000 miles nt & speed of 15 knota per hour; and we have
the following .
Tunnage 3080 tuns 2600 tuns
Displacement 7200 tuns 8600 tuns
Power required 5270 horse 8400 horse
Space occupled by machinery and coal 2180 tuns 1380 tuns

Avallable space for cargo and crew 2050 tuns 1220 tuns

Rutio of paying lond 100 41
Ratlo of cost to run 100 04
Ratio of firat cost 100 52

Thus, It appears that, as the size of n ship incresses, the
oconomy Incresses, from the less cost of fuel to propel her in
proportion to the payingload that she can carry, without con.
sidoring the less proportionate cost of officers and crow fora
Inrger ship. The gize of ocean steamers has been continually
increasing eince their introduction, wherever they are able
to run full and can be rapidly discharged and loaded. In ad.
dition to their economy, the large ships are much more com-
fortable for passengers on mccount of their less motion in
rough westher.

The Clty of Pekiog will take the place, on the China and
Japnn route, of a vessel of 8,600 tuns burden.  She In fitted
for 160 eabin and 1,800 steerage pnasengors.  The saloon and
atate room secommodntions are sy luxurious as In any ship
entoring the hiarbor of New York, while the comforts of the
atoornge are probably in excess, sy will be sppreciated by any
one notlolng the hight between decks, 8 feet, and the nu.
morous sir ports, whose hight above the water line at deop
draft will allow of their being kept open in smooth weather,
Thore is & Root's rotary exhsustor, worked by a separate on:
gine placed in the engine room, from which plpes are led lnto
the most inaccessible portions of the hold and through the
stearage, to withdraw the foul alr and gas which would oth
orwlise sccumulate, its place being supplied by fresh sir from
the deck. Theapplication of this exhauster is un experiment
on merchant vesaels, but it s believed that it will mitigate
the poor ventilation incident to sll shipy, and the tendenocy
of the fuside of the skin of the ship to sweat, sometimen &
norlous objection to iron ships In warm climates.

The disgram shows the arrangement of the bollers and ma-

DIAGRAM SHOWING THE GENERAL ARRANGEMENT OF THE MACHINRERY AND COAL BUNKERS OF THE CITY OF PEKING.

wind incresses the available power of a ship about one
third, and therefore the available power of the City of Peking
will be equivalent to 5,200 horse power, and the average
speed, if worked at full power, at & draft of water of 1S feet
6 inches, will be: 3¢/§§80 X124 =150 knots. This spoed
would carry the vessel from San Francisco to Chios in 13
days on 85 tuns of coal per day, Theamount of conl carried
would have to be 1,500 tons, leaving 4,000 tuns of space for
crew and paying load.
‘The Royal Yaoht,

The new roysl yacut Osborne was Inanched in 1870, but,
proving weak, has been strengthened, replanked, and finally
finished. She recently made a trinl trip of six hours, and
attained a speod of 14'85 knows per hour. The following are
some of her particulars: Extreme length, 278 feet; extreme
breadth, 85 feot 1 inoh; osclliating engines, oylinders, 6 feet
8} Inches ; feathering paddle wheels, floats 11 feet 6 Inches; 2
funnels, twenty faroaces; mean steam pressure, 233 lba. :
mean revolutions, 2408 ; mean speed, 14'85; mean indicated
power, 8,474; mean consumption of conl, per indicated horse

power per hour, 8:05 Iba, ; capneity for fuel, two days’ steam.
ing.

The Liverpool Landing Stage.

This struotare, probably the most magnificent floating
platform in the world, was recently totally destroyed by fire,
It covsisted of a large number of pontoons, haviog iron
framos and wooden fittings, whioh in all aggregated a length
of 700 yardw, and w width of H0 fest. The structure was
usod s a place of debarkation and embarkation for the many
stonmuhips in the harbor, The timbers wese ereosoted or
tarred, and 1t in belloved that the gas arlsing therefrom be.

came ignited, communicating the flames to the newly caulked
deck,

John ¥, Gavig,

Wo rogret to learn of the death of Mr. John E. Gavit
which took place on Auguat 95, at Stockbridge, Mass, Me,
Ginvit wan President of the American Hank Note Cympany,
Socrotary of the American Institute, and an earnest student
and promoter of wmicroscoplcal solence, in which branch of

xnowlalge ha wes s an suthorlty, was also
identified with the art of atesl engraving, ., 28 O

ohinery in the City of Peking. The shaded portion shiows the
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ORAPE PHYLLOXERA-SIXTY THOUSAND DOLLARS
'.:l'mom FOR A REMEDY FOR THE GRAPE
DISEASE.
The Fronch Natlonal Assembly has recontly passed the
following law, the textof which we translate from La Na-

ml; ~ A prize of three hundred thousand (francs
(£60,000), to which will be added the voluntary subscriptions
of departments, of communes, of associations, and of indi.
viduals, will be granted by the State to the Inventor of a
method, both efficacious and economieally npplicablo in the
genenlity of soils, for the destruction of the phylloxera or
the prevention of its ravages.

Article 9. A commission, nnmed by the Miniater of Agri-
onlture and Commerce, will be charged; I. To
determine the conditions to bo fulfilled in order
to compete for theprize. 11 To decide upon the
methods presented and to make the award.

The commission, under M. Dumns, President,
bas already entered upon ita Inbors. The reward,
we beliave to be open to the citizens of all nations,

None of the methods proposed for the destruc-
tion of that scourge of the vineyard have proved
svalliog. The insect is indigenous to the North
American continent, and has been found in near-
Iy all portions of the United States; so that in
this country abundant opportunity is offered for
its study and for experiment. The successful
inventor will not only earn a worldwide fame,
but & large fortune, for the definite sum above
pamed will probably be greatly augmented by
the private rewards offered by the wine manu-
facturers of Southern France, whose business
has been terribly injured by the destruction of
their vines by the parasites.

The phylloxera is a peculiar genus of plant
lice, comprising several species, noze of which
affect man's interest excepting that known as the
vastatrix. Its attack upon the vines of France
began to atiract serious sttention soon sfter the
close of our civil war, the roots of the plants af-
fected becoming swollen and bloated, and finally
wasting away. Professor Plaschon, in 1868, re-
coguized the injury as caused by the pancture of
& minute insect, to which, after study, he gave
the name by which it is now known, and which
Professor Riley, State Entomologist of Missouri,
from whose recent report we extract the follow-
iog facts and engravings, subsequently found to
be the same as that indigenous to the United
States. The disease continued to spread in Eu-
rope. and especially in France, to such an alarming extent
that & standing phylloxera committee has been organized in
the French Academy of Sciences, of which M. Dumas is ge-
cretary. In Portugal, Austris, and Germany, and even in
England, the plague has also appeared.

There are two types of the phylloxers, one termed the gal.
lacola, which lives in galls on the leaves: the other, or ra-
dicicola, in swellings of the roots. InFig. 1 i shown the

Fig. 1.

underside of & leaf covered with the galls. On opening one
of the Iatter (sea d, Fig. 2) the mother louse is found at work,
surrounding herself with pale yellow eggs. She in about 0-04
inch long, spherieal in shape, and of a dull orange color.
When six or elght dayn old, the egge hatch into little oval
hexopod beings, which differ from thelr mother in being of

Fig. 2.

& brighter yellow, sod baving more perfect logs and anten.
nw, Thess iseus from the gall, seatter over the vine, and,
on reaching the tander terminal leaves, begin to pump ap
and to sppropriate the sp, In & fow days the gall is formed,
snd the louse, also growing, beging a parthenogenic mater.

nity by the deposition of fertilo egge, from 200 to 500 in
number. Each egg brings out a fertile fomale. 8o prolifin
is the generation that Professor Riley ostimnatos that the pro.
duct of a year would encircls the earth thirty times, ench in-
dividual touching the end of another,

In autumn, the dwellers in the galls descond to the roots,
and thers hibernate, Duringthe summer the numbsr of the
parasites is immensely reduced by thelr natural ensmioes.
The precise conditions which determine the production and
multiplication of the type cannot be stated, but it in said to
be evident that the nature and constitution of the vine are
important elements. Inour second figure are shown varloun
charactorintion of the type. @ and b nro veniral and dorsnl

views of nowly hatched larym, ¢ I8 nn egg, o o pection of

THE ROOT-INHABITING PHYLLOXERA (Fig. 3)

gall, ¢ swelling of an attacked tendril, /' g A, views of the
mother larva, { her antennx, and j her two jointed tarsus,
The natural sizes are indicated at the sides.

The newly hatched larve of the radicicola at first resemble
those of the type just described; but they shed the emooth
ekin, and scquire raised warts or tubercles. After this they
appear In two principal forms;one, ¢ f'g, Fig. 4, is of amore
dingy greenish yellow, with more swollen fore body and
taperiog abdomen. In the same illustration, b is the larva,
hiberuating ;  the roots of the vine ; ¢ d the antenn® and logof
larva, and /4 the granulations of the ekin. The second ormore
oval form eventually develops wings. In Fig. 3, @ is & heal.
tby root; b,one on which the lice are working; ¢ a deserted
and decaying root; d shows how the parasites are found on
larger roots; ¢ is a female pupa (doreal view), and f, ventral
view; g and % are similar views of winged female; j, slde
view of wingless female, and ¢ the antennw: and & shows
how the puncture of the lice causes the larger roots to rot,

As to the best means of coping with the disease, Pro-
fessor Riley suggests grafting the more susceptible vines
on the roots of the more resistant varieties. The South-
ern fox (oulpina) is the only species exempt from both leaf
and root lice, but this does not flourish above Iatitude 85°.
The same authority recommends a bath of weak lye or strong
soap suds before planting the young ones, as the best safe.
guard, A thorough sprinkling of the ground with lime,
ashes, suiphur, salt, or gimilsr substances destructive to in.
sect life, n from July till fall, will also have a bepeficial ef-
fect. Planting the vines in & soll mixed with sand and soot
I8 also advised. The natural enemies of the phylloxera are
the thrips, the Ince wing fly, the Iady bird, the synphus fly,
and the phylloxera mite, Fig. b represents the last men.
tioned. The leaf lice, it sesms, may be controlled by care
indestroying the first galls and in proniog and destroying
the terminal growths of infested vines Iater in the season,
The root llce are not =0 easlly reached, and it is for a direct
remwedy for these that the Inrgs French rewsrd is offered.

The only known and certain cure s submersion for 25 or
30 dsys, In September and October, or 40 or 50 days In win.
ter. Temporary irrigation will not asswer. Carbolic acld,
oil of cade, arsenious acid, sulphide of ealcium, sulphide of
mercury, and arsenate of potash, will all kill the Insect when
brought in direct contact; but this, in fleld practice, cannot
be done, or else u strong enough solution cannot be used
without Injuring the vine. A thorough mixing of the soll
with carbolic powder has given good results. Bisulphide of
carbon, upon whick extensive experiments have beon made
by aspecial French commission, proves 1o be costly and la.
borioas In application: while there is great difficalty In its
reaching and killing all the lice withous Injuring the vine,
Besides, 1t In daogerous to use, Its vapor belng extremely vo
latile and explosive. The application of fertilizers Intended
to invigorate the vine, and, st the same time, ipjure the llee,
has been productive of good. Especially las this been the
case with fertllixers rich in potassic salts and nitrogenous
compounds, wuch as urine. Sulphuret of potssslam dis

and raps seed, potassic salts with gusoo, soot, and ciaders,
are among other applications favorably mentioned.

The Bamboo,

A pamphlet hins been published at Cairo by the Agrieul.
taral Department of Egypt, on the Indixn bamboo, which, i¢
{a eald, is boing acclimatized there with great success, We
append & few notes therofrom:

The gigantic bamboo, which is of colossal dimensions,
growing to the hight of 64 feet, and is 15 to 18 incbes in
olrcumference, from the joints of which, especially those of
tho middle and upper parts, grow numerous branches with
long lenves, is the mont vigorous species of this arborescent
plant, It was Introduced gome years 0go itto the
gardens of the Khédive of Egypt, at Ghézireh,
from whence it has been multiplied in two or
three other gardens of Egypt. It was o much
admired by the Emperor of Brazil, on his visitto
the gardens of the Khédive last sutumn, that he
expressed his determination to import it into Bra.
zil, and to cultivate it upon the Imperial estates
as o ghade for animals during the heats of sum.-
mer. The gigantic bamboo originates in India
and Chins, and is highly appreciated wherever it
is cultivated, being used for posts in paviliona
and the houses of the inbabitants. The hollow
joints are utilized for carrying liquids, for fower
vases, otc. ; and in China, and especially in India,
for bottles and tobacco boxes, highly wroughtand
polished, and sold st grest prices. The larger
stalks are also used for bridges, water pipes, and
carts and other vehicles. In fine, the wood is em-
ployed in the arts, in s multitude of industries,
and for implements of sgriculture. This species
of bamboo vegetates with such rapidity that it
can almost be eald that one can gee it grow. Its
progress may be seen from day to day, and at
Ghézireh it bas been known to grow § inches in
a single night. In China, criminals condemned
to death are subjected to the atrocious punish-
ment of impalement by means of the bamboo.

A humid soil is congenial to the gigantic bam-
boo, although it suffers under & prolonged inun-
dation, It is proposed in Egypt to cultivate it
upon the borders of the canals in the vast do-
maios of the Kbédive,

There is algo in the gardens of Egypt another
species of bamboo, believed to be the bambusa
arundinacea of Wildenow. It presents the fol-
lowing characteristics: The stalks are smaller
and shorter than the gigantic bamboo of India; it attains
about 39 feet in hight; it forms larger tufts or clusters than
the great bamboo, and throws out a great number of stalks,
which are furnished with numerouns slender and fiexuous
branches,bearing, ordinarily, tolerably large thoras, a little
arched atthe jointsor articulations; and the leaves are small.
er than those of the gigantic species, being rounded at the
base, lance-shaped, tapering to a point, nnd & little downy.

Fig. 4.

There in another spocles of bamboo which it is proposed to
cultivate in Egypt. It attains a hight of 16 or 20 feet, pro-
duces enormous clusters of canes, about the size of the fin-
ger, aud makes oxcellent props for use in horticulture. A
plant of two or three years' growth will furnish & hundred
stalks, forming a cluster of vast size. This specles is the
bambusa edulis, wo called from the fact that its young shoota
aro edible, and In China regarded aa very nourishing.

There s still another wpecies of bamboo to which the &t
tention of the cultivators In Egypt is ealled. It in the black
bamboo (bambusa nigra). 1t is distinguished principally by

Fig. 5.

Itn alender branches, which are of a fine black color, and
from which canes aro manufactured extensively for exports-
Hon. Pens are msde from the smaller stoms, which are

Commonly used for writing in Egypt.
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Static Induction Prodnood“by Means of Rulimicoris
; Coll,

The author finds that if the current of a battery, alternato-
ly interrupted and re established, is made to pass through the
thick wire of n Rubmkorff's coll, two induced currents in
contrary directions appear in the fine wire, and for a cortain
explosible distance there seems to be only one current pro-
duced. This current is direct, and the sparks given by it
bave quite the appearance of sparks of static electricity.
Reclprocally, if & series of sparks of static electricity are
passed through the fine wire, we receive in the thick wire

Srientific American,
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Intorosting Experiments upon the Susponsion or
Clay In Wator,

In & poper read before the Royal Physical Soclety, Edin-
burgh, by William Durham, F.R 8.E,, he sayn: It has been
long known that pure water has the power of holding clay in
suspension for an indefinite time, and also that galts of llme
when added, even in small quantity, to water, destroy this
power. I have made a considerable number of oxperiments
on this subject, and the regults appear to me extremely Inter-
esting.

opaquoe for three days, while water only was seen through in
nbout n day and a balf

In solutlons of wodium earbonate of varying streogths (nod
most probably In all alkaline solutions), the greater part of the
clay sunk to the bottom, and the liquid cleared in the In.
vorso order of thespecific gravities of the solutions, #o that the
doengest liquid settled and cleared first,

Water whose power of sustaining clay had been deatroyed
by an acld had this power restored, in great measure, to It by
tho addition of nny of the alkalies.

The power which water possesses of sustaining clay in

EMERSON'S DIAMOND HOLDERS, AS INSERTED IN CIRCULAR SAWS.

currents quite analogous to those given by the battery. On
examining these currents by meaus of a voltameter, there
appears to be merely one current in an inverse direction,.—
M. E. Bichat.

Leafl and Flower Impressions,

0il a piecs of white paper on one gide; hold the side that
is oiled overa lamp or pine knot smoke till quite black;
plaze the leafon the black surface, 8s the veins and fibers of
the leaves show plainer on the under part; now press it on
all parts of the leaf with the fingers; then take up the leaf
and put the black oiled sides on the psge of a book (made for
leaf impreesions) with an extra pieca of nice paper on the top
to prevent smutting the opposite page; press it a few mo-
ments; then remove the green leaf, and the impression will
be left on the page as beautiful as an engraving. Flowers
of single corolla can be pressed in like manner. Many of the
geranium leaves make beautifal impressions. The impres-
sion book can bs made still more interesting by giving botan
ical classifications of each leaf and flower,

IMPROVED VERTICAL PLANING MACHINE,

Vertical planing machines are now becoming pretty gene-
ral in engineeriog workshops of the first class. The Chi-
nese Government have lately es-
tablished arsenals and dockyards
on the European system at sev-
eral of their principal porte, and
amopg the tools sent out from
this country by Messrs. John
Bourne & Co., to furnish these
establishments, there is a type
of vertical planing machine
which offers several festures of
advantsge. Of this machine we
give an illustration, for which
we are indebted to The Engi-
neer,

Upon s planed base of cast
iron formed with grooves fitted
with T headed bolts, for the at-
tachment of the object to be
operated upon, twostrong stand-
ards are erected which carry
planed cross pieces at the top
aud bottom, along ® which is
drawn, by iceans of screws, a
great upright bar, which carries
the cutting tool. The tool holder
with thetool,or, if degired, three
tools, is made to travel up and
down upon the vertical bar by
means of & ecrew—shown in the
engraving—and after each cut
the vertical bar is drawn eide-
ways by the top and bottom
screws through a saitable dis.
tance, whereby an action re-
sembling that of an ordinary
plsning machine is msintsined,
except that the cut ia vertical.
The foundations in many parts
of Chins belng precarious, the
tool is o constructed us to be
independent of walls or bulld- - e 2

The vertical travel is 12

feet, and the horizontal 16 feet. VERTICAL

The cutting tool travels up st twice the speed that it travels
down, and, as will be seen by a reference to the engraving,
the desigo is one which combines strength with simplicity,
The base plate is formed in two parts bolted together later.
ally for facility of ebipment. Only about one third of ita
depth is shown sbove the floor. At the back of the machine
there is a pit about 8 feet deep in which the attendant stands

See page 150.)

DIAMOND HOLDEE FOR STRAIGHT SAWS.

gradually destroyed by the addition of an acid or salt. For
example, by stirring the jar of water with a glass rod slight
ly wet on the point with sulphuric acid, the power of sustain-
ing clay was considerably diminished; by adding one drop of
acid it was still farther diminished, while with two drops
the power seemed completely destroyed, as the water cleared
rapidly.

In solutions of sulphuric acid and sodium chloride of vary-

On substituting finely powdered white sillea for clay, thy

Fig 3

\J
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DIAMOND HOLDER AND DIAMOND,

game general results were obtained, but in & much modified
form aa to the time of clearing, the silica settling much more
rapidly in every cage than the clay,

These remarkably contrasted actions of acids and alkalies
have not been noticed before, so far as I know, and, besides
being of much eclentific interest, may be of practical import-
ance. I have not been able ns yet to diecover the cause of
thege phenomens, but it appears to me extremely probable
that the clay, in falling through the water, generates, by
friction, electricity; and ns water is & bad conductor, the
difference in potential between the clay and the water con.
tinues for gome time, hence they are matually attracted ; but,
when acid or ealt is added, the liquid becomes a good con.
ductor, the potentials are equalized, and the clay falls. With
the alkali, on the other hand, although the lijuid does be.
come a better conductor, it at the same time becomes a better
generator of electricity; and it is only when, by adding a
considerable quantity of alkali, the conducting exceeds the
generating power that the potentials are equalized and the
clay falls. 1 hope to be abls shortly to put this idea to the
teat of experiment.”

Dealing with Workmen,

ing strengths, the greater part of the clsy sank to the bottom

of the jar, and the liquid became clear In the order of the
specific gravitles of the solutions, #o that the densest liguid
sottled and cleared last. Thia effoct was more decided in the
acid than in the salt solutions,

The power which water possesses of sustainiog clay in
suspension is graduslly increased by the addition of small
quantities of the alkalies, or their carbonates, and lime. Thus

when the machine ls at work.

water having 8 grains of sodium carbonate in it was quite

PLANING MACHINE FOR THE CHINESE GOVERNMENT,

In & recent address to the British Association of Gas Man-
agers, Mr. Geo. T. Livesey, the
president, made the following
observations, which apply not
only to gas men, but to workmen
of every class and profession :
“A gource of great anxiety has
been, and is still, the difficulty
of dealing efficiently with their
workmen, Undoubtedly the ad-
vance of wages so universally
applied for, orexpected, has been
founded on circumstances that
must be admitted in many cases
to be a justification for the
claim. When such grounds exist
for an advance, I hold it to be
to the interest of the manager, as
well as his duty, to be the first
to move in the mastter, for I have
found that men in regular con-
stant employ, belvg generally
steady, honest workmen, do not
often make a request for an ir.
crense unless they have fair rea-
sons for doing o, and it is a
mistake to walt until they make
the application. I have felt,
when this has been the case on
tho part of a good servant, that
I bad done him an injustice in
not giving him the advance un-
solicited, T would farther say,
““ Do not put & man off with ex.
ouses, Copsider the matter at
onge, and give him an apswer,
If hie Is already sutflclently paid,
tell bim so; but, if not, remeom-
bor that ‘he gives twice who
gives quickly'; and from that
day lot the extra pay be grant-
ed."” Sosmalla sum as 8d. or
61, a day may make all the dif-
forence botween a contented and
:d dueonu&tod wokrkmn; while the one may be worth, in the
ae of the work done, twice or four tim
more than the other, " Unk ciasiy
It Is all very well to say that the price of labor, like that
of coal or iron, Is regulated by the lLomblo hw.olunb‘
and demand; but this law, though perfect in its application

to the purchase of materials, has partial application
where a man's labor is ”nm.onlv s if




PRAOTICAL MECHANISM,
Noxaxs VIIL,
WY JOANTA ROWN,

VISR WORK—TOOLS FOR SORAPING SURFACES,

‘Surfaces requiring 10 be very trus may be gt up with the
per, the best form of which is that shown in the follow-
ingillustration, the point, o, being the cutting edge. Tt is

> ,\“—

o

ean linble to jar nnd more readily sbarpened than any other.
For use on wrought iron, the cutting edge should be kept
moistened, or it will tear the metal instead of catting it
cleanly, All surfaces intended to bo scraped should first be
filed an true ag possible with u smooth file, care being exer-
cised to use s file that s evenly ocurved in its length and
slightly rounding in its breadth. After the purface has been
soraped once or twice, & well worn, dead smooth file may be
passed over it, which will rub down the highest spots of the
scraper marks and greatly sssist the operation of scraplng.
Serspiag should be executed in small squares, the marks of
one square being at a right angle to the marks of the next;
then, after the surface plate hasbeen applied, repest the ope-
ration of scraping in squares, but let the marks cross those
of the previous scraping. The face of the surface must be
wiped off very clean before the surface plate is applied, or
the surfaces of both the plate and the work will become
scratched. The face of the plate may be moistened by the
application of & barely perceptible coat of Venetisn red,
mixed with lubricating oil, rubbed on by the palm of the
band, to operate as marking to depote the high spots. In
applying the surface plate, move it both ways on the work,
and reverse it endwise occasionally. If the work is light, it
way be taken from the vise and laid upon the plate; but
much pressars need not be placed upon the work, or it will
spring to suit the surface of the plate, and thus appear to be
true when it is not so. Small surfaces shounld be rubbed on
the onter parts of the surface of the plste, by which means
the wear on the surface plate will be kept more equal.

FITTING CONNECTING RODS,

The planing work on a connecting rod being complete, the
first thing for the fitter to do is 1o mark off the key ways the
bolt holes (if there are any), the boles for the set screws,
the oil boles, etc., 80 ax to bave the drilling completed before
the straps or rod ends are filed up, because drills leave a
burr where they come through the meta), and because the
clamps, which hold the work while it is being drilled, are
apt to leavemarks upon it. The holes should then be tapped,
when the rod will be ready for the file. The fncen of
the rod whereon the straps fit should then be surfaced with
a surface plate, and made quite square with the broad faces
of the rod, parallel crosswise with each other, and n little
taper with each other in the length. The strap should be
made parrower between its jaws than the width of the rod
end, #0 a8 to require to spring open when placed upon the
rod end if the brasses are not in their places, The Ingide
fsces of the jaws of the strap must be made quite equare
with the side faces, 8o that, when the strap is placed upon
the rod end, the Iatter faces of the strap will not spring out
true with the broad faces of the rod end. The rod end must
have s light costing of marking rubbed over it, and the strap
moved back and forth on it, so that the rod end servos as u
gage and surfacing block to the strap,

If, when the strap in on its place, its side faces are uneven
with the side faces of the rod end.as shown in Fig, G (which
is & sectional view of n wtrap and rod ond, a
being the rod end, and B B the jaws of the
strap), either one or both of the inside side
facesof the strap require filing in the direc.
tion denoted by the dotted lines, becanse it is
only in consequence of the inside faces not
being square with the outside faces that this
twist occurs, The key ways in the strap and
rod snd should be filed out together, that is,

while the strap ia on its place and secured by
belng elamped or bolted. If the strap is one
beld 1o the rod by a gib and key, the width,
from the ond of the rod to the crown of the
strap when it Is plsced In position to cat or file
out the key way, should be that of the extrems

width of the brasses when the joint of the
brasses lu close,less the smount of taper there ison the key.
The key way should then be fled out parallel, both fn its width
and breadth, nud surfaced with s surface plate, the bresdtl
belng equsl to that of the gibsnd key together when the head
of the key ls even with the bead of the £1b; then when the key
way In Bolsbied and the sirap is placed In ite Intended posi.
tion on the end of the rod, the strap will have moved brek
from off the rod end for a distance equal to the amount of
the taper on the key, #o that there will ba the requinite
smount of draw on the key way of the strap on the one side
aodon “0"! way of the rod on the other ulde, while the key
will xtthe sama tims eome throngh the AIAp 1o 1t required
distancs. The faves of the rod and, whereon the jawsof the
strap fit, having been madeo (an directed) & Hitle twpor, nnd
the strap allowed (sa dusoribad) o littls spring, tho rod end
will snter the strap somewhat onsily, and tighten nx it prases
up the strap, o that, when quite up, the strap will fita Hitls
tighter than it In Intended, when fulshiad, to do. When the

7. 6.
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strap in fitted and keyed to the rod, s light cat should be
taken off the faces of the rod and strap while they are to-

er, the bolts of & bolt rod being sufficient to hold the
strap for that purpose; but in the cass of » gib and key, a
plece of wood should be placed between the rod end and the
crown of the strap, that is, in the space intended to be filled
by the brasses, and the wood keyod up so as to lock the
strap on the rod while the faces of the rod and strap are
planed. This being complete,the strap is ready to receive the
brasses. The bottom of back brass must be made to a tight
fit,50 a8 to ppring the strap opon sulliciently to make it fit the
the rod end an ennily nn required; thus both the brass
and the strap will be closely fitted. The top brass must
be fitted to the strap while the bottom brass is in its place in
the strap, and mast bo made to fit the strap without being so
tight as to spring it open, The corners of both brasses
where they fit the corners of the strap should be essed awny
with the edge of a halt round file, so that they will not de.
stroy the corners of the strap (when the brasges are belng
driven In and out to fit), which would makethe strap appear
to be n bad fit on the rod,

While fitting the top brass, it is necessary to try the strap
on the rod end (the brasses being in their places) at intervals,
#0 a8 not to take any more off the top brass than is necessary
to let the strap fit the rod end. As & gaide, when fitting the
Lirasses to the strap, the callipsrs may be set to the width of
the rod end where the strap fits, and applied to the strap
when the brasses are driven in to fit. The gib and key must,
when placed together edgeways,be quite parallel in their total
breadth, #o that they will fit properly against each other and
against the key way in the rod end and the strap. When set
ting the gage for the size to which the brasses are to be
planed, place the strap on the rod end to get the correct
gize, for the strap is narrower (between its jaws) when it is
off than when it is on the rod, because of the spring. In
bedding the back brass to the strap let it bear the hardest, if
anything, upon the crown, for if the bevels of the brass
should keep the crown from bedding, the strap would spring
awny from the rod end, in spite of the gib(or thebolts, if
there are any), when the key is driven home, as illustrated in
Fig. 85,

7=l

=

e

| i

A

o)
il

P R —

If the back brass does not bed down upon the crown, «, of
the strap, the latter will spring away from the block end of
the rod and from the brasses on the sides, and will assume
the shape denoted by the dotted lines. Should the top brass

not bed properly aguinst the rod end, the trap will spring as
described in Fig, 86,

ﬂj 37 The dotted line, a, is the back of the brass,
: supposed to bed improperly against the rod
end, as shown; the dotted lines, B B, denote
the manner in which the strap would, in con.
sequence, spring away from the rod end when
the key was driven home. If the brasses fail
to fit properly against the rod end or strap, in
the directlon of the breadth of the strap, it
will spring out of line, as described in Fig, 37,
which s s sectional view of a connecting rod
end. Cinthe strap, D is the rod end, and B B
are the brasses, the top one of which, if it did
not fit pquare against the rod end (but on one
side only), an represented by the line ¢, would
spring the strap outof true with the rod end, in
the direction of the dotted lines. The strap Is,
by remson of ity shape, very susceptible to
spring; and unless tho brasses, or even the gib and key, are
quite pquare nnd fit well, it iy certnin to spring out of true,
The brasses should be s fit on the journal when they wre
“braen and brass,” that is, the joint of the two brasses close
together, #o an to take the pressure of the key, which thus
locks the strap and brasses to the rod end, and prevents
them from moving, or working, as it is called, when the
rod is In notion ; especially is this necessary In straps haviog
a gib sod key to hold them to thelr placos, becauss, If the
jolut of the brasses in not close, the key cannot be driven
home tightly, and hence there is nothing to leck the steap
firmly to Its place. * If, however, the strap in held to ita
place by bolts, it is not so imperative to keep the joint of the
braases closs together, although it in far preferabls to do so,
onpecially in the cass of fast.runnlog 'engines, not only on
ascoount of the assistance lent by the key to hold the strap
firmly, but also becauss It holds the brasses firmly, and the
key eannot bind the brasses too tightly to the journal, even
though the key be driven tightly homs, o as to assist the
st porew In preventing It from slacking back,

The brasees should be Jeft a lttle too tight in the strap
betors boring, becauss thay (nvarlably shrink or go ln a little
sidewn s from belng bored, as do al) brasses, large or small,

even i bored before any other work hns been done on them.
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For driviog the brasses in and out of the strap to fit them,
use a ploco of hard wood to strike on #o xs not to streteh
the skin of the brass and slter ita form,as will be explained
in future remurks on pening.

The brasses should be of equal thickness from the facs
forming the joint to the back of the brass, so that the joint
will be In the center of the bore of the brasses. The respee.
tive faces forming the joint should be quite square with both
the faces and sides of the brass, so that they will not spring
the strap when they are keyed up, and so that, when the
brasses nro lot together in consequence of the bore having
worn, the faces may be kopt square, and thus be known to
fit properly together without having to put them together in
the rod and on the journal to try them, which would entall u
good denl of unnecessary labor,

To get the length of & connecting rod, place the piston in
the center of ita stroke, and the distance from the center of
the crosshond pin to the center of the crank shaft is the
length of the rod from conter to center of the brasses. An:
other method In to place the piston at one end of its stroke
and the crank on ita dead conter corresponding to the same
end of the stroke, and the distance from the center of the
crosshend pin to the center of the crank pin In the length of
the rod,

To ageartnin when the ceank of a horlzontal engine in upon
its exnet dend center, strike upon the end face of the crank axle
or engine ahaftn circle true with the sha(t, and of the sxme di-
smeterns the crank pin; then place a spirit level so that one
end rests on the crank pinand the other end ls even with the
outline of the circle; and when the spirit level stands true, they
crank will be upon its dead center.

The length of & connecting rod cannot be taken if the crank
is placed in the position known as full power, because the
position in which the piston would then be cannot practi.
cally be definitely ascertained; for the angle st which the
copnecting rod stands causes the piston to have moved more
or less than half the length of the stroke when the crank
bas moved from a dead center to full power, according to
which end of the cylinder the piston moved from. If it was
the end nearest to the crank, the piston moved less, if the
other end, it moved more, than half of its stroke; so that in
either case the piston stands nearer the crank than is the
center of the length of the cylinder when the crank is in the
position referred to. This varistion of piston movement to
crank movement is greater in the case of short connecting
rods than with long ones.

To fit a connecting rod to an engine, first rub some mark-
ing on the crank pin, and put the crank pin end of the rod on
its place, with the brasses in and keyed properly up. The
other end of the rod, being free, can be placed so as 1o touch
against the crosshead pin, when the eye will detect if it will
go into its place without any spring sideways; if it will do
80, the rod may be taken off the crank pin, and the brasses,
if necessary, fitted to the pin sufficiently to allow each to boar
on the crown. But if the rod end will not fall into the
crosshead journal without being sprung sideways, then move
it clear of the crosshead, placing a side pressure on it in the
direction in which it wants to go to come fair with the cross-
head journal, and move it back snd forth under such side
pressure, which process will cause the crank pin to mark
where the connacting rod brasses want filing and scraping to
bring the rod true. The rod must then be taken off, and the
brasses eased where the marking and the knowledge of which
way the rod wants to go determine, the rod being placed on
the crank pin ss before, and the whole operation repeated
until the rod *“leads "’ true with the crosshesd journal. The
crosshead end of the rod must be fitted in 1ike manner to the
crosshead journal until the crank pin end of the rod leads
true to the crank pin journal. The rod must then be put on
its place, with both journals keyed up, and, if it can easily be
accomplished, the engine moved backwards and forwards, the
brasses being then taken out and bedded, when the rod will
be fitted complete. A connecting rod which has both straps
held by gibs and keys gets shorter from center to center of
the bore of the brasses as it wears, and that to half of the
amount of the wear. This is, however, generally rectified by
lining up the brasses—that is, placing pisces of metal behind
them (they may be fastened to the brasses if it is desirable)—
which pleces are made of the required thickness to replace
the amount of the wear of the brasses,

A connecting rod whose crosshead end has a strap with &
gib and key, or, what ls better, two gibs and a key, to hold
it, the erank pin end having its strap held by bolts, and the
koy,between the bolts and the brass, wonld maintain ita origi-
nal length, providing the wear on the crosshesd brasses was
an groat as is the wear on the crank pin brasses; but since.
that on the latter is the greatest, the rod wears longer to half
the amount of the difference of the wear between the cross.
head and crank pin journals, If both the straps of a rod are
held by bolts, the key of one end boing between the brasses
and the main body of the rod, and the key of the other end
botween the brasses and the crown of the strap, it would
maintain ita origival length if the wear on both ends was
equal; but this not being wo, it wears longer, as above stated.
When marking off the end of the rod (that ls, the clrele on
the brasses to wet them by for boring), or when trammeling
n rod 1o try Ite length, stand it on ite edge ; becauge if 1t rests
on ita broud face the rod will deflect, and appear to be shorter
than it in; this Is especially liable to oceur in coupling or side
rods, which are generally longer and slighter in body than
conunecting roda. ‘

The oll holo of & strap for either & connecting or side rod
#hould be in the oxact center of the space intended to be.
filled by the brasses, 1t will thus be central with the jolnt

of the brasses, and from center to center of tha oil holes, and.
will, tWéréfore, represent the propur length of the rod
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When, therefors, the brasses of & rod end whose strap s
held by s gib aud key, have worn so that the key i let down
the brasses must be lined up to bring the key back to its
original position, the back brass being lined up so that its
joint faca comes even to the center of theoil hole, and the
other brass being lined up sufficiently to bring the key back
to ita original position; then the rod is sure to be its proper
lepgth. Bat if the atrap is held by the bolts (in which case
it does not move when the brasses are let together and the
key further through), linivg the back brass up to the center
of the oil hole at oncs ensures the rod being of its correct
length, without any reference as to what thickness of liner
is pat on the other brass, or how far the key may come
throngh. In either case it will be observed that the center
of the oil hole, when placed as described, forms a gsge to
keep the rod its proper length. To ascertain whbat thickness
of liner is required for the brass back, place it in ita place in
the strap, and scribe & line (on the inside of the strap) even
with the joint face of the brasa; then mark a line acrosa the
sirap so that the line will intersect the center of the oil hole,
and the distance between the two lines will ba the requisite
thickness of liner.

To find the thickness of liner necessary to the other brass,
put the strap in its plsce with both brasses in, and the back
one lined up; then key the brasses up, and ecribe a line on
the key at its narrowest end, even with the face of the strap;
then the difference between the width of the key (on the taper
face) at the line (which is the distance it does come through),
and the width of the key at or near the narrow end (that is
to say, the distance it ought to come through) is the thick-
ness of liner required.

, Gmrspmxd:im.

Car Ventilation,
To the Editor of the Scientific American:

If the public generally knew how soon the air in a railroad
car is spoiled and vitiated, there would probably be more
zesl in searching for a remedy of the evil ; but comparatively
few Enowit, and only thoss who make the subject a particu-
1ar study.

Pure air, so called, contains 4 psris of carbonic acid gasio
10,000; and = large passenger car contains about 4,100 cubic
feet of floating atmospheric sir. If pure, it should not con
tain more tban 166 cubic fest of carbonic acid gss. A man
exhales 18 cubic inches of carbonic acid gas in 2 minute. If
we suppose that there are 50 passengers in s car, they would
exhale 900 cubic inches in a minute, or 521 cubic feet in 10
minates, which isat therate of 12-55 partsin 10,000; so that
in 20 minutes the air is vitiated at the ratio of 25:10 parts in
10,000. Twenty-five passengers would need 40 minutes to
come to the same result. This is from the impurities from
gound Jungs. Take into consideration the breath from dis-
eased lungs, and uncleanness of person and clothes, and the
cnse will ba still more desperate. For this there is only one
remedy: The airmust be continually renewed. The question
only s, how?

‘What is called natural ventilation is the flow of air caused
by difference of temperature and weight. Where the tem
perature is equal, or nearly go, in and outside, there is little
or no motion of the air. The displacement will incresse with
the difference in temperature, Suppose the external temper-
ature to be 82°, and the internal 62°, a differencs of 30°: the
hight of n cur from floor to ceiling 95 feet, sand the opening
for the discharge of air 225 square feet, or 1'5 feet square in
sll. We would then have: Difference of temperature,
80" % 0°002030 (coefficlent of expansion) x 8:5(hight of car)=
0:51018 Inches differonce in hight of the pressing column. The
smount of alr displaced in & second is ascertained by the for-
muls for falliog bodies, which, in our case, would give
2 V051018 x 156

4

renlly displaced in  the theoretical result. In a minute, 152
cubiec fest nre driven out: snd as the car contains 4,100 cublc
foot, it will bs 4109 =27 minutes before the air in the car
can be renewed, when the atmosphers is at freezing point
outside and moderntely warm within, keeping, in all, 225
square feet continuslly open; but with a differsnce of tem
perature of only 15°, it would require 54 minutes to renew
the smount of alr which is vitiated in 10 to 20 minutes. It
in very doubtful, however, if ever, in the most approved pas
ponger cars, #o large an ares I always kept open. In winter
it would soon reduce the temperature to below the comforta-
ble point, and most of the passsogers would protest, prefer-
ring even a bad stmosphere to & chilling draft. In summer,
for fear of suffocstion, all windows must be kept open; and,
of eourse, dust, smoke, and cinders capnot be kept out.  Air
may be foreed in by funpel-shaped tubes provided the wind
blows in the right direction), but with it dust and smoke
will come in.

We see that nstural ventilstion will not fully answer the
purpose; and all the nest and Ingeniously arranged po-enlled
ventilators, In the friezs aod skylight, are more oroamental
than useful. There seems to bs no other way to wolve the
question but the application of mechanical means, such us
fans or blowers driven by some power, to exhaust the foul
and supply the fresh air. The exhaustion sbould be near
the top In summer, and at the bottom during winter. If the
power be glven, this can easily be done; aud sny plan for
distribution, warming, or cooling can be combined with it,

S,

% 295=2"54 cubic feet. The =amount

Constructing Mammoth Teloscopes
To the Editor of the Scientific American :
Seelng in your widely circulated paper that s project lu
sutertained In Ameriea of ronstructipg & glgantic mstrono.

mieal toloncope, and as various methods have bean proposed
for carrylog out that undertaking, I send yon an account of
a mercurial reflectiog tolescope (Invented by me and exhibl.
ted before the New Zoaland Institute), published in the
“Transactions " of that Institute, Vol. V., p. 119: whereby
advantage is taken of the parabolic figure assumed by liquids
rotating in the plane of the horizon; so that objocts at the
zenith and a few degreos distant therefrom can be magnified
by eyepleces in the ordioary manner., A zone of the hea
vens, a certain number of degrees in breadth, can thus be
examined, the sweep of the telescops in right sscension
being made by the earth’s rotation,
near the zenith, a large plane reflector of silvered glass is
used, which firat receives the rays from the object, and then
reflects them vertically downwards on to the mercurial spe.
culum, which speculum then collects the rays and reflects
them convergently upwards through an aperture formed in
the plane reflector. In the publication (which I inclose) the

For viewing objects not

theory is fully explained, together with a contrivance for
causiog the plane mirror to be slways st the proper inclina.
tion, whenever the finder is directed to the object.

Iu the nccompanying figare, showing the vertical section

of the telescopo and observatory, the specalum cup contain-
ing the mercury ia attached to the top of a long, hollow,
conical axis, and a thin, hollow metal float is attached to the
bottom of the axls. This float revolves in & vessel of liquld,
and thisliquid is rotated by conducting it tangantially into
the vessel st its circumference, at the parts, O O, while its
outlet is closs to the bottom of the axis; s spiral motion is
thus imparted to the liquid. The size of the float is so ad-
justed that it displaces nearly as much of the liquid as cor-
responds to the weight of the speculum. There is then but
little welght upon the pivot supporiing the axis, which is
inserted in solld masonry,

Three curved pillars of stone, two of which are seen in the
figure, form supports for three levers for leveling the specu.
lum. Thewse lovers have a slow motion, communpicated to
them by screws fixed near the long end of the levers:; and
when properly adjusted, the shors ends of these levers have
contact with, but exert no pressure on, the axis. By this ar-
rangomont, the sxis is secure from any vibration arlsing from
the gyratory motion of the liquid round the float. Then, if
thin llquid ls supplied from an elovated veasel kept full to
overflowing, and If the inlets, O O, and the outlet be kept
of & constant slzs, an gravity s a constant and friction at
all parts of the axis nearly annlhilated, therefore its perlodic
revolution is & constant too,

This arraogemeont contalos within Itaslf a contrifugal pen
dulam for regulating Its veloelty, and that without addiog
any other apparatus to the parts alroady described ; for let
the vessol containing the tloat be supplied with & alight ex-
conn of the liguid, it Ia then always full up to its edge, and,
when rotting, ita surface is reudered concave. If, then,
from soy clrcumstance, the revolution becomes ncoslerated,
the liquid becomes still more concave, and consequently ex
erts loss buoyant power upon the float; this leads to extra
frictlon on the bottom pivot, which tenda to retard the velo
clty,

A oylindrical wall of masonry surrounds the speculum,
forming at the same time the tube of the telescope and also
the observatory. The top of this wall supports & rotating
dome with sultable openings, and sattached to and rotating
with this dome ia & Iarge plane mirror of glass ailvered on Its

anterior surface and optically tested in every part, while
constructed by & novel method.

The axis on which this mirror moves vertically is supported
in a similar manner to the axis of a traosit circle, and simi-
lar vertleal graduated circles can be stiached thereto; and if
the dome s made to revolve on n gradusated horizontal cir-
¢cle, wo shisll have a symmetrical arrangement for an sltituds
asod szimuth Instrument on & large scale, Exterior to the
wall supporting the plane mirror, and entirely unconnected
therewith, is another circular wall, and it is this outer wall
that supports the floors, through apertures in the interior
wall somewhat larger than the supporta; so that auy move-
ment of the observer will not vibrate the telescope. The
steps up the observatory are in the space between the walls
and are attached to the outer wall only.

The symmetry of the horizontal speculum precludes aoy
danger either of deflection by ita weight or of irregular ex-
pansion arising from increase of temperature; for it possess.
vs the same shape and weight in whatever position it is
turned ; it is, in fact, self.compensating.

The speculum admits of belng beveled with extreme pre
cision by an optical contrivance which cin aleo ba applied to
teat the figure of the plane mirror in all its parts, whils be-
ing copstracted HENRY SKEY.

Dunedin Observatory, O'ago. New Zsaland,

Hardening and Tempering Tools.
To the Editor of the Scientific American:

In reply to the last two communications of Mr. Hawkins
upon the above subject, I have to say:

1. An experience of tweaty years of workshop practice,
here and in Europe, under the most favorabls conditions,
has proved conclusively to me that, by temperiog taps,
reamers, eto., in & tube ‘‘ moderately heated,” by parforming
tbe operation “slowly,” and by tewpering them to a
“brown color,” I could obtain a better tool than by the sand
bath, or than by any otber method of tempering at present
practiced in our workshope. What difference there would
be in the temper (the color being the same) if more rapidity,
or some other changed conditicns of tempering, were em-
ployed, I bave no need to discuss.

2. My given methods for taps, dies, reamers, etc., detér.
mine both the elements of time and access of the air ; for I
say that the tube must be * heated,” by which the workman
understands ‘‘heated to a red.” I then say that * care
should be taken not to make the tube too hot, for the more
slowly a tool is lowered, the more even the temper will be.”
[ think that, if these instructions are followed, there is not
much option as to time, since the tempering cannot be bas-
tened, and can only be delayed by intentionally holdiog it
out from the tubs; by the term “‘slowly,” I mean as slowly
as it can well ba performed without purposed delay. If the
tube is merely “heated,” the operator cannot go wiong.

3. In the tube process given by me, there is s current of air
continually passing the steel being tempered, and it receives
at the same time its heat equally all around. No other pre
vailing shop practica gives so free access to the air, and such
evenness of heat at the same time. In the cass of dies, my
plan, as given by me, surrounds all bat one face with air,
and turns them over and over, that all paris may have equal
access to both the air and the Leat. Here again my condi
tions regulate themselves for the given purposes.

4 As to the oxide question, my reasen for declining to
discuss it was that I thought it liable to divert atiention to
matters not germane to workshop practice ; and J, T. N,, in
disputing or questioning with Mr. Hawkios whether the
colora produced in tempering are films of oxide, or of car.
bonization (a8 claimed by Nobili, who givea an excellent
reason for his conclusions), proves the correctness of my
premises. I have no objsction to a discussion of this inter.
esting but disputed question; it is of Importance, I grant,
but I can go on using my “ color thermometer,” be it caused
by oxidation or carbonization,

5. It may be that the benefits I bave found from the
methods I give arise from the very fact that they permit of
the proper access of the alr, and entall, of themeslves, a suf-
ficlently defined limit of tims to Insure results, correct in
themselves and at all times equal; and thus they are merely
proofs of Mr. Hawkins' eloments of time and exposaure. | am
inclined to think this 1o be the case, because the departures
from the sand bath process (the most generally approved
method), recommended by me, give as Mr Hawkins advises,
froe acceus to the alr, and determioe of themselves the time
by specifying that, in temperiog, the hardoned stosl be sub.
jected to the rays of heated (\hat Iy, red hot) iron; for fron
““red hot" gives some ides of & certaln tetuperature, while
heated sand, not balng made red bot, may be made of & wide
range of dogross of heat with notbing to denote it, aod may,
a8 I hiave bofore stated, be hotter In one part than In rnother

in consequence of the unovennoss of the fire or of the depth
of the sand.

6. I bave nover tried tempering under conditions which
would give a more free acosss to the alr, vor do I know of
any method by which more free ncoess to the alr and, at the
same time, more even heating of the hardensd stes) ean be
seaured than by the methods I have given: but it Me. Haw.
kins oan suggest any, [ shall be Lappy to teat the same and
1o report thereon, Josnua Ross.

New York clity,

Mn. Samurl Wennen, of Manchestor, N, H., requests us
to state that the power ordinarily required to card one pound
of cotton I y}y of & borse power, nud not A, as printed in
our article on his book antitied ** Faota on Powor,"” on page
{8 of our ourrent volume. Similarly, the best results fn
carding cotton should be 1. of & horse power Inatead of o
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IMPROVED OGAS REGULATOR.

W glve horewith porapective and sectional views of a new
g8s regulator, patentod through the Solentific Ameriean Pa-
tent Agency, May 5, 1874, by Mr, Joweph Adama. The press.
ure of the gas acts on » flexible diapliragm, which in con-
nected with & valve, which opons or closes as the gas In
turned on or off from the burner or as the pressure varion In
the street mains, The devicos srranged with the disphragm,
described below in detall, contribute, it in claimed, to rondor
tho regulator extremely sensitive to differences in tho flow.

The exterior of the Invention is represented in Fig. 1, and
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packing Is placed, nnd at F, spiral spring. An opening, G,
Fig. 2, In made in the top of the steam chost in order to al.
low the nut to travel the full extent of the movement of the
yalve, nnd also to glve nocoss 1o the nut to use n wrench
whenever necessary,

The packing s kopt in place by lugs, H, depending from
the eap. A gum gasket, we are informed, placed botween
tho eap nnd valye, In all that is necessary on machinery where
drifting cannot oceur, consequently metallic packing can be
dispensed with on steambonts,

The nat, In connectlion with tho spring, regulates the eap,

from Fig. 2 the interior armngement will be readily under.
stood. The circular casing of the regulator
is of metal, and the parts are jolned together
through the flanges shown. The Iatter also
fasten, with & gas-tight joint, the outer edge
of a flexible annulsr diaphragm, A, the inner
edge of which is riveted between the flanges
of the thin metallic hemispheres which form
the balloon, B. Upon the top of tha Iatter in
a rod, upon which are placed weights, C, to
adapt the governor to the variation of prees.
ure for different elevations. The lower hemi-
sphere opens through & pipe, D, tothe supply
of gas from the meter below, eald pipe termi-
nating in & funnel shaped valve which plays
in the valve seat, E. The latter is attached to
the bottom of the case, and s adjustable, ro
as to be lowered to reduce the orifice around
the valve, and by this means adapt the appa.
ratus to a low pressure of gas. A movable
plate, F, is screwed into the upper portion of
the outer casing, and bas in its center o small
hole for the admission of air to counteract the
pressure of gas upon the disphragm. G iss
conduit for the gas, and H the connection for
the servica pipe. In operation, the valve is
adjusted to the particular elevation or press-
ure of the locality by means of the weights.
As the valve, pipe, and diaphrsgm are in a
state of suspension by reason of the buoyancy
of the balloon, the pressure on the gas being
peutralized by the atmospheric air on one eide
and by the weight on the other, the diaphragm
becomes particularly sensitive to an increased or diminished
flow. 1f the pressure be increased, the diaphragm, balloon,
and valve are raised, and the valve orifices proportionally
closed ; if diminished, the same portions are depressed by the
sir pressure and weight, the orifice opened, and the flow
eugmented. For very low pressures, the weights may be en-
tirely removed and the valve seat lowered, or both, as re-
quired. By this delicate arrangement, it is claimed, the
flow of gasthrough the burners Is made uniform and inde-
pendent of the pressure from the main and also of the num-
ber of burners employed at a time. For further particulars
address Joseph Adams, 1,025 Market street, Philadelphis,
Pa.
YOUNGMAN'S IMPROVED SLIDE VALVE,

The invention herewith illustrated is an improvement on
the ordinary D valve, which is designed to overcomse the
difficulties arising from the expansion of the metal when
heated by steam. The valve fillsup the whole of the space
of the steam chest vertically, and, while highly elastic, is
claimed to be as indestructible as the D valve under any
epeed or pressure. When the steam is shut off, the valve
cannot cock in the yoke, as it takes no air in through the

mmoke sack, but through the opening in the chest head by
the sinking of the cap. The ofl js received st the a.m;
place,

Fig. 1 1a a transverse vertical soction of the valve, A, as
located in the chest, B, Flg. 2isn perspective view show.
ing » portion of the steam chest above, Attkched to the
valye I8 & gcrow bolt, C, which paeges through the adjusta.
ble cap, D, Fig, 1, and I8 secured by the nut shown., At B,

which forms o ground joint In connection with the inside
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surface of the steam chest head, elevating it and depressing
it at will. Al the upward force falls upon the nut, and not
upon the chest head. Between the valve and the cap exists
a spacethe full equare of the valve, in which the packing is
placed, coneisting of four pieces of brass, three sixteenths of
an inch in thickness and one half inch in width, shaped pre-
cisely like & carpenter's square, These are lald one on top
of the other go as to bresk joint, and algo so that, if expan.
sion ghould take place snd ghouve one out of position st the
point of intersection, the other may take its pluce. Between
ench layer of metallic packing a gum gasket is placed. A
apace of about one eighth of an inch exists betweon the
eap and the upper layer of packing., This forms s equare of
packing around the shoulder which occupies the chamber.
The effect of this is that, when the steam is forced into the
steam cheat, it presses upon the packing inward and down-
ward, inward against the shoulder and downward against
the top of the valve, The packing is subject simply to
pressure ; there is no movement whatever connocted with it
When the steam is off, and the engine is in motion, the cap
sinks and riges according to the motion of the piston head
and the operation of the epring, the shoulder sinking within
the pquare of packing without any abrasion whatever. As the
different parts of the packing are eeparated one sixteenth of
an ioch, and are brought instantly into place through the
pressure of the steam, it never can become digordered.

The inventor claims the present devics to be superior to a
nomewhat slmllar arraogement employed on board of the
Great Eastorn, and mentioned in a recent work by Mr, John
Bourne, The Eoglish Invention consists of two riogs em.
hedded in the chest hend, betweon which Is a gum gasket.

This combination in subject to the operation of set screws,
which keop the parts pressed closely upon the top of the
valve, thus, wo are informed, produciog much more friction
than the device above described,

The further clalmas rogarding the present invention are,
that it moves ita welght only, in choap, requires no alteration
of machinery for its applieation, nnd may be very quickly
pubstituted for the D valve, Uning 1t, the englne can be re.
vorsod without shutting off steam, and it can be moved ensi-

ly with ono hand when surrounded by pressure, We are

- —
also informed that the valve has bean sucessafully tested for
pome time past. It will be placed in locomotives, stexmars
or 1and engines, and warranted for aix months,

For further particalary, nddress Jacob Yonungman or LM,
Bostian, Sunbury, Pa,

The Tay Bridge,

The firm of Hopkins, Gilkes & Co., of the Tees Side Iron
Works, Middlesbrough, Eogland, have entered into & eon.
tract with the North British Railway Company for the com.
pletion of the great engineering work known as the Tay
Bridge, near Dundes, This, when finished, will be the long.
ent bridge over a running stronm in the whole
world. The total length will be 10,321 feet,
or nearly two miles, so that it Is 1,127 longer
than the Victoria Bridge, Montreal, which
in 9,194 feot in length and has hitherto claimed
the distinetion that will henceforth be saward.
ed to the Tay Bridge. There aro, of courss,
bridges of considerably greater length than
either, although none spanning s tidal river,
There is, for example, the Tensas and Mobile
Bridge, on the Mobile and Montgomory Rall.
way, which I fifteen miles in length; but the
greater part of this bridgoe in earried over great
mornspes, where the ergineeriog and other
difficulties to be surmounted were not at all
comparable to thore met with in this cass; and
even after our American cousing have got all
due credit for the big things they have done
in this direction, the fact will still remain that
the Tay Bridge is, In its way, perbaps the
most remarkable structure in the world —
Newcastlo Chronicle,

INDIA RUBBER SHOES FOR HORSES.

We can describe the invention {llustrated in
our engraving in no better or more concise
terms than by stating that it is an india rub.
ber overshoe for horses. It is made and lined
in precigely similar manner to the articles of
apparel worn by the human race, and, in fact,
presents no points of difference eave in its
ghape and its manufacture of the best quality
of india rubber.

It is designed as s substitute for the iron shoe, and as a
means of preventing the many maladies to which horses’
feet are subject. The inventor informs us that horses suf-
fering with cracked or contracted hoof, and similar psinful
hurts, are quickly cured by the substitution of the rubber
covering for the unyielding metal shoe. The elasticity of
the former allows the hoof to remain in its natural shape
while protected from abrasion against pavements by the
heayy rubber sole beneath.

The device is easily removed from or put on the hoof, and
hence, while standing in the stall or turned out to pasture,
the horse may be left barefooted. In winter time the cover-
ing serves as o protection against illness due to the common
practice of miogling salt with the ice and snow in city
streets, while the roughened surface of the rubber be-
neath serves to give the animal a foothold in slippery
wenther, '

As compared with iron shoes, the cost of the rubber ones
is about one third more, and their weight is some forty per
cent less. Bixteen gizes are manufactured, so that accurste
fits may be obtained. With reference to wear, the inventor
states that tho durability, owing to the fine quality of rub-

ber omployed, in very great. The device has been successful-
ly used for wome time past, and, we understand, has received
the endorsement of the New York Soclety for the Preven:
tion of Cruelty to Animals,

For further particulars relative to sale of territory or for
purchase of goods, address the inventor, Mr, Amzi J. Dean,
No. 200 Neusbitt streot, Newark, N, J. Patented throughtho
Sclentific American Patent Agency, July 14, 1874,
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A BALLOON STEERING DEVICE, but It was not far short of 1t. T'ho was no great aconracy, | the time disabled, Bhortly after this the balloon wan libe-

Experiments have recantly boen made, nt Woolwich Arso spesking eritically, in the arrangement of the conditions, rated for the trial of the horlzontal propeller, und the re.

nal, England, with an inventlon designed to socomplish the | For example, the line which held the balloon eaptive was mainder of the programme was visible only to those in the
long wished result of steoriog  balloon. It is the invention | held by hand, and thus every foot the balloon ross it had an | balloon.

of Mr. Bowdler, and conslsts of two fans or propellers, and | additional foot of line to carry. This would tell on a hight Mr. Bowdler connldored that his steeripg spparatus ought

a rudder with simple hand gear, the entire ap.- to be shown to have had suo effect. This it bad,
paratus welghing sbout 70 Ibs, In our Fig. 1, / but in the nature of things it could hardly be
C is a sheet iron propeller working on a ver- 1 otherwiso. The question is whetber I gave
tical axis, and made to rotate by multiplyiog promise of producing s sufficient effect to be
gear and winch at from 600 to 720 revolutions useful, and this we cannot st present say it
per minute, the object being to cause the bal. did.
loon to ascend or descend without loss of gua The problem of how to develops wufficient
or ballast, B is a similar propeller working power to alter and govern the conrse of & bal-
on & horizontal axis al about the same speed, loon s, says 7'he FEngineer, from which we
innsmuch as this may be required to act in any , extract the eogravings, no easy one., The
direotion. A rudder, A, made of canvas, with ’ enormous bulk of gas required to support any
strepgthening bands, is fixed opposite the pro- given weight, and the fact that the balloon In
peller, and is held in any desired position by o bodily immersed in a moving medium, with.
ordinary rudder lines, while the propeller is out acceas to any fulcram by which the fores
made to revolve by hand and winch. Thisgear /—*/—\ of the alr might be turned to sccount, as In
Mr. Bowdler did not consider was large enough 2 the case of a ship on the water, constitute dif-
to suit the balloon which the wall known aero- = ficultios that are far from belng surmounted.
naut, Mr. Coxwell, lent for the experiment, 1 A hand propeller may produce an effect that is
and which contained about 60,000 cuble feet ol Just apprecinble on & still day; but when s
gas. He hoped, however, that a distinet indi- balloon is llable, almost without notlee, to find
cation of the effect of the propellers would be itself moving at twelve miles an hour, or
manifest, much faster, it is evident that & power of &
The experiment was carried out under the totally different class is necessary to be of any
pemnnl direction and orders of Major Beau- real use, We should be very glad to see
mont, R. E. The official programme was as something of greater promise tried in the falr
follows: (1) The balloon to be balanced care. : : and thorough way in which Mr. Bowdler's gear
fully, and when in a captive condition to be was tried,
raised to about 150 feet, and lowered repeated- — -
]y by the vertical propeller in order to test its R - Yellows Iin the Peach,
efficiency. (2) The balloon to be released, and BN C™ ¢ 4 If you dig aronnd a peach with the yellows,
as #oon a8 the course be shown to be steady ! A8 : you will be first struck with & mushroomy
and the direction sscertained by means of Mr. | /t G smell, Picking out the roots, and examining
Coxwell's indicator, maps, ete., the horizontal L\ Ul e iy, them with a lens, you will see millions of
propeller to be worked at right angles to the I NG I thread-like fibers, which are the mycdia of
course of the balloon, and its maximum effect | 0 Z fungi. These eat the young fibers, and leave
thus obtained caiefully noted. (8) The ballcon I iy { *  only the main roots, through which all the nu.-
then to be raised and lowered by the vertical . triment of the plant has to be gathered; and
propeller, without throwing out ballast or dis- as an old root is unable to do much more than
charging gas. After attaching the gear to the draw in water, the tree becomes in & measure
side—as shown in the engraving—Major Beau- : starved, and the leaves become yellow, just aa

mont, Mr. Coxwell, Mr. Bowdler, and a ser-
geant of the Royal Engineers entered the car
and the first parc of the programme was com-
menced, a series of small pilot balloons being have plenty of roots and no food is equivalent
gent off in succession toascertain the direction to having plenty of food and no roots. The

of the wind and probable course of the balloon BOWDLER'S BALLOON STEERING APPARATUS —Pig 1 effect on the plant is just the same. Reme.
when liberated. g e dies which look to the destruction of this root

The balloon was feirly balanced and the vertical propeller | of 40 feet, saithough the line was alight; and bad the 150 | parasite are employed. Hot water haas done it, o has a weak
worked, and the balloon raised to a hight of about 40 feet, | feet laid down in the programme been adhered to, the effect | solution of salt; others have found s solution of potash suc-
and lowered again. (See Fig. 2.) The vertical propeller, | would have been very considerable. A mean rate of ascent | ceed. The exact nature of this fupgus,so far as wa know,
when worked hard, produced a decided effect; probably the | and descent might correct the error. After a few trials, how- | Lhas not been investigated to entire satisfaction. Furgi are
maximum rate of ascent did not exceed 50 feet per minute, | ever, the gear broke, and the vertical propeller became for ' very polymorphous. This one may enter into the circulation

they would be if growing in poor soil, which,
though the plant might have plenty of roots,
furnished nothing for the roots to eat. To

MR. BOWDLER'S BALLOON EXPERIMENT—Fig 2
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of the plant, and exist in that oase as an apparently distinet
wpocies, extending through the tissue, and destroying it as
it goos. This sectin likely from some experiments by Mr.
Thomas Taylor, of the Department of Agrisulture. At any
rate it s generally belleved that » bud, or even a kuife used
in proning & diseased treo, will communicate the disease to
» healthy one.—7%s Gardener's Monthly.

PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR
THE ADVANCEMERT OF SCIENCE.

We give below abstracts of papers read before the Hart.
ford Couvention, concluding our report of the proceedings of
that body. Under the head of the

MOLECULAR VOLUME OF WATER OF CRYSTALIZATION,

Professor F. W. Clarke stated that, when water unites to
form s hydrate or a crystaline salt, contraction ensues, nod
by studying that contraction we get at curlous rosults, In
the case of water of crystalisation, Professor Clarke has
studied over 30 salts, and in evory case the moleculnr volume
of the water Is about 14, With water of hydration no such
regularity Is found. Evidently, then, when water unites
with an anhydrous salt from water of crystalization, all the
condepsation which oocurs Is on the part of the water, the
volume of the molecule of the salt itself remnining un.
chaoged. Referring to the molecular heat of similar com.
pounds, the same spesker said that it is commonly thought
that similar compounds have equal molecular heat. This in
only approximately trae. In comparing about 20 sories of
similar compounds, Professor Clarke finde that the molecular
heat increases slightly with the molecular weight, though in
a very different ratio.

Professor Lovering exhibited a drawing of & new instru-
ment which he had devised, by which vibrating flames re-
flected in a revolving mirror could be made visible to a
Jarge audisnce. Paymaster General Alvord, U.S. A, ex-
pisined s table, from which it appears that the annusl death
rate of the officers of the army in the period of 25 years,from
1824 to 1848, was 27 per1,000; the rate for the Jast 25 years,
from 1849 to 1878, was 23 per 1,000, showing a decided de-
croase notwithstanding the civil war.

Professor T, Sterry Hunt,with reference to

THE SEWAGE QUESTION,

mentioned & new English method which consists in the use
of fively divided charcoal, obtained by charring seaweed or
street sweepings. Ounly one fourth as much charcoal is re-
quired as of earth. The odorless and partially dried mix-
ture with this charcoal, after use, is removed from time to
time and charred by heating to redness in close vessels like
as retorts, the products of the distillation being water, am-
mouis, acetio acid, tar, gas, and charcoal, the last being aug-
mented in quantity, and ready for immediate use again,
though containing n'kalies, earth, and phosphates, which
give it & great fertilizing power. From the product of the
distillation the chief msterials obtained are acetste of lime
nad sulpbate of ammonis, the latter being the most valusble
of ferillizers,

The same speaker also described & new wat process of cop
per extraction, devised by himself and Mr. James Douglas of
Quebee. When oxide of copper is brought in contact with
pratochloride of iron, this is decomposed, the iron being
thrown down as peroxide, and the copper converted into a
mixture of one third soluble protochloride and two thirds of
dechloride, insoluble in water, but soluble in a strong and
hot brine. From this golution metallic iron throws down
the whole of the copper or metal, regenerating the proto-
chloride of iron,which is now resdy to dissolve & fresh charge
of oxide of copper, and so on indefinitely, using the same so-
lution over agaip, the consumption of metallic iron being
about two thirds the weight of the iron. To prepsre the or-
dipary sulphurous ores for this treatment, it is only necessa-
1y to caleine them at a low red heat, In this process the in-
jurions elements of the ore, such as arsenic, santimony, and
tip remain undissolved, snd the metallic copper obtained is
80 pure that it can be mads into fine copper by a single
fusion.

Professor R. E. Rogers described a new

DIRECT VISION SPECTROSCOPE,

which consists of n thick plate of glass with parallel gides,
united to one of the faces of an ordinary bisulphide of earbon
prism, or & prism of dense flint glass. According to the
smount of dispersion desired, the light is made to enter
eitber on the end of the glass plate or on the opposite face of
the bisalpbide prism. The results obtained from this instru-
ment are as follows: The dispersion of this compound prism
In nearly four times grester than that of the ordinary 00°
prism. The mean emergent ray is practically parallel to the
incident rey. It does not deflect the ray from its original
path, Mapy Frauenhofer lines are visible by this priem
with the nsked eye, while with the observing telescope all
the prominent lines are clearly reversed, without the use of
the slit or collimeter, by merely throwing a strong beam of
light by means of & mirror,

Professor C. V. Riley of Missourl, in s very interesting
paper on

INSECTS,

described thoss more particalarly associsted with sarracenia
variolaris (spotted trumpet leaf), It reforred to the Inmset
catcbing powers of thoss curious plants, the fiytraps (dionaa)
the sundews (drosura), and the pitcher plants (sarracenia),
whicli have of Iate awakened renewed Interest by virtue of
the interesting experiments and observations on their struc-
tures, babits sud functions, lately recorded by Professor
A Gray,

The leaf of sarracenia Is a trumpet-shaped tube, with an
arched 1id; covering more or leaw completely,the mouth, The
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inside Is furnished with perfect chovawr de frise of retrorse
bristles, commenclng suddenly about au inch from the base,
thenes decreasing In size untll, from about the middle to the
month, they are so short, dense, and compact that they form
s decurved pubsscence which I8 perfectly smooth and vel-
vety to the touch, especially s the fioger passes downward.
Under the hood, agnin, many of them become Iarge and
coarse. Runnlog up the front of the trumpet is a broad
wing with a hardened border, parting at the top and extend-
iog around the rim of the piteher. Along this border, but
especially for n short distance inside the mouth, and loss
consplenously inside the 114, there exude drops of & sweet.
ened, visold fluld, which, as the leaf matures, is replaced by
a white, papery, tastoless, or but slightly sweetened sedl.
ment or offlorencence; while at the smooth bottom of the
pltolior in secroted a limpid fluid possessing toxio or inebriat-
Ing qunlities,
The insects which meet their death in this filsid are numer-
ous and of all orders. Ants are the principal victims, and
the scldulous properties which their decomposing bodies give
to the liquld doubtless render It all the more potent as &
solvent. Searcely any other hymenoptera are found in the
rotting mass,
Two species are proof against the siren influences of the
destroyer, and in turn oblige it, either directly or indirectly
to support them. The first is ranthoptera semicrocea (Guen.)
a littlo glossy moth which may be popularly called the sarra-
cenia moth. It walks with perfect impunity over the inuner
wurface of the pitcher, and is frequently found in pairs with-
in the pitchers soon after these open in the early part of the
penson, or about the end of April. The worm riots in the
putrid insect remains, bores through the leaf, and burrows
into the grouad; there contracting to the pupa state, in a
few days it issues as a large two-winged fiy called sarco.
phaga.
Professor Riley concludes : That sarracenia is a truly insec-
tivorous plant, and that by its secretions and structure it is
eminently fitted to capture its prey.
That those insects most easily digested and most useful to
the plant are principally ants and small flies, which are lured
to their graves by the honeyed path, and that most of the
larger insects fall victims to the peculiar mechanical struc-
ture of the pitcher.
That the only benefit to the plant is that the liquid manure,
resulting from the putrescent captured insects, mostly de-
gcende the root stalk, and probably through tubular cells,
passing through the petiole into the root.
That sarcophaga is a mere intruder, the larva ‘sponging on
and sharing the food obtained by the plant, and the fiy at-
tracted thither by the strong odor. There is nothing to prove
that it has anything to do with pollination,
That zanthoptera has no other connection with the plant
than that of a destroyer, though its greatest injury is done
after the leaf has performed its most important functions.
That neither the moths nor the flies have any structure pecu-
linr to thew, that enables them to brave the dangers of the
plant, beyond what many other allied species possess.
In a paper on the

COTTON WORM,
Professor A. R, Grote concluded that it is not indigenous
with ug, but an annusl; not a denizen, but & visitant, un-
able to contend with the variations of our climate; and he
believes that the process of artificial extermination may be
gimplified by limiting the period of successful attack and
doing away with certain proposed remedies. The agent of
destruction must be directed against the first brood in esch
locality ; and concerted action on the part of the planters,
where the remedy is to be applied, will be necessary.
THE CLOSING EXERCISES,
which followed the conclusion of the reading of the papers,
congisted in passing resolutions accepting the invitation to
make Detroit the next place of annual meeting, and fixing
the time as the gecond Wednesday in August. Resolutions
were also passed to take messures for representing to Con-
gress the importance and desirability, in the opinions of the
Assgociation, of having & new census taken in 1875 with re-
ference to the Centennial celebration; and to take measures
for urging upon the legislature of Massachusetts the need
of & new geological survey of that State. The following
officers were then elected for the coming year: President,
Profeseor J. E. Hilgard, of Washington; vice president for
section A, Professor H. A. Newton, of New Haven; vice
president for section B,Professor J. W. Dawson,nf Montresal ;
General Secretary, Professor 8. H. Scudder, of Boston ; per-
manent gecretary for five years, F. W. Putnam, of Salem,
Mauss.; treasurer, W. S. Vaux, of Philadelphis; secretary of
section A, Professor 8. P. Langley, of Pittaburgh ; secretary
of section B, Professor N, 8. Shaler,of Newport, Ky.

NEW TREATMENT FOR THROAT AND NOSE DISEASES,

We have been much interested, lately, in an examinsation
of n comparatively new system of treatment of disesses of
the throat and nose, maladies probably the most prevalent
in the variable climate of our Northern States during the
fall and winter months, Physicians who employ the old-
fashioned probang are well aware of the difficulty in reach.
Ing therewith the very sensitive parts to which local appli-
cation of & remedy is necessary; and as a substitute for this
uncertain instrument, apparatus is by some employed, by
which the medicine, in a finely divided siate, is blown sgainst
the praper spot.

The system to which we refer ia the last mentioned pro-
oeas, brought t0 & remarkable degree of certainty and per-
foction through a serles of entirely novel inventiens, in the

shape of peculiarly construected instruments, which are the
result of long acquaintance with and experiment upon the dis-

|SEPTEMBER 12, 1874.

ensen In question, by Dr, Otto Fitllgesff, the founder and ma.
nager of the Bond Street Hommopathle Dispensary, and ag
eminent praciitioner of thiseity,

By means of this apparatus, the surgeon oan direct & pow.
erful wpray of liquid or cloud of powder, infallibly upon the
part to be treated. Connected with the atomizing arrangs.
ment are tubos of vuleanized rubber and nickel-plated mata],
provided with movable tips of varioas shapes and bent x¢
different aogles, so that the skillful operator, alded by f5.
geniously contrived reflectors, ean direct his medicine dlual,
to the voeal cordn or into eavities Impossible to reach by any
other method.

An idea of this operation may be obtained from the an.

——

nexed engraving. From the bottle which holds the remedy
& metallic piece arches over the cork and then passes at right
angles over the tongue, at the root of which it is shown
msking another aogle and passing over the epiglottis down
into the larynx; so that the medieated fluid, forced by the
air driven into the bottle by the compression of & bulb at.
tached to the small projecting tube, is impelled directly into
the larynx, trachen, and bronchial tubes, The end of the in.
strument terminstes in a movable tip, which may be un-
screwed, and another substituted, so as to throw a spray of
finer or coarser particles.

Through this apparatus many important cures bave been
recently effected, notably in cases of well known voealists,
suffering from diseases of the throat, nasal catarrh, ete., due
to our changeable climate. The instruments are, of couree, not
patented, and are, therefore, open to the examination and
imitation of the profession. They have probably been the
means of averting an immense amount of suffering among
the poorer classes of this city, through the dispensary above
alluded to. where, for the past twenty years, Dr. Filllgraff
hsas, with that lack of ostentation which marks the true phi-
lanthropist, gratuitounsly given to hundreds of thousands the
benefit of his skill. The institution now treats a larger num-
ber of cases than even the more pretentious dispenssries,
largely subsidized by the city and Stats, 38,830 poor people of
every nationality having been aided, surgically and medically,
duriong 1878, directly at the dispensary; 5,589 outdoor visits
were made by the medical staff, and 98,601 prescriptions
given—and all this without fee or hope of reward. Itiasa
grand and genuine charity, and, while it is greatly to be re.
gretted that its pecuniary support comes more from the pri-
vate practice of its generous founder than from city and
State coffers, the Institution is one of which, as a comma-
nity, we may well be proud.

The Worker’s Friend.

“Partly by the information I have received from the
SCIENTIFIC AMERICAN, and partly by the advice it bas con-
tained in reference to the benefits of study, I have been raised
from the position of a laborer in & lumber yard, at £6 a week,
to that of foreman, at a salary of £1,200a year, I therefore
consider the SCIENTIFIC AMERICAN to be the workar's best
friend.”

Such ure the casual remarks of one of our correspondents
in a recent letier. They are an example of hundreds of sim-
ilar expressions which we raceive from various parts of the
country. It isalways a gratification to ns to be thus assured
of the usefulness of our jouroal in the hands of the great
body of practical workers to whose interests it is devoted.

FProemium for the Hest Cilrcular Saw.

The Board of Commissioners of the Fifth (1874) Cincinnati
Industrial Exposition offer « special preminm of $100 in gold
for the best circular saw, The competition Is to be deter-
mined under conditions as follows: All saws competing shall
be of uniform dinmeter, namely, 56 inches. They may have
either solid or inserted teeth. The gage to be st the option
of the exhibitor. The aye of the raw to be 2 inches disme-
ter; the pin holes § inch, and 8 inches from center to center.
Ench saw s to be submitted to a thorough practical teat, upon
aleft hand mill provided for the purpose. Disgram cards
are to be taken from the engine during the trial of each saw,
by a disintereated expert, solected by the jurors, The test
is to be made during the week begiuning Septomber 21, 1874.
Other detalls of the examiuvation are to be determined by
the jurors,

Pruzes vor HAND TURNIXG.—The Company of Turnera
of London, In continuation of thelr setion in former years,
propons to give, in 1874, their silver medal and the freedom
of the company and of the city of Loudon to any one work-
men or apprentice in Eogland who wmay send in the best
specimens of band turning for the year. Last year the
prizes were awarded for turning in ivory and stone; this

year the material to be used will bo brass or gun metal,




VENTILATION OF RAILWAY TUNNELS.

To ventilate a bullding contalning various apartments,
with opening doors and windows that interrupt or modify
the sir current, is somewhat difficult; but to thoroughly
purify the atmosphere of a rallway tannel, which is a single
closed apartment, is one of the wost easy matters with which
the has to deal. The air in the long railway tunnel
under the city of Liverpool is changed every ten minutes by
‘means of a large steam fan, placed near the center.

A novel method has Iately been adopted on a portion of
the Underground Railway in London,which is described in a
recent number of Engineering as follows:

“ A very careful investigation of the condition of the air
in the Metropolitan Raflway covered way was undertaken
conjointly by Messrs. George H. Bachhoffner, Henry Letheby,
and J. Whitmore, and the result of their investigation
showed that, while the air of the tunnel was sufficiently im-
pregosted to impart disagreeable and, in some cases, incon-
venient sensations, no source of danger could poesibly exist.
‘With regard to carbonic acid, & number of careful experi-
ments showed that,in the railway tunnels,during the busiest
period of the day, when its quantity attained s maximum,
there were only 6'1 parts to 10,000 parts of air in volume,
In many crowded places of public resort, such as churches,
theaters, law courts, etc., the guantity of carbonic acid
reaches the proportion of 32 parts per 10,000; and in Man-
chester, during foggy weather, it is often 8 parts per 10,000
in the strests. The presence of carbonic oxide can be scarce-
ly detected. This result of this investigation proved con-
clusively that no danger from inhaliog the air in the tunnel
could posaibly exist.

The section of the Metropolitan Railway lying between
the Gower street and Portland road stations, alength of half
2 mile has no communication with the outer air between the
two points just named.

A means presents itself, however, for improving the ven-
tilation of this length of the line through the fortuitous cir-
cuamstance of the Pnenmatic Dispsatch Company’s tube cross-
ing the crown of the Metropolitan Railway arch between
Gower street and Portland road. This tube connects the
Faston square terminus with the company’s pumping station
at Holborn, whence & second section of the tube is carried
on to the General Post Otfice. The Easton-Holborn tabe,
which 183,080 yards in length,isof — section, 4 feet Binches
high, and 4 feet in width. On the floor of the tube, rails
are Iaid, npon which run carrier wagons, 10 feet 4 inches in
length, and weighiog each 22 cwt. The ends of these car-
riers conform to the shape of the tube, and a close contact
with the sides of the Iatter is always maintained by means
of rubber packing. These carriers—either empty or loaded
with letters and parcels—:iravel between Euston, Holborn,

and the General Post Office. The motive power, which is lo-

cated at Holborn, consints of an engine with a pair of 24 inch
eylinders, of 20 Inch stroke. This engine drives a fan 22

feot In dismeter, at an average speed of 160 revolutions per
minute. By this means:n pressure of about 6 ounces per
square inch is obtained, available eitber for forcing the car-

riers from Holborn to Euston, or on the return journey for
exhnusting the tube, and thus creating a sufficlent differ-

ence of pressure against the ends of the carriers. The traffie
between Holborn and the Post Office is conducted in pre-

cisely the same manner.

The relative positions of the pneumstic tube and the Me-

tropolitan Rallway tunnel are, as we have mentioned, such
that openings could easily made between the roof of the lat-

ter and the floor of the former,for the ventilation of the rail-

way tunnel,

This ides has boen carrled out very successfully by Mr,

8. De Wilde, resident engineor of the Pneumatic Dispatch,

with the approval of the Metropolitan Railway Company,and,

a8 ot present worked, n very sensible improvement in the
ventilation of the tunnel Is effected. Two rectangular open-

ingn, ench 6 feet by 2 foot, are cut through the roof of the
tunnel into the tube, and thens openings are closed by valves
hung upon trunnions, and wo balanced as to open freely in.
wards. When the earrier Is on its way from Euston to Hol-
born, sud after it has passed the tunnel, the valves are
opened by the paseing carrier, the alr is drawn in from the
tunnel at the rate of about 1,000 cuble yards & minute, until
the carrier reaches Holborn, when the action of the fan is
reversed, and & pulsation of air is sent through the tube,

until it strikes the valyes, and closes them.

It will be worth while for the Metropolitan Rallway Com-

pany to consider whether they cannot ventilate this section
of their line more efliclently and s great deal chesper than
by the help of the Poeumstie Dispatoh fan. The length of
the line between (Glower street and Portland road is xbout
900 yards, nud the cross sectlon of the tunnel is 450 square
foet; Its capaoity In thus 1,215,000 cuble feet. Supposing
this amount of alr to be changed every hour, 20,250 cuble
foot would have to be dealt with per minute, If openings
no Inrger \han those now leading into the pneumatic tube
ware adopted, s veloolty of 22 feel per second through these
openings would change the whole of the air every hour as
above stated ; and the pressure required to give this velocity,
in only 0,122 ouncen per square inch, the excess of pressure
belng absorbed principally by the friction of the tubs, Even
supposing thst s Slemens steam blsat be used for the pur.

pens, it would be found more economical than the system
now propossd.  With this jet, the volume of sir that can be
oxhansted by & volume of stenm reduced to atmowpheric
pressare In 1°87 to 1, that s to say that, to exhaust 20,000
cublo feet of air per micute, 14,600 cubic feat of stesm at at.
mospharic pressure would be required, corresponding to
9 poundas of steam per minute, or 540 poands per hour, and
repressnting s consumption of about 60 pounds of coal per
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bhour. As we have sald, this would not prove the most eco-
nomleal meann of ventilating the tannel, but the first cost of
its establishment would be confined to the necessary connec-
tions and & small steam boller, On the other hand, if a fan
were placed close to the tunnel, an engine of three horse
power, consuming from 10 to 15 pounds of coal per hour,
wouald be ample for the purpose.”

In view of facts like these, we hope that railway passengers,
who find the atmosphere of our long railway tunnels some-
times disagreeable, will remember that the nuisance exists,
not becauss it Is difficult to overcome, but solaly because rail.
way companies are so careless and parsimonious as to re-
fuse to burn a few poands of coal, to promote the comfort of
passengers,

Take,for example, the Erie Railway tunnel, at Jersey city,
not quite one mile In length; was thers ever a more smoky,
foul, or dissgreeable place for passengers to go through?
The reason is obvious. Both tracks of the railway tunnel
are constantly occupied by locomotives belching forth clouds
of smoke, and the company employs no special means for
veotilation. The area of the Erie tunnel is about the same
as that of the London Metropolitan Railway, namely 450 feet
cross section, but it is twice the length of the Gower strest
station tunnel.

On the basis of the estimate given by Engineering, it
would require the consumption of from 20 to 30 lba., of coal
per hour to ventilate the Erie tunnel, by an hourly change of
its entire contents, while from 40 to 60 1bs. of coal would
ventilate ita entire longth every half hour.

It will also be seen, from the foregoing, how utterly absurd
is the bugbear which property owners and others have tried
to raise agalost the construction of the Broadway Under-
ground Rallway in this city, namely, that ita atmosphers
wounld bs bad. The truth is that the ssctional area of the
Broadway tunnel will not exceed that of the London Under-
ground Railway. Calling the area 450 square feet, and the
tunnels between the stations half a mile in length, the Broad-
way company will, nccording to the estimate of our cotem-
porary, be able to renew the entire con'ents of ita tunpels
every fifteen minutes on a fuel consumption of 40 to 60 1bs.
of coal per hour, costiog, say, 10 or 12 cents. This would
probably give a better ventilation than is ordinarily found in
our dwellings, offices, and stores.

Rallroad Traln Timer.

An ingenious invention has lately been successfully tested
on the Vandalis Rallroad, Ind., which records the motion of
railway cars. There is a locked iron box, attached to one side
of the car and containing a clock. The mechanism of the
latter causes & small dram, on which is wound a sheet of pe-
per, to travel at a constant rate. With the axle, by means of
rods aud gearing, a pencil touching this paper is connected.
As the pencil is moved slowly across the paper, by its mechan-
ism governed by the axle, and as the paper is slowly moved
forward, the pencil point inscribes a disgonsal line back and
forth., The paper is ruled in very small sections, every
fourth line being dotted and representing one mile; so that,
supposing the car goes & mile in four minutes, the line will
cross just four sections diagonally from one dotted line to
the next one, If the car stops, the line crosses the paper
directly and shows the number of minutes that the train is
at rest.

The names of the stations are written at the proper places
on the paper, and thus the exact rate of speed made at any
point on the line can be subsequently noted. The apparatus
thus affords an excellent check on the train officials, as, if the
train be run ahead or behind time, the fact is sure to be de-
tected.

The St. Joseph, Mo,, Exposition,

An Industrial and sgricultural fair is to be held in St
Joseph, Mo., from BSeptember 7 to 12, Inclusive. The
grounds extend over an ares of 100 acres, and form the site
of large and commodious bulldings, the main hall of which
covera 80,000 square feet, and the machinery hall, 16,000
square feet, of surface. There is also a fine race course and
ample sccommodations for live stock. No entiry fee s
charged, and liberal arrangements have been made with con.
necting rallronds.

The money premiums aggregate the large sum of $25,000,
and are offered for almost every concelvable object and pro-
coss, There are also special prizes, mainly awarded by the
citizens of St Joseph, two of which, at least, are evidently
intended to benefit the community through the advantages
of brisk competition. One ls offered for the best calico dreas
made by oy young lady under the age of twenly years, and
the other to the mother of the beat looking baby betwesn the
ngen of one and two yoars, The individual who Is about to
undertake the arbitration of the last mentioned question has
our cordial sympathy.

The Ralos of Farkin,

The Rev. Dr. H. . Barnum, missionary In Tarkey, in o
rocent lettor to the Now York Observer, glves an account of s
vinit holntely made to the rulus of Farkin, in Eastern Turkey,
noar the border of Parnin, He says: En routs to Van we
spont soveral houra with great interest among the rulns of
Farkin, The present town is little better than any of the
other towns of Koordistan; bat it is surrounded by s very
fine anclent wall, and contains very lmposing rulns, which
for ploturesqueness of effect fairly rival the Colisenm and
the Forum at Rome, The most noticeablo are & Inrge oathe.
dral and the elegant standing srches and pillars of & chureh,
bailt 1,400 or more years ago, in meniory of the Christian

martyrs who wers put to death by the King of Persis.
There is likewise & very fine mosque or late date, xlso i
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ruins, and & palacs, all of which combine to form & pleture,
the like of which Is seldom sesn in any lsnd.

Splral lnvol-Buczl Arrow Heads.

Wo published not long sgo an engraviog of sn Indian
arrow head, with spiral bevels to give rotary motion to the
arrow during Its flight. The specimen was from the collec-
tion of Dr. Olmatead, who bellaved it to be unique. As &
result of that publication, we have received several similar
specimeos; nlso lotters from other individusls who are in
possession of spectmens. In the collection of 250 arrow
heads belongiog to Mr. A. J. Schultz, of Dayton, Ohlo, there
are six which have the bevels. From these evidences it ap-
penrs that the rotating arrow was & not uncommon projsctile
with the North American tribes.

HOW SHALL I INTRODUCE MY INVENTION!

This inquiry comes to us from all over the land. Our answer is: Adopt
such means as every good bosiness man uses (o selling his merchandise or
Make your Invention known, and If It pos-
Advertise what you have for

in establishing sny basiness.
sessen any mwerit, somebody will want it
sale ln such papers as circulste among tde largest class of persons likely to
be luterested I the article. Sead lllustrated circolars describing the merita
of the machine or implement to masufsctarers snd deslers In the special
article, all over the country. The pumes sud sddresses of persons in dif-
ferent trades may be obtalned from State directories or commervial regis.
ters. If the nveution s weritorious, and If with (ts utility It postesses
novelty and is attractive to the eye, 50 muelh the more iikely It {2 10 find &
purchsser. Inventors, patentees, and constructors of new and useful
machines, implements, and contrivanees of novelly can have their inven.
tions {llustrated and described (n the columns of the SCIENTIFIC ANER]-
cax. Civil and mechanical engineering enterprises, such as bridges, docks,
foundries, rolling mills, architecture, and new Industrial enterprises of all
kinds possessing interest can find & place in these columns. The pablish.
ers are prepared to execute {linstrations, in the best style of the engrav.
They may be copled from good photographs
or well executed drawings, and artists will be sent to aay part of the coun-
try 10 make the necessary sketches. The furnishing of photograohs
drawings, or models Is the least expeasive, and we recommend that course
as preferadle. The examination of efther enables us to determine if 11 is
8 sudject we would like to publish, and to state the cost of engravisg In
sdvance of its execution, so that parties may decilne the conditions with.
oqt lncurring much expense. The advastage to manufscturers, patentees,
and contractors of baving thelr mackhines, inventions, or eaginesring
works {llustrated i a paper of soch large circalation as the ScuENTIFIC
AMEXICAN {8 obvious. Every lssue now exeseds 2000 sud will so0n reach
20,000, and the exteat of {is circulation is imited by no boundary. Tuere
i» DOt & country or & large city on the face of the glodbe where the paper
does not cirenlate. We have the dest autlority for stating that some of
the largest orders for d articles from abrosd have
come O our manufacturers through the medinm of the SCIENTIFIC
AMERICAN, the parties orderiog bavisg seen the article {llustrated or
advertised tn these columns. Address

ing art, forthis paper only.

»
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MUNN & CO.,
37 Park Row, N. Y.

NEW BOOKS AND PUBLICATIONS.
Mecuaxican Humor: a Collection of Original Anecdotes
connocted with Esgineering and Mechanics. By J.
Richards, Mechanical Engineer, Author of “ The Princi.
ples of Shop Manipulation,” ete. Price §1. Philadel.
phia, Pa. : George Kichards, Franklin Institute Building.
Mr. Richards has collected la this volume several readable sketches sad
anecdotos of workahop life and Its peculiarities, accidents, and remarka-
ble occurrences. The last tale (o the book, called * Struck by & Sea,” s a
K00d pleceo of descriptive writing,

AN INTRODUCTION TO TUE STUDY OF GENERAL Bronoey,
DM_Il‘znrd for the Use of Schools and Science Classes.
By Thomas C. McGinley, Principal of Croagh National
School, Ireland., With 194 Illustrations. Price 75 cents.
Now York: G, P, Putnam's«Sons, Fourth avenue and
28d stroet,

The rapld (noreass of our knowledge of the Initis) forms and phenomens

of life, due so largely to the lavors of Balfour, Carpenter, and Huxloey, has

Awakoned great interest (o thin moat tmportant branoh of natoral selenos ;

and there fs & widespread demand for el tary and 10 texs hooks

of the sabjoot, whioh Mr. MoGinley has responded to 1n a terso, wall writ.
tan troatine, oartiod down 1o the latost date. We commend 1t to the notios
of inatruators n natural history,

Tur Lrapu, o Collection of Sacred and Secular Musio for
Choirs, Conventions, and the Home Circle. By I, R,
Palmerand L. O. Emorson, Price $1.88.  Boston, Mass. :
Oliver Ditson & Co,, 277 Washington street.

This volume adds one more 10 the number of books of dilute Wwusiy

which encumber the shalves uf our school and other Hbearies, Most of

Tho sougs coutatned o this Dok would not Paks tuuster 4% & s¢hool wirl's

At ativipis at harmony | and the few meritortons selections i 1t (Mun -

delasohn's ¥ May Bells™ and one or two more) are garbled and disfigured to

SULE Lhe * taate of the compilors,

Tuventions Patonted In Kogland by Americans,
(Complled fram the Commisatoners of Patents' Journak)
Frow July 51 to Augost 13, 1820, tnoluslve,
POLY A0 XUt Looke~1, D, Guyer, Now York oity.
Can CovrLun axp Hurrsn. 0., Pooley, Butfalo, N, ¥,
Can Buriaomi~K, Nawontb, Westtraok, Me,
Crovuss Wrixanrn. O, M, fowlett, Auburn, N, ¥,
DRXTAL KNoivn, <N, Stow, INoghameon, N, ¥,
ELuarr o Senoea, B, OUI of al., Now York oity,
EMUROIORRY ArTaonmust (0, M, Rameay, Now York alty,
FORIING, DRILLING, & Rivarine Maouia s 82 A Taumton Moboken,N.J
FomLron MeraLLonoy.~C, £, Leatar, Now York etty,
GRYRRATING POWRR.~ 0,0, Waloats ot gf., Washington, D, 0,
TANYEATER. <D, M, Oahorne (of Aubura, N, Y.), London, Bnglaud.
TLLOMINATING CLook DiALs, ¥10,01, 0. Cook, Brooklyn, N, Y.
MANING CHALN, K70, ), Balden, Bris, Ps.
MARING Fram Hooxs. — Willtam Court of ol, Brooklyn, N, Y.
PAYRMENT. =, Eadly, Ban Pranoiseo, Cal,
Pourania Fouxrain,~0. 4. Wenok, New York eity, « al.
ARLPBUAT AN MoTive POWES. 0. Rischmuller, Ban Fransleoo, Oa)
Buwine Maonixe Fann, <0, Mureth), Xew York ofty,
SHAPY Covpting axn PULLET How A, Brohmar (of Phliadalnhis, P4
Londen, Ruglaad, i
BWINMING Arranarvos ~F, Tryesn, Drooklyn, X, T,
UMNANLLA 0. A, Thompaon, Bask New York, ¥, X,
Veiwew Wik, <. i, Bmall (of Buftalo, N, ¥.), Loudon, Bagiasd,
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Improved Indin Rubber Horseshoe,
Amel J. Doan, Newark, N. J., ss(gnor to himeelf and George D, Dean,
aame pls 1o & rabber horeestioe haviog an apper exteading to the
ankie, and draws In 68 the rear part to overlap the heel, A full deserip-
tion with filustrations will be found on page 165 of this lesue of the Sci-

Improved Horse Collar and Hames.
Mastin abbell, Mount Kisco, N. ¥.—1In this devioe the names are pivoted
piy 4t the top, and are connected at the lower part by & pivoted ad-
Tustable Iatoh, which slides, with Its forked and notehed end, over s guide
Dolt, and 1s Jocked thoreon by & spring pawl.

Improved Muachinery for Dreossing and Finlshing Hides
and Skins.

John Pollman and John R. Edmonds, Wonersh, Eogland.—This laven -
tion relates to Improved machinery for “ friziog,” * feshing.” and
‘scudding ™ hides and skine, and for staking snd grounding leathor.
The machine conststs of & sultable frame, In which fs mounted s shaft, on
whioh a long knlfe or s rabber is carried. Motion Is Imparted to the abaft,
and to the knife or rabber which it earries, from a maln shaft sanltably dis-
posed. The skin i 1atd upon & traveling apron, by which (L s fed between
& palr of rollers in proximity 1o the knife ahaft snd parallel therewith, the
skin, after having passed through these rollers, bolng held by the operator
agninst the knlfe or rabbers. Moaus are provided 1o streteh the skin and
koep It fiat when on the apron, and prevent it falling Into folds or wrinkles
1n passiog between the rollers.

Improved Means for Adjnsting Knirting Bures.

Goo.Campbell,Cohoes, N.Y . ~Thix invontion conaists of an arm which sup-
ports the rotating loop,or stiteh adjusting or discharging burr, of a knttting
machine. Itis fitted on a vertioal scrow stud of the permanont arm,and
Bas a thumb nut below and a Jam nut above, together with a steady pin In
one Of the arms working freely through the othor, whereby the verties)
adjustment of the barr relativoly Lo the needles, and to the other burrs,
oan be eastiy and accurately eficctod, and the arms be rigidly and perma-
nently fastened.

Improved Button Hele Beuguet Helder,

J. Albert Ktmball, New York city.—A hooked plate Is attaohed to the
under side of the Iapel of the coat, just below the button hole, through
which the stems of the flowers are to be passed. An elastio strap is then
passed arouud thelr stems, and secured by a loop passed over a projecting
hook on the plate.

Improved Bincksmith's Tongs.
Danle! Kuokel, Otegon, Mo.—This 11 an Improved instrament for use for
u drill extractor,a blacksmith's tonges, & vise, a wrench, and for various
olher uses. 1t conststs In a palr of pivoted jaws, arranged In suftadble
frames with & screw shaft, and 5o combined that the jaws sre worked by
moving the sbaft out or In.

Improved Hog Elevator.

Willism Kelly, Surquebanna Townsalp, Dauphin county, Pa.—Two posts
are set (o the ground and cross bars arc passed through mortises In them.
The upper sldes of the cross bars recelve longitudinal bars, s palr of which
1» onnected with each palr of cross bars., The longitadinal bars are
notehed upon thelr upper edges, to recelye the gambrels when suspending
the carcarses. The upper ends of the poats are conuected by a beam,in
which Is & pulley, around which passes a rope; in one end s an eye, to
receive & hook attached to the gambrel. The rope is passed around a bar,
which Is plvoted (o & mortise in the lower part of the post. With this con-
stigetion, by ralsiog the outer end of the bar, the exd of the rope runs
down, 50 that Ity eye may be placed upon the hook. Then,by lowering the
froe end of the bar, the animal will be ralsed, 5o that the gambrel may be
turned to rest upon the bars.

Improved Cotton Press.

Willxm H, Walker, Coarleston, S, C.—The follower works up agaissta
stationary press head, and is connected dy rods with the crosshead. The
under sido of the latter Is cam-shaped, and rests on friction rollers (o the
upper ends of segmental wheeld, turalng on axes, and baviag the power
spplied st the lower end for working them. Slotted beads connect with
the wheels by plos in the slots, the heads belng worked by an englae, to the
rod of which theyare connected, and the slots are curved so that the
dimizution of the throw of the head, which takes place as the wheels ap-
prosch the vertical lines of the pivots, is to some extent competnsated by
the pivots belng forced up sald curves,

Improved Fluting Iron.

Chsries Anderzon, Boone, lowa.—The upper surface of the bed plece ir
an are of a circle, with grooves thcrein of any desired form. The lower
side of e upper portion of the device 14 grooved to correspond. In thls
upper portiin is 3 cavity 1o receive & heated fist fron, 0 as to allow the
Beat from the fat iron to be transmitiad to the futer Indirectly through a
stratum of air, and thus to be tempered.

Improved Wind Wheel.

George Candee, Padd;’s Rua, Ohlo~The wings consist of a frame snd
pasel, the sald panel Atting snagly Into sald frame. The ends of the panel
are pivoted eceentrically to the eads of the frame. A welght of sufclent
siz= is srranged to Bold the panel fa line with the frame, under ordinary
ciroumatances; but should the win® grestly incresse In force, the panel
will turs upos it axis, presenting ite edge to the wind, the welght briogiog
1t back Lo Its place 83 5000 a4 the force of the wind abates, The wings are
beld sgatost the wind by another welght, and mechanian 1s provided so
that, should the wind focresse In force, stop blocks will be pushed back,
ralsing the weignt. Toe whicel will thus be stopped by an excess of wind,
and will start agaln sutomatically as the wind abates. There 18 aleo s vane
with suitable wings, sdapted 1o serve as 8 governor, snd so arravged that, as
1he wind Increases in force, the outer ends of the winge are foread back,
Wwhich ralses a belt sifter and prevents the mackine from belug driven any
fsster by the increased veloclty of the wind woeel. Should the wind stil}
iscrease 1o force, the other davices Are operatod 1o throw the wings of the
wind wheel out of the wind, As the force of the wind abates, the belt
shifter drops downward, which increases the relative velocity of the ma-
chisery.

Improved Car Brake.

Stephen C. Taft, Frankita, Mass.~Trisngular brackets are sttached to
the trock frame, the aagles of which are down, and directly below one of
the axies. There i3 a friction wheel 0 & shaft, the latter entering s bent

ever attached 1o one Brackel, This shaft 1s free Lo revolve, one end In the

bent lever sod the other (o the bracket. A chaln wheel ls fixed on another
shale, which sbafl revolves in the brackets. A Joose friction chaln pasees
srouad the chaln wheel attached 1o the lever, A rod ls attsched to an arn
on the chaln wheel shaft, which cxtends to (he locomotive, aad 4 con-
nected with a windless shaft and wheel, which ts under the control of the
engineer, by moaos of which he oati apply the brakes to all the cars in the
tealn, Wheo the rod Is drawn toward the locomotive, the friction chaln is
tightened on the wheel, which draws on the bent lever, Oue end of the
friction wheel shafe betog confined fn Lhin lover, Ibin movement will ratse
the friction wheel, and eanse It to come 1n eontact with the axle. The axle
belng vevolved rapidly will cause the (riotion whoel and shaft to revolye,
windibg up ehalns, one of which counects with the brakes of tho cars in
front, and the other with the brakes Of the rear oars, As tho whoels cossn
to revolve, the friction wheel will cearo Lo act, aud the ears will slop. The
back mollon of the rock shaft is producod by & spiral spring,

Improved Treadle,

James W. Staples, Biddetord, Me,—~The troadio rod 1s plvoted to the sew.
ng machine table, aod hisugs down to & polot & Mitlo above the frame con:
pecting rod, where It (s proyided with & foot pleons. A bell erank (s pivoted
st {te sugle on the g rod, and ted by one arm by means of
& rod to the ersok, while the otter arm s attaphed o the treadlo rod,
Tue driviog pulley tarns {o & plase st right apgles to that in whish the
treadle rod swings, sud & Iok 1s employed for connecting the bell crapk
with the rod sttached to the crauk, o allow the former to vibrate tu two

directions.

Scientific American,

Impraved Devices for Preventing Children from Falllng Out
of Windown.

Gabriol Konlgeberg, New York eity.~Horlzontal rods ars placed seroes
thn lower part of the window, and rupported In wooden blocks, Each
block has s ceniral perforation for the rod, whish fv cut exactly to the
widih of (he window, the blocks belng placed between the sash.gutding
atrips. A wafefent number of blocks and rods are arranged tn the window
to pravenl any p ty of i or d 10 the children ooking
out, Tha uppermost bloek s seeured, $0 &4 Lo blad firmly the whole serfes
of blocks together. Ry detaching the fastening devioe or sash, the apper-
moMt blocks may be raised and earriod on the rod toward the center, o that
ABE UpPer rod may be readily taken out of the ssah strips, and then the
Olhur rods with ihelr blocks ralsed from thelr conneoting bloeks and de-
tachod from the window,

Improved Call Bell,

Samuel G, Lavey, Now York olty,~This Invention conslats of a movable
ok for holding sdvertistog eards or bills, connectod with & eall hell for
hotels and the Hkeo places, and provided with mechanism for moviog (t, so
arraiged that eaoh time the bell rod s oparated for sounding the ball 1y will
CAUAE 1he rack Lo alift the Dreadth of one or more of the cards or bills, Lo
ohsnge them aboat and present different ones to view, (0 & mManner calen.
Iated to attract attention.,

Improved Telograph losulntor,
Chas. L. Lo Daron, Pensscols, Fis. —This inveation conststs In & peenline
construction and mode of fasteniog telograph wiro (naulators, whereby
security sud facility of appliance may both charascterize the same davice,

Improved Cooking Lamp.
Goorge P, Houston, Washington, D, C.~This Invention relates to and
consiaia in moans by which alcohol may be utilized as fael upon excurslons,
hanting, or other expeditions, sad tn Jocallties or seasons whare but Hitle
fire Is deslred, Tals 1 sccompiished by means of a folding stand, con-
straoted te recelve the cooking vessel and hoater In a novel and convenlent
manner,

Improved Taool for Charging Plles of Rallrond Ralls and
other Iron inte Furnaces,
sSmith W, Kimble, Springfield, NL.—This invention relates to and consists
In means for oharging rilroad mil piles (uto heating furosces with conve-
nlence, facllity, and cconomy of human Iabor,

Improved Pinno Sound Insulating Attnchmont,
W, It Miller, Daltimore, Md.—<This invention rolates to a novel mode
of applylng & nonconductor of sound to a piano, 50 ax to prevent its di-
veraion and partial esoape by way of the Jegs.

Tmproved Pipe Mold Drylog and Casting Plt,
Ben). 8, Benson, Daltimore, Md.—This improvement relates to the floor
of the ovon and ossting pit, and consistain providing the plates orsectious
which compono the same, with & serles of apertures, pecullarly arranged
for the upward passage of the hot blast to act on the pipe mold, both (nte-
riorlly and extorlorily.

Improvement In Metnl Plpe Mnnpufncture,
Ben). J, Banwon, Baltmore, Md.—The objoct of this Invention {8 to pro-
vide an Improved plt or oven for drylog pipe molds and easting pipe there-
1o, together with improved applisuces or apparstus connected therewlith
for holsting, carrying, adjusting, supporting, and loeking or fastening the
mold fasks,

Improved Combined Looking Glass nnd Photographic Frame.
Isasc N, Shatto, Newport, Pa.—An inner frame 18 hinged 10 the outer
trame. The hinged frame has the glass fnserted in i, and is provided with
& back, which I covered with velvet. The malo frame is aleo provided
with a back and with & glass, between which and the back photographs or
records are to be placed. By this construction, the device, when closed
preacnta no appearance of belng anythlag but an ordinary looking glass.

Improved Mill Burr Dress.

John D. Mizer, Moflett's Creek, Va.—This Invention relates to means
whereby a mill barr may be dressed 8o as to prepare the grata for flouring
atthe eye of the stone, and thus save a large peicentage of the power
ordinarily required under like circumstances, as well as permit the mill to
be operated by twenty-five per cent less water.

Improved Crenm Suet Compound.
John Hobbs, Boston, Mass. —This invention consists in a noveland vala.
able process, by which tallow msy be 20 prepared and Intermixed with
partially churoed cream that the product will subsequently granulate and
SMume & waxy appearance. It will then have the odor and fiavor of cream,
while it possesses the property of remalning solld up to a tempersture of
0, and of allowing a clean cat at all times,

Improved Low Water Indicator.

Charles N. Myers, Chicago, Ill.—A float controls the valve by which the
whistle or alarm is sounded when the water becomes too low. The valve
rod Is extended horizontally, and supported in a socket formed in one stde
of the float case, snd In the fork of an arm of an elbow lever connected
with the float. Tils forked arm moves or slides the valve rod, when the
float rises or falls, by engaging fixed collars on projections on the rod.
Tue rod 1s alas adapted for application of a device for turning It and grind.
1og the valve Lo Its seat,

Improved Surface Planer.

Willlam C. Margedant, Hamliton Ohto.~Thia invention relates tosurface
planers, and consists In causing the apron, which preventathe collection of
shavings on the rollers, and the bonnet, which catches the shaviogs and
throws them on the apron, to serve togetheor as an upper table.

Improved Vehicle Reln Guard,

Wiliam Levy and Willism . Christian, Ashisnd, Pa.—This Invention re-
lates to harness, and consiats In means whereby the entangiement of driv-
Ing reins with swingle trees, and many other idents, may be eflectually
prevented.,

Improved Machine for Molding Plpe Molds,

Denjamin 8, Denson, Saltimore, Md.—‘l’h}o lovention Is an improvement
on the wachine for preparing the molds for castiog metallic pipes, for
for which letters patent No, 35,178 were granted, September 3, 1561, The
tmprovement relates to an adjastable counnterbalance for the flask holder,
whereby an equipoise Is malstained durtng the vertical movement of the
Istter; alvo, 1o the arrangement of radial revolving fingers In the sand
hopper, 1o act in regular suceession, to throw & cobstant and equable
stresm of sand (nto the flask ; sleo, 10 & revolving cone for cqualizing the
Alstribution of sand within the hopper; slto, In & spring balance or welgh-
ing attachment for determiniog, In sdvance, the weight of the molds,

Improved Fertiliziog Compound.

Denjamin G, Carter, Oatlands, Va, —This Invention relates to fertilizirg
compounds that are intended to take the place of stable manure, ylelding
to the plant all thoss elemonts of 11y composttion in which the sofl In Jlable
to be deficiect, 1t contains, io s choap and easily transportable form,all
tho Ingredients walch give value Lo stable manure.

tmproved Combined Ventilnter and Chimnoy.

Walter I, Minkloy aod Charles J, Dibrell, Dallas, Tex.<This Inyention
connlats of an frondined tnner flue, secured within an outer osnlng with
suitable bottom aud top porforations for cstablishing a ventilating alr our.
rent around the fue, The osming Ia sccurely attached to the colllog snd
roof, and supported on sultable hangers or straps, A detschable extension
flue te sot 16to the upper end of tho toner flue, and provided with raln.pro.
tecting caps or shods at (ts top and above the upper porforated ond of the
yventistor,

Improved ot Alr Registor,

Bdward A.Tuttle, New York efty .~ This Invention consiats of the moving
doyice for oporstibg the fans of a register. It formy part of tho reglater
front or top, and Is Atted, Arrangod, and secured in the statlonary part by
tugs 1o front of and behind fanges on which the moyable part alides to
work tho fans, Thoe sald lugs and the flauges are s0 contrived that the parta
subject Lo wosr sre hildden from view. The saldmoving part is connected
willi thio fans, so that, when sll parts are adjusted in plsce, Its cecape
through the notehen, by whioh the lugs golng behind the Sanges Are lotro

duced, s prevented
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ITmproved Lid for Closing Gus Retorts, Sognr Filtors, ete,

James Dunselth, Now York elty.~Tnie Is an fmproved 114 for gss retorts,
sugar Alters, aud other vessels that require to be olosed Atrtight, sad 1y
A30h A WAY LWL they esn be readily opened and olosed, s rv ) By
wattabla constroction, should tar, coke, or other substance g¢i vpon o
sdhers to the mouth of the vessel, & fow tarns of the 14 back asd forgy
will bring sald 110 to Its scat. and the sald substance, instead of dotag say
harm, will be & poritive baneft by serving o4 & sest to the Nd. Afterwarg
by tursing the 11d in the direotion (o cause the rollers to roll up Inelined
beads, the 1ld will be foreed Armly (1o 1te seat, This constrnetion alsg

enables tho 110, should 1t become worn, to be readily ground Lo 118 pest, so
a8 Lo always shut afrtight,

Improved Corn Planter.

James W. Stmpron, Dry Itidge, Ky ~The wheels earry the axle with them
In thelr revolatlon when turalog forward, and allow the axle Lo be statiop.
ary when the wheels are turned backward, To the axle are atiached coams,
which, as the sald axle revolves, strike sgalust & bar and push It forward,
In the upper arme of bars, connccted with tho bar last mentioped, ars
formed holes Lo contaln seed enough for & hiil, nod in such porittons as to
entar the hoppers (o recolys the ssed As the bar moves back, and to pass
ont of sald hoppers, and over holes n the platform as the har moves for.
ward. Asthe seed drops through the holos In the plstform, It is reselved
upon lower arms of the second bars, and beld until the first bar moves back,
when It drops to the ground. The driver, from his sest, by operstiog &
lever, can ratse the farrowing plows from the ground when desired, The
covering plows are placed & Iittls o the resr, and st one wide, 8o ss 1o A11
the furrows oponed and eover the seed. The covering plows ey be ralsed
from the ground with and by the farrowing plows, Gmall V-alinped barraws
Aredrawn In the rear of the coverlng plows. The same movement of (he
lever ralses all the plows and the harrows from the ground, By
snother lover, the axlo may be turned by hand to adjust 1t with respect to
the dropping device, and to the wheels ; sad by mesns of & (hird lever, the

dropping device can be operated by hand, or held from opersting, s+ may
be dealred.

Improved Cotton Proess.

John H. Slmounson, East Norwich, ¥. ¥.—~The followers are fitted W altde
up and down tnsido of the case, the Jower one baviog the long projections
extending throogh slots, to be connected to racks for belag ralsed and low-
ered by gears. The upper one has the short projections extendiog through
slote, to be connected to racks which sre 8180 opersted by the gedrs. The
racke move the heads In opposite directions by one and the same movement
of tho wheels. The Intter are goared with thedriving shafts by a palr of ec-
ecntrio toothed wheels, 80 adjurted that the leverage of the power (ocreanes
Progressively as the work progresses ané the resistance Incresses. The
driving shaft Is worked by s hand lever, pawl, and » ratehet wheel. The
ratchet wheel Is made eccentric 1o Incresse the galn of leverage. The pro-
Jectionn of the other follower connect with recks by sliding under books,
by which the follower is pulled down, They bave s hook projectiog over
the sald hooks, by which the follower is ralsed when the racks sre forced
up. The racks also have s hook, by which they eogage with the cross bars
whon ralsed up to be beld properly for the projections to engags with thewm
when the follower s moved back over the pross whea it 1 fillod.

Improved Spring Rocking Chalr,

Stephen Fallon, Brookiym, N. Y., ssiguor to himeelf and Joseph AL
Hodgens, of same place.~The base frame consists of two aide frames com-
neoted at thelr upper middle parts, and st thelr resr parts by ronzds. To
the seat frame aro attached two or more springs, whick are colled sroand,
sad thelr other ends are attached to the round, the ends of which work Ia
sockets in the frame,. Thus the springs form the only counection detween
the soat and frame, 50 that the seat Is both supported and rocked on them,
By withdrawiog & pin and turning the round, the tension of the eprings
may be increased or diminiehed, as destred.

Improved Fluting and Smoothing Iron.

Benjamin F. St. John, Sheldyville, Ind —The hasdle has o base with &
flange, which latter surrounds the smaller upper section of the iron when
the handle fs attached. The upper section is cast on and forms a part of the
fron. A spriog hook, attached by s pivot pin to the bandie, works through
s hole In the front of the fange sad enters a hole In the upper section. At
the rear end, the handle is attached by means of & pin in the upper section
and a bole through the flange.

Improved Sewing Machine.

John Speirs, New York city, assignor to himself and Heury P, Cox, same
place.—This Is a novel means for operating the looping hook of that class
of sewing machines In which an usder looping thread is used, It consists
in the mechanism for imparting & rocking lateral movement to the looplog
book, for moving the hook to and from the needie la a longitadinsl
direction.

Improved Paper Bag Mackine.

Truman Hotchkiss, Srratford, Conn.—This mschine is for msking satche
bottom bags of various sizes. The paper Is drawn down over the gulde
roller,and forced along under the movabdle Ahear, over the statfosary one,
to a table In front of the formivg roller and the foldisg roller. Ooe margin
of the paper strip also passcs under the pasting roller to recelve the paste,
by which the edges, jolncd In the forming of the tube, are pasted. Italso
passes betwoeen the former and folder and under the prester bar. Assosn
#s the end of the paper strip comes to & gage, It stops and s out of by the
fall of & cutter. The fulders thea commence to turs, and at the same time
the pressure bar springs down and presses the paper against the forming
roller, 80 that it will be ¢rawn 1n between the folding rollers and folded.
By thesame operation, the margln of the paper at the knife is draws uader
the pasting roller on the cutter and pasted, for sccuring the folds of the
bottow of the bag, When the roller folders have made one revolution
ard formed the tube and united the edges, they reet, while the sliding horls
rontal end folders go forward Just in front of the end of the former, and
fold In two stdos of the extension of the tube beyoud the former to form
the bottom. Then the vertical sliding folders move forward and fold in
the other two sldes, and complete the bag. An Ingenious device, lastly,
fattens the bag dowa at the sides, and folds the bottom down fatwise on
the upper aide, 50 that it will pack Into bales or boxes economically, with
outinjary to the bottem.

Improved Corn Husking Machine.

Edward Ellison, Waverly, Md.—~This lavention relates to means whereby
cotn may not only be denuded of the shuck, but at the same Ume retieved
of the stem, and whereby the ear, the leaves of the shuck, and the exclscd
stem may be diseharged soparstely, the leaves belng loft fn & state ready
1o be used for mattrasees and kindred purposes.

Improved Fleor Clamp.

James Carlile, Sprivgield, Mars., sasigaot to himself and J, 11, Haaking,
wame plnce.—This Invention continin of & pair of griplug levers pivoted to
% hand lever, ur 10 & pressuro plate or board on 11, for seting upon the edge
of the floorlog. 1018 arranged (o conneotion With cAm grooves 1n a plato
aleo attached to the lever, so that the gripers balng placed on the jolat with
the poluts near the lower edige, and the hand lovorabove, with tho presure
plate sgaiost tho fooring, aud the hand lover bolog pressed forward 1o the
alrection to elamp the ooring togethor, such notion will canse the mpqll
to bind fArmly againat tho Joist, and hold for a fulcrum for the hiand lever
and will 1ot go and releaxo tho hsnd lever when tholatter (s moved back
aftor pressiog the Noorlng.

Improved Stagiog Clamp,
Charlos 1, Ttlohards, Orange, Mass.—The olaps are mado of fron rods
oo bAlf Ineh, mors of leks, I diameter, The bodies re of  length equal
0 the breadih of the ledger boards, and are bout at right aogles to
pase a0rosn the edgen of the satme and the aldes of the polés, They are bent
agaln &t right angloes Lo overlap the outer aldo of (ho poles, sod thelr endy
ate bont {nward at rlght angler, and aro made sharp 40 as (o be drives it
e sald onter sido of the poles. Thoy are also arrenged diagonhlly acton
tho tuner stdo of the poles, and thelr ends aro bent taward fn opposiie
directions to overlap the outer sids of the poles from the oppoklte slden,
#0 that tho strafn will COmO ARAIuAL tho sald poles.  Tho ledger boards are
Kept from Alipping 10 the clamps by wedges, Dy this eonstruction, the

#0AoNd (v put up without the use of nalls,
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Buginess and Pevsonal,

The Charge for insertion wnder thix head (s 81 a Line,

Telegraph Inst's, M. A, Buell,Cleveland,0.

Wanted—A Position, by a thorough Me.
ehanical Bagineer, who can arrauge Foundry aad get up
all tackle on the most Improved plans for the mannfae-
tare of Cast Water and Gas Plpe, and all castings requl
red for Water and Gas Works, as well as other heavy
Castings. The best of reforences and experience. Ad-
dross Boglaeer, P, O, Box No, 81, Loulsyille, Ky.

A First Class Pattorn Maker wants a Situs-
tion, Dest of referonces givon, If required, Apply, Hox
412, Gallon, Ohlo,

MeCulloch’s Microgcopes magnifying 10,000
times, with pamphlot giving explanations, freo by matl
for 35 conts. Address W, Hrowne, Dox 486, P, O, N.Y.

Anderson & Son, Mechanical Engineers,
farnish Desigos, Drawiags, Extimates, and new Mechan-
teal Movements for Exporimental and other Machinery.
04 Broadway, Now York,

Vertical Tubular Boilers—all sizes, Send
for Price List. Lovegrove & Co,, Philadelpbia, Pa,

For Sale—A Gear Cuttor, Thos, Robjohn's
make. Lathes, Jewolers' Tools, &o. F.Ward, 172 Front
Street, New York.

Componnd Propeller Pumps,for Mines,Quar-
ries, Canals, and Irngaling purposes, Circulam on ap
plieation to Hydrostatlo and Hydraulic Company, 913
Ridge Avenuo, Philadolphis, Pa.

A machine that actuslly pays its cost in 30
days! Made by Hamphrey Machine Co., Keene, N, H,

For Solid \Vmu%ht-imn Beams, etc., see ad-
yvortisement. Address Unlon Iron Mills, Pittsdburgh, Pa.,
for lithograph, ete,

Electrie Bells for Dwellings, Hotels, &o.—
Most retjable aud cheapest Holel Annanclator, Cheap
telograph outfits for learnora, Ina'ts for Private Lines,
GasLighting Apparatus,ete, J 0 Hessln,Sc.Cleveland,O.

Pattern Letters and Figures, to put on pat-
terns of castings.all sizes, H. W.Knight,Sencca Falls, N, X.

Diamonas and Carbon turnea and shaped
for Screntific purposes ; also, Glaziers' Diamonds mann-
factured and reset by J. Dickinson, 6 Naseau St N, Y.

Hand Fire Engines, Lift and Force Pumps
for fire and all other purposes. Address Rumsey & Co.,
Sencea Falls, N. Y., U. 5. A,

A thorough Machinist and Draughtsmsan, an
experiepced Foremun, oeslres omployment. Address
Edward Clinton, Philadelphta, Pa.

For Sale—Two Steam Saw Mills and three
Farms, by C. Bridgman, 8t, Clond, Minn,

Deane's Patent Steam Pump—for all pur-
posea—Sicictly first class and rellable. Send forcircular.
W. L.Chase & Co., 95 & 97 Liberty St., New York.

Spinning Rings of a Superior Quality—
Whitinsville Spiuning King Co., Whitinsvilie, Mass,
Send for sample and price Ust.

Wanted—The Manufacture of “Specialties”
mades mostly of Wood. Bayer & Co..Meadvilie, Pa,

The Pickering Governor, Portland, Conn.

Portable Engines 2d hand, thoronghly over-
hauled.at & Cost, 1,0, Shearman, 43 Cortlandt St N.Y.

The [mproved Hondloy Cut-off Engine—The
Cheapest, Best, and Most Economical steam-power In
the Unlted States, Send for clrcular, W. L, Chase &
Co., 98 & 91 Liberty 8¢, New York,

Mechanical Expert in Patent Cases. T, D.
Stetson, 23 Murray 1., Now York,
Gas and Water Pipe, Wrought Tron. Send

for price list to Nalley, Farrell & Co,, Pittaburgh, Ps.

Fo Fan Blast), Portable and Station-
ary. Keystoze Portable Forge Co., Phlladelphls, Pa.

The “Scientific American” Office, New York,
I fitted with the Miniature Klectric Telegraph, By
touching lctle buttons on the desks of the managers,
Algnals are sent to persons in the varlous departments
of the establishment, Cheap and effective. Splendid
for atiops, offices, dwelllugs, Works for any distance.
Price #5. F. C. Beach & Co., %63 Brondway, New York,
Muakers, Send for free lllustrated Catalogue.

All Fruit-can Tools, kerracute,Bridgeton, N.J,
Brown'’s Coalyard Quarry & Contractor’s Ap-

paratus for holsting and conveylng materials by iron
cable. W. D, Andrews & Hro,, 414 Water St., New York.
For Solid Emery Wheels and Machinery,
#end to the Unlon Stoue Qo,, Boston, Mass,, for circular,
Lathes, Planers, Drills, Milling and Index
Machines, Goo, 8, Lincoln & CUo,, Hartford, Conn,

Hydraulic Presses and Jacks, new and sec-
ond hand, K. Lyon, 410 Grand Btreet, New York.

Engines, Bollers, Pumps, Portable Engines
Maohinists Tools, I, M, Siearman, 45 Cortlandt 8t., K.Y,

For best Pressos, Dies and Fruit Can Tools,
Bliss & Willlame, cor,of Fiymouth & Jay,Brooklyn, N.Y,

Price only three dollars—The Tom Thumb
Electric Telegraph, A compact working Telegraph ap-
parstus, for seading messages, making magnets, the
eleotric Ugnt, giving alaruis, and various other purposes.
Can be put Lo operation by any lad, Includes battery,
Koy and wires, Noatly packed and sent to all parts of
the worid on rocelpt ot price, ¥, C. Beach & Co,, 203
Broaaway, Now York,

Rue's “ Little Glant” Injectors, Chespest
and Best Botlor Foedor In the market, W, L. Chnse &
Co,, %, 9, ¥ Libarty Strost, New York,

For Surfuce Planers, swmall size, and for
Hox Corner Grooving Machines, send to A, Davis, Low-
el), Maas,

Pock’s Patont l)mn Pross. For circulars,
sddress Milo, Feck & Co,, Naw Haven, Conn

Smell Tools and Gear Wheels for Models,
List free. Goodnow & Wightman @ Cornhill, Doston,Ms,

The French Files of Limet & Co, are pro-
pounced suporior to all othior brands by all who use
thewn, Dogtded gxeollonce and modorate costhave made
theso goods popular, Howmer Foot & Co,, Bole Agents
for Awerica, W Flatt Siront, Xow York,

Minlng, Wrecking, Pumping, Drainage, or
Irngating Machiuery, (Or sale or rent. Bee advertise-
ment, Andrew’s Patout, loxide page,

Automatio Wire Hope R. R. conveys Conl
Ore, &o.. without Treatle Work, No, M Dey stroot, N. ¥

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwelllngs with Gss. 34 Doy strect, New York.

Templos & Olleans, Draper, Hopedale, Mass.

Bost Philadelphis Onk Belting and Monitor
Buitehed, G, W, Aroy, Manufacturer, 801 & 903 Choryy
By, Phtiadelphls, Ya, Beud for pew ¢iroular,

Buy Boult's Paneling, Moulding, snd Dove-
Walliug Machine, Send for olreulsar snd samplo of work.
B, O, Mach'y Co,, Battle Croak, Mick., Nox 277,

s— |

J. E H. will find results of experiments on
the tensfle streagth of steel In Trautwein's "Ragineer’s
Focket Dook."—F. C, B. will fnd direetions for making
plokles on p. 181, vol, T0.—<H, W, 0.'s queries ax 1o ele
vator belts and mill gear are lagomprebensible.~J. M. ¥
will ind descriptions of pontoon snd other bridges In
Mahan's “ Civll Engineering. "W I, D, will find direcs
tons for preserving entomologloal sapecimens on p. 404,
Yol 39.~W, P, can repalr his damaged looking glass by
the process described on p, 300, vol. 0.0, L, IL will
fod & recipe for parafiln varalsh on p. 91, vol. M,

E.H.,Jr.,asks: What is the proper length
of the Inside of & IInk for sa cagine of 3yxé lnches,
whole throw of valve befag X of aninch? A. Therels
no general rule. Make It of such o length that It seetns
well proportioned 1o the other detalls,

C, H. C, asks: What is the theory or phil
osophy of the tmprovement of & violin by age? Is It
the use of the Instrument, or ((s age, or bBoth, that pro-
duces the Improvement? A, Violius doubtless Improve
by age, as they become betier seasoned ; and the supe
rlority of & few very old violins Is due to thelr excellent
manufarture.

G. L. E.asks: Will a siphon pump answer
the same purpose as a steams puwp’? Wikl » siphos
pump L the water 35 or 30 feet and dellver 1t 20 feet?
WL It take as much or more steats 1o run the sipbon
ax s reguiar steam pump? We use & steam pump, 300
feet from mill, 1o draw water from well aad through it
to mill, sufficient to make steamn for a 20 fuch cylinder
engine. We take steam from mill to steam pump. A
We think that your present arrapgetnent will be more
satisfactory than the one that you propose.

W. H. asks: How is the common gov-
ernor ¢f a horizontal statlonary engine made to govern
the steams as It goesthrough the pipo to the cylinder?
A. Either by closlog or openlng the throttle valve
occasion msy require, or by changing the perfod of ad.
mission of the steam to the cylinder,

How many Ibs. of coal would de required to reduce &
tuns of 2 Fo, 0,, 8 HOY A It would depend somewhat
upon the process. You should covsult & good work on
metallurgy.

C.F.S.asks: Can I use a round belt to
run at quarter twist from a ¥ loeh pulley (ruaning at
10) revolutions per mizute) 1o & 16 inch pulley? A, Yes.
As 1o your other question, consult & manufscturer.

W. R. H. asks: When is it 12 o’clock, when
the clock strikes the firat stroke, or when It strikes the
last stroke? A, At the commencement.

A. Z says: I made a tin blower, 10 inches
In dilameter, with 4 fans, square al ends ; the fans meas-
ure 9 inches from end to end. 1 bhave s 2¥ inch pulley
on fan shaft, and a 6 inch 8y wheel on foot Iathe, from
which I take the belt, Irun the fan ss fastas Ican, bat
it does not dblow worth a cent. The openlogin aidels s
Inches, outlet 1s 3 of an inch, What Is the matter with
1t? A. Probabdly you have made the fans 50 that, instead
of forcing out the alr, they Just Keep It In motion within
the case.

S.says: 1. I have a hydraulic press, the
pressure on the ram belug 255 tuns per aquare inch, How
much pressure 1s there on the walls of the cylinder?
Does the pressure vary on the walls of the cylinder as
the ram is being pushed out? A, The pressure per
¥quare inch on the side of the cylioder at any time, Ia
spproximately the same as that on the ram. 2. By what
rule do you ascertain the degessary thickness of cylin
der to withstand any given pressore? A, You will find
rules for proportioniog thick cylinders in the Scixx-
TIFIO ANERICAN for June 21, 1873,

S. & M.say: We have a 6 inch pipe in a 60
foot well. Can we attach a 2% loch oyliader and pump
water as castly, ss If we used a ) Inch pipe? A, Yes,
under ordloary circumstances.

A.A. J.gays: Ina large steam saw mill, we
have 1o take water from s swamp, and & great deal of
mud s pumped into the bollers and flls the gage cocks
and steam gags with finely powdered earth, which also
gets Into the cylinder and completely fills the ends up,
notwithstapding that we have s pipe Jeading from the
maln poad 1o & large wooden tank, which the water goes
into and from which we take the water, What s
the best meana of purifylog the water? Do you think
It conld be fltered. and what would be the best kind to
make? We use aboat 2,000 gallons per day. A, You counld
teadily fliter that amount by means of & flter bed com-
posed of gravel and sand, By baving two tanks, from
which to draw on alternate days,'ho water might be
purified suffictently by stmply allowlog the heavy partl.
cles Lo settle st the bottom,

A. P. A asks: Is it possible to store up mo-
tive power In compressed atr ? How far can atmospherio
sir be compressed by mochanical power? What amoust
of power can be svolved from compressed alr, propor-
tonally to the size of receptacio conialntog It? A, Alr
can be compressed and ured as s motive foree, ln exsctly
the SAIDE MAGDEr 85 a0y Olher pormanent gas, We bave
heard of its belog compressed to X0 atmospheros,
What is the name of the matal whose existence 1o the
sun way discovered, through the spectroscope, before
Its dincovery in our plaset? A. We never heard of 1t

W. 8. B. asks: What forco can be resisted
with » lever 4 fect long, placed upou & shisft ¢ toches lo
dlameter, with s pinion 12 inches In dismeter? 1tis to
work similarly to s sswmill csrrisge, only to be applied
vertically A. Negiecting filotion, the pressurs pro-
duced by the pinlon on the rack will be § Limes a0 grest
s that appiled to the lever.

M. J. B. asks: Is six inches of air space,
lined with two contiongs of heavy manills papor, between
the double wooden walls of & refrigerstor room as e
clent a8 a pon-couductor as the sama spsoce filed with
bale? Isit equal to turee toches of halr? A, Dry alr
will be the best,

T, McK, sayn: 1 desire to construct a
kaletdoscope in such & manner &4 L0 enables we 10 pho-
tograph the numerous dulﬂnlbu-ln produced. 1 pro-
pore to make 1t 28 luches long beiween the object or
dosign, snd the plate bolder, the photographic lena to
be midway betwoen the ends abd enclosed tn the case
1. Can I obtatn Ught enough through the ground glas.
of the object end, to take & good pictare? A. Yes. 2.
What kind of lens must [use? A. Agood achiromatle
glass of about 13 Inches focus, & Is it uecessary, In
wking photographic ptotures, Lo €Xposs (he leas of the
camers to sl the light possible, 0r can & ploture be
taken with Lbhe lens enclosed or shielded from all Makt,
oxcept that from the object photlographed, If that object
bo well lighted? A, No Ught should fall on It except

that from the deslign,

J.B. S. asks: What is the best practical
method of finding 1he Nines for & ¢ urved nb, when the
radius 18 100 feet ? A

By ordisates, as follows:

(y= Vrixter—v

y= YAI=T6i—i0
16)=2696—-16=2004
In the segmenta be, the hight st the center, or the
31 feet, and to trace out & curve whose
radius shall be, say 40 feet, take any point, as 0, and draw
ab ordinate, ¥, At right angles to the chord, ac. The
length of this ordinate depends upon the distance, z,
Lhat It 1a from the center of the segment, and Is equal
Lo the square root of the difference bDetween the yquare
of the radius sud the square of the dlstsnce, less the
diference between the radius and the versced sine, as
Thas the Jength of aoy
curve

y=i{ yisa

versed slne,

cxprossed by the formula (1)
Rumber of ordinstes may be ound, sud the
traced ; and 1o the same relstive manser the carve for
the segmont of a circle of any redins may be found.

What 1a the best method of saw-Kerfing & plece to fit
any required circle? A. No good work of this xisd
can be made by saw Kerfiog : but the best will be when
Lthe saw is beld radial to the curve.,

How can | measure across a Iarge stream for the pur-
pose of bullding o bridge? A. There are yarious meth
ods of dolng thia; by the followlog, If you have an in-

strument Lo measture angies, you may obtaln cither the
direct or the oblique span: Stake out the line,a &, par
allel with tha course of the river, and messure 4 b=120
feet, the angle ¢ & d=4i*, and the angle ¢ & a3
Place a stake, g, at & polnt observed to be where a line
at right apgles toa & will cut ¢. Then IF it =15
angledcd, Then as the sine of 15% Ia to 130, 40 Is the
sine of 44* to 229 55—d c. Andas radios is to 32 57,50 In
the sine of 55* to 252 5«a ¢. If you cannot comwmand
the use of surveyor's instruments capable of measuring
angles, the problem may be solved by the following
method, which has the merit of belng very simple: Se.

leet two poluta, A and B, one on each bank of the river,
A% the points, the distance between which 1s required
Upon the ground streteh a lne from B to D, so as to
mnge with the polat, A, on the opposite bank. At some
convenlent place, where the adrface {s nearly level or
nearly In & plane, strefch & lne, as D F and at B, or
pear 1L, 1o the Hae B D, as at C, seta stake, and fromit
streteh a Huo to and bayoud G, paraliel to the llne DF.
The asgle CD ¥ pecd not be & right apgle, dbat the
Sistanoss ODand OFK must beequsl, »0 also the lines
C G and DE mast be equal, Now solect the polnt F
o the Hoe D F, 00 that it will be 1n rsnge with G and A,
These polnts definitaly established by stakes set In the
ground,they afford homologous triangies, Dy & compart
son of which the desired distance from A Lo D may be
ascertalned For example: The triangle E G F s
bomologous with the trispglo "D A F, naving all s
reapective lines and angles in proportion. Thersfore,
EF:EG:DY DEXEG
B¥
or the distance D F maltiplied by the Chatunce B G,
apd the product divided by the distance E F, the quo
teat will equal the distances D A, Having this, snd de-
ducting the distance B D, the resldus « quals the ¢

DA;asd from this, D A

)

AD, Exasmple: Lot © Dl toet and D E-~ feel, sna
upon trisl let It be found that K Fudd feet; then,
G085 1 16=A D, and 16505110« A €, Also, as the

trisngle A B G s proportispate 1o the trissgle O E P,
therefore, 01 55: : M N0=A O,

Is the snnexed rule correct for Anding the radias when
the chord and versed slne are given ? Rule: Add the
square of half the chord of the are 1o the square of the
yvorsod slue @ Alvide this sum by the versed sloe, A,
Noj \here Is an error In your statement of the rule,
You must divide by fwics the yersed slue,

F. S, C, sayn: Sidney Whiting, describing
the roysl carriages tn (he sun, says: “In form, (00, the
cartlages were conchial, and were furniahed with wheels
w.thout tyres; for by & peouliar contrivance, each spoke
posstascd an claatic spaing Just st the polnt of s ar
Ugulstion with the nave, so tAal AL avery svolation as
ORward motion was tmparted, Independent of any pow-
erthe driver bumself might exert. ™ Can such & thing
be arranged so as to ba practicable? A, We canuot an-
AWer 1or what takos place In the suB g bul oh the cardh,
weare coufldent that no pesUllar contrivance will en-
Able power to be utillsed without the sxpeuditure of
power

E.W.8t. J.says: I nm running an engine
sud | have been troubled about 1he pump In rafaing we
ter. 1 have been pumping about as high as the presensre
of the air will ralse 11, and had oo froutle until | tricd
1o pump from s barrel rhat was supplied with water fram
ancther well by mrans of & Jet pump. Now the
barrel s placed In the old w same two or three feet
higher up than where I pumped from before ; but | ean.
cot make the suction pump rales the water from the
barrel o the cogine room. [{ seems an thoogh It oRght
to pump better now, a8 the water 1s two or three fost
higber up than It was before, The water from the new
well 1a pot pure 1t s of & light eolor, and gets this from
the blue clay in the well, and the water from the Jet
pump ls warmed by the stesmn, What s the treable
with the water or the pump 7 A, The warto water socms
10 be the cause of the trouble,

S. H. C.asks : At what part of the stroke of
the plston should the steam Do out off, ta 8 Corliss en-
gineto be the most economical? A, Let your eagine
do the required work, and theo set the cut-off an near
the Deginniog of the stroke as pomidie

E. asks: Is glass a conductor or & non-con-
doctor of heat? A, Glass 18 one of the poorast of hast
conductors.

J. S.asks: Is there a patent instrument by
which the correct distance of an object can be toid
without mesauring? A. We know of 20 such machine,

J.G. H. says: | have been running an en-
gite; and 1o get speed 1o thresh whest I bed to Iner «
the driviag puliey, which [ did by putting on wood,
from 26 inches in dlameter up to 47 lockes. The ~ngine
is rated at 4)4 horse power, and works very well walle
atlacted Lo the thresher, and rany steadily ; but In ren
alog alooe It runs very irreguiscly, aad sometizmes will
stop. The governor seeins 1o act freely, and the eagine
works well when sttached to or dolng work. Wey will
it not run as well when dotng nothing vut pumplsg? Al
The trouble may be either with the governor or the
pump. We could not give s poitive oplalon, from your
sccount.

H. asks: What are meant by the following,
viz.: ezg.ae lathe, Monitor lathe, nicticn pulley, and
blowing cylinders? A. An engine lathe Is 3 Jathe hav-
iag s face plate and geaerally a short bed, delng sultable
for chucked work. A Moaitor lathe Is one wild & re-
volviog rest, havieg several tools fastened In It ot the
same time ; 1t 18 generally osed for emall work. A fric-
tion pulley is s pulley which drives or Is driven Dy the
friction caused by its face belng forced agalnst another
face. A blowing cylinder Is the alr compressor ia
blast engine, used in fronsmeliting, eic.

T. H. W. asks: How can I best anneal iron
boller tubes, 80 25 (0 Make necessary danges 00 the ends
when laserting them 7 A. Heat them to a red and allow
them 1o cool 1o Ane sabes or slaked lme. 2, Would not
some method by which the tubes of locomotive bollers
could be removed or replaced more readlly than by the
present system, be valuable? A Yes

1. Can fulmisate of mercury,about an ounce In quan
tity, be safely sent through the matis? A, 1t would be
highly éazgerous and criminal toscad 1L by il % How
sitmade? A, See p. 9 vol 3L

Whea small brass work Is Saahied 1o & Iathe or with a
fle, with what should It be coated Lo preserve (s pollsn?
A. With lacquer,

J.B.says: I have no appetite, and am quite
weak, with cold sweats every night. Whatshoula {do?
A, Takealgraln citrate of tron and quinine pill every
night before retiring.

C. R.asks: Can boiled starch be Kept fresh
for some lme, witdout getilag sour? A, Yes, from
two to four days, by adding sulphste of copper.

F. C. K. asks: Is there any process for ren-
dering woolen cloths imperviocs towater? A, Clowh Is
rendered walerproof by almply passisg 1 through & hot
solution of weak glue and alum. To appiy it to the
cloth make up a weak solation of glue; and while 18 Is
hotadd aplece of alum (about 1 0z, to 2 querts), and
then brush it over the surface of the cloth while 1t Is
bot, and then dry it. Cloth In pleces may be run through
thls solution and dried. By sdding a little soap, the
goods will feel softer. Woolen goods are prepared by
orushing themn frst on the inside, and then with the
Eraln oroap of the cloth. Itis best to ¢ry this Gt in
the alr.and thea I & store room at low heat. Cloth
taus prepared s tmpervious to wates, butl pervisas to
alr,

C. B. N, asks: What do browers use to
make beer sparkie when filied (niro the glass ?  1g 1a ovt
dently due to carbonle actd gas; bat what Is the process
by which Deer is charged with this gas? A The efler-
vescence you speak of Is due to carbonie scid generated
by fermentation.

G. J. E. says: Conch and similar shells,
when bheld close to the ear, produce sounds similar to
that of the Gulf heard from & d'stance. What s the
philosophy of thte? A, It Is cansed by Irregular con-
centration aad refiection of sound.

N. A. W._ asks: What is the resulting com.
poand from mixing aa scld and an alkali, and 1ts kROWSR
orprodable cffzct on the human system? AL A com
plete answer to your question would require too much
tpace. The compound resulling from the combination
Of an aotd with & Dase 15 what s known as & salt, of
which there are many hundreds,. Thelr effects ont the
human systetth are 8a fumeraus and as varied ; forin.
stavce,murnatic actd and soda comblaue to form common
table salt, comparatively harmiess, while hydrocyssie
acid and potash forms one of the most deadly poleons
known.

Is Mght bread, made by using an scid and an alksll,
wholesome * A. The utility of yesat, baking powder, cte.,
o used for the leavening of bread, I dus o the quan-
Uty of carbonie acid gas gesorsiad by (e under cen
taln clresmatances, That ameunt of gas taken lato
the stomach s not Injurious The small gquantity of
the alkaline salt formsd seoms 10 ald rather thaa re-
tard the digestion of the food contalning 1L,

J. S.asks: What s the color of the pure
Julce of lovage? A, * Ligwrticum levisticum (lovage) s
sn umbeiliforous plant, growing wild tn Southern
Burope, and often eultivated In gardess. The whole
plant bas & strong, sweetiah, s'omatic odor, and a warm
sungent taste. When wounded fiemits a yellow, opague
Jalce, which cobcrelas In1o & Drownish, resinons subd.
stance, R0t URlike 9pOpoaAT. The TOOLS, stewms, leaTes,
and sceds Bave all been cuployed, but the Last have the
ATOIBALIC PrOperties of Lhe plant 1o the highest degres,’
— United Sdates Dispensatory.

E. F, B, nsks: When will a balloon rise
more eMily, wheu the air ta heavy or whes the air i
Hght? AL The sicendiug power of a balloon doss nit
depend UPOn Lhe slats of the atmosphere) for, A Ahe
paromater s1oka, the gas expands or increases la vol-
wine In exsctly (he samuy railo a5 the alr,
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MINKRALS, RTO.—Spoclmens
eelved from the following correspondents, and
examined with the realts mlt:d: % "
conta no sliver, s & fint coat

"h‘m n-.':'l. D, B~We canpot spare the
Almne to mAke AR organic suatysia, Your specimens re-
semble buitons made of pressed paper, and s hard,

sabstance, With & waterproof black varntah

upon the onter urface~A. M. I.—Nox. 1 and 2 contatn
wo Miver; they Are principally silica snd trom. No.3te
yed Jasper i No. & In wilea, horublende, and fron. No.%
gtves every indlestion Of ah Ore contalning a guod per:
ceniae of IALgAnese | Alko lron, No, & Ix felspar. No. 7
W earbonate of Hime, siitea, and traces of fron. No.fls
avariety of fine Blende, with sulphide of tron. No.¥18
Jron silfea, aluming, ete. No, 10 Is hematite.
COMMUNICATIONS RECEIVED.

The Editor of the BOIENTIFIC AMERICAN
acknowledges, with much pleasurw, the re.
celpt of original papers and contributions
upon the following subjects:

On Storms, By 8, A, M,

On Perpetual Motion, By F. V. F.

On Mesmerism, By G.H.

On an lee Box, By C.E. K.

On Beveled Arrow Heads. By A. E. D.

On a New Motor, By D.D. P.

On Some Magnetic Experiments. By A.F.0.

On Stoam Cars. By F.G.W.

On Steam Locomotion. By M. G.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-
pear should repest them. 1If not then pub-
lished, they may conclude that, for good res-
sons, the Editor declines them. The address
of the writer should always be given.

Enquiries relating to patents, or to the pa-
tentability of inventions, assignmeats, etc.,
will not be published here. All such ques-
tions, when initials only are given, are thrown
into the waste basket, as it would £ill half of
our paper to print them all ; but we generslly
take pleasure in answering briefly by mail,
if the writer's address is given.

Hundreds of enquiries analogous to the
following are sent: “Please to inform me
where I can buy sheet lead, and the price?
Where can I purchase a good brick machine ?
Whose steam engine sand boiler would you
recommend § Which churn is considered the
best? Whomakesthe best mucilage? Where
can [ buy the best style of windmills?" All
such personal enquiriesare printedas will be
observed, in the column of *“ Business and
Personsl,” which is specially set apart for
that purpose, subject to the charge mensionsd
at the head of that column, Almost any desired
information can in this way be expeditiously
obtained.
[OFFICIAL.|
Index of Inventions

¥OR WHICH
Letters Patent of the United States
WERE GRANTED IX THE WEEE ENDING

August 11, 1874,

AND BACH BEARING THAT DATR,
('Those marked (r) are refssucd patants. )

ALr Drake, J. BLOROT. . uieisincstsnnsinnsrssnsnnsense 150098
Alkslion, putting up, G. H. Chlunock
Auchor tripper, J. Hall, . .......... "o
Aunimal 1at, separatiog, W.E, Andrew.,..
Aungunciator, electric hotel, L. Floger.
Bath, vapor, B, N, Harlan, ............
Bearlvg, self-olling, G. Bradford
Bed bottom, F, Mahler, ..c.ocuvais
Bed bottom, spriog, J. Johnson,
Belt, A, Herrmaon.......uvvsi.s
Boller feeder, sutomatic, L, P, Hawes
Botler, wasl, J. 11, and £, W, Jonkins
Botlers, fire tube for, J. i1, Wilkinson,
Boot, eto., streschor, Fayetal ... ... "
Boxes, dle for formiog, 8, B, Bashfield,,
Boxes, shoot metal, 8, B, Boshfield.,,
Bracelet, M, Lochner......ocovninns
Brick mactioe, P, Rorvier,..,.,....
Bridge fAoating draw, .t Lawler,,
Bridges, guard gato for draw, J. Elllngron
Buckle, vuspension, G, J, Weldon.........
Buckle, trace, C, B, Johnton .., ...........
Buggy tops, slut {ron for, A. L, Warburton
Burner, srgand, C, E. Hesrsou. ... ......0.s

153,905

« 153,90
< 150N
A LR 1

oo 2104005
o 15004

Caltivator and ridger, 0. W. Gonlee........
Cultivator, equsliztog, M. Elehholts (r)..
Cultivator, gang, Hakor and Landon,
Cartain nlln.t‘."- !m ll‘:::rd
Jurtatn rod, i, Wellio L
;aul vulcanizer, J. B. B. Ransom ...
Dog power, D, E. PRORDUIT ooiaiee

Dour eback and puffer, 0. C., Mamm
Door check and fastenar, E. Gew...
Door secarer, A. Rebeley ...

Door epriag, Steed and Naah o AT
on-t?l wnrl' tas, perspeciive, A, Morse, 154,084
Dril), rock, W, Harson ) ssnvusapiviuvesens i
Drill, sxivel head rook, W. U, Dallock 1M 0
Dyolug yaras, to., W. MeAllistor, ... N

Blevator, C. WhItHer. ooy
Elevator, hay, L. It Sprout ..,
Elevator, water, J. F. MeCalmont, ... ceeasnasees 150904
Elevator, satety attaohmant, U, L. 'Mgo......... 155,006
Embroidery, imitation, H. F. T, Migrana...,... 18V

o 154016

Engive, steam, E. Beblenker, . ... . serunne 1580 9
Envelope machios, Allen and Lostor R L
Bqualizer, deatt, Ho I Stoveus. ... coes 150000
Faucet, W, P'. Clotworthy.., o 100N
Fancet, beer, J. G. Adams, e MO 010
Fence, barbed, C. Kennedy...ooooinn vene 150,900
Feoce, portable farm, F. P, Heott, ..., vens ABAAML
Fente spring, wire, J. C. Hauns ... PPN LE N L)

Fence, wire, H. Darlington ., o 1NN
Feriflizers from sewage, H, Y, D, Seott,, oo 104002
Ferttlizing compound, B, G, Cartar . .. cceeeses 180017
Fifth wheel for vebtcles, B, W, MeClelland, ..., 124,08
Fire extingulsher, H. 8. Parmeloe.., « AT

Fire plug and bydraut, C. H. Rober cene 104,085
Frult box holder, E. H. Tallls...... eeny 154008
Furnace, hot atr, D, Boyd..., Lo 108,908
Furnace, hot atr, W. H. Lotz RREAR
Furnace, conl burning, L. Stevens. ...
Furnaces, lintog for pipe welding, Matheson e al. 164,00
Game apparatus, H. Seber ... seasessaseranss 105912
Gas apparatus, L, Siogham, . .

Gas carbareting machine. L.
Gas retorts, elosing, Herzog and
Gate, automatic, J. EIIS ...

Generator, lnjector, 8. Rue (r). 6,006
Glass, ete,, for etebing, C. Frederiel., 154,052
Giass, ornamentiog. C. Fredertel..... 154,001
Glass tool, A. F. Wilson. oo 104,100

Graln drill, R, Kabns .
Grainlog patls, L. Jenoiogs,.. 3
Guns, mounting and setting, J. L. A
Halter, horse, P. Reed..
Hammer, bush, J. Hartnoll, ...oovenee

Harness saddle tree, S. E. Tompkins (r)....
Harrow and chopper,cotton, G. W, Wimpeeo.
Harvester ke, J. F. SeIDerling . .covvevrsnnes
Hatchway, self-closicg, W.A. Morrison,
Hedge trimmer, A, J. Heavner..,
Hide stretebing frame, C. P, Ulivel
Hog-rinpng nippers, A. L. Hlll.. ..o
Holstlog hi W. C. Wil )
Horse power, W.J. F. Liddell.
Ice cutter, R. Moseley.......
Incubtator, H. J. Haight....,
Indicator, station, J.snd A.T. Harpe .
ironing board, Reading ané GOOd...cuivvicenseses 158900
Ivory, coral, ete., artificlal, J. Frauenberger.,.. 15899
Jack, ltftiog, E. E. LEWIS, .cccviiiarcancnans
Jack, lifting, Reynolds and Potter..
Knife and skewer pull, 0. W. Taft (r)..
Lamp, carriage, T. Boudren. ..ouee
Lamp chimney, V. W. Blanchsrd
Lamp screon, rallway, J. Spencer....
Lamp trimmer, Alexander and Wright
Lathe, J, H, SInKIDSON....uveracinsronnner
Lathe dogs, die for torging, C. E. Blllings..
Leggings, J, Cave....
Loom, corset, ete,, 3 3
Loom ploklug mechanism, G. Richardson.
Loom woft stop, Isherwood and Nuttall (r)...... 6,010
Lubricator, D, JOnes.ccoiissesravarsssasssssnasansss 154,051
Mattreas frames, head rest for, A, Hentzschel... 154,043
Mest chopper, D, Peters..ccvvessceacsnanneas
Mediosl compound, B. C. Hobson...
Mik receptacle, G. C.Greenleaf,,
Mirror, W, F, Johnston,............
Mirror, hiand and stand, A. M, Rontey..
Motion, t ting, L. Bl o
Motive power, transmitting, C. E. De Lorlere... 151,023
Muck roll applances, C. ZUE ...ovvevnsnssns
Nall distributor, Young and Glass,
Nall extragtor, G. C. Taft.......
Neck tie retainer, J. Hayden..
Nogxle, sprinkling, B. B. Mofiett....
Nut blapks from bars, shearing, W. H. Ivens.
Oll rock preserver, H. A, Snow...... seas
Pautaloons, J. J. Burke....ceeeiaas
Paper, damplog, J. & E. W. D. Gray.
Pen and pencil ease, J. Holland....
Planoforte, Mathusnek & Dunham.,....
Manoforte attachment, W. I, Miller,,
Plsnofortes, organ pipe, I. Cordley..
Plpy mold easting pit, ete,, B, 8, Benson

cena 150,006

eseeeas 158,915

wesnaran

154,111
164,101
159,805
153,977
154,040
154,096
153,930
163,894
154,047
voo 154,062
«ny . 154,060
e 154,022

.

Plpe molding npparatus, B. 8. Benson .. e 154,004
Plpe molding machine, B, 8, Beonson.,.. v s 154,005
Pipe molding flask, J, F, ADOFOWA ,.uiverrinnen... 158,023
Platol, ire cracker, E, Jeromo, ..., «oe 153,93

Plow, K. 8, Watson ......... L)
Plow coupling, J. M. Gardoer,
Preas, cheose, T, D. Powers....
Pross, Iard, 8. R, Bartlety,
Prinon, Cook & Hesth, ...
Propeller, toarive, ¥, G. Fowlor.......

Pulley block roller sheaf, E, B, Smith,
Famp and eogioe, G, F. BIake, ... .. ..
Fomp bracket, M, D, Templo, .,
Pump, direct acting steam, J. North,

vae 161,106
vev 169,508
veves 159,081
\vs 158,020
es 150,021
oo 103500
Loe 150,020
vos 151,010
veves 108,004
e 104,07

Car sxle Inbricating Journal, J. P, Garton L1508 | Pump, rotary, W. H, Deal.... oo 151,008
Car brake, C. Mattbhews. 169,072 | Pamp, rotary steam, W. B, & K, Soort,,,, wes 154,100
Car coupling, L, Flockenstein 100,948 | Pomp, steam, Tesseyman & Barney....,, V16411
Carcoupling, J. W. Lamp,..., 150,000 | Ballway Jaqp screen, J. Spencer,, 163,015
O.u-eonpuna, D,B. Moore....... 18007 | Ballway rufl joint,J, H. Bean,....... 150,884
Car coupling, W. M, Undernil,.. voo 188000 | Raliwny rail jotut, O, A. Blomquist,,,,., . 158,907
(é:n. drenching stack ov, 0. Bmith..,.,. « 169,95 | Hailway nignal, electrie, A, H, Dilley,, 163,088
rhureter, J. ¥.and G, £. Lockwood (r), Rallway switeh, B, Bevelandor........,, 164,007
‘fcm'-“llnl.c. AmAzan,, ....... Hallway switeh, Burgett & MoMillen,, o IM.l)lb
m::lll;lnlcurd. W. Goddard, 4 Hallway trock, W, H, Wright.. .o, % .m:m,,
-Ccrmalu:’l.)u'll:o“d"n' voe 160018 | Bango, portabie, ¥. J, KBy oo L 180,000
oty L elamp for, M. T, Jsckson., ... 180050 | Rolishing maching, Fhilipp & BIaKelY. ..o, 100,000
. PoX o Letebyre ......00u0nii.s <o 150050 | RooNok plate, Muminating, Hyate & Jacobs, .., .. 181,008

Chain Mok, ornsmental, V. Draper...
Chalr snd besich, f01a1ny, Mycrs ot al, .,
~Chatr, dentist’s, A. W, Morrison ,.,....
Chair, rocking snd recliuing, C. G, Knell
Chairy, bracket (or dentists’, G, W, Gray.
Churn, T. B. Herndon ............ )
Clothes dryer, J. Bhallenberger
Cock, xteam gage, ', BehoNeld,
“Corset, . B, DYOL. ciseissanisnrrosssiivs
Cougti sirup, compound for, J. G, Coomby,
Cultivator, J. L. POUSIA...ovviiiniininnnnisnn,,.. 166,001

vee 154,000
oo ABLOT
ses 164000
. 109 00

L 183,051
vee 188014

154000 | Haw swage, A, G, ROUSO, ..vvee VA snioRaiy
o 1540 | Baws, Bevel attacument for, O, A, Osgood,,

Rubber packing, ero,, vulcanteed, O, L, Feink (r), 0014
Hunning gonr, O, JAOKMAD . oviiriiniiiie Arnsenaenny 108,960

Running gear, 15, W, McOlelland, vons 100,084
Hash fastener, 5. W, Coueh,.uues AR LERT!
< 150,905 | Bash holder, J, 8. Barpum .. « 160 408
Baw, B, Vorburgl,.o.erveeveer . l-'“:ll"
BaW handle, B, O, Atking,..... 154,000

PRLLR ]

Sewing machine, Kook & Brass (r)..
Sowling machine, G. Rehfuss ... .....on
wewing machine embrolderer, K. M. Rose...
sewing machins embrolderer, R M, Rose .
Shate, lnbrteating upright, W, W Carey.....
fheet wetal for moldings, markiog, Clare of al...
#uovel, Bolton & Johoson,, .

aifter, ash, A. A, Liscomb
b, M. L, Sevderlineg,....

Bitter o «

Sinks and bastng, trap tor, O. W, Ganiand,........ 159,90
Suaten, roller, W. P, Gregg....... L 153,005, 158,046, 155,947
Sktrs bosrd, BV, Fenwiok..,...... ceerenne 188001
Slotgh, C. F. RUDDALL ... cov. e 158,801
Soap molding mashine, J. Oakley.., 158,079
Soldering apparatos, G, I1, Perkine, 1807
Solderiog tool, O, A, GOITOTer. .. .iv vees 154007
“pade and hoe combined, LY, Casstano, cees 1BA018

Boark arrestor. B, A Porryo i
Spinning maehive, J. M Stone,,
spianine mule, ', MeGovern ...
Stave machine, Albartson & Hobwon, .
Bteam trap, J. V. Mathivet RIPSe Vs
Stone tools, nserting dismonds (n,J. Diekinson, 154,008
Htove pipe damper, . B8ger. ... oo cees 184009
Stove plates, dressing, Eldridge & Knower,
Telograph, sloctrio, W, C. Barney.... ...
Telegraph. fire alarm. A, Holbrook,
Thrashor, fax, Les & Smith, ... ... v
Thrashing band cutter, ', A, Somme
Tiies, fnclog, Barney & Parsons. ..
Timber, bending, A, Blevenson,
Tco) haudle, S Henry ..ovovv crnnnn
Toy, sutomatie smoking, T, Noooan,,
Toy, wheel, D. B, Spooner..
Toy wind wheel, J. K. Brierly
Trace fastening, Mageo & Mulllgan...
Tube skelps, bandiog, J. Ravenseroft
Tuck creasing device, E. M. Jones....
Tyre upsotting machine, 8, Albright..
Vehlcles running gesr, R W. McClelland.
Vehtele spring, A, Plerson....coooivienrans
Wagon, dumplog, O, R, & O, H, Snesth (r),
Washing machine, H, J, Lash,... ..
Washing machine, G, F, Leerenler,,
Washing machine, J. A, Piekersglll,
Watch case spring, D. P, Foster, ..
Wax, sheots of, C, Fredericl.,
Wax patterns, U, Frederiel
Weather strip, 5. A. Plper.........
Window frame corner, A, Congdon.......
Wood bending machine, G. & J. P. Albin, .
Yoke, neck, M. KreDa, coceviriiniiarssssnscassanassss 18067

APPLICATIONS FOR EXTENSIONS.

Applications havs broo duly filed and sre now pending
for the exteusion of tho following Letters Patent. Hear-
tngs upon the respective applications are sppolnted for
the days hereinafter mentioned:
20,651 . —~Hanvesren, —8, W, Tyler. October 25,
EXTENSIONS GRANTED.
29,00, ~Crorues Deyen.—D. K. Hickok.
20,005, ~CULTIVATOR. ~T. W, McDilL.
20,727, —SHAPING AND MoLbIxG Macursx.—H.D.Stover.
2078, —~PLAXIXO MACmINE.~H. D. Stover.

DESIGNS PATENTED.

1821 ~01L Croru.—J. B, Virolet, Paris, France.

3,008 & 7462, —RosxTTES ~A. H. Aunstin, New York city.
748, —Coryix HANDLE Tir.—G.W. Bunnell, Meriden,Ct.
753L.—Door Horr.—A. W. Hirschfeld, Meriden, Conn.
7522 —VEIL.—S. M. Meyenberg, Paterson, E. J.

1,833 —Boor Jacxs.—M. E. Nichols, Ciarksville, Mo.

TRADE MARKS REGISTERED.
1,925.—GROUND Conx.—Pearl Hominy Co., Balttmore Md.
1,926 ~TERRA COTTA.—R Ellin & Co., New York city.
1,927, —SopA WaTER.—Harrlion ¢f al,, Davenport, lowa,
1.928.—GAs MacmiNes.—Keystone Safety G. M, Co., Fhil
1,920 & 1,830, —Sueans.—F, O, Matthiessen ef al,, Jersey

Otty, N.J.
1,931.—DYRE STUFFS, RTO.~Weoks et al,, Boaton, Mans,

8345, —10. E. Cooke, Brantford, Out. Improvements on
refrigerators for preserving meat, butier, ete,, ealled
“The Goold Refrigerator Trossed Mack.” Aug. 13,
LN

3716—H. Vandewster, Phelps, ¥. V., U. &, Improve.
ments {n turbine water wheels,called * Vavdewster'y
Improved Turblae Water Whael." Ang, 13, 1554,

0,147, —Wm. Miller, Boston, Mass., U. 8. Improvements
ot methods for equaliging or distributing presaare,
called  Miller's Method of Equaliziog or Distriboting
Pressure.” Aug. 18, 1874

A5 —G. W. Millner, Charlottetown, Prince Edwary
Isiand. Improvements on pipe vises, called * Millner's
Plps Viee.” Aug. 15,1571,

0,719, <A, L, Trudel, 8t. Antolne de Tilly, F. Q.  Nou.
reav system de propulision des chaloupes, bateavwz, ete.,
dit " Le Propulseur Trudel” (Naw system of propel.
llng boats.) Avg. 18,157,

17, ~0O, Buchner, Tilsonbury, Ont. Improvementa oy
L] hine for washl lothes, called * Buchoer's Im.
proved Champlon Wasber,"” Aug. 15, 18794,

1,01~ Gadonas, Montreal, P'. Q. Improvements on
gage for center bits, called * Gadonss' Bit Gags,'
Aug, 13, 1574,

3,52, L. %, Colburn, Oberlin, 0., U. 8. Improvements
on flew, called * Colbarn’s Improved File." Aug, 18,
185,

8,70, ~KE, Caswell, Lyons, ¥. Y., U. 8. Improvemetiis
on & carrlage and wagon hub borer, ealled * Caswell's
Hub-Boring Machine.” Aug.13, 1874,

87540.—T, A, Bavard, Quebee, P. Q. Ameliorations aue
Aorloges ordinaires, dites * Le Cadran Unicersel Sav.
ard." (lmprovements in clocks.) Aug. 18, 1874,

3,755, ~T. Burns, Ansmoss, lowa, U. S. Improvements
on well-boring machines, called  Barns' Well-Borfag
Machine.” Auvg, 18, 1874,

2,75, —H. G. Thompson and B, T, Bergh, Milford, Conn.,
U. 8. Improveménts on tack-driving machines, called
“Thompaon and Bergh's Tack Driviog Machine.” Aug.
18, 1874,

2,107, <R Scott and 8§, L. Cook, Cote St. Paul, P.Q. Im.
proy s 0n the { 0 0f spades or shovels
called ¥ Tho Patent S8ocket Spade.™ Aug. 18, 1804,

Advertisements.,

Bnck Page = « « = « « « $1.00 u line.
Insldo Page~ « « « =« « « 705 centan line,
Engravings may Aead adeertisements at (Ae same rate per
line, by mearurement, as the letter pres, Advertisements
muat be recelrved at publication ofice as early aa Priday

morning (o appear (n next (e,

QN '{‘Ell)—An soon ngmhnd Ald‘l.tho. n:l‘ublo
or turnin thing . dress, wi
ey W L L

SWAN QUILL Action!

SPENCERIAN

[STEEL PENS.|

These Pens are comprised bars ;
NuMuer ONz Pxxy alone Senld’;olrsem g

5,000,000
In 1873,

and the sale is continually (ncreasiug,

T oo e B nad o5 iy
of polnt, For sais by the wado'gmﬂ:."“‘ >
§¥ To accommaodate tAose who may ioish to try these
Pens, ree will send a 8 Card, ng all of the 15
numbders, by mail, on receipt of 35 centx,
IVISON, BLAKEMAN, TAYLOR & CO.,

138 & 140 Grand Street, N. Y.

SOHEDULE OF PATENT FEEN.
OnORCN CAVEAL...e.uvsrsrs ssnsrsrsnarasncssniesrsnse®10
On each Trade MArK...oooevnvsnies "
On filing each application for & Patent (17 yoars). 815
On fasuing esch origlohl PALEDL..oiiivirrerirnrense B2
On appesl to Examiners-in-Chlef.....
On appeal to Commissioner of Fatents,
On application for ROIIANO. covvvvs o o
On spplication for K. 1on of Patent
Ongranting the EXtension...oivesensernns
OnNiing s DISCIAIDOr . ousiavnranss
Onan spplication for Design (3 yoars)..
Onapplication for Destgn (T yoars) ... «
On application for Doslgn (14 YOArs), .. vev <ov .. B30

CANADIAN PATENTS,
LisT OF PATENRTS GRANTED IN CANADA
AvausT 8 To 18, 1874,

8,785.—P. J. Devian, Jorwey City, N.J,, U. 8, Improve-
ment on treating sponge, oalled * Dovian's Process of
Treating Sponge, for Different Parposes.’ Aug. 8,
1874,

8,19, —1. Bolton, Kllzabothtown, Ont, Improvements
on washing machines, oalled ' Bolton’s Improved
Waaher,* Aug. 8, 1§74,

8,997, —C. C, Ktanoy, Derehiam Township, Oxford county,
Mo, U8, [mprovements on sush holders and fasten-
ary, callod * Kinpey's Saah Holder and Fastener,'
Aug, U, 1874,

8,708,111, Woodward and M, Evans, Toronto, Ont, Im-
provements on the art or process of obtalning artin.
olnl light by moans of slectrioity, oalled * Woodward
wud Eyane' Blectric Light!' Aug.8, 16874,

8,190, —W, Lookwood, Eifeld Towoshlp, Middlesex coun.
ty, Ont, Improvements on using platforms and holst-
fng maohinos, called ** Lockwood's Improved Rising
Slattormand Holating Machlne. ' Auog. 8, 1874,

8408, 1, & D, W, Dayis, Dotrolt, Mieh,, U. 8, (Ex-
tonsion of Patont No, 952, Now Drunswiok). Freezing
AN Presorving apparatos to bo used In freezing and
presorving froah fah, froah ments, and other ke artl-
cles, Aug. b, 184,

8,140, —=1, Bloper, New York efty, U, 8. Improvements
on gas maohine, callod ! Sloper's Automatic Water Gas
Generator,' Aug, 4, 54,

3ads-D, K, Cornell, Warwlok Township, Lambton
aounty, Ont.  Extenstlon of No, 84, fora solf-cleaning
and adjusting gate haoging. Aug, 18, 1854,

5,048, 0. 18 Drown, Putladelphin 'a,, U, 8., assignoe of
It W, Wotherll), Chiongo, M1, UL 8, Tmorovemaents on
hurglar alsrmecallod The Keystone Portable Burglsr
Alarm." Aug. 10,1874,

8044 =D, O, Grant, Houghton, Mieh,, U. 8, Improve-
went on 1os plow and ram sttaoh W for v 1

weaan

184,004
« 153,95 | Boparator, gratn, J, T, HiekHN, e . 154,050
Bewiage, treating, 11, ¥, D, 800, oouiiiiiiiinnn,,, 154,000

onlled “ Grant's Loo Plow and Ham Attachment for
Voumsoln” Aug, 18,1504,

AWES STEAM TRAP.—This Trap sur-
passcanll, in Egonomy, Rellability, sud Sumeliclty;
hich any tem Detween

IL 1. tho only one by w

010 Dound, WIRONE 10k Of Riohn: SattslReiton Seane
steam, Sat S

teed or n;?'nn lremmled. P T <

Tl N
M & WELCH, ‘1“7’6 Ce?l‘t:ome?. New York,
5000 AGENTS WANTED, Samples sent free

by mail. Two new articles, snleable as flour.
Address N. H. WHITE, Newark, Nev. Jersey.

NOTICE TO MANUFACTURERS OF CAST

St IR?§‘|mATER PIPE,

ealed proposals recelved at the f th

Board mP ater Commissioners, No. m%&%ﬂ‘u:
St I0ub. 10T Tor Toritsbik e, Cosaska (o 00 esé
of ‘i (6) Inoh Cant. (ron. Water Fipe. aud 1he necoamn

Branches and Bend

testod and Inspected nnder s Hydraulic Pressure of three
hundred (300) pounds 1o the lq’sm Ineh, and to be free
from defects of all descriptions; to be costed with tar
ettty 8 o 0 IR HelAD: 08 43
¢ R
Pronosnls to be sealed and endorsed: “ol?rloqn 1 fo

furnlsning Six-inch Cast Iron Wate oy
to the Bourd of Water (.‘ommlulo‘nrmpe' "c l)l :a'le ‘?
boken. Tho Board reserve the right n*e tany orall
bids not deemed by them to the Intorest o & 5f

By order of the Hoard of \x"l“l.\r (ﬁmm!ul unes,

UKPHY, Reoglstrar,

E MAKE TO A §

W5 SR S0P B, LLON, ARD AKAL DROR
R. A. BELDEN & CO., Danbury, Gonn.

A GOOD NUMBER, — Tuos, A. Scorr,
portrait, charaoter, and blography ; Alexander M,
Roww, M.D.; The Naturalist ; James Liok ; Sohool Girl of
the Perlod: In the Tolls of Faslion ; Rulned by Good
Luck; Jeremy Bontham ; Tolescopos ; Gover and
Traintog of Chlldren ; Oberitn College ¢ Resolution and
Appetite: Compalsory Education, snd mueh other
“rieh reading " In POURENOLOGICAL JOURNAL for
September, 300, or #4 A yoar, Newsmon have 1, Sent
firat post by 8§, R, WELLS, No. 8% Drondway, Now York,

CHAS M,
n PL ngrmvssngxr? TOE&‘P "MASS.,
Muanufseturor of all Kinos
0¥ DIAMOND cfo, 8
i lleerq"S;'.’.Naw‘\‘!alk.
m 7 A WEER to Ml ana Female Agonts, in thelr

fooRIIty. Qonts NOTILIN rtioniars

$7 T vuo'l!&mQ PRI

JOR SALE—Vory low—an 80 H, P, stosi
Kugloe mum.U{ fndor, with § tuos band wh
W e e | el o o

TR PR N PRI 0 O e e B N Yor

ATTERIES, ognn?xof:éa Aggrh&lg

B HIALS, tn sots or aln
e G
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HOOKWALTER ENGINE,

ont-priced good Bogino ever
n:.}mud; uollur'-ml Kugloe mad

nemaae
of the Ino!b Arooal ron, Compaot,
ouuuuu o nomical, nod easily

ml‘nnﬁ! l fler, Govern

o Pamps,
nn eumplcu ‘tor rull’l-
ning At lo' price ot

, /A\ Horse Power , . . $251 50

o . 803 50
Deltyered on L‘uv Boxcd at

"FOOS & JAYNE,

100 Linenry Sramer, Nuw \'o-x

Cooper’s Engine & Works,

MANUPACTURERS OF

First-Class Stationary Engines,

Fleat — With olnlln slide yalye cutoff by lap at X

Becond—With tnﬂucd outoff nlve- arranged to close
Al any oart of stro

Third — Steam Jack: ted cyllnonn. fitted with patent

Automatio cut-off valy nnr and Fovernor.

guaranteed to ron ou § 1ba. of coal per lndl-

caud horse power, or 10 make S barrels

onal,
ro -ruu.n snun’usn. of 8 10, 20, mnd 25

INPROVED mu 'umn‘ COUPLINGS, FOUNTAIN
BOXES AND NG
L A grl;’usmo GIIST MILLS AND BOLT-

cuu‘ I.AR u MILLS AND rlx'r(rm BOILERS,
MILL, HALB[NIKY. CASTINGS, ETC.
& Suate wlut 15 wanted and Clroulars free.

‘d
195 *IDEN' coorER ENGINE JF@ CO.
ount Vernon, O.

MPORTANT FOR ALL LARGE CORPO-
RATIONS AxD MANUFACTURING CONCERNS.—

Srientific 2

mmmu.

173

TTHE
TRADE ENGINE.
Nolsslons In nfvvullun Perfect
In workmanship—all light paris

OF Cast Steel,

Kvory lm.hu- indicated, snd
YAIVe corrected to give the high-
est attatnable results

Warrsnted supganior 10 say
sl - (mn;m: Evgine in the
marke

Bond for Price List asd Cir
cular,

HERrMAN & HEROUEL

RODE M'v'a Co,,
Dayton, Ohlo,

fOR STEEP
AND FLAT

EST'B'D 1856.

SAMPLES ¢ CIRCULARS
| READY RoorinG CO.OF N.Y,

] 64 CORTLANDT ST.

O
A=
i
(L

AD‘ xm'wmm llond uumy .five centa to GRO, P,

& CO,, 41 Park Row, New York, for their
ﬂmphmvu one Aw rad pages, contalutng Hats of L0000
pewspapers, and estimates showing cost of advertisiog.

MAGNETS—Pormanent Steel Magnets

of any form or slse, made to order by F. C. BEACH

& CU,, 2635 Broadway, New York. Makers of the cel-

::n{.u& Tom q‘hmb and Minlature Telegraph Lostru-
anis.

AMPLES OF MACHINES, TOOLS, and
) IMPLKMKN’&'H, !n&e’lrvag..ex‘}\(l,bll‘;ﬂ:.':bnud“o:‘dl::l

The Toll-Gate ! '%i’.‘.foﬂg.;'x‘ 30 obyects o

find! Address, with stamp, uffalo, N.Y.

B e Hee Dpien o
Wwalchman 0 the same ' reaches different

Ctronlar,
J. K. BUKRK, P, O. B x 1,007, w

Mass.
N. B~This detector is coversa 0y twu tents.
Partios uaing or selling nstrumen vﬂhon an-
thority from ma will ba with uoonnu

0 L'Bf"ﬁ'gi_ LED

% % that Oulll grester

in m. renders 1t undoubtedly the moAt economical. We
RIA0 Ll lo m turers of the CXLXNNATXD 00!-

u:- Par. i s mnm Plll"‘l. Hapgers, e

m aon Awn m.a' g:-u-

fucmunﬂlﬂom
e-co

m‘ul‘ in store Ilﬂ‘-lot salo
Dcl' S S0, T Chatmbers sttvet, N. X, =
PIRGCE & WHALING, Milwaokoe, Wite =

A Set of 12 Steel Lathe Dogs S, | segte
From l’ tounch. v ?‘

this
, & fner nmlb.ud u mur 10 m-.v.m any other

!ron. Mm ‘x to 50

150t of Steel Chmpl., g 023

Rxp-ndlns B R T tr'o'l':'ii'ié'i ;
lnehel. &o.

to C. W. LE COUNT, Seuth Norwalk, Conn.
for cufulu

HUSSEY'S NATIONAL

Cottage Architecture.

New and Origizal Desigus, Worl
Scale Drawings, sud Detalls for &
= Styles of low-priced Houses, 'ﬂ.h
Specifications sud Cost. Just Pxd

Roysl quarto. Post-pald, $5.

100 Wonkixe DrawIxGs
Plans, Detalls,

8| nuuonc Estimates
vE DoLLams, post-

WOODWARD'S
NATIONAL

ARCHITECT | ,x

MON DAU.I})-B% 50 z‘llb‘ﬂls Dollars, post

e
ORANGE JUDD CO., 245 Broadway, N.¥.

Geo. W. Read & Co.,

Manutactarers of and Dealers in
ALL KINDS OF HARD WOODS, IN LOGS,
PLANK, BOARDS, & VENEERS,

156 to 200 Lewi- St ’nl¢lh & Oth Siw,,
River,

Altention Is upc:hllLlnvllqd 1o our Stock of French
Walnut ud irds-Eye and Curly Maple, Satin
Wood, Ta Eosowood, aud Hungarisg Ass. Also,
Beason ﬂl OKADY, Walout, Spaniah and Hed Cedar,
and White Holly.

E‘Ovd mall have prompt and careful sttention.
d for Catalogoe and Frice List.

PATENTS F.T.H. RaMspEX, Bryan Block,
Bold and Chicago, LI, Mechanical Engtaeer and
JAntroduced. Msnufscturers’ Agest.

A MONTH TO AGENTS, Address C. M,
Lismxarox & Bro. New York or Chilcago.

$47

S COR, LEOPARD &4 OTTER S PWLS

MACHINERY. s7Pite AR

ASON'S PAT'T 'BIL'NON (,LUTCHH

P b AR s S ek

w ‘ny lmcd turned, or rolled sp

PATENT
ggqm and Matching

nnwm\mnmomu

and ouu wood wi n&m

I.A. woo MACHINE co (9 Liderty ot .I’..
Send for Clroulars, etc. 167 Sudbury st. Bow

HISMONTH A WELL ENOWN FIRM
of Eugineers and )(uhuaory nte, with large

connections at home an open & ground.
floor Warehouse, having mdov- muu. Queen V
toris Streot and Usonon Street, City, bondon. England,
The firm ln[' red to ept the agency for
machinery, tools, ete,, and to exhibit & cholce »
of theso wnd ol working models, Advertizan'
canvass Great B uin and the whole of Europe, or
termy, apply o .+ BOX TH, New York City,

k‘OR LEUAL ADVICE CONCERNING

Infringements and Patonts, consult K, B, McMAS.
R, Counsellorst Law, 9 & 11 Sanssn st Room M, New
York. Counsellor and Advocale 1o Patent Cases.

HE CHAMPION SILVERSTEEL
SPRING MATTRESS, now 1y tnxrovcd. has
been before the public for years, and continues
o occu 1ta sarivalled polluon s I.!c mde. a8 the
BEST B ever produced. tae rich and
elegant appearance of siiver, n " mc 20fLest, canlest,
Eﬂl. and most duradble Spring Bed in market.

{conpond of tenacious tem d ueol:snn R

ed Lhat the pressure Is ean o

0

frame, 10 wooden alats, no tow stul , DO Straps. May
De used on floor without bedstead. No under bed re-
g‘nlmd a ud:o yuumnu&nm%emmt ress.
on»mor ‘our mopey in this AD (0 any
other, lo‘ for hotels. Any sizes made to or-
w. s-u lor plcwml circular. Bzull rice of aonbl-
&“M or quasntity, Lo all
lhc trade. Sold by
Refer to

Phelps, Dcnnu & C 3T . Co New
Yors, Gould & Co m“. his, Glvert &
Conn, Bowdited & Co., New and

Jdorwien ven, Conn
ioany others, "CRAMPION SPRING MATTRESS CO.,
Makers, 266 Canal 8%, pear Broadway, New York,

$7 A mx ‘I‘O AGENTS—Sure. Four nvuPu

TO HANUFACTUBERB & AGENTS,

Designs of patentabie inventions constantly suppiied
1o & well estabilshed and reliable Arm o6 payment of

#1000 per month. Salary not payable till ena of month
when “"“lnl can be ;Zlum:d and salary withbeld, i
pot ull-nuon Address . N., Box 78, Station D, New

York City.
Pumun AND BARREL IA.(;‘!:I{’BEBYE
?.I:L':F -1:4 m?r:m sxingle Hﬂ"“
e A advies TREVDN & Co. Lockport, K. ¥.
OBTLBL! STEAM ENGINES, COMBIN-
" by u‘:‘ﬁ:&,‘ ‘;loc"::: c-numy u‘ own
il e oy Bows: ore Bas 109000 1

eirculars sent on application, Address
THEJ. ’8 HOADLEY CO. Lawrence. Mass.

RON BRIDGES—CrAnke, Reeves & Co.,

PHENIXVILLE Il“ll)Ol WORKS, Office, £10 Wal-
pat Street, 'hllad |

‘J ociallies—Accurate Vburmluhlp—l’h
o of

P. BLAISDELL & CO,,

Worcester, Muan.,

Magufacturers of the Diatadell r.eru Upright Drils

and other first.clame Muhlnlnu Toolr

E . MAYO'S PAT. BOLT CUTTER,

lvnd for mnnnua u:cum.uulnnu Onhle,

Amtrew’s Patents.

Nolsel

od, or Geared Helm

ﬁw "m "
Bafery W Hiere v 'L"."L" Aceldent,

*-q'f},;”f:'*‘i'a
o=t

-u la:?r

n-. nhl‘o and Single, 1-9
power.

.::.. 'ub-

g..yr(:,lbiﬂnrlo. Durable, nnd Economionl.

mml & BRO.

Water Stroet, Now Yorx.

double refined from. No waelds. Au work
done on the premises, from ore to fSnlshed bridges.
1lustrated Album matled on receipt of 35 centa.

Machinery

904 and Lren Wor of o Leather and
lnbba Balung, Kmery "%‘. %u Metal, 8c.

Sturtevant Blowers.

Of every 1iso and description. constantly ov sand.

Cold Rolled Shafting.

Best and most perfoct lbuun, gver made, constantly
on hand 1o Jarge quantitios, furnished in any lengths up
10 M L, Also, Pat. (.onun'oud ul{::x(l:l:g ustable

 pulle EP
B bacs Birgot. & 101 Reade Street, New York.

Niagara Steam Pwump.

CHAS, B, HARDICK
IA‘A.ML.WI.Y.

THE JOIIR HARDICK

h.gara am Pum

N HBUBBARD & ALLER, Brooklyn, N.Y. p
Yor ue&m

Pnnor PRESSES, “'E

l‘AllKlu
MIDDLETO
OOD-WOBKING IACELN!BY GBN
Alties 'M'W“‘ Rich-

. Wom\u Mass.
WITHERBT RUGG & RICHARDSON.

85 2 820 per day st home. Terms Free. Addres

[11

Gro. STixsox & Co,, Portlasd, Malze.

Mmoo WROUGHT
IIT IS IRON

Brams & GIRDERS

\h_. vmon lron l.u.ll, rmoon:gn,uﬁ:.‘
The heu d Architects 1s
peave gnul {! and Glirders (pat
d v-m botm the &

- ccl%onn :Eo Unlon uzﬂ'ﬁ'u“ﬂ“km Pa.

Vk‘n K( ¥

Emall Toels of lll mu also GEAR WHEELS, parts

ol ODKLS als of all kinds. Cuuncl of
nes, sud- Hesta, &c. Catalogues free.

GOODNOW e GHTMAN, 23 Cornhill, Boston, Mass.

ANKRUPT'S SALE OF HORIZONTAL

snd Vertical Steam Engines. Also u-' un second
d Msachinist's Tools. Send for eircu

THE YALE IRON WORKS, New auen.Conn

SHINGLE BARREL XACEIHBBY
EVART'S 1MP. BADI 0 BI\GLK SAW
STAVE CUTTERS .louc EQ ERS, AND
HEADING TURN ERS.
BAILEY GAUGK LATHE~For turaiag all kinds hsn
dles and Cabinet work. Simplest and best In ase, We
manufacture s full line ¢f Wood and Iren Working

Machinery, Address
R BAILEY & VAIL: Lockport, N. ¥

. D. NESBITT, Foxboro'
ORGING & FINISHING MACHINERY,
Fixtures and Tools co:: 'f.‘.%'ﬁi‘ﬁ:'ﬂ? ans, sew-
e PRATY & WHITREY CO. Hartford, PBoun.

BLAEE'S PATENT
Stone and Ore Breaker

w britte substances to
any ro?

EH CO.,
w Havea, Conn.

Fox ALr In the Rubber Stawp
Bustnoss. Address Doxsax’s

) FORTUN

STENCIL AND STAMFr Wonks, Baltimore, Md.

The American rblune Water

Mlll‘lmproved ud submitied to
thoro sclentific testa by James
lmcmn showing the following use
ful efloct of the po'u of the water
atilised, belng the uult reaults av-
or KBown.

!

oy 3v

“PRIULAUOO

aq pov pqdweg

® 30y puos e
TR AL V]

‘vg ‘swox
“KYHNHAE "4 °X
g ey duw
Pros puv ‘Sepavg
Q3 Wy aeeq ey

Ty oL

RISDON'S IMPROVED TURBINE.
"I‘l.un.ll the 1 hlul “(:.l.l“ I:uuuuhlo'
any wheel ln;;‘: at Hol’ol

upen ap-
SDON. TYLE
D Mot Mally, o 3. TN &

tuenuoo to T. H.

OTIS’ BAFETY HOISTING
0. 3an suosbway TERY ﬂ'.

& IMPROVED PATTERNS —MA.

W
T gt T

EOR SALE—AN UNFINISHED IRON,
TWIN SOREW STEAM VESSEL, bhaving doable
tiom and water-tight eompulmenu.

Leugth between Perpendiculars. ... ..... 390 feer,
Breadth of Beam,.. 50
Depth to Matn Deck...... oo g -
Displacement at 22 foet dnnnl £000 tons.
Ares of Midshlp SectIoB..ovvvirserinn e S0 aq. R
Number of Transverse Bulkheads. ... 7
EXOLYES,
Twao pairs, each palr driving one Screw,

Dismeter of Steam Cylinder........ 2 Inches.
Stroke of PIston. . coiiviiiranns ae -
Burface Condensors, AToh. ... vverinacess 15360 aq, 1t

BOREWS,
DARIOUET. . oyevrsnnnssnnsnrsssnsnnssse rosere feat
Fieh (I
Number of Blades, .ccooiviiianne Senssasess 2

BOILERS,
Tea to number ; Ordinary Horlsontal Fire

Tabulsr Type,
Total Hoatlng Surface. ...

Grate Surface

This vessel was tateaded tv be cowpleted for the State
nl New Jerwey asan lronciad. The plass were prepared
the work was carried on under the »ur-cuu- ol
'::aunl GUrosor B. MoCraviax, U, 8, A, wate
1o, and the workmanship are guaranteed to b- of the
best possible desciiption.
The funds appropriated fur the r-rpoo
the vesre! nolf!uvln‘ sumelent, (he Le
ereey

completing
Ll

State of New as dirscted that &
the b m:)‘bldnlara A; vmmiselon, con f
ocellency Gov. JoNL VARKER, of Trenton

Vice Chancelior Auzt Dobp, of Newark 2

Honorabie Wesrs: W, W. Bitrran; tod 8. 1, Do, of

Hoboken,

bas been sppotnied 1o elfeet suok sale

Hids endorsed “ PROFOSALA POR TUR I'UBCHARE OF
IRON STRasex, on oF Fanrs YHREROF,” may b address
0d 1o the GOVERNON OF THE KYath OF NeW Jusasy, by
whom thu will be received al Trenlon, N.J., !

o'clock 06 1he second day of Navember next, al
nm. time uzry will he puniicly u.nv

Blanks 10:J-myuul- “nd a
detalied description of the nm

1.( coutaintog &
oxcept as Lo ‘l‘.ul and mu
sddrosing elther

y pleted,
Yinay B .?':... 0
undersigned,

l'-mmlo- 1o n-mu the vrcltl And 10 lnapeet the

be oblsined (b endin,
lp’llCllluo .l the f L hare llo.-l’l:'::.'.“:o'. :::
10 the Comsulting i- t 1o llo Commimion, who

will be pre odlothl \ln

y 10 sxplain the
structare of hull and m u w0
Intormation mpooull un 1-2'1 &ive aby othar
K. M THURSTON,
Conaviting Kngineer 50 (Ae CUmenianon,
Hodoben, Neve Jersay,
United 0aten of Americe,

LASS OULDS for Fruit Jars, Lam

Bol\lec

ears Cox. WHITE AXD CENTER 5T»,,

lnk sunda.elc‘.mnab(ll mum l
N.Y. For aay

lb ng new in ﬂnl you will require s uonld (o qin),
§¥F- PARTIOULAR ATTESTION pald to MOULDH for
INVENTORS, Send model or drawiag: Inclose stamp.

ICHAERDSON, MERIAM & CO,
Manufsacturers ot the ialest tmproved

Patent Daa-

* and Woodworth Planing luhlnl. Matching, Sesd

ud mold&n! enonrac. Morunnt.
wing Machines,

hﬂ'ly. Cut-off, and

chines, Spoke and Wood

Otber Xinds of Wood-working Mschlnery.

and price llsts sent on spplication.

ceater, Mass. N

Lntﬁln‘, Ver

s, Saw
Ripsaw Ma-

00d Tuming Lathes, and mion

Catalo

Manufactory
Warehouse 107 Liberty st. New York. 11

: F()ll SALE-The mnuhcmnn' roperty
kno'n as v.ne Paris Furnace Co,, L’i:)"llle.

d.Onelda Co., b &5
Saug Creek and lhc Nue of the D, L
consiats of two

10 miles soutn of ("uu. upon
& W.RLER.

1t

. substantial frame factory beile-

iog 11 Alstinct water privileges of about 3. borse
T each, bullt and Sited up expressly for the mann-
Y:cmrv of seythes, forks and similar lmpictnents, There
are 2 trip-hammers, with all thelr Decessary forges q
fxtures tur pn:chlnt.cb-.rﬂg,‘ncdl:z snd poria:

all I1n perfect ranpiog order,

Als0, W BDeat teneme

t
Bouses, Also several store houses and stable. The facto-

ries can be adaoted 10 the manuiscture of paper, cotion
or woolen goods ; but they off-r unusual advantages I

the line for which they were designed. The
separately, if delred. Address PARIS FU

will be sola
NACE CO,,

Clayviile, N, X.orA. H PA'I’CB.N Cenlnl wharf,Boston.

H

A DAY. Employmenst for ail

Patent hove

ties. GEO. L. FELTON, 115 Nassan M.., T.

AN[]T-

— Qe

i UHANGE'

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentueky,

POSTPONED TO

November 30, 1874.

DRAWING CERTAIN AT THAT DATE,

LIST OF GIFTS,

One Grand Cash G .iiiiiinans

Oune Grand Cash Gift...
Une Grand Cash Gift...
Oune Grand Cash Gifc..
One Grand Cash Gt ..o

5 Cash Gifts, s“o.ooo nch .
14.000 ench ...

10 Cash Gifts,

13 Cash Gifts, 10,000 each....
20 Cash Gifts, 35,000 each....
23 Cash Gifts, 4,000 cach....
30 Cash Giltse 3,000 each....

30 Canh Gifts,
100 Cash Gils,
240 Cash Glits,
500 Cash Gifis,

19,000 Cash Gifts,

2,000 ewoh ..

1,000 onch
300 cach..
100 ench...

$250.000

100,000
75,000
30.000
23.000

100,000

140,000

130,000

100,000

100,000

90,000

100,000

100,000

120,000
30,000

30 ench. ., 930,000

GrandTenl, 20,000 Gifts,all e.ll.'&ﬂl)(l-('("’

PRICE OF TICKETS,

Whole Tickets
Halves
Tenths, or cach (‘onpon
11 Whele Tickets for
22 1.2 Tickots for .
For Tickets or Information,

£50 00
25 00
5 00
500 00

1,000 00
Address

THO, E, BRAMLETTY,
Agent and Munager.
Public Library Bullding, Leuisville, Ky .

Or THOMAS I, HAYS & CO, Easranx

“w Brosdwa

AdexTs,
N.Y.

)RL\'I ING MACHINERY — Agonl  wanted
for the United States, for the sals of first clam
huglioh Lithographio Machines, the well known Waart

dale Leltarprese
Glastng, sud Reelin

achines, Guiliotine Cw. ting, Bollin
Machines, Serew and “

yurs ¢

Prosses, Kugtoes ana Botlers, all of Arst class wanutac-

ture, and commandie
sod the Contibent of

the chlef patransge 1n Kogland
urope, 8t mach lower prices thaa

are obiained for Machines of Amerionn Makufacture,
Liberal Disconat would be given 1o 4 Sral class resnon -
vible Agent. Al‘\y 10 the FARAGUN MACHISE COM.

PARY, LIMIY
I_ui oF Reauriiy

), Klland Road, Leads, Kogiaud. Terme

1 SUHENUE'S PATENT,
%onwom‘n PLAN
. e o u?uﬂﬁ:?"

LA0d 11 Liberty &, Now ¥

et

871

WOo0oD woxmo ' MACHINERY

EEL RSN,
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Advertisements.

MA wol Page > R 8 W86 R1,00 n line,

Iuside Page = = = = = = = 73conta n line.
Bnararings may heod adeertiaments ot the sme rate per
inp, B MaaENrement. a8 ING lotler preas. Advertisements
st beraonead al prblioation ofee ax early as Friday

GPAING 10 APPATE (8 DALl IANA,
AOWARD & CO, No_22¢ FIfth Avenie, Noew York,oon.
e to send stugls Walrnam Watehes by Express or
hn'l to any purt of the countiy, no matter how h'ml{l';-
withont sny rink 1o the purehuser, Having sold Wal
tham Watolies on this plan for the Jast plx years |'wl:’
CHAMOMOTR Aro nutmbered by thousands, and from slinos

evory 0oun'y (b the Unlon. 10 every cuse the purchaeer
18 & good rellahio Watel, and full ¥alup for the money,

5’"‘!

¥

t{mprovements nave bren made during thoe pres! l‘"
YAr; Rl Rrades and s1E0R ATe NOW made poth he ;""
Winders and Atem-windors, Our paw prioe st “l_‘ N
1 went rrée, desorines all te new Wartchon with prices
of eah, Write for (€, and mention tAnt adeertisement
1002 deen In the ™ Selvmtite American = Adaress

HOWARD & CO.,
23 Pifth Avenue, Neow York.
DON SALE-39 Morris, Tarker & Co.% Oast Iron

e dIAL ¥, OF AT
Bleam Sadintar AOCIURAEN, PHI8daIphia, Pa.
WEST."

BABB[TT MeTALS “THE

CONARD & MURRAY,
Pa

il & Cnesinut, Phlmoelpt

OGARDUS PATENT UNIVERSAL EC-

CENTRIC MILLS~For grinding Bones, Ores, Sand,
e Crucioles. Fire Clay, Goanos, U)) Cake, Feed, Carn,
Corn snd Cob. Tobacco, Soufl, Sugar, Salts, Roos,
Spices, Coffee, Coconnut, Fiax sced, _\-Mnon.k.c ,and
whateves canpol be eroutd by other wills. A #0, tor
Paints, Printers’ luks, Peste Blacking, &o. JOHN W,
THOMSON, saccessor to' JAMES BOGARDUS, corner
of White and Bl Sts,. New York,

A DAY - CUARANTEED
wing cor WELL AUGE%&!\PP
'25‘!"!'?&%5?.\?2"}1:011 'GOVERNORS

OF TOWA, ARKANSAS AXD DAROTA.
ILES, St Louls, Mo-

Catalogues freen ' W G

5 Tor) Yook & | \’m
& Caldegue usmilons U
Send Stamp Tlustrated Circular

The “Sclentific American™ uses our plates,

1776 - 1876
INTERNATIONAL
EXHIBITION.

s OFFIOR OF THE <
U. 8. CENTENNIAL COMMISSION,
( PHILADELPHIA, PA.

In sccordance with the several Ac s of the Congress
o; ltl:c Unlted States, providing 1or the celebration
of the

Centennial Anniversary

of American independence there will be held in FAIR-
MoUNT PARE, Philadeiphla in the year 1876, an

International Exhibition

glf‘ Arts, Manufsctures, and Products of the Soll and
ne.

The Exhibition will be opeaed on the 18th of April,
and closed on the 19th of October.

APPLICATIONS FOR SPACE.

To sscure space for axhibits In the Bufldings of the
Park, early applicatiops should be made, The tecessary
forms for application, togetter with the Kegalations
for Exhibltors and peeded tnformation, will be forward-
¢d oa application to the Office of the Centennlal Com-

mission,
A, T. GOSHORN,

Director- 1
J. L. CAMPBELL, SAROF R RaaLE
Secretory.

PATENTS

Tus putuisigie U1 Wiy SUIENILFIC AMNBIUAN OMYE
acted wasolicitors of pstents o the United States and
forcign countries for morsthan a qusrter of & cen.
tury. More than PI¥rY TEOUSAND inventors have
AvAlled themselves of their services. All patents se-
cured through Lhis sgency receive s special notice In the
BOIENTIFIC AMERIOAN, which frequently attracts pur-
chasers for the pstent,

loventions examined, sud sadvice as Lo patentability free

Pateats obtsined In the best manser, sad with as iit-
tle delsy as posibie,

Cavests preparcd from elther model or drawings,and
Sled In the Pateat Office at abort notice.

Epecial exsminations sy to the patentability of inven.
tions made, st the Patent Ofoe, on receipt of model or
drawiog sod description; cost for this sesrch and re-
port, ¥

Trade Marks.—The necessary papers for securing
protection o manufscturers aid merchants in this
country snd abrosd are prepared st this office,

Devign Patents, for protecting artists and designers
Of Aoy uew ornsments work, sre qoickly and chesply
Obtalosd through this office.

Coprrighis obtained,

Forelgn Patonts are tolicited in sl countries where
patent laws exist, Fampllets, containing the cost apd
full purticalarn, malled on spplication.

Catiads Patente—Canada 1o one of the best countries
for patenta. The cost depends upon the length of tme
for which = patent 1y Gesired, Full particulars by mait)
on spplication,

We shall be Bappy 1o conter with Inventors, examine

helr models sud drawings, and advise with thew as Lo
obtaiping pstents withont consoitation fee. Kver)

Kind of information pertatatng to patents, at home or
Abrosd cheerfully given,
Sead tor pampulet, 130 .
dirdonions Tor Ciotataics ::::n.‘:'on:;::::.u'n snd full
MUNN & Co,,
Publishers SCLENTIFIC AMERICAN,
37 Purk ltow, N, vy,

o RAzon ;‘:'J'"E‘c""" ¥ und 7tk Strects,

Srientific Amevican,

[SEPTEMBER 12, 1874,

e

HOUSTON'S PATENT
TURBINE WATER WHEEL.

1ewt, Berongest, Ubenpent, Mont,
Simp N the tost at Holyoke, In
Wi, the Mouston gave (he
u\ul perosnta novrs
! .:r un's“rollahln ont AN
e hig averngpy r
wults over ubn{m«cr. m
snvuvnlumnl- overywhers
amonstrating It superior
1ty over all othera, Emor-
pon's full report furnished on
:ppllu\lon. Bond for Otreus
)
MRURILL & HOURTON
TRON WORKSH

L
xn(me'né LATHES, DITLLS, &c. Sond for Frice
N

W HAVEN MANUFAOTURING Bl
L

Mill Furnishing Works

are the Iargest In tho United Btates,

Millstonen, Portabls Miis, Smut Machines, -ckor-.'-'\‘lllll;
Ploks, Watar Wheols, Pilloys and (oaring, speo
adapted to fonr milly, Send I:x"r ?(:‘I;»gu?‘."m,n‘ N. Y.

PORTLAND CEMENT,

From the boat (mnl'(m Manufaoturers,

Baloit, Winconstn,

S SEE EMERS
A ARE SAME P
wrer WE WARRANT THEM SUPE

TAMPER AND LISV IR
REGULATORS oAk “CdEKs,

‘_ﬁllu(ll‘l. & KEIZER, 44 "."“-’7.‘. !.!!7
COMPANY
EmeryCrinders

MONROE Cod,
Working Models

Experimental Machipery, Metal, or Wood, made to
order by T é LN Y,

order NEHR. & Contor v

PRATT’S
ASTRAL

Satest and best O] evor made—burns In any lamp-for
mle everywhere, CHAS. PRATT & CO.
Establishied 1770, 108 Fulton street, N. ¥

OR SALE—2nd hand Portable and Sta
tionary Eogines and Bollors, good as new,at balf of
Original Cost, 1"01’ description, address

BINGHAM & RICH, O1] City, Pa.

e VERTecs N, 98 CHAM
MACHINISTS TOOLS,

EXTEA MEAVY AND IMPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER,
Waorcester, Myss,
WAREROOMS, 9 LIBERTY ST., N. Y.
3™ Lathes, Planers, Boring Mills, Drills and Gear Cut-
ters a Specialty.

RS 7
B

AMERICAN SAW (0.
TRENTON, N. J.
GREAT REDU Q)'ll:ION w PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1S74.
§7" Send for new Price List. &3

THE AMERICAN TWIST
DRILL CO.,Woonsocket, R. 1., are
now the sole owners and manufac-

torers of the celebrated
DiaMoxD Sonrp Exeny WHERLS,
X ., ¥ Illustrated Catslogue of Em-
AT 2 gy Wheels, Machinery, and Tools

E < BRE
W. S.Jarsox, Agent, 17 New Church st., New York.

Asbestos Materials.

ASBESTOS ROOFING, PAINTS., CEMENTS, ROOF
G, SHEATHIANG, &c. H W, JOHNS, §7
MAIDEN LANE, N. Y., Patentee & Sole Manutactarer,

Established 1858,
UR COVERING FOR BOILERS AND

PIFES saves Twenty per Cent In Fuel.
OUR FELT, CEMENT, AND PAINT FOR

ROOFS Ia the best tn the market.

Asbestos Felting Co.

1 22 Front St., N, Y.
QBEATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

Beo (L) raviog and description In the ** Selentific Ame-
rican " of Mareh 7. The greatest kKoown cure for rheu-
matism and scistica, No pbysiclan should be without
one. Send for clrcalar,

C.R.TOWNSEND, SoL% AGENT,
Medical Institute, 168 Cumberiand 8t,, Brookiyn, N, Y.

SUPER-HEATERS

Bave foel, and supply DRY stesm. Attached to bollers
orset in scparate furnsce. H. W BULKLEY. Eogineer,
N

# Liberty Bt,, Now Yor
Pyrometers.

For testing Ovens, Dol
er flues, Blast furnaces,
Super-heated Steam, O1) Stills, &e,
Address HENKY W, BULKLEY,
W Liberty §t,, New York.

BESSEMER
Steel Wire Ropes

IMPORTED TO ORDEXR.
One third Stronger than Iron,
s PHILIP S, JUSTIOR,
14 N. 5th, Philadelphia—e Cilff, New York,

THE HEALD & SISCO
Patent Centrifugal Pumps,

VERTICAL & HORIZONTAL,

First Fremiums at New Orleans, Clocinnst), snd Now

York, * Medal oy Special Award,” American

Perfeet ‘ ln-h(ult.l'Y‘.'. -

riect satlafaction guarasteed. 16 cheapes 0
dura pular s pd successful Pump u.-.wn,“lnr"r".:p::
Make shners, Contractors, Brick Makers, Distillers
ete, Pumps with engive on frame. complate, at 10w
fgures, for Wreoking, Dredging, Irrigating, eto, Tilustes
ted pamphilet frow, s refercnces Lo partion net unlly using

ONS INSERTE
ARE 0P SOLTD TOOTHED SAWS .~mA

Sy~ SEND TOEMERSONFORD K COBEAVER FALLS PA FORA GIRCULAR OF OUR SAW S , = S

For an
JAMES BRAND, 85 Clff BL:‘SN. i
A Practieal Troatisson Coment furniahed for 4 conis.

D

TOOTHED SAWS.
RIOR TOALL OTHER SAW S . mW

Tho Most M'owerful, and the Only Tight

| BUY A Biging, geze jui Gt Torti, syt
JWAIN. A, M. SWAIN,
¢ North CUhelmatord, Mass,

"~ GEORGE BARNES & CO.,

Manufacturers, Syracuse, N. Y.
TANNATE OF SODA,

BOILER SCALE PREVENTIVE—Jos. G. RooERs &
Co., Madlson, ind. Agencier: R. H. Lee, Titusvilie, Ps.;
Owens, Lane & Dyer Machine Co.,St. Louis, Mo.; Woit-
man & Burrell, Little Fulls, N.Y.; Warden, Mclelland
& Co.,Cinclnnstl, O.: H. H. Harrlson, Nashville, Tenn.;
Sinzich, Rankin & Co., Evansville, Ind.; H. Dudley
Coleman, New Orlesus, La,

The Chilian osition

Packages forthis Exposition takethe following ronte :
Shipped at ths dock of the Pacltic Mall 8. 8, Co. 1o New
York, or San Francisco, they are, upon the psyment of
one dollar, gold, for esch package not weighing more
than 2000 pounds, or messuring not more than ¥ cublic
feet, taken to Panama and delivered to the South Amier-
fcan S. 8. Co., whose Steamers carry them to Valparaiso,
and shere deliver them to the agent of the Exposition,
who attends 1o thelr transportation, by rallway, 10 tne
place of exhibition., The one doliar goid 18 1be only ex-
pense of trapsportation to the plsce of exhibition, San-
tiago. An extiblitor may send as many packsges as he
pleases under this reguiation. Heavier or Iarger pack-
ages may be shipped per eame lines at low rates under
spocial contract, Applications for room at the Exposi-
tlon must reoch Oblll by January 1, 1578, Maoninery
for Manufactoriog, for Miniog, and used 1n Agriculture,
are especially Invited, I'articulars way be obtained by
addressing any one of the Unfted Stutes Commisstoners
for the kxpowition, any Chilian Counsul 1n the United
States, or A, VILLAROEL, Corresponding Agent, 53
Plne 8t., New York,

KEYSTONE PATENT FORGES

\ (FAN BLAST,)
Large!or Small,

Portable or Sta-
tionary, for Hand or Power. Best
and Cheapest for every class of
work. Keystone. Portable Forge
Co., Philadelphia,

H.S. MANNING & CO,, Agents,

111 Liberty St,, N. Y.
—

ALCOTT LATHE#, for Broom, Rake, and
Hoe Handles. 8, C. HILLS. 51Courtlandt St. N. Y

IDDER’S PASTILES—A Sure Relief for
Asthms. STOWELL & CO. Charlestown. Mass.

§¥ T. V. Usrpenter,  Advertising Agent, Addreny
Box T, New York oity.

=0 {lfzxu’v 'gfﬁf«}m?ﬁ‘ﬁ§6m m.i N 7{.,

The almplost, most dunw’ and a
BrEAN PUMP now (hase, Wil pom,
Or muddy wiatar without wear or Inf
fue parta, [t oannot got ont of .
Branch Depotn,

11 Pamharton Squars, Boston, Mass,
1 Market lll..'l'h"u'ﬂvlnhll. Pa.
B0 Waolls Stroot, (mlnnrn. 1,

outh Western Kxposition, Now Orlg
11 & 814 Nortlh Seeond ut..'rt.Y.onn. WG,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W B Frawxroe, V. 'L Jo Mo Avuaw, Pred't,
J. B. Pinc, Sec.
HARTFORD, CONN,

PORTLAND CEMENT

A Practical Treatise on Cement furniahed rexs,
B, L. Merchant & Co, 76 Bouth 8t New Yeork,

Engines and Boilers,

)

o
Eogine Duilders.

BoiLeERs

SPECIAL PRICES

cOx

Statfonary and Portahle. to M 1. P, kept tn Stock
als0, Circular Saw Milly and Power Harmmers,
ERIE CITY IRON WORKS, Erte, Pa,

John W. Mason & Co.. 43 Broadway, New York.

Machinists’
TOOLS,

OF ALYL KINDS,
ADDRESS ;

Rifies, Shot Guns, Revolvers

of every kind. Send stamp for Ilustrated Price List to
Great Western GUN WOR K, Pittabureh,

Aaaress JUHN A, RUEBLING'S BUNS, Manuiactor-
ers, Trenton, N. J., or 115 Liberty St., New York.
Wheels and Rope for conveying power long distances.
Send for Circular.

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXXI —NEW SERIES.

Btk

The % Of the SCIENTIFIC AMERICAND

NGINES AND BOILERS, New and Sec-

ond Hand, Portable and Stationary. For descrip-

tiop, address GOODWIN & WHITE, O1i City, Pa.
V{1 Machinery,
OV
CHICAGO.
TURBINE

\
Y
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Water Wheels.

More than four times as
many of James Leflei’s Im
proved Double Turdine Wa
ter Wheelsin operation than
any other Kind. 2 sizes
made, ruging from 5% to
% Inches diameter, under
heids from 1 to 240 feet.
. Succesaful for every pur-

pose. Large new pamphlet,
tho finest ever publr»hed.
cn)nhlulns 160 pages and
over 3 fine {llustrations,
sent free to parties Inter.
ested (n water power,

JAMES LEFFEL & CO.,
Springtield, Ohlo, & 109 Lib-
erty St, New York city,

TONE SAWING MACHINERY

Merriman's Patent, Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt,

fodd& Rafferty Machine Co.

MAN IH’AC"I“()J1 “(",:Klslyﬂyk

The celebrated tircene Variable Cut- ngine;

Patent Tubular and Flue Bollers ; Platn S)f o"ll‘;"::::
tonary, Holsting, and Fortable Eugines. Bollers of al
kinds, Steam Fumps, M1 Gearing, Shafting, &c.; Stk
Tow, Uskuin, Bagging, Rope, Fiax,and Hem &lu:h‘nery'
Agenta forthe Now lfn ot Manufsoturin 0.'s Machin.
Ials' Toola; for Judsou's GOvernors and Btop.Valves:
Brurteyant Blowers; and Differenting Pulley.Blooke
WAREROOME, " 10 'BARULAY BT, NEW' YORK.
WORKS, FATERSON, NEW JERBKY, ¢

b
(0000 £

X Owrn P o

to announce that onthe fourth day of July, 154,
aew volume commences, It will continne 1o be the alw
of the publishers 10 render the contents of the new
volume more atiractive and useful than any of its pre
decessors.

The best Mechanical Paper in the World!

A year'snumbers contaln over S00 pages and severs
hundred engravings of new machines, useful and nove
toventions, manufacturing establishments, tools, snd
processes.

To the Mechanic and Manvufacturer!

No person engaged In any of the mechanics! pursulls
should think of dolng without the SCIENTIFIC AMERI-
cax. Every number contains from six to ten cogravings
of new machiues and inventions which cannot be found
{n any other publieation,

Tohe SCLENTIFIC AMKRICAN 1s devoted to the Inter
ests of Popular Sclence, the Mechanic Arts, Manofac.
tures, Inventions, Agriculture, Cammerce, and the tndus
trial pursuits gonerally ; and it ts valuable and instruc-
tive not only in the Workshop and Manufactory, bat also
in the Houschold, the Library, and the Reading BEoom

TERMS,

One copy, One yoar.

One copy, six months

Oue copy, four montha,

Onecopy of Sclentito American forone year.and

one copy of engraving, “Men of Frogress™., 0.

Onecopy of Sclentific American for one yearand

onecopy of “Sclence Record * tor 153, ... 5.0

Remit by postal order, draft or express.

The postage 0 the Bclontific Amertcan 1a five cents
per quarter, payable at the oos where received. Cane
ada subscribers must remit, with subscription, 3Scenls
sXtra LO pAY POStage,

Address all lotters and make all Post Ofice orders and

drafta payable to
& CO.

MUNN

37 PARK ROW NEW YORK,
HE " Bolontific American* is printed with

the Fump, 2 pagon of the strongest possiblo tos iy s
Aadrew TEASHBIE00"E E0T Baldwineyiia gy

CHAS, ENKU JOINSON & CO.8 INK. Tenth and
Lombard Kia,, Philndelphin, and 59 GOld Bt., l.lrow York.




