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THE SNAP FLASK,

We are not aware to whom is due the credit of the Inven
tlon of the useful contrivance which our artist hng so graph
leally depicted in the hands of the brawny workman in the
engraving. Itis simple, handy, as wo shall presently show,
and, withal, & convenience which iron founders, or moro es
pecially molders in green sand, can i1l afford to bo without
We Lave therefore propared the accompanying illustration,
and to make matters more clear, we add a fow words of descrip
tion, in the hope that
the suggestion may
prove of practical va.
lue to those who are
unacquainted with its

uses, construction, and
merits.

The snap flask, as it
is commonly termed,
differs from an ordi.
nary two part flask in
having | its  portions
hinged together by a
butt at one corner and
closed by a latch at
the corner diagonally
opposite. It is with.
out those troublesome
cross pleces which are
always half charred,
generully of the wrong
shape and in the
wrong place, nor are
its various parts filled
with numberless brist-
ling rusty nails. Its
interior sides, being
smoothly sccoped out,
hold the firmly ram-
med sand during the
removal of the cope.
In constructing small
moldings, the flask is
best located on a rude
table, so that in using
his two wooden hand
rammers (such as aro
represented in  the
cut) to pack the sand
bhome, the molder can
stand erect, Aftertho
work is finished in the
ordinary way, it only
remains to unlatch the
corner and swing the
flask when it is ready
for immedinte re-use,
The sand mold is re.
moved from the table
to the floor and welght-
od with a plato of cast
iron, made with lifting
ears on two sides and
plerced with s square
sperture in the center, through which the molten metal i

Wae think there are few workmen who will not agree with
us in the opinion that, after a hard day’s work, it is no slight
labor to shake out, fit together, and pile up In the yard a
neore or more of small fasky, and that any contrivance which,
like that above deseribed, will saye them such toil is well
worthy of their attention and employment,
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Fraotlcal Notes on the Steam Englne,

The comparison of the different systems of construction
of steam engines, old and now, says Dingler's Polytechnis.
ches Journal, with reference to the speed of the piston, steam
prossure, duration of admission of steam to the eylinder, aud
the rogulur and even motion of the machine, shows that the
rapidity of the plston and the pressure of stesm sugmonts
with the duration of expansion, The followlng clussifica.
tion then msy bo established: 151, Low pressure engines
which work with but & feeblo or low tension of steam (35 to
40 pounds per square ineh) with o small speed of plston and
without or nearly without expansion : under these conditions
the motion is regular but the oxpenses of sotting up and
keeping in repair are large. This system is ropresented by
Watts old beam ongine. 2. Engines which work quicker
than tho preceding, but still with a moderate spoad, the
stoam prossure and oxpansion remalning as above. Motion
m‘h- m of “‘lb“._hlﬂ‘ lght, but of ropalrs,
hoavy, Tothis eategory belong what aro termed good ordl.
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nary mnchines. 8. Engines of which the pistons move
modorately quickly, of which the steam works at a me dinm
prossure and in ‘which steam I8 admitted to the cylinder
during half or three quarters the stroke These have n
sufliclently regular motion and their cost of establishment
and repair is relatively low  Thoy are usually constructed
with a single horizontal eylinder and are In very extended

use, 4. Engines which work with the same rapldity and

pressure a8 to the preceding system but with large expuan.

MOLDING WITH THE SNAP FLASK
slon, very usunlly provided with a specially devized cylinder,
Motion Irregular. More expensive than the engines in the
preceding paragraph, To thls category belong the Woolf
compound engines, which have two cylinders placed side by
side, in o horizontal position but not on the same plane,

With these four classes of machines, the above results
have been determined and confirmed by long experience.
One more system remasing to bo notleed: 5, The engines
which work with high velocity, high pressuro and great ex
pansion, ‘These are rogular in motion and low in first cost
and pxponse of ropalrs,  But little experionce has been had
with these machines. It is connsidered, however, that they
possess o decided advantage in having speed togother with o
horizontal position,  They may be advantageously substity
ted for the old formas of cumbrous and slow beam engines

. - - —_ -

of Light by Photo ¥Fllm,

Professor J. W, Draper gays: The silver compounds of
collodion absorb the mdiations falling on them, which are
capublo of produelng o photographie effeet. Yot sonsitive
as it 1y, collodion is very far from having its moxioun sen
gitivences, aa ls ghown by the following experiment, which
Is of no small interest to photographiers: | took five dry

Absorption

process ; and having made o pllo of thew, T enuged the rays
of a gos flsme to pass through them sl at the samo time
On duoveloping, it was found that the first plate was strongly

impressed, and the second, which lind been behind it, appar
.

collodion plates, propared by what Is known as the tannin |
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ently quite as muach. Even the fifth was considerably
stained. From this it follows that the eollodion film, as or.
dinarily nsed, absorbs only a fractional part of the rays that
cnn affoct it Could it be made to absorb the whole, its sen-
sitivenvss would be correspondingly increased,
— -G
Sounds of the Body.

At o recont meeting of the Clinical Society of London, 17,
Poore exhibited an adaptation of a well known philosophi
cal experiment to mad
ical purposes. A pa.
tient with & remarka-
bly lond nortic regur.
gitant murmur, aec-
companied by intense
thrill, was made to lie
on his back upon a
common mahogany ta
ble. Dr. Poore then
took an ordinary walk
ing stick, placing it
vertically upon the
sternum ot the leve!
of the third costal ca:
tilages, and upon e

apper end he poised
the sonnding board of
a guitar, with the ori-
ficedownwards When
this arrangement was
completed, and after
complete silence had
been obtained, the
murmur became dis
!inn-(l_\' audible to the
bystanders. Dr. Pox

remurked that he re
ganded the case mer

Iy as a clinical cario

ity. Hisapparatus w.

very rough, but it
_served to exhibit =
novel application of

acoustic principles,
and probably, with «
constructed
and more delicate in-
strument, it wouald be

specially

;.-..-:>il-‘.-- to render the
sounds and murmo s
of the heart audilis
for the puarposes of
clinical demonstmation.
Soonds

il
\'|\|_ i )

and
with sounding bonrds

probes

at one end were used
in some of the clinical
lecture theaters in Ger.
many ; and Dr. Poore
exhibited an  iron
probe with a circular
sounding board at its
extremity, by meauns
of which all vibrations communicated to the probe wore
groatly intensified.

Mr, De Morgan remarked that Dr. Corfo had suggested
the converse of this. He demonstrated that, when a person
placed his head on the chest, the sound of his voice, when
spoaking, was affectod by the condition of the patient’s chest

Dr. Anstio remarked that Mr, Brooke used to demonstrate
stone in the bladder to his class at the Westminster Hospital
by menns of & sounding board attached to the staff.

The application of this well known phenomenon of the
transmission of sound to the dingnosis of chest diseasos mny
possibly lead to & material lmprovement upon the stetho
BOO PO A walking stic not the most saltable
connecting rod for conducting the sound

Is, of course,

- -

Toaxarors ix Inox Pors.—~There are s thousand and one
things 1 would llke to know (and probably shall, in thue,
unless 1 havo to learn how to vote); bat this 1 do know, thay
tomatoss must not be cooked In an fron pot.  Some bonefi.
clent housekeepor, following in the footsteps of the Hustel.
scrnpplo ” muakor, gives o recipe in last week’s Rurid
| for & cheap soup, in which sho directs the ingredients to be

putin an tron pot

ous '

I sometimen, at good tables, taste toma
If the in.
tentlon In to medieato them, the result will satisfy the de.
slgn.—Bural Yorker, [It might be added that \'vgvml»lrl
should never be cooked In fron pots, unless the latter arv ce

toes which have been made bitter by this process,

..|||u<lt!l or otherwiso coated inte nm“.\' !
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ANNUAL REPORT OF THE COMMISSIONER OF
PATENTS.
The annus! report of the Commissioner of Patents to Con.
gress, for 1872, has just been sent in, from which it appenrs
that the affairs of the Patent Office are in good order and
flourishing condition. 8,000 caveats were filed last year, be-
inga sligfxl decrense over the previous year, 18,246 applica.
tions for patents were made, of which 13,590 were granted.
A slight increase in the number of patents granted is shown,
and a considerable decrease in the number of applications
made, which the Commissioner explains ina curious wuy. The

ita infancy—n plan adequate to Its wnnts At that time, but
which has been outgrown by its enormons Inorease of busi-
noss.”  The Halics are ours,

The Commissloner's plan for ** reorganization’ s simply to
placo a sot of nine bosses over the present examiners, to bo
called *“ chiofs of division,” who are to supoervise the work of
the cxaminers snd decide whoether their decisions are to
atand, and whether o patent shall bo grantod or rofused. We
doprocato the addition of any new formn and ceremonios,
with thelr attendant delays, red tapeism and exponses, to the
business of obtaining patents,  Wo profor tho énfantile sys-
tom b it now oxlsts, whioh works so well, givos such gono-
ol satlafaction, and affords such nmple secnrition that, nccor-
ding to the Commissioner's own showling, It nu\\.' employs
one half of all the capital invested in manifucturing in the
United States.

It In n good old adage: ** Lot woll enough alone,”
be hard to find o system that works better than the present,
and we say, let it alone, The simpler the forms and the more
prompt lh.-- official aetlon in the grant of patents, the more
will the inventive genius of the country be fostered and

It would

encouraged
- -

A BLOW T0 THE TRADES' UNIONS,

The last volume of the Massachusetts Law Reports con
tains the ruling of Chief Justico Chapman, in & case which
involves the question of whether trade organizations have
any right to exact fines, or use other means of oxtortion to
compel employers toaccede to their demands.  The plaintiff,
{ Mr. John Carew, had contracted to supply a certain quantity
{ of hewn stone; certain members of a society called the Jour
{neyman Freestone Cutters’ Association of Boston obtained

1 [from him the sum, or fine, ns they ealled it, of $500, by

| threatening to deprive him of laborers necessary to him for
{the fulfilment of his contract, and by actually inducing
| some of his employees to leave. The action was brought to

| recover. The court ruled that the plaintiff might regain not

> {only £500 but any damage to his business caused by the acts

of the conspirators. Chief,Justice Chapman says, in his
opinion: *‘The acts alleged and proved in this case are pe-
culinrly offensive to the principles which provail in this
country; and if such practices could enjoy impunity, they
would tend to establish a tyranny of irresponsible persons
over lubor and mechanical business which would be extreme.-
ly injurions to both,”

There is not an employer or a right minded workman in
the country who will not rejoice at the placing upon record
of so clear, resolute and unequivoeal a condemnuation of the
whole system of trades’ unionism as it is now practiced. One
or two such decisions in this State are greatly needed, and
woula do more to prevent such uprisings as that of last sum-

decrease of applications and increase of the number of patents
granted, is due, hesays, to the circulstion of the office publi.- |
cations, giving to inventors, manufacturers, and attorneys re-
liable information as to what inventions are already patented,
thereby securing better applications but fewer in number. |
Now, if this is so, if the effect of the office publications has |
been thus quickly and noticeably, during the first year, to re- |
duce the number of applications, and yet to increase the |
number of patents granted, may we not expect similar resalts, |
in greater ratio, a few years hence, when the aforesaid pub
lications are more extensively circulated? Let us look at the
results for the next five years, allowing that the ratio re
mains only the same :—Number of applications made in 1871, |
19,472 in 1872, 18,246 ; decrease, 1,220, Number of patents
granted in 1871, 13,083; number granted in 1872, 13,590 ;
increase, 557.—Allowing the same ratio each year for the
next five years, we should have the following results for the
year 1878 :—Number of applications made, 12,160, and num.
ber of applications granted, 16,375, Evidently it will not |
do 1o carry forward the Commissioner's deductions.
A much more probable explanation for the discrepancies in |
the figures for 1871 and 1872 would be this: ‘
In 1871 the Office was overcrowded with business and de-

lay= ensued, and the examiners doubtless rejected many
cases for the first time which, on revision in 1872, they de-
cided toallow, The falling off of 1,220 applications in 1872 is
probably dae to the discouraging effects upon inventors of
the official delays during the year preceding.

The Commissioner informs us that the expenses of the |
Patent Office have been increased during 1872 but we ure
satisfied that the money has been well spent in providing |

rocm, and in reproducing copies of back patents,

The warious official publications of diagrams, cluims, |
bound volumes of reduced copies, and full size copies of
patents have been admirably prodaced, and reflect the high. |
est credit upon the Commissionor, This department of pub. |
licazion has become one of the most important branches of
lIabor st the Patent Office, and is of inestimable value to the
country. Tho publication 6f a general Index to the patents, |
and a Digest of the Inventions, are highly important works |
which onght to be proceeded with, and we hope that Con.
gress will give to the Commissioner the necessary authority, |

The Comminssloner recommends that a Jaw to suthorize the | Exposition, in 1807, will oxhibit Its three

mer than years of discussion between the contending parties,
We have plenty of laws on our statute books militating
ngainst conspiracy ; and, if none of them cover such casesas
that above cited, let some of the employers who suffered by
the great strike see that the proper steps be taken to have
suitable enactments framed by the Legislatare, that will
effectually remedy all existing evils,

: —>-

THE VIENNA EXPOSITION,

The buildings of the Vienna Exposition are now completed
and in readiness for the reception of the articles to be exhib-
ited. Several changes have, we learn, been made in the gen-
oral plan, The center space of tlie Palnce of Industry, instead
of being divided up, has been converted into one colossal
rotunda, the largest roofed building in existence, measuring
4264 feot In diameter and 300 feet in hight, The iron work of
the roof weighs 40,000 tuns, and it may be imagined that it re-
quired no small effort of engineering skill to raise this enor-
mous load to a hight of nearly 800 feet. The work was accom-
plished by 240 men in three months. The central structure
i iron, covered with an onter coating of masonry connected
with the interior by girders. Some idea of the dimensions
of the vast fabric may be gained from the fact that a regi.
ment of infantry numbering 1,400 men could conveniently
be paraded on the architectural cornice which runs round the
inside where the roof joins the columns.

The materinls of which the buildings are composed nre
muinly iron, wood and glass, but the walls, where not clear-
storled, are filled in with brick. The outward decorations,
which are very imposing and of a solidity apparently sufi
cient to lnst for nges, are mnde of ennvas stooped in fluid
plaster of Paris and hardened in molds, With admirable
taste, & blue texture of jute spangled with golden ornaments
has been seleeted as n wall covering, which contrasts ngree.
ably with the dar": 1¢d of the supporting columns

The mac’ ry hall is a simple brick bullding with no pre-
tension to architectural display. The motive powers, cranes,
bollers and engines are all themsolves exhibits, Al engines
under seventy-five horse power and cranes lifting less than
twelve tuns are excladed Borsig's engine factory in Berlin,
which turned out its two thousandth locomotive for the Paris

thonsandth in

extension of patents granted subsequent to 1861 should be | Vienna,

enacted. We trust it may be,

In nrging Congress to adopt his scheme for the “‘reorgani-
zation " of the Patent Office, the Commissioner makes the fol
lowing statemont :—'* After careful and extended enquiry, |
am eonvineed that considerably more than ope half of the
capital employed in manufacturing in the United States In
thus Investod because of the socurity to specialties obtained
from patents.” *'For this reason,” he says, ** the demand for
better examinations and more care as to the wording of spe
cifications and claims before issuing patents or rejecting ap
plications, ia increasing every day. The business of the Of
fice Is Weiay done under a plan of organization adopted in

The supplementary structures will conslst of edificos for
the nccommodation of distinguished visitors, and annexes to
hold the excess of exhibits not finding room In the great gal

{lerles.  The Austrian Emperor is to have a magnificently
w:lillml Up pavilion, and it is stated that the French and 1in'r'
man bulldings will vie with it in grandeur
steel renown, will stock a special edifice
tions, and the
London T¥mes,

London,

Krupp, of cast
with his own inven.
New Free Pres lmlnll_\‘ Aspires to out-do the
whose machinery was last year exhibited in
by erecting s pavilion of its own Onospace of 1,600
| Mquare moetors is appointed to hold German ¢

dducational sppa-
ratus and applisncos

Danger from firo In put almost beyond the reach of possl.
bility. There is n large basin of water in the grounds, filled
conveniently from theadjoining Danube, which might at any
moment convert the whole area into a Inke, The basin was
constructed at a cost of $12,000, and in addition thereto,
firo engines and hydrants are provided in sufficient num.
bers to inundate overy gallery in the buildings.

- —— - - ——
THE BOIENCE RECORD FOR 1873,

In reply to various enquirien we would state that Selence
Record for 1873 is now nlmost through the press and will by
frsued cither next woek or the we k after, when all to whom
copies are due will be immedintely supplied. A large edition
hag been ordered. 1t in o handsome octavo volume of six
bhundred pages, illustrated with many engravings, The En.
gineering department containg views of several of the most
important railway bridges in this country, the great Suspen.
sion Bridge betweon New York snd Brooklyn, Steam Street
Cars, improvements In engines, injectors, mills, and machin.
ery of all deseriptions.

The department of Geography contains illustrations from
the Yellowstone region, showing the wonderful pools, hot
springs and other extmordinary formations, which are among
the wonders of the world.

The department of Biography is rich in portraitare, con.
taining steel and wood engravings of distinguished men of
science, including Professor Joseph Henry, Professor Tyn-
dall, Professor Dana, Professor Peirce, Professor Bunsen,
Professor Kirchhoff and Professor Morse. The portrait of
the latter is engraved from a painting from life taken some
years ago, soon after Professor Morse had completed the
first line of telegraph, between Baltimore and Washington,
when he was in the vigor of his life.

The book is one of interest and value for lovers of pro.
gressive, practical science. The advertisement on another
page shows the general scope of the contents.

i
THREE FEARFUL BOILER EXPLOSIONS IN ONE DAY,

Three terrible boiler explosions have recently oceurred on
the same day, Febraary 84, one resulting in the death of
nineteen persons and the wounding of nearly two score
more.  One of these explosions took place at Pittsburgh, Pa.,
another at Syracuse, N. Y., and the third near Norristown,
Pa, To an esteemed correspondent, Mr. W. B, Le Van, of
Philadelphia, we are indebted for the accompanying din
grams and details of the casualty at the rolling mill of
Mesgrs, J. Wood & Bro. at Conshohocken, near Norristown,
Pa., which destroyed about one half of the establishment.
The exploded boiler was 18 feet long and 4} feet in dinmeter,
and had been in constant use in the mill for twenty years,
It had two flues, each 18 inches in diameter, which, with the
shell, were originally of No. 4 iron, calculated to withstand
80 pounds working pressure to the square inch. At the rup.
tured point, the iron had become but three sixteenths of an
inch in thickness, and was besides much crystalized. When
the explosion took place a portion of the boiler was hurled,
end first, across a canal and a railway track into a building
known as the Albion Print Works. There it encountered a
girder of an arched doorway, shattered it (with the adjacent
wall) and finally lodged ina large iron kier, used for steam-

Ing pieces of muslin, in the manner shown in our diagram.
Two boys were engaged within the kier, distributing the
warp for bleaching, both of whom were instantly killed.
The kier was 8 feet wide and 12 feet high. .

Ten minutes before the accident the steam gage showed a
pressure of 53 pounds. The close fiattening together of the
flues indicates that they collapsad from foree externally ap-
plied. There is little doubt as to the cause of the disaster.
The boiler was simply used up, and the thinness of the iron
and the clean, smooth rupture show that it had bocome In-
adequate to withstand the required pressure. Bleven per-
pons were killed outeight and s similar number, more or loss,
badly wounded., Thoe rosponsibility of this awful disaster

appears to rest upon the proprietors, and forms another link
in the Jong chain of gimilar horrors due to a negligence of
reasonable precautions for the safety of human life,

The Pittsburgh explosion ncmrrm'i in the extensive Ameri-
ean Iron Works of Messrs. Jones & l‘ngh"nl\. These works
aro among the Iargest in the country, covering fifteen acres
of ground and employing three thousand workmen, 1t is
here l)‘ml the celobratod cold rolled shafting is made, The
explosion involved a battery of four boilers loeated in the
central part of the numerous workshops.  The spike and nail
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factories r with thoe sheet mill were demolislied, at &
Joss of some §75,000 and seven persons Killed and thirty
wounded. The boilers had beon five years in use. It s
stated that the iron was good and that thoe gages shewed
plenty of water just before the accident.  Portions of metal

. were thrown for distances of three blocks, erashing through
the roofs of nelghboring bulldings.

Among tho Incidents of the disaster, it ls mentioned that
Mra. Clarke, wife of ane of the employees, hearing tho nolse
of the explosion, fell upon her knces and commenced to
pray; while in the attitude of supplieation, a plece of the

.l boller weighing 700 pounds struck tho house, and went
erushlng through the room on the line where her hoad
would have been had she romnined standing,  Aunother masas
of the boller tron, weolghing nearly elghty pounds, went lum.
bering through the alr for & distance of 200 yards, and, do-
) seending upon a door of & bakery on Carson Street, crashed
, through it as it might through s house of straw, and fell
upon the middle of the floor.  Fortunately, however, though
much destruction of property waa oceasloned, no loss of life
hero ensued, A blacksmith, named Jacob Broonsinger, who
was working in a shop In the vicinity of the explosion, had
beon standing st a certaln place fixing a horseshoo. He
stepped over where the horse was, and had just begun te put
the shoe on when an immense pleco of iron, weighing fully
200 pounds, camno crashing throngh the roof, and fell on the
spot whore he had been standing a moment before.

Wae trast that some of our engineering correspondents will
send us disngrams and particulars of these boilers for publi-
cation.

The third explosion to which we have alluded took place
at Geddes' rolling mill, in Syracuse, N. Y. In the latter
caso, ono workman was killed and seven injured. The
boller was new and considered in prime condition. The
bulldings and machinery were damaged to the eoxtent of
£5,000.

MATTHEW ¥. MAURY,

Matthew Fontaine Maury, formerly an officer in the United

States Navy, afterwards of the Coufederate Navy, died re-

. contly at his residence at Lexington, Virginia, aged 67. He
! was formerly superintendent of the Government Hydro-
graphic Office, where he claborated investigations in regard

to winds and ocean currents. The discovery of the tele-
graphic ocean plateau and the indication of good whaling

ground is attributed to him. At the time of his death, he

was Professor of Physics in the Virginia Military Institate,

AN OLD FRIEND GONE.

The London Mechanics' Magazine, after un existonce of
fifty years, hns, as & distinctive publication, disappeared
from public view. It has recently been incorporated with a
new weekly periodical, of more pretentious form and larger
Qimensions, entitled InoX, THE JOURNAL OF SCIENCE,
METALS AXD MANUPACTURES.

We sball greatly miss the familiar face and the regular
wisits of our exeellent cotemporary, which flourished for
‘nearly a generation before the SCIENTIFIC AMERICAN was
conceived. The assurances that the new comer, which is to
stand in its place, will be more sprightly and occupy & wider
fiold have, for us, no comfort. For over twenty-five years
‘the Mechanics' Magazine has been to us a valued friend and
‘connselor iu things scientific, and we deeply regrot the ex-

igencles that have compelled its final suspension.

~ Wo have before us, as we write, the first number of the
- Mechanics' Mugazine, which is graced by a prospectus com-
~ mencing a8 follows:
U FELLow CounTRYMEN :—Almost every classof people in
this enlightened countzy has now a journal or magazine,
which a to its peeuliar interests," ete, It then goes on
thut no publication has yet sppeared suited for mo-
* i ‘and artisans,  *“But the publishers now undertake
 such a work

under the title of the Meonaxics' MacAzINE,
‘be #0 cheap that all may buy, and of such valuo
ught to be without it.”  The price wans fixed at
- . It was printed In book form, sixteen pages in
sach issup, and published weekly. The first number was
ed on Saturdsy, August 80, 1823, How vast has beon
‘of science and invention wince that doy!

front page of the first number of our venerablo cotem-

y adorned by s portrait of James Watt, who had

‘the air, with mochanical wings. A list of the
granted during the preceding month is then

“the United Statos of Amerlea, for certain im-
in locks, How to boll potatoes, nnd chooso a
od ; also an old wife's notions about ton
10 detect cotton mixed with wool; How
' foul air in wells, and How a philoso-
woxplained.  Tho latter states that o
lenrnod dootor who was busy in hin
some fire, [This was before the day of
' lind nothing wherewith to carry the coals,
mtarted 1o fotch pamething for that purpose.
wn, heooped some ashies on ono
the other some live embors
doetor throw down his books,
should nover haye found out

Anventor, was at that time in
1 great uttention,
onrly numbor of the Mechanics’
ine nnd generstor, worked at what

was then consldered an enormous, a foarful pressure, namely,

™ pounds to the Inch. His sssertions that such engines

could bo safely worked, and with greater economy, were
scarcoly crodited by the sclentific people, notwithstanding
that he had & ten horse power engine in actusl operation

The succesaful removal of & brick house to a considerable
distance back from the streot, In Maiden Lane, formas the sub
Joct of aletter from Now York, The job was done by s Mr.
Brown by means of screws, and his mechanical genius is
highly praised

Brunel's devico for tunneling under the Thames is also
Mlustrated and deseribed. and notlee Is made of the fact that

Bir Humphrey Davy had just discovered the application to
mechanism of a certaln gas, fifteen times heavier than air,
which will produce s power fully equal to that of steam,
The great obstacle to the immediate use and introduction of
the gas Is stated to be the difficulty of confining it. Bat Sir
Humphrey expected to be able to overcome the obstacle.

In the number for January 8, 1828, a correspondent, who
15 #0 far In advance of the age that he does not venture to
give his name, but signs himself T. 4., gives drawings and
descriptions of a locomotive angine, cars and milway. His
article is entitled ** Proposition for a Genoeral Iron Railway,
with Steam Engines, to Supersede the Necessity of Horses in
all Pablic Vehicloa.” He says:—* The intention of the
present schome is to introduce & more cconomical and expe-
ditious mode of conveyance than is now in use, for vehicles |
of every kind, whether employed in the transport of persons |
or merchandise. It is proposed to supersede entirely the
necessity of horse power inall public wagons, stage and mail
coaches, post chaises, etc., and to employ in its stead the
more potent agency of steam. A careful examination of the
drawings now presented to the public, as a plan of a general |
iron railway, will, it Is hoped, clearly demonstrate the ense,
safety, and celerity with which vehiclos of every denomina- |
tion, for the conveyance of goods and persons, may be pro- |
pelled by mechanic power. The six parsllel milways which

iron mailway, which might run in a direct line from London to
Edinburgh, and from London to Falmouth,” This |

railway had three tracks with devices for the Iateral transfer
of the cars from one track to the other. Each rail was pro-
vided with cogs, set below the face of the rail, and cogged
wheels on the locomotive were made to mesh with the rail
cogs ; the engine and train were thus propeiled. It had not
then been ascertained that the adhesion of the wheels on the
smooth faces of the rils would be sufficient, without the use
of cog teoth. )

&

DEPARTURE OF PROFESSOR TYNDALL,

W have before us Professor Tyndall’s parting words to
hig many frionds in the United States, delivered at a dinner
recently given in his honor by many prominent citizens of
New York., Through all the lightness characteristic of a
post-prandial speech, we recognize the same earnest efforts
in behalf of original research, the same powerful nppeal to
ull classes of educated men toaid in the cultivation of science,
that were 80 eloguently maintained in the able discourses
now familiar to usall,

It is difficult to take exception to arguments emonating
from so distinguished a source, but, while concurring in the
belief that men who are willing to devote their lives to the
advancement of our scientific knowledge should be support-
ed, free from other cares, wo do not fully acquiesco in the
opinion that original research would be very materially for.
warded by the establishment of an institute on the same ba-
sis as the Royal Institution of Groat Britain, Records of the
past point to the fact that successful discoverers in the great
field of sclence have toiled, not with costly sccessories or
nssisted by abandant means, but have carried out their la-
bors after struggling sgaingt the most adversg of clreum-
stances and with the humblest nids,

Woe are lod to Infer from the remarks of the learned au.
thor that ho regards with a shadow of dissatisfaction the po-
pition ho has taken upon the lycoum stage.  Ho says ** look
Jjealously upon the man who is fond of wandering from his
true vocation to appear on public platforms. Now and then
the discoverer, whon he has anything important to tell, may
appear with benefit to himself and the world, but ns o gene:
ral rule ho must leave the work of public lecturing to others,
If our pramise bo correct, Professor Tyndall, with charsetor-
istic modesty, undormtes the magnitude of the servieo ho
has rendered to selence by his public lectures.  Groat as ho
in 8 an investigator, and valuable as the discoveries attained
through his instrumentality nre, wo consider thit us a teach.
or, ag an apostlo of selenee sont to awaken o new intorost in
ita truths in the minds of others, he fulfils his troe mis-
sion; and that, had ho secluded himself as ho suggests the
Inquirer into Nature should do, the value of his contribu.
thons to our knowledge published by other menns would fall
far short of the benefits ho has already conferred by his
matchless olucidation of traths already known,

Did our space permit, we should be glad to presont the
whole of Professor Tyndall's admirablo sposeh,  Aw it Iy,
we cannot refrain from quoting the following lines, ad-
dressed to those who apply themselves to sclence s & voes.
tion.  After allading to his mode of 1ife and study in Ger.
many, he says:

* For a good portion of the time I rose sn hour and a half
carlier, working by lamplight at the differential caloulus
when the world was slumbering round me.  And I einkoed
this broach in my pursuits and this expenditure of thue and
money, not becauso I had any definite prospect of material
profit in view, but becauss I thought the cultivation of the
intelleot important—becauso, morcover, I loved my work, and

entertained the sure and cortain hopo that, armed with

knowledge, one can successfully fight one's way through the
world. It is with the view of giving others the chance that
I then enjoyed that 1 propose to devote the surplus of the
money which you have so generously poured In upon me,
to the education of young philosophers in Uermany. |
ought not, for their sake, to omit one additional motive b’
which 1 was upheld st the time here referrad to—that was a
wense of duty Every young man of high sims must, 1
think, hiave a splee of this principlo within him. Thers are
sure to bo bours in his life when his outlook will be dark,
his work difficalt, and his Intellectual future uncertsin,
Over such periods, when the stimulus of success is absent,
he must be carried by his sense of duty. It may not bo so
quick an incentive as glory, but it is & nobler one, and gives
a tone to charactor which glory cannot impart, That un.
flinching devotion to work, without which no real eminence
in sclence is now attainable, implies the writing at certain
certain times of the stern resolve upon the student’s charae-
ter: ' 1 work not because I like to work, but beesuse I ought
to work.” In science, however, love and duaty are sure to
be rendered identical in the end.”

We feel assured that the regrets expressed by our parting
guest at the circumstances which necessitate his early fare.
well will be shared by all.  That he has succeeded in aron.
sing & new interest in seience among us is unmistakable ; and

| that by his personal presence he has, if such be possible, in-

ereased the respect sud admiration we had formed for him
through his writings, is equally true. He carries away with
him the expression of our cordial goodwill, coupled with
the sincere hope that his return to our shores will be delayed
to no distant day.
————— ) O E e

AN ELECTRICAL TOWER,

Mr. William H, Ward, of Auburn, N. Y., has suggested
an electrical tower for accumulating natural electricity for
telegraphic purposes. The structure which is to be placed on
high mountain peaks or other elevated stations s to be made

extend the whole length of our inner plate, form a general | in three scctions.  The lower portion Is a mere shell contain-

ing adoor. Above thisand insulated from it by s diay heagm
is the middle part in which are openings or windows having
slats pivoted in them, so that,by means of mising or lowering
rods suitably connected to such shutters, the openings may
| be shut or opened. A projecting roof extends over the win-
dows, serving to protect them from the weather and also for
| receiving the aerial electricity which may be drawn from it
| by wires or land line purposes. Above this roof is another
| insulsting diathragm. The highest portion of the tower is
| surmounted by s bent ventilating tube and vane, so armaged
and connected with the rods acting upon the shutters that
| the revolution of the vane by the wind will open the wind.-
| ward and close the leeward slats. The wind therefores
| assists in driving an aerial current of electricity into the
insulated middle portion of the tower, which current passes
upwardly through the upper portion of the tower and out
through the ventilstor, thus forming a draft by means of
which the electrical current is forced out st the vane. In-
sulated wires loading from the top portion of the tower
allow a supply of electricity to be drawn therefrom.

By the use of the aerial electricity which surrounds “ke
earth in the upper strata of the atmosphere, the inv. .or
congiders that artificial batteries may be entirely dispe. ed
with, and a circuit formed merely by connecting the aeria
current with the earth current. For instance, to bring
Buenos Ayres, in South America, in direct conunection with
Now York the following plan would be pursued: one elec-
trical tower is erected on Pike’s Peak or any other suitable
high mountain in North Americs, and another similar tower
on some suitable peak of the Andes in South America. The
former wounid, by means of land lines, be connected directly
with Denver, which place is again connected with all the
prominent cities of the States. In a similar manner the
southern tower is connected by land lines with prominent
citios vid Quito. New York telegraphs to the tower on
Pike's Peak, and, the operator having connected the land
lino with the aerisl current, the signals are transmitted
through the aerial current to the town in South America,
and thence—the land lines being suitably connected—to
Quito and Buenos Ayres,

——4 ) 9 Cee

A Velocipede Race.

A fifty mile mce on bicycle velocipedes recently took place
at Wolverhampton, Eng,, between two experienced riders,
Moore and Johuson. Moore, the smaller wman of the two,
agreed to allow his opponent an advantage of two miles in
the fifty. The first fourteen miles were run in 59 minutes
und 28 seconds, the advantage being in favor of Moore. At
the end of the twentieth mile the race seemed to bo ovor, as
Johnson was evidently suffering from baving repeatedly to
force his high wheel with short crank up hill against the
wind, Moore, on the other hand, with small wheol and long
erank, had no dificulty in making the ascent, On the twenty-
soventh mile, Moore passed Johnson for the sixth time, who
could now searcely move his vehicle up the short hill, and,
on the twenty-eighth mile, Johnson guve up the race.  Moore
finished the ramainder alone, making the fifty miles in threo
houra 50 minutes and 40 seconds, and running the last mile
quite as quickly as the first. At starting, In view of the
odds given to Johunson, bots of three to one wers offered that
he would come off victor,

Tur Loyden jar was discovered by Von Klelst fn 1745,

Chemieal decomposition by voltaic electricity, was discovered
by Nicholson and Carliale, London, in 18500,

- -

Tk hight of thunder clouds from the earth .hu boon ob-
served, in India, to be from three to five miles.
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FLOATING STATION FOR FLOATINO FIRE ENGINES,

We herewith illustrato n floating stution or doek for float.
fnge fire engines, which has been desdgned and lately patentidl
Iy M Willlam 1, Maw, and which is being introduced 1Ly
Messrs. Morryweather & Sous, 8 firm who have een remarka-
Ly successful in tho construction of grnll floating fire on.
pines of the elnss which the station is expocially designed to
accommodato,

The object of the arrngement we lllustrate I to affond
shielter und protection to floating fire engines, and to ennble

belng placod In telographie communication with the Iand sta-
tions, thoy enable the Hoats to e hrought Into uetion without
any dolny. 4 They afford better necommodiation for the men
than can be given in the present large floats, while they also
affond ample stowage for coals aud storos,
- -

The Proposed Milllon Dollar Telescope.
Some of our correspondents are determined to push this
matter, W, L, L. says that the people of the United States
onght to promote the seheme atonee, and Lie suggests that ey-

temperature bolng reguluted at will by a globe valve in feed
pipe.

This evaporator Is no untried experiment, but ean be roen
in dnily uee nt the works of the Raliway Glue Manufactur.
ing Company, Rahway, N.J. The company claim to have
evaported 000 gallons an hour, snd they Invite all interested
to visit the factory and nee for thomselves the netaal work.
ing.

This evaporator I adapted for sugar, salt, dyes, wood anl

bark extracty, oto, For furthor information, address the sod
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FLOATING STATION FOR FLOATING FIRE ENGINES.

floating fire engine vessels of comparatively small dimensions
10 be employed to greater advantage than is possible under
ordinary circumstances. For this purpose it is proposed, by
Mr. W. H. Maw, that the floating fire engine, when not at
work, should be kept in readiness, under cover, within a suit.
able floating station or dock, which is permanently moored in
1!ie required sitnation, and may boe placed in telegraphic com.
munication with the shore and other fire stations of the dis-
trict in which the floating station is situated. The floating
ytation is constructed so ns to carry firemen's quarters, conl
und other stores, and apparatus for containing supplies of
water, heated or otherwise, in readiness for feeding the boiler
of the floating fire engine.

The floating station is constructed with two hulls connected
tozether below the water level by cross girders as well as by |
a rof overnead, the hulls being pluced sufficiently far apart |
10 sccommodste the steamers between them, The
eross girders must, of course, be sufficiently im.
mersed to clear the keel of the floating fire engine
under all circumstances, unless it be desired that
the floating fire engine or engines should be capa-
ble of leaving the dock at one end only, in which
case some of the girders may be placed at a higher
level.

In the cases of some harbors where vessels, lying
at moorings, are linble to have their bottoms rapid.
ly coated or fouled by marine vegetation, or other-
wise injured by constant immersion, the floating
fire engine station or dock is constructed to keep
the floating fire engine out of the water, for which
purposs the hall of the station is built in compart-
ments divided from each other by suitable water-
tight partitions, some of these compartments being
capable of having water admitted into them. These
compartments are made of such size that, when
filled with water, they will cause the draft of the
floating station or doek to be increased by an amount
exceoding the draft of the floating fire engine, and
the cross girders connecting the two sides of the
floating station st the bottom are formed with era-
dles capable of supporting the float without injury,
and so placed that, when the hull of the station s
thus deeply immersed, there shall be sufficient
water over them to allow of the floating fire en-
gine entering the dock. When the flost has been
thus brought into position, the water is pumped
out of the compartinents by connecting the latter
10 the suctlon pipes of the pumps earried by the float, the dock
Hiing as the water Is thus pumped out, sud carrying the float
with it.  On the flost being roquired for service, water is at
once ndmitted to the compurtments nbove referred to, and the
dock sufficiently immorsed o sllow the vessel to tlont off the
cradle

The construction of the station will be readily understood
from the engraving, which we take from Engincering.

The floating fire engine stations are designed 1o obtain the
following sdvantages: 1. They ensble s small and handy
class of floating fire engines to be used in the most effectunl
manner, by placing them at all times under the immedinte st
tondanee of their crows. 2. Thoy afford complete protection

for the floating fire englnes, both from the effects of the

ery one of our readers should contribute to the o' ject, and an
appeal for assistance be made to Cougress. He concurs with
a previous writer that a charge for the use of such an instru-
ment would amply remuneraté the investors, and he offers
£25 to help make & beginning. By similar liberality among
nll clasges, the necessary funds conld be raised; but the
help of Congress to any such object should not be expected.
There is no personal greed to satisfy, ns {here is in such cases
ng the Viennn exhibition, and no adventurer who will
“lobby " the scheme through the two Houses; so the tele-
scope must be constructed, if at all, by pnblic spirit shown
in voluntary contributions,
JMPROVED EVAPORATOR.
This machine meets one of the great requirements of the

age, namely, a process of evaporation which, combining sim-

BADOUX'S RAPID EVAPORATOR,

plicity with cheapness, is within the reach of all; and as no

mechanien]l kuowledge is needed to ran it, it is peculiarly
adupted to out-of-town factories, plantations, ele,

The evaporntor is a strong wheel with hollow shaft, rims,
feed pipe for introducing hot
which, meoting a check in the

und eoils, 1 represents the
air or live or exhaust stesm,
arms into the rim, and I8 there
distributed through the coils. 2 represents the discharge pipe
for the air or condonsed steam, which can be again utilized
for heating feediug boilers, ote,

The tank ean be made of wood or metal, and to hold such

shaft, passes up throogh the

quantity ms is desired

or slenin powi it in snid that it does not whip or froth

r,nad

lguid, bat 1ifes and evaporates it from the surface.

woather and from chanes damngo from passing vessols, 3. By

The wheel s rotated by hand, liorse, |

When started, it can be Jeft to do ita work alone, the

agents, the Rahway Glue Manufacturing Company, P. 0. Box
851, Rahway, N. J.

The Sk Worm in Japan,

The Italinn silkworm breeder, Chiapello, who was lately
enabled to travel in Japan, and visit the silk districts of Bo.
shio, seldom entered by Europeans, publishes some interest-
ing particulars in the Moniteur des Soies. Chinpello was
greatly surprised by the almost complete want of mulberry
trees All mulberry plantations in that silk-producing pro-
vince are hedges formed along irrigation canals, from twenty
to twenty-five inches distant from each other; the single
bushes are separated by a distance of froma fifteen to geven-
teen inchex. Great care is taken in properly mavuring and
watering these bushes till the fifth year. The Japanese con-
sider the leaves from bushes four or five years old the best
food for worms which are preserved for propagation,
especially for those coming from the region watered
by the rivers F'squama and Sirostaz. Besides the
usual manure for the land generally, they give to
each bush, from time to time, a few spoonfuls of
finer compost, especially one prepared from a fish
guano, "The color of the eggs is suid to be influenced
by the kind of manure used ; the latter, as well as
the degree of manuring, is also stated to affect the
produce,

This extreme care as to the food of the silkworm
is n striking feature in the silkworm eulture of the
Japanese, which contrasts sharply  with the care-
lessness practiced in this respect by European grow-
ers. The same care is observed in choosing animals
for propagation, and a peculiar method is employ«d
for selecting the strongest, consisting in temporari.
ly exposing the cocoons to the ianfluence of cold,
whereby the weaker ones naturally die off. An-
other characteristic in Japanese silkworm breeding
Is that twice the room is given to each worm which
is allowed for it in Europe. The detection of dis-
cased animals is also worthy of notice, If n red-
dish point appears on the head, the worm is killed.
Somu districts have for centuries been famous for
the excollence of their silkworms, aud thelr eges
are lurgely used in Japan for propagation,

——~ < —
Longevity of Elephants,

It Is stated by Sir Henry Stisted, who had & com-
mand in India during the Sepoy rebellion, in 1857,
that some of the elephants employed by him had in-
scriptions upon their trunks showing their capture by the
British forces at the celobrated battle of Plussy, nearly one
hundred yoars previous. Pliny quotes Aristotle to the effect
that elephants live from 200 to 800 years, In a vegotable-
feeding quadruped, says Mr, Bucklaud, the duration of the
teeth offors a fair eriterion by which to Judge of the probable
extent of lifo, and wo think that Sir Everard Home is tho phy -
siologist who has observed that the teeth of the deer and sheep
are worn in much loss than fifteen ycars; those of the ox
xrih:~ in about twonty years; those in the horse in nbout forty
or fifty yooars; while those of the clophant will last for a con-.
tury. The longovity of the last mentioned snimal must be,
therefore, in all probability, very considerable although fali
ing far short of tho ancient estimate. .
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IMPROVED PAIL PUMP,

Our engraving shows & little pump lotrodaced by Messes
A, Paget & Co,, of Loughhorough, England
I placed on & light cast iron stand, to which the
holding five gallons, Is bolted, A perforated
one end of the passage In the east iron stand. which, as
shown, forma the inlot to the pump; the other ond In closed
with a flap valve

The pump consists of an olastic circalar chambor, the sides
of whick are made of rubber, while the top and batton are
formed of east iron platos, with an opening and valve in each
he form and dimenslons of the air vessel are clearly shown
In tho engraving, as well as the position of the outlet and
connection with the hose

ll‘!.- '\Z-;n\;'l““
bucket

CIOen COTYMN

Cast In a plece with the lower

part of the air vessel is a bracket terminating in a pedal. A
spiral spring, attached at one end to the top of the bucket
und st the other to the pedal, by a short lengthof cord, serves
10 keep the pedal always in its normal position.

The alternate pressure of the foot upon the pedal, and the
contraction of the spiral spring whea that pressure is re-
lieved, compress and distend the elastic or bellows.like cham-
beor, actuating the inlet and outlet valves and forcing the
water into the air chamber and thence through the outlet.
The whole apparatus, complete, weighs twenty pounds, and
with it a jet of water ean be easily disoharged to a hight of
from 80 to 85 feot, at tho rate of two and one quarter gallons
a minute. 1f desired, the jet may be distributed in spray, by
the spreader shown in the illustration.

NOVEL AND CHEAP RAILWAYS IN PORTUGAL,

The question of working tramways by means of locomo-
tive engines and light rolling stock is at present in
course of receiving a practical solution in the kingdom of
Portugal, whoere two lines of considerable length are now
being made Ono line runs from Lisbon to Cintra, a dis
tance of 17 miles, whilst the route of the other is from Lis
bon to Torres Vedras, about 60 miles. Tho first line is
nearly completed, whilst the works of the second have pro.
gressed for about two thirds of its length. Both the tram.
ways and the rolling stock, however, are of peruliar con.
straction, says Hagineering, and neithor a railway nor an or.
dindary tramway, nor the two combined, will afford even an
approximate ides of the principle adopted on these lines,
The tramway consists of a central 42 1ba, rail of the Vignoles
suction, flanked on either side at a distance of about 20 inches
with timber longitudinal sleepers, the three being secured to
traverse aloopoecs, which are also of timber.  Upon this triple

and carriages baving one pair of broad
wheels central to their leagth, and running on the
timber sloopers, and at either end a bogle frame carrying
for the engine two, and for the carriages one, double flanged
whoel, placed centrally to the width of the carriage and work

' In the locomotive the pair of broac

the drivers, the small central wheels acting a:
In the carrlages, howover, the exact roverse of
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“w Inn \ ried pri f r ) tor
The rin in fa are thore for t will } teadied
and prevented fro avertar r  laterally | the outer
wheel The paue ’ 1t : : outer
whoels, whichk are 4 feet 2 Incl from ocent y conter of
tyres, the longltadinal timber on which they run being of

suMelont width to earry the engine whoeols, which are 14
inches broad, the breadth of those on the
44 Inches

The englaes have 11 inch eylindors,and welgh when empty

enrringes belng
¢ §

a little more than eloven tuns,and loaded, 18 tuns 5 cwt,, the
tanks carrying 200 gallons of water, The logomotives are

fitted with an ingenious hydeaulle armmngement, by means

of which the body of the engine in pros rved Inn horizontal

position whoen It Is elther asending or descending an ineline,
80 that the tubes are not uncovered by the water, the level

of which is indieated outalde, Tho power of ench of the en

gines already mado has beon tested up to 800 tans, which |

has been deawn by them on the lovel. Thoe earringes are of
three classes, thoso of the first class carry 16 passengers, the
pocond cluss 20, and the third clnss 24, The earriages are
14 foot 6 Inchos long, and are divided down the center by o
partition extending just above the heads of the passengers
when seated, so that n means of communication is loft open
The passengors entor the earringes from the sides, and are
seated back to back. Thero are also first and second class
composite earringes which earry 18 passengers; for mer-
chandise, substantial goods wagons are provided

In order to test the system a strip of land has been obtained
in Epping Forest, at Backhurst Hill, where a plece of tram
way road, 1,710 foot long, has been laid, with a short siding
at right angles to {t.  The junction between the main length
and the siding Is formed by a enrve 80 feet 4 inches radius,
laid at an incline of 1in 17, The main line—if we may so

term it—is on an incline for nearly its whole length, the
a0

steepest gradient being 1 in 18jand theaverage In 223 Up |

and down this line and round these curves, a number of
runs were made, both with falland empty earriages, at good
speeds and with perfect success, at the rate of about 20 miles
an hour, starting and stopping included. This corresponds
with the results of a great number of runa which had previ
ously been made over the same road, time being accurately
taken. The system has been developed %o its present de-
gree of perfection by Mr. F. H. Trevethick, the engineer to
tho Lisbon Tramways Company, who has bestowed the
greatest eare upon every detail of construction; and we feel
sure that under his care the system has been developed to
the utmost, whilst the commercial success of the enterprise
appears to be guaranteed by the large amount of both pas
senger and goods traffic between the localities which the
trmmnways will connect.

Eorrespondence.

Finding the Length of Belts,
T the Editor of the Scientific American:

Your correspondent, J. B, Doolittle, gives a very nearly
correct plan for finding the length of pieces to be put in or
taken out of belting. I wish to know the best plan for find-
ing the length of the entire belt. I send you & sketch of
mine which is nearly correct cnough, as I have proven both

by practice and by laying down the full size on o oo, It

In caleulated, as you see, by similar triangles, bat I want a

shorter way if there is one. A SAWYER,
Chester county, Pa.

Polar N;ulallon.
To the Editor of the Scientific American :

Mr. J. Arnett, C. E,, in the SOIESTIFIC AMERICAN of Jan-
uary 25, accounts for the terrestrial changes in past ages
which have been made manifest by the geological survey of
Ohio) by polar mutation, or, in other words, by supposing a
change of position of the earth’s axis with respect to its
surface,

We learn, from a study of celestial mechanies, that the
earth’s axis Is continually changing its position with respect
to a fixed point in space; but we have no evidenee that it is
changing, or over has changed, its posidon with respect to
the surface of the earth. On the contrary, it may be demon-
strated that such polar mutation could not result from any
known cause, Laplace says; *‘ The momentary axis of the
earth coincides with its third principal axis, and its poles of
rotation always correspond very nearly to the samo point of
its surface.” (8ce Mécanique Célesto, volume ii., page 859.)

Before assuming that polar mutations are the cause of ob.
served physical changes in the structure of the ecarth, it
should be shown that such polar mutations are mechanieally
possible. But this can only be done by assuming some exter-
oal, eccidental, and transitory foree, about which we know
absolutely nothing

Des Moines, Iowa. J. E. HENDRICKS

A Marine Camel,

To the Flitor of the Belentifie American:

1 sond youn g for » marine camel, s suggested by the
article by Mr. C. W, Stewart, in the SIEsSTIFre AMERIOAN
of January 18, 1878, for carrving fall laden vessels scross

the bar at the moath of the \ll-n--x]:p'l river

The back of this marine camel may be partly, or the whole
of its entire lengtl ench end would have to be
ubmerged to a depth sufficlent to allow the vessel to flont
into, s out of, & receiver, already mounted upon the track
The entire welght, when out of water, would be pivoted on

sabmerge ]

the erown of the prism, this priem being eomuposed of wood
and stone, and the crost sormounted by & huge lron mil of

circular form, running the entire length of the prism. The
equilibrium of the load is to be preserved by means of two
revolving flanges for each burthen wheel; the flanges are to
lap on the central wheel, and extend duwn each side of the
prism to its base. This locks the carriage to the prism, #o
that the action of the waves could in no way interfere ordis
place the carriage from the prism.

I submit this plan for a marine camel, first, because its
form admits of extending to any dimensions, without neces
sitating changes in carriage ; and, secondly, becanse the form
is the best calculnted to withstand the action of the elements,
and to give the greatest amount of strength, vertically and
laterally, with the least amount of material; and, thirdly,
no long axles are used, and, moreover, the strain and motion
impasted to the vessel while in transit wounld be something
similar to that when riding upon the waves. E. CrEW,

Inventor and Patentee of Prismatic Railway.

Opelika, Ala.

“9 - =
Iron Supports (o Brick Arches,

To the Editor of the Scientific American :

Iwant to build an arch of brick, of 10 feet span, 20 fet
length, and 9 inches thickness, with a rise or erown of about
3 fect, The walls on which it rests are light, aad I want to
| support it with iron cross rods at spring of arch. Of what
strength should the rods be, and how many will I need? Iy
thero any rule to compute the putward steain of arches?

Millville, N, J. A E B

REMARES BY THE EDrron.—If the arch has only its own
weight to carry, it will need four tie rods of one inch diame-
ter, one placed at 80 inches from each end of the arch, and
the other two at equal distances between, At each spring-
ing of the arch there should be a skewback laid upon the
wall to commence the arch upon, and the tie rods should
pass through these skewbacks (see engraving). the axis of

the rod passiug through the contor ol the de pihoof the maeh
at the face of the skewback., This skewback may be made of
cast iron, the plates ove inch thick, the angle brackets set ay
cach end and at every 30 inches in the 20 feer. One of these
brackets will oceur at each rod, and is to have the hole for
tho rod pass through it, the moetal being swelled out around
the rod so as to afford o flat bearing for the head and nut of
{the rod. If the arch s to be levelled ap with sand, « onerete,
jor other filling, or is to carry any other load, then the rods
I should be larger
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Srientific  Amevican,

e —— —
There i& & rals for finding the horigontal thrust of archon,
but it is too complicated for insertion here in all its gener
lity. For thin particular case, however, the following rule
approximatos noar enough for all practionl purposes:
Approximate rale: Multiply the cubioal contonts in h-:-(
of the sembarch, by the welght por ouble foot of the brick
work and by the horizontal distance in foot of the l\‘l.ﬂl'r of
gravity of the semi.arch from the springing, and divide ‘|In-
product by 7,000 times the hight in feet from tho speinging
to the top of the arch at the crown, and the gquotient will be
the rrea in inches of the cross sectioa of the tie rod. This
area should bo the area of the rod st lts smallest part, for
the battom of the thread of tho screw at the end,

7 ! be stated thus
b Iy, the rule may be stated
AV _-Illofl
77000 A

where A —=area of the cross section of the tie rod, « lrn.,.'ﬂl
in feot of semi-arch from springing to crown; t=the thick
ness in feetof the arch; I =the length in feet along thcj wall,
supported by one rod : w=the weight in Iba. per cubic foot
of the brick work ; s=the distance in feot horizontally from
the springing to a vertical lino dropped from |l.m center of
gravity of the somi-arch ;: and A= the vertical hight in feet

from the springing to the top of the arch at the crown,
Applying this rule to the case in hand, the values are as
110, £=84 ap

follows: a=10 approximately, =4, I=0, w
proximately, and & =3%. Heneo
; 5 X x 84
_IxExSxUOXH o405
7.000 x 3%

This is the area of the cross section of the tie rod, the di
ameter of which is about 0-785 inch. This is the diameter
at the bottom of the thread of the screw, Hence the diam
eter of the rod before the serew ix ent oneht to be about one

inch.

The rule here given is based upon the conditions that the
arch is not required to carry any load, the metal used is to
be of fair average quality, and the work well done. The
cast skewbacks may be made in two lengths of 10 feet each
for each wall, and bolted together endwise by bolts through
ears or lugs,

o -

The Mount Auburn Incline Rallway of Cincinnnti,
To the Editor of the Scientific American:

Few quick transit railway enterprises have been so pro-

ductive in final results as the Cincinnati inclined railway,

whick is known as the Mount Auburn Incline Railway of

. -~ . :
Cincinnati. It was commenced on May 11, 1872, and its con- | many of your readers:

struction is due to the skill and energy of a few of Cincinnati's
best citizens, such as G. A. Smith, Stacy Hill and James
Dougherty. It should be described to show the West Hobo-
ken and Hudson City people that, had they a few such men,
they would never put up with the slow, tedious, and danger
ous trangportation, by which they now travel and will travel
till a horse railway is laid direct from the ferry to Palisade
Avenue, running straight across the flats and then ascending
the hill, not by the hundred steps but by an inclined rnilw:\_\;
st an angle of forty-five degrees, or even steeper.

Heretofore all the communication between th2 city of Cin-
cinnati and Mount Auburn has been by a roundabout way
by horse cars or by a rather more direct route by stage, both
of which were long and tedious. The stage route was much
more tiresome, for it was necessary to employ four horses to
s stage, and the car was obliged to stop several times to rest
the exhausted beasts. And when, in the wirter time, the
roads are covered with ice, it was the next thing 1o impossible
to get up st all.  Under such circumstances, it was not, per-
haps, a brilliant ides 1o conceive the plan of an incline rail-
way. Bat, when carried into practical operation as we find
it to.day, it Isa credit to its designers, I'heincline, which is
gitusted at the hend of Main Street, is 857 feet 6 inches from
bumper to bumper, and there are two grades; from the bot
tom up about two hundred feet the nscent iy 82 feet in 100,
and the rest of the grade is about 26 feet in 100, making
about 275 feet rise on the whole line. At the top of the in
cline is situated all the machinery for working the cars.
This machinery, which is quite extensive, was designed and
built by John Cooper and Co., of Mount Vernon, 0. There
are 2 two flue boilers, about 47 inches diameter by 22 feet long,
srranged to work togethor or singly. These are stationed
abeut twenty foet from the head of the incline, and further
on, in the rear of the boilers, are placed two engines of 80
horse power each. The engines are connected together ut
quarters on the same shaft, with a pinion botween them
which works Into the wooden cogs of the clevating drum.
Thia drum is about ten feet in dismeter and about cizht feet
in length on each side of the cogs. These cogs are about 3
or 83 inehen pitch, and are stopped, or staggered, so that,
when the enginos are running up to full speed, there is not
the loast jur or jerk to thie car or 1o any part of the machin
ery. Atthe hiend of the incline, there In a vory ingenious
automaile brake for stopping the cars should one of the
haisting ropes beeak.  1f it would not take up so much space
1 wonldl deseribe it more minutely ; but I will only say now

Bursting Cylindrical Bollers,
that it is congldered perfect in its working and has lwnu("n\-‘ Tv the Hiditor of the Selentifio Amartonns
Iy atood the tests to which it has boen put. i .

Ther are two cars, one going up while the other goes It is to ‘,". rogretted that this subject s "“'" heing discusssd
down, and nearly balancing each other, To each ear there | in your widely |:~-ml jm:rull e nlmulm still in dr::bt: and
i atiached two r-upm of 14 inchos stoel wire; one in aused for | that the authority I:f I rﬂf“ﬂ-""l“ ‘I."""Y and t:ﬂlﬂf eminent
the holst rope, while the other morely runs idly over the sclontinls,. both of England ,m l;ln country,” is claimod as
snfoty whoe! and = only brought into play if the hoist rope | rs endorsing the “""".)' still ad "'":" to by Mr. Bakewell,
lm-ul(- on either one nf. the ears. Direetly over the safety | He claims that, in a boiler B, of a dllml‘!t"r.l. and with an
appamtus the engineer has his room ; and from this position | internal collective pressure "'P"‘“‘"“"‘l by 8°14 acting upon
From this room  its whole clrcumference, the half cirenmferones X, Y, X,
the whole working machinesy is operated by one man stand. measuring 1°57, would represent the measure of force tand.
ing in full view of the cars and track.  To hia right he has | ing to separate the upper half of the boller from the lower
his reverse lover which worgs the links on the engines 60 half at X, X. On page R!l.in the SCOIRNTIVIC AMERIOAN of
foot to the rear of bim, anc to his loft he has his throttle | February 8, Mr, Bakewoll gives an illustrated intended proof
lover, which ix connoctnd with the throttle valvos on the en. [of his proposition, which is as hopeless of being conclusive
gines by long light rods running on rollers or shoaves; and | na that of the !:lll"l'lﬂ, who, with c!lpluml in his pocket and
with hix right foot he cofitrols the brake on the elovating ‘ brimofull of seience, returned m'lnn doﬂnfx parents, and, st
dram, by which he is enabled to bring the cars up easily ] ting dcwn to s cosy supper 1.)f which two birds fnr.mcd n main
agninst the bumpers It ix surprising to see how easily the | dish, to illustrate his learning, remarked : | will prove to
engineer can stop the car without causing any bumping. 1| you that these two doves are three “* (ilad of that, my son,
have soen him stop the cars time after time, so casily and at | motherand I will take these two; you take the third.” The
the same time =0 quickly that it seemed as if it would be | student’s chance for the third was not & bit worse than Mr.
impossible to draw a sheet of paper through between the | Bakewell's for the extra foree he claims as h-ndin{: to burst
bumpers on the end of the ear and those at the head of the |a boiller. I hope I may be more fortunate in giving a con-
incline. In the engineor's room there is also n telltalo to | vineing illustration.
show the exaet motion of the engines while running, and The half circle X, Y, X, beingdivided into, say, eight parts,
also a long lover attached to the aforesaid safety brake. This | ench are, a or 4, would have a pressure npon it of 1§35, To
is nged only in ecaso of nccidont, to enable the engineer to
have full control of every part of the machinery, although,
as I have already stated, the safety brake is automatic in
ita operation ; but the lever makes the brake doubly safe,
which Is of great importance where so many people are con.
stantly going up and down,

There was a little timidity felt at first by some who were
obliged to go up the hill and had for many years used the
stage coach, but it did not take long for them to banish all
fear. The cars can easily carry sixty passengers in a load ;
and at one time last summer, during the hot season, they
carried nine thousand people in the course of six hours.
One feature of the road is the accommodation ; the managers
will run up & car for one passenger as willingly as for sixty.

Their system of signals by bells is perfect, The time
taken in making & trip from top to bottom is about thirty-
five soconds, which is found to be much better than fifteon
minutes by the stuge or lorse cars, especially when the
thermometor stands at 25° below zero, There is someo talk
of erecting two more incline railways in the spring, for the
accommodation of people in other parts of the city, for they
will go back upon the high land to live, railway or not. The
builders of the machinery which is already running will
probably be consulted in relation to the new roads, for their
experience on the first incline has brought out a great many
points which will give an immense advantage, not to them
only, but to the company putting up the road.

Mount Vernon, O. 0. C. WooLsox.

_ — -

Timed Turbines.
To the Editor of the Scientific American:

he can see the entire Jength of the inecline

use two different illustrations, let the pressure upon ares
a, a, ¢, @, be represented by the four dotted radial lines
b, b, b, b, bisecting the arcs centrally. The vertically acting
forces will then be represented by the vertical lines ¢, &%,
¢, ¢'; and no other vertical forces can be shown to exist.
Thus the vertical pressure tending to tear the boiler at X is
to tho pressure upon the # circle X, ¥, as the sum of the
lines ¢!, ¢2, ¢, ¢*, is to the sum of the radial lines b, &, b, b,
or as 1 to 1'57, nearly, (the result is as 1 to 1'562, the approx.
imation becoming closer as the number of subdivisions a, a,
is increased). Or, taking the left hand illustration, the press
ure upon each arc d, d, d, d, being 1377, the resultant ver-
| tical pressures will be ¢!, €%, &, ¢*, which equal radius Y, Z,

It is believed that the final solution of that hardworked |and are, when added up, §; while the horizontal f.omp are
problem, as to how the water propels the turbine, relates represented by the lines 1, 7, 7, 7, equal to radius X, Z, or to

The following view of the turbine may be interesting to

| simply to time, thus; Moving water is a strict observer of |8 force of 4, which tends to tear the boiler at Y. Let the

time; it falls, flows, curves, bends, ote., in a certain time. question be examined in still another way, Suppose the

Man demands that the turbine shall make certain time [upper half circumference removed, and a rectangular shell
- > 3 3 \ : o . . i

(speed), discharging the water at a certain time; but he for- | Put in its pisace, ora straight plate across along the diame.

| gets that the water, and not he, fixes the time in which it | ter X, X; what then becomes of the tearing pressure at X, X,

| claimed to be measured by 1577 And yet it is & fundamen-
1al Jaw which cannot be questioned that the tearing pressure
at X, X, so long as these points remain the same distance
apart, is the same, no matter what the configuration of the
vessel nbove it may be, whether it bo spread out to thrice
the width of X, X, or thrice as high, convex, concave, undu-
lating or any other shape whatsoever.

As a fruit of this deplorable delusion, a patent has already
been issued upon a convex or concave piston, claiming, upon
this theory, to obtain greater pressure than can be obtained
by a usual piston. In calculating the power of an engine
upon this theory, the transverse section of the eylinder ceases
to govern the estimste, and the degree of convexity of the
| piston, with its dinmeter, would take its place. This false
theory, in the abstract, may deceive; but when applied, and
the consequences which would result therefrom are reflected
upon, its absurdity becomes so glaring that any further argu.
ment must surely seem superfluous. If Mr. Bakewell will
carefully read over again Professor Henry's lotter (and
| others) probably he will find that, while endorsing the prop-
| osition that the collective pressure nupon the half circumfer-
ence is 1'57, he did not neecessarily mean that the tearing
pressure,-at X, X, is equal to that prossure. Let us have
that letter. If it indisputably endorses Mr. Bakowell's
theory, I can only exclaim  ““To ere is human—oeven among

A vory brilliant meteor win observed here on January 25, | the mighty ! But if so, Profossor Henry will not Liesitate to
ahout 7 P. M., and the circumstances aro worthy of note, make the corroction,

Williamsburgh, N, Y. Ronenr CREUZBAUR,
when suddenly my attention was arrested by a very bright ! L — e W—
light, which illuminated the surronnding sceno: at the same | Cooling and Heating our ¥ousos.
time I heard a whirring noise overhead, and, on looking up, | 7 the Editor of the Seientific American ;

I beheld & meteor of large size moving along the sky. In a |
fow seconds from the time 1 first observed it, an l“\pltminn !

will be moving as demanded; hence,
* ¥ature, and not man,
“Has fixed the Iaw, then change it if you can.*

An the above only specifies that nature, not man, fixes the
igsucs, the information given falls short of practical value;
but this is ss intended, leaving to others to fix, philosophi.
cally or experimentally, the exact point. The question
wounld be simply this; As the greatest attainable prossure of
the head wator upon the buckets, as the propelling force, is
desirable, how long or through what distance can this
pressure be allowed to act before it will have deflected the
water from its forward motion to that proper for the dis-
chiarge, a8 here, of course, is the point for the issue ?

Fair Grove, Mo, J. B. REYMAN,

REMARES BY THE EpITOR :~We suspect that our readors
will feel more confidence in the facts deduced from experi-
ment than in conclusions based upon metaphysics, however |

ingenious and interesting. In the present case, experiment !
has well determined the laws governing the action of tur.
bines, and eur correspondent will be better satisfied with the
work of Wiesbach, Rankine and other authorities than with
his own

— - - T
A Meteor In Nova Scotla,

To the Editor of the Scientific American:

About the time mentioned, 1 was walking along the streot |

In regard to the plans and remarks of Mr. Dodge in your
innuo of Febroary 1, 1878, T deaire to make an explanation in
defense of my suggestions in your lssue of October 14, 1872,
to which my abbreviated nnme ** Egbud ** was subscribed,

| and to describe my inventions for simplifying the heating and

but 1 do not remember any ae- | cooling of our dwellings.

companied by such rare phenomena J RS
Halifax, N. 8 ;

oceurred nnd fragments of tho moteor, of varied colors, were
seattored in all directions about the sky. I

I have on many occasions observed meteors of rare bril
liancy and great magnitude,

‘ Mr, Dodge says that: ** Unloss the air in the building was
i at a higher temperature than that outside, the current would

4o e
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direction of the air current is natuml, aa the escapes in bulld.
ing are higher than the air chimney. In mining shafts, of
few foet dopth, the modifying influence of the earth in sens
ibly felt;and among our large class of miners, who inhale the
alr changed by underground currents, many diseases are
unknown. My invention for the action of earth on air for
cities is both simple and cheap. It is to make an excava
tion like a ground cistern, close by the house, if necossary,
and then take clay pipes, with joints to fit, and lay them
from the bottom connecting passage in a square, one upon
each other. An outer and inner square is desimble, up
to tho earth’s surface; then fill up the space with earth
: and connect to a chimney of suflicient hight to be above im-
I pure surface air. An iron box, filled with wooden flues, or
two such, can be used, and any length of air passage can be
obtained. For heating purposes, the air woald be of genial
warmth whon coming in contact with the heater, and would
-1 save a large per cent of fuel; and as the heater need not be
at a high heat, the life sustaining particles would not be de.
= stroyed. It is only where the air is impure through some
cause that dampness is required to renew vigor,

Of course, action and reaction produce change and purifi-
cation; but how shall we seck and produce it, by costly
heating and steam apparatus with fans, or by Earth’s labora-
tory, in conjunction with Natare's regular laws?

Mr. Dodge and the engincers of our government bulldings
would find much expense saved by modifying the air an de-

‘ scribed, before forcing it to its destination.
i Budd’s Lake, N. J. Exos Gonre Boop.

Entomology In Congress.

! To the Editor of the Scientific American :

; I notice, in an article under the above heading, on page
04 of your current volume, some strictures upon the dobate
in the House of Representatives, at Washington, upon the

of Agriculture. Allow me to thank you, in be-
half of myself and thousands of other farmers all over the
country, for thus speaking a good word for us. I am glad
that Mr. 8. 8. Cox belongs to New York and not to the State
of Maine, for the honor of which latter 1 have a sensitive
regard.

Cudgel, soundly, Mr, Cox and any one else who exhibits so
unmistakably his Darwinian relationship, not to the monkey,
but to & certain long eared quadruped whose stolidity is pro-
verbinl. Belabor him well; but yet I fear that as little good
will come to him from your lusty blows as would come if
they were aimed at his four-footed consin, We take a kind
of maliclous pleasure in secing the chastisement adminis-
tered, just beeause it is aimed at culpable ignorance.

‘When the farmer sees the crops over which he has spent
his time and energles, his fruit, grain, vegetables, cotton,
grass, overything, damaged, in his own fields or othess, to
the extent of millions of dollars annually it does not matter
whother the destroyers have the proportions of elephants
or of microscopio insects. Vory gladly and hopefully he
looks to the sciontific men of the land to show how the ene-
my ean be restrainod nnd the crops saved. Let the “bug
bunters” be sustained and encouraged, for our insect foes
are many and alarmingly destructive.

Thus much to you, Mr. Editor, to let you know that your
© efforts are noticed and appreciated by farmers as well as by
- those engaged in purely scientific pursuits,
Naples, Me. Samver F. PERLEY.

Sclence and Theology,
% the Editor of the Seientific American :

Your excellent articlo entitled *“Can buildings be sot on
firo by steam pipes ¥ leads me to lay before you the following
“deductions, based upon the acknowledgment of water being
emblomatical of the God of Heaven in life and power, ete.
1. The life of God, having been manifested to the world
r its salvation, not for destruction, He will never pormit
r o olemont of five to originate in any of the
4 of His spiritusl existenco, one of which is

[, being eternal, precludes the idea of
: I to consume water, its represontative,
_never take a place In the economy of
uminating purposes.
omnipotence of God being indisputable, man has »
field from which to develop power, the basis of

JaMes HALLY,
to A. J. 8., anent ‘' perpetual motion,”
The living God alone gives lifo. So
rer has, and never will creato it, or its

0tion. J I

one chief Inapec-
rnor Hoffman), and
' of the po-
law was re-

1a left free to sustain life and produce combustion, and the | ers under a law which ls pot in existence?

T. Leox Capsren, Consulting Engineer
No, 201 Varick street, Now York city

ENOINEERING NOTES,

[Rxtraets from papers read before the American Soclely of Clvil Enginesrs,)

In & paper upon * Rall Economy,” C. P. Sandberg, C. E.,
of London, gives the following regarding

IROX RATLS.
The American demand for English ralls, of say 500,000
tuns yearly, is unlikely to diminish soon. The Iate increased

expenss of iron adds to the cost of railroad construction, and
tends to reduce the quality of rails. Welsh rails were often

the Cloveland district, il making has greatly improved,
chiefly by the increased application of fottling in the pud-
dling furnaces, Still the buyers must guard against lamina.
tion and brittleness, by tests for strength and wear, applied
before the ralls are lald.  Rails made of suitable iron, with
proper section, will not break in winter; in Seandinavis,
with a elimate more severe than in America, no accldent has
occurred from broken rails, though cross sleepers are exclu.
sively used. But a very small portion of the iron rails
shipped to America will stacd the proper tests.

No late improvement promises so much to perfect iron
rail making as mechanical puddling. By meansof the Danks
and Spencer appliances, more rails can be made at areduced
cost and of a better quality.

STEEL RAILS.

The demand during the past year kas been so great for steel
rails that they can hardly be obtained at any price: the sup-
ply is limited by the lack of ore free from sulphur and phos-
phorus, and recourse has been had to extensive mines in
Spain, It is hoped that America will supply herself with
steel rails, and import only those of iron required for new
lines or light traffic. There is a scarcity of suitable ore for
the Bessemer process throughout Earope, except in Sweden,
whore the recently discovered coul will render the ores more
available,

The Siemens-Martin process of steel making (superior to
the Bessomer in requiring a less pare ore), has thus far pro-
duced so littlo that it can hardly be called a source of supply
in the great market.

Steel rails are now so well made that they rarely break,
except when the flange is punched, and this should be done
only while the metal is hot, or the notch drilled and then
slotted, Although a steel rail is generally thrice as strong as
an iron one, when punched or the flange is cracked the iron
may be the stronger. The steel is made as soft as possible,
say with one third per cent of carbon; for not by hardness,
but by homogeneity, is it superior to iron. Usually a steel
rail will carry one fifth more dead load than an iron one;
hence, for the same traffic, the steel rail, in comparison with
the iron, should not be reduced in weight more than 20 per
cent.

Buyers should require each rail to be permanently marked
to indicate date, maker's name, and quality, that subsequent
use may determine which manufacture is best.

TRAFFIC CAPACITY,

The amount of wear or life of a rail is usually expressed
in tuns passed over it before rejection; properly the apeed of
travel should be taken into account, and 220,000,000 speed
tuns is a fair expression of the endurance of extra iron rails,

The average life of iron rails in England for ordinary traf.
fic I8 about 10 years; in and near London it is 2 years or less ;
on the continent, f.om 12 to 15 years; and in Swedoen, with
Jess traffic than in England, from 15 to 18 years,

The weight passed over good iron rails before rejection,
hias been found to average 10,000,000 tuns; this may be taken
to represent thoe life of extra iron rails, und six times that, tho
1ifo of good 56 pound steel rails. On the London and North
Western line, stecl rails have lasted 20 times as long as iron,
and on the Metropolitan Railway, with the groatest traflic
in the world, where iron would not have lasted six months,
stool will stand from three to four years,

Equally important with the weight of a rail, is o proper
section. In England the double-headed rails aro still goner.
ally used, snd clsowhore in Europe the flat bottomed pat.
tern, o8 also in America. A specially bad section s the Erie
61 pound rail, which could bo replaced by a 45 pound rail,
wall proportioned.

The late Professor Rankine says that the weight of the rails
per yard should equal 15 times the greatest load on the loco-
motive drivers in tuns. Pordonet, in France, takes 12 in
place of 15; tho writer, by adopting a section which pormits
a fishjoint stropger than the others in goneral use to be made,
takes 10 and logs; thus for . 60 pound rail, the weight on
drivors is put at 6} tuns.

Fish plates of steol will enable rails to carry from 15 to 20
por cent greater load than if iron were used of the same
soction,

The Philadelphin and Reading Rallrond, on rails mado
with great caro by the compnny, prefors not to exceed 4 tuns
on o 64 pound rail, and the rail section has been graduslly
increased to counteract wear and tear from even this medium
load,

On the Erle Railway, 5.4 tuns weight on driyers has been

found too great for best 70 pound iron rails, and, with a speed

imperfect in weld ; now they are sometimes also brittle, Tn |
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"~ bo from the hotuse throngh the tunnel and chimney. In|pealed on February 4, 1871, and there Is no such law now in l for heavy frolght trains of 15 miles per hour, should not
‘warm weather, the alr would be heated in our dwellings, and | existence : but some of the deputies have been working un- I""""‘l "} tuns.
it is also In winter heated by fuel; so that If the space in the | der the old law In Westchester county up to & fow months | gx FERIMENTS OX TIE RESINTANCE OF STONES TO CRUSHING.
tunnel or pipes is corresponding to the aize of the dwelling, ago, Inspecting steam boilers and demanding six dollars for | Mr. C. B. Richards, C. E., has recently experimented upon
eithor in breadth or length, it must dew In the outer alr, | such Inspection,  In It not s fraud on manufsctarers, brew- | o o0, kinds of Ameriean bullding stones worked into 1 inch
which becomes modified and purified by the earth.  Oxygen | ers, ote., to makeo them pay for the inspection of thelr boll- | and 1} inch cubes, with flat and smooth faces,

The wpecimens were crushied between the plane faces of
two hardened steel hemisphieres, the curved portions of
which wero seated in corresponding cavities of steel blocks,
fixed in the machine. Hingle thicknesses of lace leather
were interposed between the stones and metal surfaces ; thus
the pressure was uniformly distributed ; it was in all casen
applied to the faces of the cubes parallel to the natural bed
of the stone, and carefully increased to ropture by pouring
shot into the hollow welght by which the strain was eaused.

Sixteen specimens of granite from 6 quarries gave from
8,020 to 15,622 pounds, minimum, 9,838 to 18,778 pounds,
maximum strength.  Fourteen specimens of sandstone from
8 quarries gave 5,806 pounds minimum, and 8,056 to 10,028
pounds, maximum strength. And 10 specimens of white
marble from 3 quarries gave from 3,905 to 12,917 minimum,
and 5,976 to 18,972 pounds, maximum strength. FEach
was a 1 inch cube. The specimens falled by breaking into
slender prisms and pyramids with axes normal to the pros.
sure.

In a paper upon

ROCK DRILLING,
it Is stated that a percussive steam drill, with 3inch eylinder
and 6 inch stroke, making 300 to 375 strokes per minute will
drill in the coarse gneiss rock common to New York lsland,
B4 Inch holes at the rate of 8 inches, 1§ inch holes at the rate
4} inches, and 1 inch holes at the rate of 5 inches, per minute,

THE CHARACTER AND FPOSITION OF NEUTRAL AXES AS SEEN
BY POLARIZED LIGHT.

Mr. Louis Nickerson, C. E., states that the results of exper-
imonts made by him show that the neutral axis is a flexible
line, truly parallel to the top and bottom sides of a rectan-
gular beam, and passing through the center of gravity or its
sections only when the load is evenly distributed from end
to end, or when the beam is infinitely long; and that when
thero is a local pressure, the neutral axis is more orless gov-
erned in its direction and form, by the strain passing from
the point of local pressure towards the point of support.
The same writer says that in tests made upon columns which
changed their forms under pressure, s series of extended
rings or periodic waves appeared uniformly separated after
the columns had assumed permanent form. He considers
that hollow columns if sufficiently under stress within elastic
limits may be greatly strengthened by bands placed where
these waves would otherwise occur, It is inferred that one
third additional material will thus double the strength of the
column.

THERE is in course of construction at Woodward's Gardens,
San Francisco, & salt water aquarium of modest dimensions,
yet designed to be complets in all its parts. The aguarium
will be mainly under the surface of the ground, in order to
secure an even temperature. There are fifteen tanks in all,
one of which is for fresh water specimens. The tanks vary
in size from 300 to 1,000 gallons capacity, the largest contain-
ing eight thousand pounds of water. Several of the tanks
are fitted up with sea worn rocks, some obtained at the Clff
houso,and some at Santa Cruz. There will be room for marine
plants, shells, corals, ete. It is the intention to obtain deep
soa animals and other rare denizens of the deep, with a live
shark or two, a devil fish, ete.

®
L

MAXUFAOTURE OF ELBCTRICAL APPARATUR.—The Sie-
menses have extensive works in Berlin, in St. Petersburg,
in London, in Vienna, in Dresden, and in Tiflis. The Berlin
establishment, it appears, employs 550 workmen, and sent
out in the first half of last year the following npparatas: 700
olectro-magnetic and 1,750 magneto-electric pointer, 12,060
Morse writer, 12,407 rallway bell signaling, and 231 Hughe's
type printer. That is only one example of the way Ameri-
ean inventions are copied on the continent. The firm (Sie.
moens and Halshe), now consisting of Ernst and his brothers
William and Charles, celebrated in October last their twenty.
fifth anniversary, when s sum of $40,000 was set apart asa
pension fund for the workmen.

- e Qv

M. Fouque describes a visit he paid to the Azores in 1807,
having been attracted by news of a voleanic eruption taking
place in the sea, near Tercoira. This had spent itself before
Lo arrived, but he wont to the scene in a boat, and bottled
somo of the gas from a part whero the water was in a state
of cbullition. He found it to contain ehiefly hydrogen and
compounds of hydrogen. The Aszores are, in formation, a
true type of marine voleanio regions,

——— -i0r®>» —

Proaness or Hoosao Tuxxen 1o Frunvany 1, 1878,—
Extensions of headings in January, 207 foet; opened from
east end, westward, 18,840 feet; opened from west end,
castward, 8860 feot. Total length opened, 22,199 feet.
Length remnining to bo opened, 2,882 feot, being 192 feot
moro than half a mile,

©r-o

Tur consignment of half a million of salmon eggs from
Germany, herotoforonoticed by us, has arrived at New York
in good condition and iy considered important. In England
some extensive importations of salmon eggs from Norway
have lately been made,

— o
L

Tue dip or inclination of the magnetic needle was diseoys
ored in 1576 by Robert Norman, an optician of London, e
first constructed the dipping needlo,
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The Invention herewith Hlustrated is a convenlent machine,
and leveling roads. It lses.
woeods and gmall obstruc.
tions on the carriage ways of cometerios, public parks, gar-

recontly patented, for scraping
suitable for removing the

dons, ete., and, boing actusted by horse pow-
or, will doabtless be found an efficiont and
yaluablo substitate for the slow and tedions
work of the hand shovel hoa.

Tho apparatus is mounted, as shown, up-
on four wheely, the axles of which are con:
neoted togothor by the Jongitadinal bracen,
A A At B are a number of poculinrly
shaped bars, through eyes formed In the ends
of which the forwand axlo, C, passos, These
bars oxtond back tothe rear of the manchine,
and their extremitios aro bent down so as
to form an obtaso suglo resembling a calti
vator tooth, D is tho rear axle east witha
number of pendent partition pleces, E E,
which servo to keep the bars at a uniform
distance apart.  Attached by suitable stand.
ards to and above the rear axle is the rock
shaft, F, tho ends of which are bent to form
arms, one of which is shown at G, To these
army, by rods, H, are fastened o transvorse
bar, not represented, which passes under the
bars, B, In the socket on the rock shaft, IY,
is placed a lever, 1, which is worked by the
person using the machine.

When the device is in use, the ends of the
serapors rest upon the ground. The scrap-
ing tooth, it should be noticed, cover the on
tire surface, notwithstanding the bars, B,
aro separated by the partitions, E.  As the
machine is drawn along these sorapers tear
up all grass or weeds, leaving the ground
level and clean. In case, however, an ob-
struction is met, the bar, striking the same,
will be raised by the contact and, having free
movement, being only held by the forward
axle acting as a pivot, will pass over the ob-
stacle, and drop sgain by its own gravity to
its former position. .

The bars, B, are of varying lengths, and
are arranged so that their rear ends form
neirly a right angle. The pieces, J J, are a
number of weights so arranged as to slide
along the upper edges of these bars, and are
held in any desired position by set scrows Their object is
to give increased pressure to the scrapers at the ends of the
bars when the machine is used on hard ground, and their ef-
fect is of course sugmented or diminished as they are moved
toward or away from the scraping portion.

The lever, I, being turned, operates the rock shaft, G,
which, by the mechanism abové described, raises the trans.
verse bar, and with it the bars, B. By this
means the man walking behind can throw the
scrapers into or out of action at pleasure, At
tached to the lever isa hooked rod which
catching in a projection on the rear axle, holds
the lever down, and thereby keeps the bars
ralsed when transporting the machine from
place to place,

The advantages of this device, as a labor.
saving invention, are sufficiently obvious to
need no further description. It seems to bean
implement in every way efficient and adapted
to the wants of gardeners and those having
private roadways to keep in order,

Patented through the Scientific American
Patent Agency, October 8, 1872. For further
particalars address the inventor, Michael M.
Brooner, Superintendent, Rosedale Cemetery

Orange, N. J.

— 40—
AUTOMATIC CAR COUPLIKG,

~ The principel objection which holds good
against & large proportion of the automatic
ou couplings that have been devised is a want
of gimplicity, a multiplicity of parts which,
by thelr expensive construction and difficulty in o
under disadvantageous eircumstancos, neutralizo the advan.
tages of the invention. The apparatus which we herewith
illustrate, is the least complicated arrangement of its kind
that has come under our notice, and, from sn inspection of
the working model, we are inclined to consider tho claims of
ita Inventor, as to its effectivencss, well founded,

In general appearance it is very similar to the devies in
ordinary use. The mode of connection is the common link,
either straight or, if sdapted for cars of different hights,
goose-necked, and a simple pin. Fig. 1 shows the devico at
tachied to two freight cars, and in Fig, 2 it is ropresented in
section, The bumper msy be divided into any suitable num.
ber of compartments. In the present case it is divided into
two by the partition, A. At the rearof the hole, In this par
tition, through which the coupling pin passes, Is formed o
rocess, B, in which the end of the pin rests, ns shown, and is
thoreby supported while the cars are being run together, ©
is & bont lever pivoted within the bumper at the rear of the
partition, A. When the end of the coupling pin is placed in
the recoss, B, it pushes the upper arm of this lover back,
ewingiog the lower arm forward. As the cars meet, the link
entars the bhottom compartment of the bumper, strikes against
the lower arm of the lever, pushing it back, thereby canning
the upper arm v move forward, striko against the pin, and

Scientific
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tiu'n n;unlly drops into

push it out of the recess. The pin
fts wlot and through the link.

Fig. 1 is more especially designed to show the y
the doviee just before coupling, and also to e
invention, with the exception of the downward projoc

indicste that th

BRUNNER'S ROAD SCRAPER.

ends of the levers, D D, occuplos no more space and, indeed,
is hardly distinguishable from the old fashioned coupling.
To uncouple freight cars, a chain may be carried from the
pin to the roof, by which the pin can be easily withdrawn.
One of the principal advantages of the apparatus, other than
those already stated, is the facility with which it may be
giadually introduced on a road, as new cars _aupplied with

NORTHROP'S AUTOMATIC CAR COUPLING

peration | it can be readily attached to old cars on which the comMon

coupling i used,

Patented through the Selontific Ameriean Patont Agency,
Juno 11, 1872, Furthor Information may be obtained by ad-
drossing the lnventor, Mr. Bamuel G, Northrop, Wilming.
ton, N, C,

ting | soda 1ye,

" Artificial Tortolssshell,
According to the Art Journal, the appearance of tortoise-

osition of | shell may bo given to horn by brushing it over with a paste
o | made of two parts of lime, one part of litharge, and a little

which s allowed to dry. This Is the same as the
Indisn hair dye, and acts by forming sul.
phuret of lead with the sulphar eontained
in the albumen of the horn, producing
dark spots, which contrast with the bright-
er color of the horn, Artificial tortoise.
shell is made by melting gelatin with va.
rious metallic salts. The greatost comb
manufactory in the world is in Aberdeen.
There are thirty-six furnaces on the works
for preparing horns and tortoiseshell for
the combs, and no less than 120 iron screw
presses worked by steam. Forty years
ago ladies’ back combs—which were larger
than ladies’ bonnets are now-—were made
in England and the United States for the
Spanish Peninsula and South American
markets, They were often a couple of
feet wide, encircling two thirds of the
hiead, and from six inches to one foot
high on the back, the top being wrought
in open work ; to these the Spanish ladics
nttached their veils. As muoch of the
work was done by hand and with the saw,
and the polishing was entirely manunl,
the prices were high, averaging $156 to
$20. Tortoiseshell was much used to do-
corate furniture by the Romans., Accord.
ing to Pliny, Carvillus Pollio was the first
to apply tortoiseshell to ornamental pur-
poses. The fashion for this style of de.
coration increased ; and in the daysof Au.
gustus, the patricians ornamented their
doors and the columns of their rooms
with this substance. At one time tor-
toiseshell was used for making watch
cases, but the art seems to have fallen in
to desuetude, although the results of at-
tempts to resuscitate it were shown at the
London Exhibition last year.
— =

Precantions in Using Gas Machines’

The following suggestions, for the use of
gos machines in which light and inflam-
mable hydrocarbons are employed, are

from the instructions to insurance agents recently issued by
the New York Board of Fire Underwriters:

The vault or house in which the gas is manufactured should

be at least twenty-five feet distant from the main buildings.

Stop cocks should be placed on both the gas and air pipes
near the machine in the vault; also on the gas pipe near the
pl:\c;‘ where it enters the building, and on the air pipe near
the air pump, when the pump is in the cellar
or building. The vent pipe and filling pipe
must be so arranged that one cannot be opened
without opening both. All the main gas pipes
leading to the premises lighted should have
an inclination toward the gas machine so as
to return all the condensation that may take
place in the pipes. The latter should be thor-
oughly tested before the gas is turned on.
The vent should be open and the air pump
shut off while filling the machine with fluid.
Never allow a light to be used in or near a
gas house or vault. No barrels containing
gusolin or other fluid, or from which gasolin
has recently been emptied (yet full of vapor’)
should be allowed to be kept in any cellar,
barn, shed, or outbuilding where other pro
perty is stored, or where there is a lability
to use a fire or a light, Great caution should
be exercised in the selection of a trustworthy
apparatus, and that a competent person be
sent to put it up, There are many machines
in the market made of poor material and in
the cheapest possible manner, the manufac.
turers of which, by false represontations,
make large profits, Never allow a machine to be placed in
the collar of o dwelling, as it is apt to greatly endangoer the
lives and property of the occupants,

Norweglan Narrow Gage Rallwayw,

Another link in the narrow gage railway system of Nor-
way has been completed, in the Christiania-Drammen line,
which was opened on the Tth of October last. This railway
is 32 miles in length, and is connected at Drammen with the
3 feet 6 inch line, running to Handsfjorden, 58 miles in
length, and with it making a continuous line 88 miles long,
besides the branch to the silver mines at Rouguberg, 174
miles, opened in 1872, and another to the Lake of Kridem,
16 miles. Owing to the excoeptional ditficultics in con
struction, the Christianis-Drammen Railway lhns boen the
most oxpensive of all the narrow gago lincs yot bullt in Nor
way. The total cost for the 82 miles was $85,000, For the
whole of Its length, the line runs through a most beautiful
and pleturesque country, and will command o Inrqo and
yearly Increasing tourist passonger teaflio,

- ®r -

Provesson CorRNwALL, of Columbia Colleg , N, Y., s,

by monns of the spectroscope, dotocted & notadls amount of

indivm in various samples of aine blends from New Huamp
shire and other States,
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RAILWAY TIMBER BRIDGE.

Our ehgraving illustratcs a timber bridge, construcied to | prizes will b

carry the Southern Railway of Canada over Kottlo Creck, at
St. Thomas, Ontario. The work not only is an excollent

!prulup!".}

a system of heating house

| elrenlation

and the wator of s« her

efliciently,
awarded for an el

wers, ¢l

ctro.-magnetic machine, for

s and apartments, with constant

for n process of meat preserving for drying

example of type construction, but s romarkable for the ra E\\.nn‘_ for an industrial application of the spectral analy

pidity with which it was completed.

Its oxtromo length is |
1,306 foot, divided into 786 feot of trestlo work and 630 feot !

sis, ote

Among the sgricultural prigses wo may mention one of 0,000

of houso trussing ; the latter is made up of 14 spans, resting | franes for steam culture, and ono for the best means of dis- ‘
upon timber p‘qn. The extremoe hlghl of the structure is | tributing powderod manure

92 feet. Thero were used In its construction 1,070,072 feet
of timber, board measure,
4,600 lineal feer of piling,
nbout 85 tuns of wrought
and 87 tuns of cast iron,
The work was commenced
on the 20th September, 1871,
and completed the 18th Feb.
ruary, 1872—a period of less
than five mouths, and part
of which lay in the severe sea.
pon. Moessrs. Dunn, Holmos,
and Moore were the con.
tractors, Mr. M. Courtright
being the president of the
railway, and Mr. M. N. Fin.
ney the engineer-in-chief.—
Engineering.
— - e -
Freanch Prizes,

The Société d'Encourage-
ment pour l'Industrie Na-
tionale, of Paris, has pub-
lished the programme of
premiums and medals, to be
awarded between the years
1878 and 1878,

The 2,000 franc prize (1873)
for a steam launch 40 or 45
feet long working at 9 knots
an hour in still water, and
carrying sufficient fuel for
12 hours, working at maxi-
mum speed.

A prize of 8,000 francs
(1876) for a steam engine of
from 25 to 100 horse power,
burniny a8 a maximum in
full work 700 grammes of
coal per horse power per
hour, weighing less than 300
kilogrammes (660 pounds),
and costing from £60 to $100
per horse power. During
trials the competitors will be
at liberty to make use of any
kind of fuel and system of
generation which they pre-
fer.

A prize of 1,000 francs
(1873) for the best domestic
engine, designed with the
special object of assisting
home work in towns.

A prize of 4,000 francs
(1878) for progress made in
the process of hemp and flax
spinning. Thia prize will be
awarded to the manufacturer
who ehall, on a production
of mcre than 20,000 francs'
worth of yarn, effect an
economy of 16 per cent on
tho power employed, and a
degroo of fineness exceeding
150,000 feot per pound for
the flax, and 20,000 feet for
the hemp,

A prize of 2,000 francs
(1874) for preparing fibers,
hitherto subjected to card-
ing,

A prize of 8,000 francs
for s filo cutting machine.
The cutting tool of this ma-
chine to have a form mathe.
matically true, to act with.
out shock, and not to be lia.
ble to excesnive ropairs, The
cost and muintenanee of this
macling, its production, and
the driving power required,

must be such that the re.

sults obtained offer sensiblo
advantages over those ob.
tained by hand work.

A priza of 06,000 francy
(1878 to 1875) for & practical and cheap moans of dressing
millutones, 80 a8 to remove the existing dangers of this in-
dustry. This prize was founded by subscriptions made in
La Forté.sousJouarre.

In tho chomical arts, prizes are proposed for the wholesale
manufacture of oxygen and nitrogen, the utilization of wasto
muterlals, the production of graphite suitablo for ponolls, for
& troatise on steel, bused on cortaln experimonts and having
for its object Improvemont in the stecl manufacture, and,
lsstly, for & process capablo of dislnfecting and clarifying,

'OIYVINO ‘SVWOHI IS LV dD(I¥d ¥WIEWIL

In the section of the Beaux Arts there are two entries, one

(1874) for the manufactiure of good photographic paper, the
other (1878) for a process to produce photogeaphie electro.
types which may be printed from In a common press, and
used instead of wood engravings.

- -l

Cemuxt vor Learnen, —Ten parts of earbon disulphide
and one part oll of tarpentine are mixod, and as mueh gutta
porelin added ng will rendily dissolve. The surfaces of leath.
er must be freed, with a hot lron, from fat, aud the parts once

jolned should be well prossod until they are firmly united.

RAILWAY PROGRESS IN 1872,

The Chicago Railway Review publisl:os carefully compiled
statistics, showing the rapid progress that has been made in
the construction of railways in the United States since the
oponing of the first 28 miles of the Baltimore and Ohlo road
in 1830, From the various portions of the statement show
ing the sdvance made in the past year, we extract the follow

ing intoresting facts

The number of miles added to all railways in 1572 was
7025, It is estimated that at least 10,000 miles more of road

are under construetion and

will be completed before

the close of 1873, Progress

was made on 353 roads, In

Hlinois 8374 miles, a dig

tance greater than sny oth-

er State,

\ The total number of miles

) in that State on

work was done aggregated

1,401%, the labor being dis
tributed over 28 milroads

In New York coustruction

was carried on over 1,3083

miles, 32 roads, The

finished

on anyone line was on the

finished

wore

which

on
i longest distance
! Atcheson, Topeka, and San
ta Fé road, in Kansas, 500
miles being laid during the
past year. The progress
in the States, Territories
" and Provinces is as fol
lows, on the
number of miles completed
and in course of construc.
tion: Alabama, 200; Ar.
kansas, 3106: Californis,
580 ; Colorado, 317; Cana
da, 635;
Dakota, 65; Florida, 83:
Georgia, 138 ; lllinois, 1404;
Indiana, 304;
Eansas, 778; Kentocky,
463 ; Louisiana, 106 ; Maine,
42; Massachusetts, 165 :
Marvland, 418; Michigan,
! 625; Minnesota, 942; Mis
sissippi, 178 ; Mizsouri, 584;
Nebraska, 2 New Hamp
, 162%; New Jerses
79%; New York, 1,828):
North Carolina, 266 ; Ohio,

7543 ; Oregon, 136; Poun
syivania, 732} ; Tennessee

! 340 ; Texas, 637 ; Utah, 1
Vermont, 120; Virginis,
421 : Wisconsin, 797. The
aggregate tunnage of the
l roads increased to
i nearly 200,000,000 annual.

Iv.

ings has averaged about 23

estimating

Connecticut, 53;

Towa, 913;

¥.

has
The increase in earn

per cent & year sivce 1851,

The past year will be es-
| it pecinlly noted as dating
' the beginning of the oper-
ation of narrow gage roads
in the Enited States
members of the milway

s
system for general busi
| ness. In the latter part of
| 1871, the first =oction of

! the Denver and Rio Grande

road

u]wnl'.l—:ﬁ

was completed and

miles  from
Denver to Colorado Springs
—and it was maintained in
efficient
operntion during a winter
of unprecedonted severity,

and economieal

In the mountain regionsof
Colorado, the
paying gagoe has been fixed
at 36 inches;

maximum

and this has
been adopted for the moun.
tain extensions of the Col
orado Central from Golden
City, the terminus of the
i f 4 feet 84 inch gage line of
(i the In Utal,
prs also, the 86 inch gage isan

accomplished fact,

company

From
Salt Lake City starts the

- Utah  Southern, alrewdy

ompleted (81 miles), con,

nocting with the Amorican Fork road, completed 17 miles;
while to the north runs the Utah Northern, already tinished
for 25 miles, The Kansas Central hias been built and opened
for B0 miles
will bo the opening of the Cairo and St. Louls road, extend

More important than the lnes sbove named

Ing over 1560 miles, midway between the Hlinols Centenl and
tho Misslssippl river, From this road, the narrow gage BV
tom In the South may bo said to devive almost ity ohief 1m
portance, A project s also on foot for the constraction of

line from Bt, Louis into the heart of the Nouth, east of the
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filled. This operation and the subsequent grinding of the
beans should be performed just before the coffee is needed | ™

 object of which In to bring the iron ere of
w0 conl of Tlinofs together at & point favor-
nanufacture. 1t is also understood that the narrow

wid Riploy, Tonn., to Missiasippl olty on the Gulf,
Cairo and 8t. Louis connoction by way of Paria.
W has alrondy 95 miles in operation, Tt should be
1 that o road is proposed to connect St. Louis with Kan-
sa8 City and Leavenworth., An alr line, narrow gage, In also
proposed betwoeen St. Louls and the Atlantic seaboard, The
total number of milos of narrow guge road completed and
begun during the past year is 617,

COFFEE.

Mr. R, P, Howitt, of this city, has recently published n
woll written and instructive volumo, ontitled “ Coffeo, its
History and its Uses,” from the pages of which we cull the
following interesting facta:

THE COFFEE PLANT

i, in its native state, an evergroen shrub, having oval, shin:
ing, sharp pointed leaves, white, fragrant fivo-oloft elustored
corollns, with projecting anthers and oblong, pulpy berries,
which are at first of & bright red color but aftorwards become
purple. The flowers, which rosemble those of the jessamine,
fade very soon snd aro replaced by akind of fruit not unlike
a cherry, which contains a yellow fluid enveloping two small
soeds or berrios, convex upon one side, flat and furrowed on
the other. These seeds are of a liorny or cartilagenous
nature; they are glued together, each being surronnded with
a peculiar corinceous membrane. The period of flowering
does not Jast mare than two days. The sewds ure known to
be ripe when the berries have a dark red color.
PREPARATION OF THE BEAN.

Whon the fruit is gathered, it is measured and thrown into
a loft. Within twenty-four hours, it is submitted to the
action of the pulping machinery. The pulped berries remain
for a day and a night in process of fermentation, when the
mucilaginous matter is washed off. In an hour or so the
coffee is removed for curing, This is effected by spreading
the beaus in a thin layer exposed to the sun which, in a short
time, absorbs all the water, leaving the coffee fit for housing,
Milling is the next process. Here the berries are placed in n
wooden trough and the parchment and silver skins dislodged
by the friction of a large roller. The coffee is then passed
through a fanner or winnowing machine, whence it emerges
perfectly clean. Sizing and hand picking follow; and lastly,
the produce is packed and forwarded to the markets.

CONSUMPTION OF THE VARIOUS KINDS OF COFFEE.
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added, quh;)tly becomes deoply colored, it s an evidence of
tho presonce of gome ronstoed vegotable substance or burnt
wugar. 1f, whena few graing bo sproad upon a picco of glass
ind molstened with a fow drops of water, soft particles like
broad crumba ean bo pickod ont with a needlo, this iy anoth-
er proof of adulteration. Chicory communicates a reddish
brown tint to water, whioh pure coffes scarcoly tingos. The
game substance muy bo readily detected under the miero-
seopo by tho size, form and ready separation of the cells of
the collulie tissue, by the presence and abundane cof the
dotted duets and wpiral vossols. Ronsted corn can be ghm-
ilarly rocognized by the peouliar character of the starch
gening, Tincture of lodine instantly tells the presence of
corn or beans by tinging the cald decoction a bluo color,

8o-called rye coffeo whould never be used.  Apart from its
inferfor flayor, it han boon found that a singlo mouthiful of
wholesome broad containg more nourishment than a dozen
onps of a beverage made from ronsted rye.

- O -
Phosphoroscent NMiIXtures.

Phosphorescont tubes have been sold in France and Gor-
many for several yonrs, but the method of their preparation
hns not been divalged.  Dr. Scelhorst, of Nuremburg, has
been oxporimenting on the subject, und very considerately
mnkes public the best way to secure mixtures that will afford
all the colors of the rainbow and are capable of use in imi-
tations of flowoers, inscots, and objects of naturnl history,
After the powders are prepared, they can be sticred into
melted parafiing and by means of a brash, any pattern or de-
gign may be put upon glass, By protecting the glass in a
frame, the powder will retain the property of glowing for a
year or more.  The putting of phosphorescent mixtures up-
on glass in the form of flowers is capable of very beautiful
application, and is one that has not been very extensively
practised. With proper care and study, a landscape could be
drawn on glass which, after exposure to sunlight, would
shine in the dark and form a picture of considerable dura-
tion. The use of the paraffin is to protect the powders from
the action of moigture and provent decomposition, As a
goeneral rule, it is bettor to hormetically seal the mixtures in
flat bottles, when they will retain their good properties for
years. The following colors can be obtained very readily :
Green,—Hyposulphite of strontia, heated for 15 minutes
over o Berzelius lamp and for five minutes over a blast lamp
until it is fused, yields a yellowish green color after exposure
to sunlight, Thegame color can be obtained by taking equal
parts of carbonate of strontin nnd lae¢ swphuris, heat gently
for 5 minutes, then strongly for 25 minutes over a Bunsen
burner, and finally five minutes over a blast. It is granular

In the United States, Brazilian coffee is consumed in the | gnd yields a fine green color, darker than the preceding.

greatest quantities, nearly 300,000,000 pounds being used in

Blue.—Sulphate of strontin is prepared by precipitating

the yeur 1871, The Java berry is next in popularity, finding | with sulphuric acid from chloride of strontium the precip-

its principal markets in this country and in Holland. This
variety of coffee improves by age.

itate is dried, heated in a current of hydrogen gas, then over

0ld Government Java | o Bungen burner for 10 minutes and for 15 to 20 minutes

owes its fine flavor to the evaporation of the caffeicacid, which | gyer a blast lamp. The product sometimes yields a yellow

is the prineiple that imparts that harsh, bitter, and astringent
taste which cannot be disguised. Coffee is also exported to
this country from Maracaibo, La Guayra, Ceylon, San Do-
mingo and other West India islands, Central America and
Mexico.

METHODS OF MAKING COFFEE.

The roasting of coffee in the best manner requires great
nicety, since much of ihe quality of the beverage depends
upon the operation. It is usually roasted in a hollow cylin-
der made of perforated sheet iron, which is kept turning
over a brisk fire. When the coffee has assumed a deep cin-
nsmon color and an olly appearance, and the peculiar fra-
grance is perceived to be sufficiently strong, it should be
taken from the fire, well shaken and permitied to cool. Not
more than half & pound at once should be roasted for domes
tic use, and the cylinder should never be above one third

for use. The French, who are celebrated for their coffee

making, use various kinds in combination, such as Java, 2

Mocha, Rio and Maracaibo. These coffees are so delicately
and in such due proportions mixed as to produce a bouguet

phosphorescent light, and when this is the case, it is neces-
sary to give it another turn ovér the blast lamp.
Yellow.—Sulphate of baryta 6 parts, charcoal 1 part,
fused over a blast lamp, at first afforded no light, but after
24 hours gave an orange yellow light.

It may not be generally known that magnesinm light will
suffice to bring out all the effects of phosphorescence nearly
as well as sunlight.

Pasteur’s Method r;r Preserving Wine.
A great deal has been said and written about Pasteur's
wine heating process, and it has been difficult to determine
what value to put upon the testimony of those who have
tried it. Professor Neubauer, of Wiesbaden, publishes a
note of some experiments, conducted by himself, which de-
serve to be read with attention. He says that the tannie acid
and extractive stuff of red wine precipitate most of the
Ibuminons constituency of the wine, so that when the wine
is heated it does not thicken or become milky. In his experi-
ents, he carefully corked the wine and covered the corks
with parchment paper, and warmed the bottles over a water
bath, for half an hour, from 60° to 65° (!, Bottles of wine of

of aromatic flavors. With respect to quantity at least one the same sort, heated and in natural condition, properly

ounce of coffee should be used to make three ordinary sized
cupfulls. The coffee pot shonld be first warmed, and the
water poured over the coffee,  Whatever is uxed for clearing,
white of eggs, isinglass, etc,, should be disgolved before
mixing.

There are abont one hundred and seventy-five patents in
existence for coffce pots. The best form known is one
which digtils the coffes, never allowing it to boil. By this
process the infusion does not become blnck, bitter or ﬁlnl;:, and
can be served at any time, with all the aroma of the bean,

ADULTERATIONS,

The means resorted to for detecting adulterations in coffee
are of three kinds, namely, certain physical characters and
sppearances presented by adulterated samples, the micro-
nrcope, and chemistry. The first means consist in noticing
whether the sample in the mass eakes or coheres, whether it
floats in water or not, and the color of the infosion. If the
ground coffes cakes in the paper in which it is folded, or
when pressed between the fingers, there in good reason for
believing that it is adulterated, most probably with chicory.
It, when & few pinches of the suspected coffee are placed
lpon water In a wine glass, part floats and part sinks, there
in reason 10 believe that it containg chicory, ronsted corn or
analogous substances, The coffee doss not imbibe the water
but flonts on the surface, while the other matorials absorb
the water, and gradually gubside 1o the bottom, Aguin, if
the cold water to which & portion of ground coffeo hag heen

labelled, were stored in his cellar; and, on the occasion of the
meeting of a club in Wiesbaden, numerous specimens were
produced for trinl, It was unanimously resolved at this
meeting : “ That the wine which had been heated was far
superior, in odor, taste and ripencas, to the specimens taken
from the cask.” This decision of impartinl witnesses, known
to be good judges of wine, created such o gensation among
wine growers that they immedintoly formed a company to
purchage the necessary heating apparatus of the French
manufacturors.  The wine is in this way rapidly prepared
for the market. It will bear transportation to warm climates,
as was proved at the opening of the Suez Canal, on which
oceasion Pastour’s wine was preferred to all others. White
wines have not been so thoroughly tested, and it is a ques-
tion whether they are %0 much improved by heating as the
clarets. Our American wine manufacturers ought to repeat
these experiments.
- - - —
A hf)(‘ﬂ:‘r\' has been formed in England under the title of
the National Health Boclety, which Is to have for its object
to help every man and woman, rich and poor, to know for
contiling o hogin i o oA i, e
nre the holding of munlhi\' mm.~lln gt I"‘f.‘l’“"('d
) gy for the reading of
papers; the establishing of elasses for instraction in various
0co library and an in-
formation office,

Fronks of Electriolty,

Mr. €. N. Simmong,oleetriciun of the Western Union Telo.
graph Company,communicaten to the Chicago nter-Ocean the
following account of the electrieal phenom enn which aeeom .
panied the great storm of January 7th and 8th: The disturb.
ances wero firat noticed on the wires in central Town, The
lines lending west wore rendered usclows for the transmin-
gion of messages, owing to an Incespant dinchurge of oleotriel-
ty, incrensing in intensity until it would leap from one strap
of the switch board to another, neross the intervening space
and then, in o luminous stream, to the ground plate of the
lightning arrester,  Another singular fact obmserved wos that,
on gome routes where n number of wires occupied the same
poles,one wire alone wayg highly charged or so affocted that to
work it wag an imposuibility, while all the others were en-
tirely free from any oxternal influence, In gome cases, the
wire occupying the top of the pole would apparently receive.
the whole ehinrgo; in others, the bottom wire would be af-
feoted, nnd in n few cages the churge was equally distribo-
tod among all the wires In the Chicago office, the effect
wag similar to that obgerved in lowa, and every observation
confirmed the opinion that the center line of the storm was
due enst from Des Moines, Towa, to Detroit, Mich,, narrowing
in ita limity north and gouth as it approached the latter place
where it arrived on the evening of the 8th ult., and rapidly
subsided. A high wind varying from twenty-five to twenty-
eight miles per hour accompanied the storm.

At the eastern slope of the Rocky Mountains,a similar phe-
nomenon has been frequently witnessed upon a wire run-
ning north and south, bat rarély on an east and west wire.
Mr. Simmons ascribes it to the fact that, under the theory
that the earth is charged with electiricity negative to the at-
mosphere, there must be a point where discharge oscenrs or
neutralization takes place. At points where the relative hu-
midity of the air is very great, this is donbtless ever silently
going on: but during seasons of intense cold, when the air
i necessarily dry, the combination is evidently rendered
more difficult and the tension thereby greéatly angmented.
If under these circumstances, good conductors such as tele-
graph wires are interposed,they would certainly assist in car-
rying a good part of the atmospheric charge to a point whero
tho electrical tension was far less. What the electrical
condition of the telegraph wires on the same pole was, to
render one more gusceptible than another to this inductive
influence, or why wires running in other directions than east
and west should not have been similarly affected, are prob-
lems yet unsolved. A recurrent storm, it is hoped, will
afford an opportunity for more extended and accurate ob-
gervations.

Electrotyping and Light.

Woe recently published an engraving and description of
the new magneto-electric machine devised by M. Gramme.
It consists briefly of a circular electro-magnet with poles con-
gecutively turned before the magnetic poles of a magnet and
the currents collected in a plane perpendicular to the poles.
Without entering into any more extended explanation of the
invention than that already published, as above indicated,
we have now to note the results obtained in electrotypy
and the production of light through the agency of this ma-
chine. M. Gramme states, in Les Mondes, that, at a rapidity
of 275 turns, the instrament caused 8,101 grains of silver to
be deposited in one hour, at 300 turns, 9,317 grains, and at
325 turns, 10,305 grains in a similar period, This last speed
was too great, producing n heating of the coils which, if it
had been continued, would have injured the machine.

A much larger apparatus was used for the production of
light. TIts hight was 4 feet and its weight about one tun.
The wire rolled on the electro magnets weighed 667 pounds
and that of the three coils used, 195 pounds. With 300 re-
volutions per minute, expending about 4 horse power, M.
Gramme obtained a light equal to that of 900 carcel burners,
& more intense artificial illumination than has ever hereto-
fore been produced by electroomagnetic agency. The calori-
fic effects at the same speed of 800 turns were remarkabie.
A copper wire of 28 lines and one of iron of 52 linesin thick-
ness, both 89 feet in length, were made red hot. The same
iron wire in a length of 8 feet was completely melted.

-0
Blue Color of the Sky.

M. Collas, of Paris, comments in Les Mondes of December
12, on M. A, Lallemande's paper on the blue color of the
atmaosphere, in which it was attributed to a change of re-
frangibility due to a partial absorption of the chemical or
ultra violet rays, In 1870 M. Collng, in an article in ZLes
Mondes, attributed the blue color of the Lake of Geneva and
other waters to the quantity of silex held in solution, which
is brought down by the tributary streams from the strata
through which they pass. Numerous observations since
have induced him to believe that the blue color of all the
water of the globe isdue to the same cause. Theair every-
where always contains more or less of moisture due to cvap-
oration from the water of the carth; the water thus evapora-
ted always containg a greator or less quantity of extremely
fine insoluble particles, Silex, says M. Collas, is one of the
most common  insolublo substances in nature, and, through
evaporation, performs the same fanction in the blue sky that
he believes it does in the blus waters of the earth. He be-
lieves his theory s confirmod by the intense blue of south-
orn skies, where cvaporation §8 80 much greater than in
the colder north,

G Pr———— —‘4..'.—‘_.

Tue Berlin Geographical Sooiety has opened subscriptions
for the contemplated Congo expedition. Dr. Qlssfiold, the
glacier explorer, who is to bo the leader of the enterpriso,

has himself contributed noearly $5000,and there is every pros-
poct that the full amount necessary will be forthcoming,
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Facts for the Ladies,~Mes M. G, Palllips, Fort Ans, N. T, has bad a
Wheeler & Wilson Lock-Stitch Machine since 1884, dolng shirt wark and
family sewing, without repalrs, and it Is now In good working ardor. See
the now Improvements and Woods' Lock-Stiteh Ripper.
———

Recent Amevican and Foreign Patents.

Improved Automatic Fan.

William Lawrence sad Josoph Sanders, New Albany, Ind.~This Invention
has reference 1o & class of fans which are made to operste automatically
by means of clockwork or similar motive power, and eonsists In the con-
stroction and arrsngement of parts, whereby the fan ts made portable so
that It can be readily moved from place to place, and made adjustable by
elevating or depressing so as to throw Mo carrent of alr in any particalar
directios.

Improved Conlbreaking Machine.

Ratas A. Wilder, Cressons, ean.~This fuvention relates (o & new ma-
chlne for breaking and assorting coal, and has for its object to obtaln, as
neaAr aa practicable, s clean fractare in breaking, and avold thereby the pro-
W8e prodoction of waste or coal dust. The Invention conalsts In the con-
straction of s borfzontal cestrifugal machine whose rotary breaking plate
has projectiag teeth or catters that redace the coal while the same rests
agalost stationary breaking plates. The rofary broaking plate Is perforated
1o enabdle the reduced coal to pass through (ts meahes upodn a rotary disk,
from which the larger pleces are by centrifugal foree thrown into a chute,
the smaller pasaing taroagh a stationary raker, aad thea off the edges of the
dlsk, and the smallest through the meshes of the dlak, which is aleo perfo-
rated.

Machine for Making Plaited and Paflfed Trimmiogs.

Wollwood Murmy, New York elty,~This laveation consists of & palrof
intormittingly rotating rollors, ofther with or without pufing teoth or cogy,
combloed with a palr of folding blades or knives {n such manner that a strip
of cloth will be pialted on each burder with a row of pufly between, the
plates of each alide belng reversed as to cach othor.
> Improved Steam Pamping Engine.

James H. McConnell, Harmar, Ohlo.~This Invention relates to now and
uneful {mprovements {o steam pumplog onglies, and consfata in the box
m, ¢ nnd movablo ovor the seat, combined with a valve having

AhAL the aln valve (s aotuated by stoam admitted thereto by the
uﬁgd&unln.nlumum steam should fall to give the requi-
sita throw 1o maln valve, that effoct will be Insured by theaction of the neck
upon lw.ul the grooves In the sldes of the valve seat, and the orifices,
mm--. for permitting any steam to escape In case the valve
‘shonld loak so that 1t will not fnterfers with the proper working of the

Paste tor Making Stercotype Molds.

‘Samuel Crump, Xew York city~This [nvention conalsts 1o mixing asbes-
tos, In Iarge or small proportions, with the paste which 13 used {n making
w'a'mu aereotype molds, It 18 proposed to 01l in the cavities In the
back of the matrix, which havo hitherto been partly Alled with pasteboard
o obtaln the requisite stiffuess, entirely with this pAsto, a0 that,
‘with the pasting of the sheets together, the paper will be largely saturated
vppmwu.umoxmmuummmu.mun the
-molds, to 3 certaln extent, fireproof, #0 that & greater number of casts of the
- molten metal can be taken from 006 mold or matrix than can be taken from
the ordinary molds,

~ Improved Hond Weeder,

Henry B, Sherwood, Westport, Conn.—The blade of the weeder i a thin
and narrow steel plate, the sfde and end edges of which are beveled off wpon
Shelr lower sides. The ends of the blade are slightly curved spward. This
coustruction ensbles elibier end of tie blade to be used as may be conve-
nlent for removing weeds between or close to the sides of the
Mﬂmmmuu—ammmnnamwm
#mm«mnammmg Two shanks
mumwmmmmmmuumm
“Nh-ﬁn

Improved Planeforte Hammer Head.
mmmmmunmum object Lo  ro-
a duce s planoforte hammer head which shall present a thin and elastic sur-
! Ahe string and retain (is original clasticity after long and constant
mae; 20d the lnvention conslsts 1n the construction of the hammer head of
Judia rubber provided with an opeatng near {ts Up or striking surface. The
openiog sesr (he tp of the hammer besd presenting a thin and elastic sar-

0 the string, the hammer retains 1ta original elasticity after long and
‘The strings of the plsno are saved from wear by reason of the
,wm-ﬂhn—nm There 14 economy fn both hammers
%, 84 the latter are not worm out, and there is Do necessity fors
1o develop  soft, gentle tone. See sdvertisement In another

Improved Compound for Cure of Toothache.

Franeis J. Oswald, New York elty.—~This compound for the enre of tooth
acho consiata of oasenicn 0f bergamot, essencs of citron, esaence of lavander,
essenee of romaloe, essence of narell, mixed In alcohol

Tmproved Whiffletreoe and Trace,

Robert I I8 Stawart, River Vale, Ind. < This isvention has for ite object
to avold Infury to feld plants by the projecting onds of slngletrees or whif
fotrees Of agricultural wachines, The luvention consleta I 8o construets
ng the whitetroos or singlotrees thnt (he traces when attached thereto
will bo fush with thelr ends

Improved Vealt Crate,

Hamphrey Hamphreys and Bugene W, Mamphreys, Sallabory, Md ~The
object of this lavention v to provide practical and economieal mesns for
transporting berries and other tender fraft (o small boxes or baskots which
ara paoked Into erates, The tnvention conalats In comblning and construet.
Iy the parts of & grite so that the contents of the baskal are kept cool by
the alr, which froely elroulntes through the open erate and nround and over

the baskets.

Tmproved Muaslie Lent Turner,

Gearge Robb, MeDanald, Pa~This favention relstes to a now attachment
to planofortes, melodeons or argana, for turning over leaves of music by
meana of pedals, and withont necossitating the use of the hands for that
purpose, The foyention conalsts In the Aresngement and connection with
each other of usorles of vibrating arms by whieh the musfo Is turned and

beld in any deslred position, This rods conncct with pedals, so that the
player may, by weans of sald pedals, catse (he vibrating frames or arms Lo
be swung In either direction, thus attaining full control over the musle,
which may be swung back and forward sl plessure.

Tmproved Refrigerator.

Willlam M. BaXer, Fariville, Ind.—~This Invention relates 1o & new cobs
struotion of refrigerator or lce box, with (he object of utlllelng the coldness
of the oo water in the preservation of the contents and In obtatnioga drft
of cooled alr. The Invention conslets In & novel armaogement of alr and
waler passagos, which cause the air that enters the refrigerator to become
cooled and remaln dry, and the water to cool the alr passages and sldes of
tha refrigerator.

Improved Band Tuck for Grain Ninders.

John Deall, Defance, 0. —This Invention consists of & stick of wood or
metal sultable for tucking the twist of the grain band under, suspended
from the wrist by & strap, sad from & thumd sack & Hitle in sdvance of
where 1t Is suspended from the wrist In such s manser that It will not later-
fore with the legitimate operations of the band tu forming, applying, and
twisiing the band, but will bo ready at hand for grasping quickly to tuck
the twist under and save the tucking of 1t by the fogers, which Is very try-
ing 1o them. The thamb sack Is secured on the thumb by the wrist band of
the tucker, which gpoes through the upper end of the sack for that purpose.

Improved Thread Waxing Attachment for Sewing Machines.

Clay E. Lewis, York, Pa.—The lovention consists in & heater, arranged for
heating the horn and waxing attachment. With an sttachment of this char-
scter the thread s only wastd as the work progresses, »o that none is lost
by the wax becoming 100 hard by long standiog, as (s tho case when Iarge
bobbins of waxed thread are prepared beforehand.,

Improved Fly Trap.

This Ingenious lttle device is the tnveation of Mr. Perry A. Burgess,
of Dutler, Yo, and s an improvement on the simple and well known
method of iy catching, by covering a tambler
with a plece of bread covered with molasses
on 1ts under side, and plerced with s hole in
the middle. The present contrivance s a
faaged disk of tin, wood or other sultable
material with a central hole and xn Interior
recoss underneath flled with soft leather, felt
or other absorbent substance, It is placed on
M tumbler, tho vessel being proviously filled
with soap suds, The absorbent Is smeared
with molasses. Attracted by the latter, the
nnsuspecting 0y enters the central hole, but
onreachingthe object of his destre mecta with
destruction by tumbling off Into the soap suds
below. The device Is 1fostly simplo and quently cheap,and (s une
doubtedly eficlent., Patented through the Sclentific American Patent
Agency, April 90,1572,  ¥or further particulars see advertising page 134

Improved Machine for Twisting Oakum.
Lewis Howard and Charles Howard, Watkins, N.Y.—The In 1 1

Improved Hilllard Register.

Marton MeKay, Topeks, Kaneas,—This invention has for [ts objeet 1o pro-
duce & double regivter, In which one side will not count game If the other
slde has wou the game immediatoly preceding. The favention conaists in
+0 connecting the pawl by which the game counting arbor is tarned witha
movable bar, aod in comblaing 1t with projecting pins o the polat connt-
{ng ahaft and wilh & vibrating frame, so thst whenever the pofat counting
Index on one side has completed & revolution the gamie cousting paw) on the
other sido will be thrown out of [f-r. not to operate at the snd of the same
game. Al posaible coufusion 1s thus preventsd, aod none hut the mlhl
games wil) bo recorded,

Improved nllway Snow Plow,

samuel W, Hemenway, Lansing, lows.~This invention cousiats of fan
blowers with suction and discharge pipes, bined with the per sides,
havingholes toallow the snow to be conducted Into the suetion plpes, to
be taken up by the alr bissts aud discharged over the side of the way,all In
wuch manner that the know may be taken from the front snd Alscharged
aver the bank at the alde,

Tmproved Excavator.

Bamuel I, Alger, Oswego, N, ¥ ~This (avention bas for its otject to for-
atsh an improved excavator or self dumplog cart, which shall be so con-
structed a4 to ralse the dirt and discharge It into the cart. The wheels sre
rande with deop rims, to the loner sides of which are sttached the buckets
ar olovators which receive or takeo up the dirt and dlacharge It foto the box.
The elevatorsare made with hinged bottoms which are held in place by
spriags, 20 1hat, should the elovators strike & stone, (e hinged backs may
yield snd the elevator pass on without delng broken. The box Is maede o
the form of & hollow cylinder with & portion cat sway, snd s rigidly at-
tached tothe axie. The buckets or excavators are made with open laner
sides and move close Lo the curved outer surface of the box antll they psss
above the open part of the sald box, when the dirt fallsinto the box. Levers
are so arratged Gpon the axle that when the box s n position Lo receive the
dirt, they may project forwand along the outer side of the forwaed part of
the arms of the draft ball, so that they may be secured i place, holding
the hox 1o position to recelve the dirt. When the box is faoll, sad the cart
lias been drawn to the place where the dirt s to be dumped, the lockiag
pins are removed. As the eart (s started forwand, the wheels Ia their revo.
lutfon earry the levers and the box with tbem, dumplog the dirt.  Whea the
wheels have made half & revolution, and the open side of the box s direct-
ed downward, 11 §s beld (averted untll the dirt has ail passed out. The pias
Are then removed, when the weight of t5e box drings It and the levers dack
tnto thelr former position,

Conveyor nnd Separator for Conl Breaking Machines.

Rufus A. Wilder, Cressona, Pa —This Invention nhle. to & new machine
for conveylng coal from one breakiog bine to in redaclag it to
different sizes, snd for taking out any required size or sizes Detween the
breakers wiile so conveying the coal; alio, for distributing the different
kiods of coal Lo the several chutes or pock ste that Bold It. The lavestion
consists, principally, I the xry t ¢! an endless rotary wire screen
between two cosl breaking machines, sad In the combinstion, with said
screen, of & notched or slotted separator, which will remove sty destred
Zrade from the coal that Is delng conveyed on the screes fromm one breaker
to the other,

Improved Hose Coupling.

Joha T, Condon, New Orleans, La., aad Frank Jeffers, Pawtucket, B. I.—
Tbehose 1s received In & tade at one end and Is compressed by a cutring
and band nnt. Thee fon at the oppoaile end is . but the tabe
s separate from the coupling and inserted fa the hose. Thls tube (s Laper-
Ing, and the hose ts compressed spon it Dy mesns of the ring, which is drawn
ap o8 10 the bose Dy the band nut. This zut serews Ioto the couplingand
draws the ring by meads of the shoulders oo its laner surface. The fnzer
sarface of the ring Is formed with projectisg beads. The two parts are
coupled logﬂlnby meunot & loose band made In two semicireles, con-

dand 1 by tubular caps. On the foner surface of this
band is a projecting ﬁbot fange. Longitudizal siots ave made In the part
of tho coupling which cuts through the groove which receives therid. The
rib {tself has openings at two points to correspond with Ihese siota. The
parts of the coupling are merely clapped together, and the band Is turned.
When the openings {n the rib correspond with the siots, the logs enter, anZ
then the band 1s tarned, which pl the op

Improved Car Coupling.
Charles Gallagher, Tauuton, Mass.—~This tavention has for Its object to
farnish an improved car coupling which shall be so constructad a» to couple

In combinlng & rotary tube, a spring Angered tube, guldes and drawing rolls
#0 W8 Lo twist and slinpe crude tow Into ropes. By tho use of this lmprove:
ment tho material s twisted with great rapidity and nicety, effocting also
much saving lu manus) labor.

Improved Cultivator.

James Shorrill, Harrisburg, Oregon.~This fnvention has for {tsobject to
furniah an fmproved seed sower and cultivator. The wheels revoive

the cars fcally as they are run together, and which may be ua-

pled from the platfe top, or slde of the cars; zud It conslets In the
hooks, made with curved (nner euds provided with colled springs and cords
or chalns, and arranged to operate in tion with the d tamper
heads,

Tmproved Sash Holder.
John R, Adams, West Galway, assiguor to himself and Fraak F. Carndug,
Amsterdam, x. Y ~This Inveantion !s aa Improvement (s the class of ssad

upon the axles of theaxle tree, to which the { Yy frame s hed.
The tongue {s attached to the frame and may be placed at the center of
sald frame or toward one side, 28 may be desired, according to the sumber
of horses 10 be used abreast. To the forward part or angle of a triangular
frame, the draft clevie Is attached. The frame consists of a number of par-
allel bars of different lengths counected by cross bars.and leso arranged that
the carriage may be drawn from (. The plow beams are of different longiha,
four longer and (hree shorter, arranged alternately. The forward ends of
the plow beams are placed between the rear ends of the parallel bars of the
frame, and are prevented from having any lateral play while allowlog the
rear parts of the sald beams to have & free vertical movement. The seed
box Is sttached to the frame directly over the axle. In the bottom of the
seed box Is formued & serfes of holes, which are armanged directly over the
plow beams, 8o that the seed (o falling may strike upon sald beams and be
thoroughly scattered. A shaft da longl 11y through the seed box
and revolves tn beariogs 1o the ends of the sald box. Upon the projecting
end of the shaft is placed s small gear wheel, which s counnected with sald
shaft by s tongue add groove or other suitable means, so that it may carry
the sald shaft with 1t In (ts revolution, but may slide freely upon the sald
Mlahtlmnhlondon of gear with a large gear wheel when de-

vired. A rod passes h s k: hed to the rearaide of the seed
box near itaend, moumcunl the rod (s bent forward, and is forked to
recedve the gear whoel and serve as a cluteh for moving the sald gear wheel
inte and oat of gear. The sald gear wheel may be removed frow the shan
when (he droppiog device is 5ot required to be used. A aliding plate bs
placed upon the woder slde of the bottom of the seed box, and is

f the substances a8 & mixtare to be applied to

n,uumm.»-unmmuumm more
11l be attracted nto the net: Ol of anlee,

wolden, yellow, or black root, sed burzard
NE 18 equal parts, and the root and cardamaom
ed together (0 & vial, a small plece only of
put ing the whole befag then shaken well
d about twenty-four hours, when it will be

length
Muwu.unwtuutm %0 woll as
e namao of the black root, alluded to
n%ﬂwv root a Mydrastis Cannden:
Khown an tho turkey bussard.

t & hollaw eylindor with &
\ ummmm the
It 1L und rovolving
reoulve one end of
18 fastenad

wlotted | dlnally b h esch disch ! Dy adjusting the
sald aliding plate the sles of the discharge opulnn way be readily sdjusted,
soconrding as less or more seed Is requlred to be sown, The depth 1o which
the plows entor the ground may alee be limited by bare, and the forwand
ands of the pluw beams may be ralsed and ) d as may be desired.

Twmproved Crimplug nnd Pluting Mackine,

Robert Werner, Hoboken, N. J.~This tnventton relates to a new machine
for producing & futed and crimped Mmbrie, substantially like that for whieh
o | s deslgn patent was granted on the 3th day of November, 150, from »
amooth and fat woven fabric; and the Invention conslats, principally, tn
the app 1o fotlng rollors of & detont or Anger by which a purtion of
the fabric (s beld back, snd therehy formed into Voahaped, but more or less
frrogular, 1ateral waves or ertnkles, whoroby tha stated and destrod effoot is
produced. This foger (s made to bear sgalnst o platform ayer whioh the
fabrie s paasnd to the futing rollars, o dirootly sgalnst one of the rallom,
w4 sy bo deslesd, The tuvention alao W HEw arrng and

with sald futing rollers, of & devies for holding the Auted
fabric In contact with the same while the erinkled portion of the fabielo Is
being elevated and putfed up by & p rib or siatlanary plate.

Impraved Cantor for Forniture,
Covedea I, Bheldon, )mv York ity ~Tuis fovention rolutes to the con.
strustion of for p n hold turniture, and other purposes
and oonsists in s cup or Nuok. which {s enclosed by the shell of the castor,
with an snnular groove adapted Lo recelve and conftue & werfes of balls,

whose fanetfon 1 1o bear upon the mats ball or roller and thus redace frie:

o,

hold ing ¢ y of two cam faced levers a>ted on by an fater-
wediately arrangod spring. l)y sultable construction any sttempt to ralse
the window sash from aoy position o which it may be will cause an upper
wheel to be pressed agalost the casing with a pressure locresslng with s
force proportioned to the force spplied to the window sash. In the same
way asy attempt to lower the window will cause & lower wheel to hug the

attempt to move the sash. By pressing thamb pleces toward each other,

the wheels will both be turned 50 a8 (0 present thelr shortest radius to-

ward the castng, allowing the sask 1o be moved up ordown freely.
Tmproved Boring Machine.

James W.Shaw, Wenoaa, Mich.—This tavention relates to & new machine
for borfag holes ln the ends of Jogs and other pleces of loag timber, In or-
der to make them up Into rafts, which Is done by stringiug chalus through
them. The machlne Is secured upon two or more jogs, which form a Soat
and leave a space of about four feet In widih detween them, directly under
thesuger. At cach end of the float Is a curved tron rod which connects the
10gs, In order to keep them in place. The machise s placed in position and
the goating logs to be bored are run under the machine, turned one quarter
over,and secured thos by means of dogs, one of which s attached to the
float, and the other, a doudle one, attached to the , directly in front
of the auger, and driven 1nto the end of the log to be bored. While the ange r

is befng turned It (s slowly fed down by turning segments or pinfons by &
erank handle,

NEW BOOKS AND PUBLICATIONS,

TREATISE OX THE THEORY OF Tuk CONSTRUCTION OF
Bringes AND Roors. By De Volson Wood, Professor of
Mathematics and Mechanies In the Stovens Institute of
Technol Illustrated. New York: John Wiley &
San, Publishers, 15 Astor Place.

This book contalns the sabstance of the lectures dellvered by Professar
Wood, upon trussed dridges and roofs, before (he senlor ¢lasm in the Unt
versity of Michigan. The well Knowa reputation of the author s a sufiiclent
guarantee of the excellionce of the work and (s reliabllity as & text book
wpon 1he subject to which it Is devoted.

Mesans, Duioas & BroTunn, seed dealers of Roch N publish a very
beautitully Hustrated quarterly, the frst aumber of which wo have recently
recelved, Boslites & catalogue of seeds, planta, ote,, furnished by the firm,
the book contalna soveral finely Anlshed chromos of Qowers, togethor with
muoh useful tuformution on hortleultural subjocts. The four lesaes for
IAT8 nre offored At the low prico of 25 centa for all, or the work (s sent fres to
parties ordaring seeds to the value of $1.95,

Inventions Patented In England by Americans,
[Complied from the Commissioners of Patenta' Journal,)
Frow January 11 to January 10, (00, inclustye,
ROLLING Mwrars, weo~C, H, Porkins, Providence, . 1,
Seu00L DEak AxD Beat.—A, 1L Androws, Chileago, L),
SrINNING MAcHINERY, ~J. W. Wattles, Mass,
STovE Mirns, Kuwows, 70~ A, G. Myers, New York elty,

Verocrrsom, wro~(. Avery, Ottawa, 11}

casing. A spring holds both wheels in a position to operate If there &s any .
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ting—Best Philadelphin
%. 'I?"':l.-‘ and X9 Cherry nmt.';\n-

adelphita, Pa.
B d.
For Solld Wrought.iron Beama, ote,, see -

been cM;d. mlne:lhf boat (0 dull rea and then add
he rematnder of the tio.
G. E L nfn: Please inform me of a pro-

oo o tho Impresstons of tree and plant leaves, If
.*o' ul:ume leal L Lo retaln (helr color

vertisement. Addroas Unton 1.on Mills, ¥

cmen;
! m;ummu-mm-hm"'-'-
At Au--tuu.-r.o.muﬁ’ —
Piano Forte Improvement—The su
Mas Junt pateatod » ew § hammer, which be
vented. Sec notion of the Inven another g
shaudelle,

Address, for rights, Jehn Courtland, Ala.

For Sale—One half or whole ‘;‘f Steam s::
ber g x. Jost .'-.n‘:;' W ony. Apply
c.

proved Balanced Jig Saw,

Mass,

1 sizes of Gatling Guns are now
uﬂmmnmn Armory, Hariford, Conn. The
Jarger sizos have A range of over two miles. These arma
are {ndispensible to moders warfare.

Machinist Wanted—To erect work outside,
ﬂw-ﬂ.eﬂnml work and good pay. Apply
By letter to Walty, Campbell & Co., Nowark, N. J.

See advortisement of Brady & Logan, p. 124

Water Front, aleo Stores or Lots to Rent,
Dﬂln:yea..t. River. .\ndr:n Bro., 414 Water St N. Y,

Covering for Boilers and Pipes. The nost
Mmlu?agml daradle article In usc. Took first prize
at Amorfcsn Institute Falr. Van Tuyl Manufacturing
Company, 5 Water Street, New York. .

The Berryman Manuf. Co. make a spccmlt{
of the economy and safety in working Steam Bollers. 1.
B. Davis & Co,, Bartford, Coan. it % i

ispensable to every Manufacturer anc
x.lc:;dj:‘u’c.m Jouraal of Commerce; send for a
spoctmen cory. #8 per year.

Carpenters—For Sale, a Sash Factory, run
by water power, at & lomber tanding, with a profitable
run of trade. Foe particnlars, sddress P. 0. Box No.2,
Ohariestown, Jefferson County, West Vinginls.

Bar Steam Engines and Boilers of Gear,
Boston, Mass. .

Mining, Wrecking, Pumping, Dminage, or
Trrigating Machinery, forsale orrent, Seo advertisoment,
Andrew's Patent, lnsido page.

Needle and Clock Machinery of every de.
scription of tho most lnproved Styles. Hendey Bro's,
Woleottrille, Ct.

For bast Prvsses, Dies and Fruit Can Tools,
Bliss & Willams, 118 to 18 Plymouth St,, Brooklyn, N.Y.

Hammer Dies and Heads, strong and dura.
ble, east to oxdor by Plttsburgh Steel Casting Co. Al
work warranted.

For2,4,6 &8 H.P. Engines, address Twiss
Bro.. New Haven, Conn.

Peck’s Patent Drop Press. Milo Peck & Co,,
New Haven, Conn,

Dinmond Carbon, of ull sizes and ahn‘u-s. fur-
plstiod for priliiog rock, sawing stone, and turning einery
wheels or other hard substances, also Glaxior's Dia-
monds, by John Dickinson, 64 Nassay 5t., Now York.

A Saperior Printing Telegraph Instroment
(the Selden Patent), for private andshort Unes—awarded
the First Premiom (= Silver Medal) at Cluelanati Expo-
sition, 1572, for “ Best Telegraph Instrument for private
use ™—is offered for sale by the Mercht's Mg and Con-
stroction Co., 50 Broad St., New York. P. O. Box 6555,

Iron Roofing. Scott & Co., Cincinnati, Ohio.

Shafting and Pulleysaspecialty. Smallor-
ders fillad on as good terms as large. D. Friable & Co.,
New Haven, Conn.

Hydraalic Presses and Jacks, new and sec-
ond hand. E. Lyon, £38 Grand Street, New Tork.

For Wait's Improved TurbineWaterWheels,
Improved Mulay, Gaog, and Circuiar Saw Mills, Paper
Engioes, Bope Cottery, &c. &c. address Maribew & Van
Wormer, Saccessom to I'. H. Walt, Sandy HIll, N. Y.

Circalar Saw Mills, with Lane’s Patent Sets;
more than 130 In operation. Send for descriptive pam-
phlet and price list. Lane, Pitkin & Brock, Montpe-

er, Vermont.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free, Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

All Fruit-can Tools,Ferracute Bridgeton, N.J.

English Patent—The Proprietors of the
*Heald & Clsco Centrifugal Pump” (trinmphant at the
recent Falm), baviog thelr bands foll st home, will sel)
thelr Patent for Great Britaln, just obtalned. A great
chauce for business In England. Address Heald, Sisco &
Co,, Baldwiasville, N. Y.

Read the article on “ The Machinists,” now
belug publisbied In the Boston Journal of Commerce.
Send for Speclmen Copy,

American Boiler Powder, for certainty, safe.
ty,and cheap *The Standard aoti-locrustant,” Am.
B. P. Co, Box 797, Pitlsburgh, Pa.

Scale in Boilers. Iwill Remove and prevent
Beale (o any Steam Boller, or make po charge. Sead for
eireuisr, Geo, W. Lord, Mfladelphia, Pa.

Gauges, for Locomotives, Steam, Va
Alr, and Testing purposes—Time and Anwu;ﬂ'c f&'ﬁi
ing Gauges—Engioe Counters, Bste Gauges, aud Test
Pompe. All kinds fiae brass work done by The Becording
Steam Gauges Company, 91 Liberty Street, New York,

Boynton's Lightning Saws. The genui

, uine
B0 challenge. WIIl cut five times as fast uEn axr. A
#ix 1001 croms oot and bock ssw, $0. E. M. Boynton, )
Beekman Street, New York, Sole Proprictor,

Absolutely the best protection against Fire
~RBabeoek gulsher, ¥, W, Fnrwell,’i&ccruury,m
Brosdway, New York,

Steel Castings “ T o4

z8 “ To Pattorn,” from ten 1ba
upward, can be forged and tempored, Add ’ )
& Co., Ko, 214 Water B, X, Y, 48 .

The Berryman Steam Trap excols all othe
The best (s always tho cheapest.  Adar s i
i iy pes win 1 1, Davis &

All Blacksmith Shops M ine
W upsat bon: by hand. d:r ?&‘3’.’5},&'2"}" :h‘::
W NLIL

Willlsmaon's Road Steamer and §
Witk rebber Tires.Address D. n.'mui.....‘f.’;'g':ﬂi’.‘.f'
WAy, 5. Y., or Box 15,

x Pwﬁlﬁ? Fire Engines,address . J, Gould,

Bﬂ)".n:l Go-lya.:‘d 3:.:17 & Contractors’ Ap-
Vm.b. e Yeying materisl by (ron cable,

i aterat X, Y,
ways right -
warged s o 3o v OV,

5 s Heater and Regulator for
gt Boenen estr snd Bt i
be without them, 1. 18, Davis & Co.

leg

1—8 E. P. asks for simple directions for
g’ anizing cant fron,

2.—T. G. 8. nsks for a formula for prepar
{ng unalterable sirnp of lodlde of fron.

8.—H. M. I asks how to make and apply o
pollsh on articles made of manyaniia wood,

—T. . M. nsks how togild on marble, so
lhl“l‘\'(‘:llonll washings will nuhn]un the glldiog ?

5.—F. 8. 8. asks how to give tempered steel
lperuc£ m:;u that beautiful oven blne color, given to
fine Foglish steel spectacies. shonld the frames be
baked (o & small furnace, snd, If soat what temperature”

8. F.S. aska: How can a barn be venti-
lu‘:ﬁw n::?l wilt not smell strong? Itls 22x40 foet
on the floor, 10 feet to the upper floor, and 17} feet from
there to the peak of the roof. There are no vulldings on
three sides of 1t, 1tried dlsinfocting t withchloride of
Hme, but it takes too much and does not have the de-
sired effect.

7.—E. F. asks for a recipe for a hair dye
that Is not permanent, that Is, one which will disappear
on the application of soap and water, ammonia, or some
cheap ¢hemical.

& —F. F. wants a rule for rating or ealeula-
ting the horse power of steam bollers, and the pressure
persquare {och a boller of any given dimensions and
thickness of fron Is expected to bear.

0.—W. H. P. asks: In eawing off a bonrd
twenty-four ‘nches wide, which requires the greatest
POWeEr,one Kaw that out just 24 Inches, or two saws that
ont Just 12 Inchies each, one above the other? The saws
are 10 be of the same gage.

10.—L. F. S.asks: Why is it that some man-
ufacturers of machinery and other goods, in the face of
all competition, maintaln such excessively high prices
for thelr productions, preferring. as it seeins, to sell per-
haps o wixth or o quarter of what they might rather than
to reduce thelr prices?

11.—J. J. C. nsks what materinl he should
use fora double seull boat mede for speed and durabili-
ty. Of what dimensions ought It tobe? Iscloth made
waterproof also alrproof? If not, what should I nie
to make it atrproof

12.—R. asks whatis the cheapest and quick-
es1 artificlal process for seasoning timbor for staves, ete,
Of what material shonld a kiln 14x30x6 feet be construct-
ed? How shopld it be heated 8o as to glve a temperatore
of 115° Fah.aud to season the staves in 4days? 1do not
want the smoke or aparks to clrculate among the staves,

19.—J. F. P. asks: How can I work alumi.
num broaze, £o that (twill be malleable and soft enough
20 roll or be drawn fnto wire? After ropeated triatsof
melting together 10 parts aluminom and % parts rolled
copper, 1 have fafled ; It pours and sticks to the crucible
like pudding, and is as brittle as cast fron.

14—N. H. savs: I would like to turn some
large wooden bowis from 8 to 16 {nches dlameter, and
some checse molds about € Inches high, and from 6 to 12
foches dfameter. What Is the best wood for that pur
pore? Shall I work It green or dry? If worked green,
bow shall ] treat it to keep it from splitting? What is
thie best way to hold the pleces to the lathe mandrel ?
Is it profifable to turn a number of the cheese molds on
one plece fimst, before bollowing them out? Are there
tools that will cot in this way several Bowls out of one
plece concentrically, or does that not pay? Which are
the best tools for cutting them out ?

15,—A. H. says: At the back of my house
1% & brook, which for mapy rods passes over s gravelly
bod ; and In some seasons of the year It dries up. Dore
tng the pight time and on very cloudy days, there may
be quive astream of wator; but when thoe sun appears,
the water disappesrs; and, sgala when the sun disap-
pears the water comes sgaln, There are several theories
aboutit, but what are the facts or true cause? 2. A
small cast ron common pump was 50 arranged that by
clovatiag the piston to Its highest point it admitted alr
and allowed the water to settle down. The end of the
handle, or lever, rosted on a board of the well curb, Un
& very cold morplng the lever was found broken botween
1ts fulcrum and the piston rod, near the former, loavi g
a plece of abouta foot long and of sowe four or M«
pounds weight attached to the plston rod, but thrown
entirely over it and hoangiog on the opposite side from
that on which It wonld natarally have fallen. It is eany
to anderstand how the pump conld have become frozen
upand how & sound bar of fron, one inch by one and one
balf ipches, could be broken; but how that welght of
fron conld be ralsed and thrown over, I8 a question. The
board of the curb could hbave nothing to do with it, ana
itdoes not seem possible that the fee and frost in the
pumgp barrel conld affect It In that manner, The clastiel.
Ly of the cast lron seems to have caused 1t; but wiil sote
one whio can, kindly furnish & solution ?

THes

R, A, R. ankn us to inform him why the
holding & darultg psedlo fn the mouth while poeling
onfons will prevent the onlons from affecting tho eyes.
Answert It won't do It,

J, B, G, sends two minersl gpocimens and
maka what they are. Answer: The spocimens sre red
Jasper, s stone which takes a fine polish and s used in
mosaie work, but 1s net counted among the “ preclous*
stones.

M. B, sendsa specimen, which meolts readily
with Nithe lows, sud It 1 suggested that 1t may be tin.
Answer: It (s s ehloride of lead with & small perecntage
of copper, s miaeral of rare ocourrence {n the United
Htates.

T. 01, C asks: What are the ingredients
and progortions of Babbitsmoetal? Anawer: To make
Babbite s metal, melt 4 1ba. copper, add by degrees 12 1bs,
best tin, 8 1bs, regulus of antimony and then 12 1bs, more
n, After the last four or five pounds of tin haye

I'n the improssion, which Is to be presorved o book form
for fatare mference. Answer: Impressions can be very
neatly taken, In many cases, by moans of the (mpression
paper which Is sold by the stationers, Insomeinstances,
we have sects photography used to obtain permanent
representations of leaves. Weo know nomeans by which
00lom ean be ofther transferred or automstieally repro-
duced.

15 N.says: I have heard it stated that one
square foot of heating surface In & fire box of & boller
was oqual to five square feot of fine or tube surface for
steam purposes. What difference fsgonerally allowed in
practice ; and what difference, If any, (s there between
vertieal and horizontal tubes for steam purposes? An-
swer: The estimates of the power of a ateam boller are
naually based upon the total area of heating surface.
A% & rale, the best fire-tubular bollers have about 50
square feet of heatlng surface to the sqoare foot of
grate, and water tube bollers are given nearly a propor-
tonofsdto L.

D. M. A. asks: What causes foaming in an
engine boflor? Is It dangerous or apt to eause an ex-
plosion of bofler? Dses stoam ever descend under the
water (o a boller and foree the water up and then take
fte place? Answer: Foaming {s eaused by the genera-
ton of steam more rapldly than 1t can disengage Itself
from the mass of water within which It (s fonz=d. It
may give rise to Inconvenlence, and even danger, efther
by carrylng water out of the boller more rapldly than the
teed pump can replace It, or by entering the steam cylk
Inder of the engine and ereating a Hability to accident,
when the platon strikea upon (8, at the end of 1ts stroke, by
breaking crank plo, connecting rod or cylinder head.
Steam does not get under the water but Is sometimes so
mapldly disengaged, at poluts on the Leatiog surface
under water, as to almost or quite displace the water,

J, H. L. asks: Will you please inform me (1)

———————————————

Anewor: Thestatement of oureorrespondent s interest-
tng and will probably afford & valuable plece of hotse.
keoping information to onr readers. We prosume that
Professor Tyndall will bo able to glve s ths Information
asked, when he reads the request In our eolumne. Wo
shonld prefer Lo make an oxperfmental Investigation of
the subject before presenting our own opinton.

A. 8. anks: How doos a railway train torn

A sharp eurve, where the outer rafl s condlderably longer
than the tnner, all the wheels belng of the same dixmeter
sndkeyed toaxle? And LI aske : How the ontal de whes!
of alocomotive or CAT (0N 8 curve) keops pace with the fn-
slde whee), on aceonnt of the distance to travel being
greater, both wheols belog fast on the axie? Answers:
With whoels of equal slee and haviog eylindrical bearing
surfaces, one orboth must slip on therall. The wheols of
the cars on rallroads are *“ coned” toavold this difleulty,
thelr diameter on the outer edge of thelr bearing or
“tread” balng leas than that of the portion of the tread
next the flange, In tursing a curve, the wheels ride to.
ward the onter rall, and thus, to some extent, If not
wholly, this tendency to siip 1s prevented.

R. D. and others who ask for information
on the sotting of alide valves and position of eccentrios
are referred to pages 123, 284, 290 of volume XXVII.

C. J. McC. asks for directions for dissolving
horn, which he will ind on page 91 of our current volume.

J. J. O'F. asks: What would be the cost per
spindle (say for 10 spindles) forall the machinery (power
excepted) neeessary to manufacture cotton yarn out of
Mnt cotton? Answer: From $2 to §10.50 per spindle
according to quality and number of splodies, power and
bulldings not included.

W.F.C. 8. asks: 1, Suppose a builder of
engines has a contract to bulld an engine for a certain
slzed shop or factory; how doea he ascer-
tain the size of the engine that will do the work ? Sup-
pose there were 20 lathes, 3 planers, 2 drills, & line of
shafting, counter shafts, ete.: how {8 the number of
horse power required to do the work found? What rule
applics to all sfzed shops? 2, How s the device con-
structed that produces the fast and slow motion on a

N

how much coal a large ocean steamship fn 24
hours when ander fall steam; and (2) how much is usually
consumed (o a trip from Liverpool to New York and
pice rersa? 8. Also state the total tunnage of an ocean
stonmerineluding fuel, 4. Also glve me the tunnage of the
Great Eastern, and what conl she consumoes In 24 hours
ander foll steam, 8. Lo stesm usedall the timo In moaking
the trip, or {s sall usod part of the time alone, or are
both steam and sall are used together? Answers: An
ocoan stenmer frequontly burns irom 75 to 100 tuns of
coalin 24 hours, Thore are vessels in the British Nayy
which, under full power, will burn about 800 tuns in 24
hours. 2. Probably an average of 1000 tuns for the whole
run, 3. From 2,500 to 8,500 tuns reglstered and up to 4,550
tunsdisplacemert. 4. The Great Eastorn hasa regiatered
tunnage of 18 2y and an actual displacement when down
to her maximum draft, of 2607 tuns, We are not cer-
tain what amount of conl shenow uses. It was formerly
oot far from 15 tuns an hour, 6. We do not think that
she 15 ever under safl alone,

R. 1. asks: 1. Can you supply me with any
information respecting the application of compressed
alr, a8 s motor for manufucturing purposes® In cther
words : Suppose 1have a wator power withiu hait or
quarter of & mile of anavigablo stream whore I have saw
logs that I desire to cut up, and that {t s costly and in-
convenfent to take the logs from (his stream to the
waterfal), and the same to conduct the waterto thelogs:
would it be practicable or economical to use the power
of the fall to compress alr, and convey It by pipe to the
river where my logs are? What {& the best sort of pump
or cylinder for compressing alr, and what diameter of
tube would e required, taking the relation of distance
and horse power Into account? What kind of engine
would be needed? What amount of power would be lost
by friction, in uring the compressed air In Meu of the
water? 2. Suppose my waterfall admits an overshot
wheel of 24 feet dlameter, will I gain power by putting
up twoe wheels of 12 feet dlameter each, one above the
other, «ud using the water twice,than If I ase the water
only once on my 24 feet wheel? Oragaln, will two horses
of equal strength draw a greater welght, by attaching
sach oDt to a2 wagon with wheels of only three feet In
diameter, than one of these horses will if attached to &
wagon that hins wheels six feot In diameter? Answers:
1. Wo should anticipate greater expense both fn first
cost and In malntenance by the plan proposed than by
the adoption of the ** telo-dynamic™ method of transmis.
slon which our readers have seen described In the back
aumbers of the SOIENTIFIO AMERICAN. A light line of
wire rope, travelling at high apeed over pulleys of large
dinmoeter, will give abotter effect, in such cases, than will
any other means of transmisslon of power to great dis.
tances. Find a well informed mechanical engineer and
abtaln plans of detalls from him. 2. We should use the
larger wheel under such o fall, if we were compelled to
use an overshot rather than a good turbine wheel. 8,
The experiments of Mr, Joseph Coe, at Seaconnet, R. 1.,
have shown o large gafu by the use of wheels six feet
diameter, sporoximating that indicated by the laws of
triction, but not, we think, to the degree Indicated by
the question, to which we reply : The larger wheels are,
necessarlly, of themselves, so heavy as to make an m-
portant addition to the reslstance. Under theoretical
conditions of merely rolling friction, we should reply to
this question In the negative. Wheels should always be
as large as practicable,

G. 8. N. asks: In using a light lubricating
511, made from petroleum, to remove the scale fn steam
bollers, would there be any danger of the gas, that
wouldarise from the heated ofl, exploding? Wehave two
tupular boflers lu ourmill, and they are badly Incrusted
with Hme, Wo saw recommended o your paper the use
of erude potrolenm for removing scale In bollers, We
put in onr bollors two gallons of lubricating ofl made
from petrolouwm, and there was such a gas and amoko
made from the burpt ofl that we were afrald the gas
wonld ignite and explode the bollers. If thore {s no dan.
gor, we wounld ke 1o continue the use of the ofl, for we
think ¢ Is dofng more good than all the ant-lncrustants
wae have used before, Answor: No explosion ean ocour
where the vapor Is unmixed with the proper proportion
of alr or oxygen. ‘There is no danger except from yapor
escaping Into the boller or ¢ngine room, and we should
presume that such escape would not be lkely to occur
10 & hazardous extent, The bollers themselves are not
in the slightest dangor.

J. L. B, asks: Why will not a glass fruit jar
break If allowed to rest 1is bottom on & wet cloth when
hot llquideare pouredinto the Jar? The wet cloth should
be A fuw tmea folded, and the cloth may be wet with
eold water. The frult or llqulds may be bollinghot ; not
oue Jarin Afty will break,and the operation does not seem
to require care, This plan of putting up frult fn Jars (s
now altogether praotiood by those who know the fact,
and 1L saves the trouble of hoating the Jars; and with

even this precaution a lnrger poroontsge will be broken
than by the other unoxplained or phenomennl process,

comp d planer, slow while the tool s eutting and fast
while it {s returning? 8. I bave sven In books oo philos-
ophy that a bar, balanced at the middie point, wonld
balance In any direction. Ihave not been able to do go
on a palr of druggist’s scales. Why ‘ssuch a thingstated
when it cannot be practically demonstrated? Answers:
1. There can be no genersl rule for determining power
required to drive machine shops. The Kinds of machin.
ery sud character of the work are so variable that it re.
quires the exercise of experienced judgment in each
case. An experienced engine buflder should be able to
tell at once, upon inspection, what power he must cal
culate for. 2, The simplest device for the fast and slow
motion of reciprocating tools I this, where A fs the tool,

carried by the plece B which is driven Uy the wheel C by

means of the link D E. The center, C, Is below the level
of D. Asthe driving wheel turns, (t throwsthe tool for
ward at the proper cutting speed and drawsitback more
rapialy In proportion as the wheet C 12 Jarger and D E
snorter .Another Is that of elliptical gearing, but itis ex-
pensive. 8. The propoait on that abar balanced in the hor-
izontal position will balance in apy other is not true ex

cept when It is supported exactly at its centerof gravity

Bodles of any shape, supported at thelr centers of gravi

ty, will remaln at rest o any position. Take a perfectly
straight bar and draw a line through the middie of the
two sides and either cut a notch up to the line or drive a
pin through, so that the bar may be supported at the
middie of the line, exactly; the bar w11l then be In egail-
{brium in any position. Scales are purposely made with
the centers of gravity bdelote the points of suspension, so
that they may return to the horizontal when unlonded.

W. A, G, says: In the packing room of a
dry goods store, the goods coming from the salesroom
are lowered by means of a B n rotary engine (390
revolutions per mixute) which Is supplicd with steam
from a boller distant 100 feet dingonally across the pack:
{ng room ; the steam pipe running immediately under
the colling. This pipe secms to conduct the sound of the
cogine fn such Ao manner that the entry clerks cannot
hear the ealler off, on account of the noise. What conts
{ng or covering will prevent the conducting and radia:
tion of this sound In the packing room? Answer: The
steam pipe should be covered to prevent loss of heat
and consequent waste In using wet steam, as well os to
proevent the aunoyance referred to. Try making two or
three joints In the Jength of the pipe, or at bofler and
engine, with flanges and thick gum packing. For small
pipes, covering with felting and canvas is usual.

E. 8. B. asks: 1. What are the relative
merits of the locomotive and the horizontal statiopary
bollers? 2, What s the best plan for taking the sap
from green wood $o that [t may be worked immediately *
s 1t to be bolled or steamed, and how long would It take
for ablock fourinchessquare andtwelve (o length? An
swors: 1. The locomotive form of boller Is compact,
powerful, and, when properly proportioned to it work,
very economical. It ts more costly than stmpler forms
of boller and, in consequence of the difionlty of remoy-
Tog sealo from Its tubes, cannot be used when the feed
wator (s llable to produce Incrustation. The plaln oyl
tnder boller tn of least Airst cost snd caslest to froo from
scalo, but Is the least cconomical In the use of fucl
Other forms of buller, intermediato botwoen these, usu-
ally share their advantages and defects as thoy more or
1eas respinble the ono or the other. Some of the * eos
tional" bollurs have speclal advantages ovor elthor of
the above named, In addition to thelr greater safoly, 2.
Boll four hours, then dry slowly at a tomporature not
exceeding ¥00* Fahr,

E. J. L. asks: Will yon give me a rulo for
calculating the pressure on steam bollers, by the lever
and welght? Ihave searched several works 6n the steau
engine, buthave not found two rules alike for calonlating
the pressure on bollers. Answer: E.J. L. will find bis
question aiready answered In our reply to an earlior and
stmilar request.

A. 8, nsks: 1. Where is the point of suspen-
Alon In the arms of a regutator? In i€ the center of pin
where the arms are suspended or where the 1ine of the-
Arms wonld cross In the conter? 2, How can 1 fnd ont
the hormo power of a boller of & glven slzo, say 14 foot
long and 5 foet diamoter ? Answor: 1, The hight of rog
ulator for use In estimating the tme of revolution s
meusured from the planein which the balls are to revoly
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up (o the point where the arms, if mn‘d would
crom the conter lime of the standsnl. 1 Measare tho
Neating surface and divide by 35, and the resnlt will give
e nember of cable feet of water whieh any falrly de
algned snd well set botler should evaporate por hour. A
004 englue uses about half a cuble foot per horwe power
por

hour.
P.D B. 'y'n t P L who ssked for a

Mortimer’s work on
M-Muuy.

W. D. O. says: Sa aman to be sus
pended fram m’-:- 10w R?.“ tog distance of (he
earth. The attraction of gravitation dra
stanily toward the earth's ceater; he remalns stationary
and the earth rovolyes bonesth him ouce o (wenty-four
hours. This noon when | come under hlm ho saks e
he time of day, snd [say * twelveo'clock, noon, Friday,
January 30;" 1 past along and he saks olhery the time of
day, and they, being under the sun, of course sy just the
sato, Where Is the man to tell him It is twelve o'clock
on Saturday? Even suppose 1 was the first wha told him
11 was poon Friday, ought I not to be the first to tell him
1t s noon Satanday? Pt five minutes before 1 come
along, & man will Lell him 1t 1s twelve, noon, Friday, and

our stories will not agree, yet both tell the truth. An.
swer: Possidly the suspended tndividaal might bave an
opinion of his own, and belleve It to be Sunday all ihe
time. We should advise our pondent to walt uut(l
the case actually occurs defore giving valuable time to

#0 profitiess a discusslon, which, however, may be

closed by reminding those who take part in {t
1%t our Meas of time are relative, having no sbeclate
satoral standand by which to fx the lmits,

F. E. D.asks: How can I find the different
dlameters of two cones In order to get the required
spoeds andan equal tenslon ofbelt? For lustance, Ihave
& counter shaft making 10 revolutions per minute, and
1 want my machine 1o run 67, 300, and 18, The largest
size of the driving cone s to be 12 tnches, and the dis-
tance between centers of cones to be 7 feet. What will
ummmu-nm oup of the two
cones to have the sp and
mummwxqunyunuummnmum
Answer: For crossed belts, vary the sizes untfcrmly so
that the sum of the dlameters of the several palrs on
‘which the belt st any time runs shall be the same for
each step. For open belts, the cones must be cularged
at the middle by an amount which can be ‘ﬂanhd
thus: Draw the loe A B equal to the ¢

Q. P.says: | have a house which has heen
struck with Ughtnlog once before | had rods put up, and
taking the Bonse A% & center, (t hasstruck wilthin e radlns
of twenty rods, nine Umes or more within the last
twunty yoars, The position does not seein to be pecn
Harly exposed. I have siated o fact, aud belleve sclence
should find & satisfuctory explaastion, Answer: Light
slog slways takes & path, when pasing between the
clond and the sarth, which offers Jeast resistance. Inthe
oaee mentioned, the polnt struck may be somewhal
Mgher than the surroonding locallties, or
more maolst, or the prescnce of sabterranean spriangs or
mineral velos may offer unusually good routes of travel
12 the eleotricity,

F. D R says that G, 8., who asked for a ¢«
ment for lamp chimneys, can prepare It by heatlng com
mon piaster of Parts 1o 30 Fahr.

| LN L0 0 X raya that W. & Co., who asked
Mow 1o wake s paste that will adhere to bright tin, should
spply common Bour paste In which about one table
spoonful of brown sugar (o a quart of paste Is mixed,

J. 8. savs In answer to Gy W, D, who asked
o 1t would fake lews power to draw & welght by & loug
rope than a short ose: | hmagine that 0. W. D. has not
pat the question properly to ellelt the destred lnforma
tlon. If & horse s hitched close to the load and his
traces are Jow down, he will draw & larger load than If
he were farther off. 1t gives him mare traction and les
sena the friotion, as ho partly Nftathe load, TERs traces
wore hitehied digh up on tho load ho wounld lose his trac
ton and cronte more friction by pulling down, snd would
puud mare if he wore farther off. Your anawer s, | he
Hove, correct In regand 1o the use of mechanioal power
in the mazner described.

J. G. D, says that H. L. B, who asks how
1o remove palat, ete,, should take caustie soda or con.
centrated lye dampen or dissolve, and apply.

A reader says: In answer to the article * A
Novel Problem,” {n your issue of February &, 1873, 1
would Bay that the creeplag of the mlls was cassed a
follows: The centrifugal force of the end of the traln
nearer the scath belug greater than that of the porthery
end (caused by the revolation of the earth), the northern
end of the traln would act most on the traek, which tn a
traln moving socth would tend to draw the track after
it, and in moving north to pall the track towards it ; and
the revoluticn of the carth belag from west to eant the

It soll may be

-mmmummuu«-m«:-
ters 0f the two lnes of sbattinz. Then draw allne BC,

PUTPOUCusL W A Dy Bl BISU LHE Lue A L. siot B
draw It D, perpendicalarto A C; and the distance D C
wea ures the amount by which the middle palr must be
enlarged in thelr radil. Those on either atde the middle
palr must de of proportiopally increased radivs.
T. J. asks: Is there more than one Kind of
eheck valve tnuse 7 If 20, bow many? Answer: The
M“mbu—a-ummm-m
Walor to pass tarough it In one direction, but closes at
ai100 When the eurrent sots backward, preventing Its re-
turn, The screw chuek valve has & stem fitted with a
scrow and & handle, which, when lifted to the proper
Bight, allows ths valve to nct 2s acheck valve, but which
may bescrewed down, holding the valve In Its seat. It
then acis as & stop valve. Differvnt makers have dif.
ferent atyles of these two classes of valves.

1. 8. L. says: Last winter I dug a well and
put i an fron ‘submorged pump, leaving, In the stono
that covers | the well, a hele only large enough for the
pipe to work In, say a 155 lnch hole for & X plpe. From
#lx Inchies below the rock, 1 began laylog the wall In
water ime and continued 1t to the top; this [ did to keep
out the worms, Last fall the water from this well got
to muelling badly. Iremoved the coveringatone. After
pumpiag 1t dry, L mado It as clean an [ could, Anding but
one fish worm. 1 had frequently pumped them up
before. Within o fow days past it has got to smelling
worse than before. What T want to ask 1s, whether the
covering the well as tight as it is would make the water
tmpnre? Stnce [ eleaned It ont anitl] o few days past, It
has been very pure, with no smell whatever. About three
rods from the well 14 a privy with a sink, but the stream
_hat supplics the well comes from the opposite direction,
that s, the opposite alde of the well from tho privy.
Please tell me of something that will purify it. Anawer:
Free access of alr may Keep the wator aweet, by causing
the oxidation of impurities and thus proventing thelr
decay from surcharging the water with unwholesome
matter. 1f entirely closed at the top, the well would
‘woon become unwholesome, If any organic watter ware
to find Its way {nto 1t, by the putrefaction of such mat-
ter, whether antma) or vegotable. Thorough cleansing
‘and a free use of its water, (o order thatnone beallowed
10 rematn long enough to become fou), are the best pre-
vettives of trouble. We should feel very appreheusive
.hmnd-mm & well situated as {5 the

described. Typhold fever and discases of that na-
turo are generally ascribed to the use of water or (o the

 breathing of alr contaminsted with matter arisiog from

. G. C. has two similar tanks, A and B,

£ equal capaoity and conneoted

mmncoelu shown. InB e fitteds tube
[ column of water which exerts
at

belng
alr must be forced In "
. pcthucm‘tuum. R.C
prescal,at a pressure of one

of & traln would be the greatest oo the western
nll. theredy exerting the greatest lafluence, a4 above,
oo that rall.

A. H. says, in answer to C, H. B,, who usked
for & mothod of tinalng cast fron: [ uked to 1ln boxes by
heating them, then uslng a flux of alcohol or salt of am-.
monls, and tinning with 2 common soldering tool or a
copper wire swab, with melted solder. They were cast
fron boxes for steam engines and other purposes.

A. F. O, says, in repl{h to H. W,, who asked
what caused the heating of Journals: "Examine your
Journal, and you will find an uveven place which cots
tho boxing and gives too much play. Try with a pair of
calipers or s hole bored In a plauk.

W. H. T.says: Theanswerto E.E'squery,
how to form a perfect cube In persp I8 Dot correct.
It would be an excellent isometrical cube, but a very
poor perspective cube, the hori ! purallel sides of
which must tend to a polnt on the borizontal line, at »
distance from the center of view proportioned to the
situation from which the cube ls viewed ; while the par.
allel sldes of an Isometrical cabe, extended, would be

parallel ad infinifum,

F. D. R. says, in reply to G. W, H. who
aaked how to make " Alsaka secnery:" Dissolve 434
grains of nitrate of load In six fold onnces of water; if
the solution Is turbid, Alter (L, Plage the solution where
4 s Intended that it shall remaln, saud drop Inte It X0
gralus of sal ammonliac, in long Abrous crystals. The re-
ault e * Alaska scenery.”

J.G. D. replies 1o 8. J. I, who asked why
uopﬁouno. Il when splontug, that the centrifugsl
foroe overcomes the attraction of gravitation.

E, D. says in mplI to C, I B, who askel
bow to tin oast lron: process for tinning common
cant Lron 1a one of the things that Ik yet to be found out.
Any person having & process to tin gray (ron and to give
1t & Anish equal to what lsknown 10 the trade asCplate
or even to give It A sniooth coat of tin, would have too
good & thing to let e round loose,

H. M, W, replies to J, B, B, who asks what
componition will inake cloth witerproof, without alter.
fng it nppearance s Into s half bucket of soft water put
balf & pound of sugar of load, Inauother half bucket of
water, put half & pound alam. Stir (il dissolved and
then mix the two solutions togethor, Stir well, let stand
il elear and pour of. Patthe garments in the quid for
24 hours, take out and hang up to dry without wringing.
Acotate of alumius s here the water-ropelling salt.

W. A. C. says, In reply to €, who asked
how to cane on part of an object: Labor expended
fu case hardening the face of & hstumer would bethrown
away, To barden theface of a stecl hammer, I beat the
face oply at & slow rod heat. Thou I place it under a
stream of water a0 that only the face will be wetted,
Whon the faoe (s nool enough, I polish it s Hetle, und the
teat left fo it will draw the lempor to the required
color,

W, H. B, sends n mineral specimen, and
anks what it s, Ansawer: The sample loooks ke decom.
posed mica schilat, It s probably of no value.

J. R, anks for o process of separating load
from tin, Answar: LCthe lead and tn are (o solution
precipitate the former by sulphurio aold and the latier
with sulphuretied bydrogoo gns, In an slloy the lead
wil) dissolve Lo nitrie nold, leaving the tn as s oxide,

oomnmonxon lll)llﬂn.

The Editor of the SOIENTIFIO AMERICAN
ncknowlodges, with much plossure, the re
cuipt of original papers and contributions
upon the following subjoots:

On the Bursting of Cylindrienl Boilers. By

On Perpotunl Motion, By B,

On the Croeping Rail Problem, By J, B,

On the Igunition of Wood by Steam Pipea.
By M. M.

On Fires, thair Provention and Means of
Saving Life. By W.M. B,

On Central Forces. By T, W, B,

On the Ocourrence of Fires from Superheat.
od Steam. By J. A M.
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| Xut locking devien, J. Wetmore.

hmoo rqueeser, A0, A, Nassford.
Lock, sash, MeCregor & YVeoll, (1),
Lowa, L.J. Kaowlen.. ...
IMHII shutthe, ¥ oand AL J, Masdiog
Measrriog wheel, T. 0L Way, ... ...,
Meats, earing and packing, L. Atkinse!
Modleal romponnd, J. A, Carpenter,
Medieal compound, W, Trisder, (9.,
Molding plane, A. 8, Robertson.,
Mustache spoon, E. B. A, ‘ﬂm
Maf, It M, Beldis.
Masle portfolie, J. C. Koch.
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Can, of) drippiag, 1. L. Boyd. ..,
Candy, medicated, 8. I}, Colton.

Car brake, W, H, M, Sanger....

Car brake, rallway, L. Stebbios. ...,
Car starter, J. J. Whoeeler. ........ :
Car window spring, G, Cornwall
Cary, seam coupling for, MeDaSey and Jaques. ..
Carburcter, H. S. Maxim (r)...... . PR
Carburetiog alr, J, 11, Van nonlu .........
Carding machine, tabe for, A. W, Skianer,.....
Carriage axle and axle box, R. A. Berryman. .
Chevron, F.S. JohumMon. . ...c.coveeisins
Clgar pressing machine, ote., W. D, un'rr
Clgars, retaloer for, W, D. Brewer..
Clgarettes, making, H. Gerike..........
Cisterns, ete., valve for, L. Goudrean, .
Clothes dryer, E. 8. French
Coftin, P.E. Ober.........
Coffin plate, G. B, Bamom. ...
Column, wroaght tron, L. llrrman
Cooler, milk, 8. Spencer...........
Cork cutting machine, T. S. Disston,
Comn sheller case, A. Borneman. ...

Corset steel, C. S, Chaffee
Cradle, L. Heywood. .,
Cradle or erib, folding,
Crank movement, H. C. Bradford. ...
Cullnary pot, Kidd and Melville (r).
Caltivator, C. Billops. ..........o.00
Cultivator, J. H. Pattee..
Cultivator. Z. B. Sims. .......
Cultivator, rotary, J. W, Milroy, ...
Cultivator, sugar cane. A. Trouard
Curtaln fixture, G. B.Cowles. .,
Cutlery, table, C. MeDopald...........
Cutlery, metal ceating for, J. Zimmer,
Dam, sclf-acting, H. Wemner.........
Damper regulator, B, Fitts. .
Dental drill, fe, M. 1.
Desk, school, Cox aud Fanning. .
Desk, school, C. I, Prosbrey.......
Diamonds, setting black, T. W, Baxter
Digger, potato, W. H. Wall...........
Ditehing machine, J.W. Humphreys.
Doorcheck, A Hanna, .......oovivin s
Door fastening, barn, Wright nd Roys..
Doors, gates, ete., spring for, K. Espoy, ..

Gugo, rocording stoam, DAP. Davis (v)..,.
Gan, purifylng oarbonlo seld, A. I*, Meylert..
Gasometer or gas holder, J. O, Tiffany..
Generator, steam, J. 8, Baldwin. ...
Graluing or imitatiog wood, J. Johnston.
Harrow, J. N, Wamaloy. .oooooviinin
Harvestor, J. ¥, Selberling. .

. 1.0

. 1m0
- 135110 | Sad and fatiag tron, J. Hewitt
. 1000 | Sall hank, J. G. Young, Jr..
- 185,Uf7 | Sash bolder, J. R. Watsen ...,
. 135008 | Baw, scroll, Doane and Dolson
. 135,15 | Saw gang, band, H. Sillman. ......

o 15169 | Saw mill, circaular, W. A. Campdell.
. 131992 | Sawing machine, F.C. G.Parr....

. 13067 | Screw propeller, N
. 10075 | Sceder, hand, J. E. Garslde. ...
. 13,17 | Sewer Inlets, grating for, H. W, Clapp.
. imies | Sewing machine, McLean and Dennor. .,
. 1503 | Sewingmachine, boot, W, Dachemin.....

. 180 i Sewing uachine enver hook, J. C, Egly...
« 1B | Sewing mackine table cover, E. A Jefliry.

FRE Y 1 fewingmachine, bobdln for, G. Jusagst. .,
LB
- 134,590 | Sheep holder, 8. Tacker.....

- 1M | sifter, Sour, L. S. Noarse (1)
- 15023 | Slate, E.W. Roberts
. I35,W6 | Sleigh runner. C. Chenette..

- 435,115 | Starching machine, L. Stemberger
. 155007 | Stoner, cherry, D, E. Warner.,

o 101
o Iman
o 1062
« 100

AR UL

Nending sheet motal, J. Pearce 195,19 | 7

Milare cushilon, I, W, Collendar (r) dosons s Nate snd bolte, draming, J. Kekler.

Maekboard, T, J, Thorp sy | O7ster tongs. 1. ’"'":‘ 8 Comstedic.::

Nind slat adfoster, W, 1. Sloan 135, 3¢g | J7ster packiag eam, S o v 2

Mind opeaer and reguiator, A, Ball 154 ':.' S A0, DR ’l-\" . ll’l"“”mm

Doller, farmes's, A, B, Nott mnn‘:,'"" ey stecve - orrsen il s

Boller feeder, sieam, J. IL. Blesing.. Mo | Fet e TS d e i

Doller attachment, wash, H, Bickel, . 125 00 ln.:""en: w M“;.Q" ‘;lp G 3

Bofler attachment, wash, B. A, MeCauley....... B oty b vy ;

Boller apparatus, steam, E. Moneuse BT XT3} e > TR $

Noat snd shoe, lasting, 1. C. Lambart. . .ees 1A | :.;.",;,,'::::_{n'" ':m:,“‘fl'. Eater. ::3:

Boot and shoe rivet, I'. West venennes SE008E | py vdaggpl- e 5

yeaderiapia s o pens pe, steam blow, J, 8. Anderson. . haios

v x-nr'nln't oa-sani A Fltehlog barrels, ete., G. Meger............ .. KA1

-~ % s J.(.'.‘ hd & lT"’;l Planing miachine cutter holder, W. W-uluto- . g

ox, spool, J.C, Bok -« DAL | prant protect R

Drick, reversible curh, E, Linson LT |-|.ru—‘r ';‘::u“: l‘nl:u..:,mw | l‘:ﬁ

:::nl'llu.J“;. T“'."""‘f""' (F)svsesssebetaniovonsasvraoes 8300 | planter, corn, W, A. Esstin. o . 1

"’n.’:.m.n»‘h Ith-o . : :;j:" Plaster, corn, 5. and 1. Vanauys.. NG
c, B M, . : Poke,animal, C, HIaman. ..o o SR

Nuckle trace, D, Bilva and Benjamin., - ¥ | Postage stamp atflixer, E. B, )lonu - 1WA

Nalldinge, cotstroction of, W. J, Morden - IO | Palley, hand, C. 1, Perkios »

T2 | Pulley block, E. A, Barrett. . ..o
13459 | Pump, steam, W, Arthur,,
V0,161 | pump, doudle sctiog, K. XM, 0r00eres
IS0 | painpe, operatingsbip's, 5. B. Deverell..
- 18N | Famp rivet pocket, W. H. Blrge
Raflway rall jolnt, J. M. Clems..
1815 | jiake, horse hay, H. W. Salda (r)..
5207 | Rake, horse hay, H. W. Sabls (n)
0 | Rake, horse hay, B, W, Sabls (r)..coovneeas
. DM i Rake, horse hay, l. W. Sabla (¢!,
, 10068 | Raker, ete,, hay, F. Marton snd N, E. Wll-m..
. 10,13 | Refrigerator, G, I, Rohrer.. .
155000 | Roller,land, J, ‘oolﬂltv.u.
Roilliag sheet metal, J. Evans

130,997 | Saw straightener, J. S. Anderson

1509 | Scraplag and loadisg mackine, D. )urn
«A. Patterson...

5,236 | Sewing machine, boot, G. V. Sheflield

. 185,18 | Sewingmachine tackcreaser, L S, Barnum. .
Sewing machiae gatherer, A. Johnston.. m u 1masn

15,13 | Shoes, Anlabing heels for, B2, l!u‘bler

. UG,100 | Soda fountalns, draft tabe (cr. u.n, l.obbuu rase JEMO
« 1308 | foldering tool, W.H. Wight.. . 1B
, 185,184 | Spindle bolster, C. F. Wilson. (SR
. 18,908 | 8pindle stop, C. F. Wlison...... aa 135,19
- ABV1K0 | Spinning mule, self acting, AL l‘uul ....... 15,008
< 134,50 | Spirits, ete., reotifying, C. W. Ackermsan. 13,067

185,192 | Stove grate, E, Dewlitt.. ..., 185,003, 15004

Dredge box, T.Smith.......... 1,008 | Stove plpe, W. AL Stephienson, 19,170
Drelll teeth, graln, J. D, Welsl, <« JI5,156 | Stoveleg, J. Q. v\, Searle,...... 135,012
Barth closet, I8, 8, Willlamas, , 155,098 | Stove plpe damper, 1. M. llmkt'nrldc:c 3 %
Eaves trongh hanger, J. P. Abbott . 135,006 | Strap, tug, M. Cadwell....... d e 121D
Elevator, water, T. Fowlds, Jr, ..., - IS ! Sugar, treating, A H. ‘eykllh Seevedl oo SR04
Elevator, ete., water, A. W. Cram. . 15001 | Swing, parior, B, Strassle......... < s JEIN
Eogine, hydro-steam, J. Widmer, .+ 155 04 | Tadle and bed, aflice, D. Walker. . s
Engine condenser, steam, G. Wales . 18,180 | Thill conpling, 8. J. DIbble......... s 120 08Y
Englne, traction, D. W. Kellogg....... 0 135,19 | Threshold, weaitier, J. W, Kramer BTN L
Engine valve gear, J. W. Huckworth,, o 180,000 | Trap, anlmal, W. 8. Lawrence.... R LLATT
Excavator, ¥, W, Schultz......... 15,102 | Truck barrow, J. J. Richardson. .. o 1S5
Feeding screen, G. 5. Cooper.. + 1508 | Tabe welding machine, J. Sadler. ... s PRI
Fence, iron, J, B, Wickersham, ... « 1% | Tuck ercaser, &, I*, Babeock . 158508
Fence, self locking rall, A. Bagley. o IMNT | Tuck oreaser, W. Carpenter......, s A0
Flle, paper, E. Mota. ..... o 30,00 | Turn table, J, Farlght. o ooiiiieceisniarnis R L6 8T
File holder, newspaper, W. Bright. . o BT | Valve, chook, 1, W, Burress, e 10D
Files, machine for cutting, €. Vogol. oo AT | Vaule light, T, Mystt oo LR B
Flreproof paper, B, U. Plper...... o 103,18 | venlele wheol, D, Argenbright BT
Fireproof compound, It U, Piper..... Ao LA | Vehicle wheel, J. O. Xurley. . R W 1T )
Flab balt compound, 8, A, Good - IS | Veloelpede, J. Eofmire. v aaaadarasnayazne SR
Forgiog frows, die for, 0. Konold.. .. « 198 | wagon body, H.A. Luttgeas. .. ...ocouene . 151,00
Frult box, E. P. Bothwell........ « WL | waskor for put tastentngs H. P, Hood.. ooe 104,90
Furnace, hot alr, . D, Mootagy <oee 190,000 | wWyshing machino, dish, J. Usher,............. . 13817

Furnace, steam boller, O, 11, Fox,. 135,109, 189,108 | \wuxed ends, preparing, W. May T ]

LI
« NSO
e
ARt
[0 1
19,0

5393 | Wall packing, J, M. Luter........ .
Well boring machine, J. A Ktag. . ...
Well tube, polnt foy driven, W, l' Smith..
Windlass, O, Reador, . oo
Wrench, B AL Cooper.. .0 1800 ea0hes

A ADDORE. v e vdnsiies

V022 | yarn, machine for slalog,

Harventhr, J. 1% Maany. ..
Mirvesters, bindor's table for, J. 01 lelll
1t strotebing machine, 8, Goodman.,

Hat bodies, strotehilng, 1. Rlckmu-)ur..
Meater, foed water, G, Walea. 0000
Heatar, water, A, Mardlott, ...
Heols, turning wooden, it Hubler.
Hinge, 8. Mugham, .

oo, 1L Camp, o

Tdtog oty 1o A MATBSL . onsvriarananes SRALeNsIRYS 10,048
Jowelry bases, manufacture of, a.cnltIo. 06T, 180,068

Jolut coupling, enlversal, H. B, wulmud. e MO0
Koy choek, J, J. DeBarry, Lo VD00
Kiln, e, F. W. lacder.. R LN
Kulfe rest, butter, B. D, M 100
Lamips, safoty spparatos for, C, J llmu At Y

Lap board, 8. Maban............ .. lluuo
Lasting machlae, C. W, uumu 1%,

Latch, kuob, E, Parker.. 1, u.

Latho, motal (6raiog, E. F. 4ad O. A DAFes. ... 140,00

APPLICATIONS FOR EXTENSIONS

Applications have boen duly fled, and arenow ponding
for the extonston of the following Letters Patunt, Hear
lugs upon the respeciive applications arv appoiutud for
the days herelnafter mentionod:
2288 - WEnm N O~ J.C.Cooke, April &
WA ~Corrans AxD Corrs —~ W, E, Lockwood. April &
2.0 ~Pore Box.-F. and J, Stook. Aprils

llnunoulluu.uu-.lluln. lor. l) ('urun, (r). p081 | SOMO~TIMR Itlﬂt‘umn.-l{.&. Morshon, April 9,
Horse collars, oto,, Hntng for, D, Curtis, (r). L 080 | BARL-T00PING URMENT.~N, A\ Dyar. April %,
Horses, dotachl T.Y.V . man BIO=STOVE. =, G, Widimann, April 22,
Horseshoo caly, T, M. Clarke,.. ... 1 (w26 = ROLLING Macsuye 0. M. Murphy. Aprll 0
Horseatioe nall machine, J. Milla. ... ST LIRS e vrv
Horseahoo wails, Aoishing, . A, Wills, (l') ™ EXTENSIONS GRANTED.
Hydeocarbons, burning, E, ¥, Bogers, . L AR01 | B ~DED Bovror. B F. 8. Mosros

Hygtonte bualn and bath, E, O, Mnnlnn. 100,004 | 40 = MANY Dannutnn Fink Auw. ~C, sharps

BT ~STOVR. =1". DOilge,

TR ~MANvrAnTERING WoobEs Taovaus, —8. T . Flold
25 ~SaooLe Tuse. —8. K. Towmpkios « ol

22,000, —MILL POB GRINDING CANK, ¥T0.~L A, Hedges.

DESIGNS PATENTED,
2. —-Woon Tyre 1. F. Blagkman, Brookiyn, ¥
6,548 to AT~ 01 Crorus. =1, Hulohlson, N awuh.& J
G0 =Lanr Vosr, 1. 1L Jackson, New York elly
SO0 & 00 -« O Croti=I. Kagy, Milladelphils, Vs,
SOl =PRI Te Toes =0, Swith, Fulladelphis, Ps.




Tary & Co., New York ety
Tripp, Falrhaven, Maes.

‘u’:m.nlu’pmuon fora Patent (17 years
On Ialngeach original Patent, oo o
On appeal 1o Examinersin-Chlef ... 2
On appea) to Commissioner of Patents.
On for Relsste, ..o
m:”hmpﬂluuu for Extenston of Patent.
On grasting the Extenslon
On Qllag & Disclatimer........
On an application for Deslgn
On sa application for Deslgn (3 years) ...
O st application for Dosign (11 yeam)

ALLE OF PATENTS

And How to Obtain Them.

\mn)

Lo "Rt others from Mbriesting or
A patent for s dealgn may bo granted to any pervon,
oltaen or Alten, for suy now and origlasl doslen
for & mAnTfactare, HUNERURLIG, A1t relfavo, ox ban reliol
wny newand ortginal desln for the printing or woolen,
Gotton, or olber Murles, any naw and original fm.
\on, OtIAMENL. pattem, Priut, or pleturs, (o be
printed, painted, cast, or otherwliso placed on or worked
fnto any artiole of manufacture,
Dexlgn palonia are equally as mportant to oltizens ax
10 forelgners.  Por full partioalars send for pamphlat to
Muxx & Co, 57 Park How, Now Yoerk.

Rejected Cnses,
Nejected oasen, or dufective papess, remodeled for
) {] for th Ives, or
partics who Bave made spp s 1 e
& Co., stating partionlans,
Canndinn Patonts.

Ou the first of Soptoaber, 1973, the now patent law of
Canada went tito foree, and patents are now granted o
eltizens of the United Statox on the same fayorable tenms
as 1o citlzens of the Dominlon,

o order 1o wpply (or & patent In Cunada, the appllonnt
mnst farnish & model, speeifeation and duplicate draw:
s, substantinlly the same as n applying for an Awerd
oan patent,

The patent may bo taken ont elther for five yearn (kov
ernment feo §30), or for ten yoars (government foe o)
or for Afteen yeam (government fee $). The five and
ten year patents may be extonded to the torm of Afteen
years. The formalities for extenston are simple and not
cxpensive,

Amorfoan fnventions, evon if already patentedin thils

country, can be patented In Canada provided the Amerl
onn patent Iy not more than one year old.
All porsons who deslre Lo take oul patents in Canads
are reqaested to communloate with MUxx & Co., ¥ Park
Row, New York, who will give prompt attention ta the
business and Muraish full Instroction.

Forelgn Patents,
The population of Great Britaln ts 310000 of France,

Prastical Hints to Taventors,

ROBABLY oo luvestment of & small sum

. of momey driugs & greater return (han the

expense focurred In obisining & patent even
whea the mvention is but asmall one. Large
{nventions are found 1o pay correspondingly
well. The sames of anchard, Morse, Hige-
low, Colt, Ericason, Howe, MeCorlek, Hoe
and others, who have amassed lmmense for-
tunes from thelr inventions, are well kKnown.
And there are thousands of others who bhave
"' reallzed large sums from thelr patents.

More than Frrry THOUsaxD lavestors have avalled
Wemselves of the services of Muxs & Co. durlng the
TWEXNTY-SIX years they have scted as solicitors and
Publishers of the SCIENTIFIC AXERICAN. They stand at
the hoad 15 this class of business ; and thelr large corps
of ssslstants, mostly selected from the ranks of the
Patent Ofice : mon capable of rendeoriug the best service
to the Inventor, from the experience practically obtalued
while examiners in the Patent Offico : enables MUsy &
©o. 1o do everything appertalning to patents RETTER
and omeares thin auy other reliable agency.

’, This Is the
HOW T0 Bt
OBTAIN asiry in
nearly eve-
Ty letter, descriing some invention which comes to this
office. A positive answer can only be had by presenting
& complete applicstion for a patent to the Commisaioner
of Patents. Anspplication consists of & Model, Draw-
fngs, Petition, Oath, and full Specification. Various
oficial rules and formalities must also be observed. The
efforts of the Inventor to do all this business himsel! are
geverally withoot success. After great perplexity sod
delay, he bs uemally glsd 10 seck the ald of persons expe-
b 15 patent business, and have all the work done
overagain. The best plan Is to sollcit proper advice at
the beginning. If the partios consulted are honorable
mien, the laveator msy safely confide his I1deas to them
they will advise whether the tmprovement is prohably
patentable, and will give him all the directions neodful
10 protect kis rights.

How Can I Best Secure My Invention?

This bs sn tnquiry which one iaventor naturally asks
azother, who kas bad some experience ln oblalalng pat-
este. His abswer generally & as follows, and correct -

Construct 2 neat model, not over a foot 1a any dimen-
wlon ller if poesid) d send by express, prepald,
addromed to MUXx & Co., 57 Park Row, togrther with a
description of its operation and merits. On rocelpt
thereof, they will examine the faveation carefully, and
Advise ou as 10 1t patentability, free of eharge, Or,1f
JUu bave not thme, or the mweans 8 hand, to construct &
so0del, make ss good & pen and Ik sketeh of the jm-
PTOVEIIESL as posnible and send by mall. An answer ax
10 the prospect of £ patent will be recelved, usually, by
retars of mall, It fs sometimes best 1o have & seareh
Wwade st the Patent Ofice ; auch a meastitn often sayes
the cost of an applieation for a patent,

Relssues,

A refasne Is granted 1o the original patentee, his helrs,
or the smignioes of the cutire interest, whon, by reason
of an {nsusliclent or defective specification, (he origina)
patent b lnvalid, provided the error has arisen from in-
sdvertence, socident, or mistake, without sny fraudu.
Ieat or deceptive intention,

A patentee tosy, at his option, have In Wis ressue s
separate patent for each distinet part of the tnyention

1o his origingl spplication by paying the
Teyuired fee in each ease, and complylng with the other
requirements of the law, s In original applications.
Address Moxs & Co, 37 Park Bow, New York, for full
particulare.

To Make an Application for a Patont.
-.m upu-: for & patent shiould furnish s model of
lavention If susceptibie of one, althe sometimes

It mnay be dbspensod with ; or, If the m...'i?. bea (::m
feal production, be must turnish samples of the Ingred)
cuts of which bis composition consiaty, Thess should
securoly packed, the lnventor's same marked on thew,
and sent by express, propuld. Pmall moduls, from s ais.
a0, can often be sent cheaper by mall, The mront
WAY Lo remit money 18 by & dratt, or postal ordor, on
Kew York, psyablo o the order of Moxx & (o, Perdons
wholive In remotn parts of the country oan usually pur
chase drafia from thelr merchants on (helr New York

correapondants.

Fuinigh destgnen sng who send goods

FTA000; Belgtum, SM000; Anstris, 30000; Prasls,
00000 and Russts, 70000, Patents may be seoured by
American citizens In all of these conntries. Now ls the
time, when busioess Is dull at hosue, (o take advantage of
these Immense forelgn Oeide, Mechanical improvements
of all kinds xre always in demand la Europe. There will
neverbe a better time than the present to take patenta
abroad. We have rellable business connections with the
principal expitals of Europe. A large share of all the
patents secured 1o forelgn countries by Americans are
obtalned through our Agency. Address Muxx & Co., 31
Park Row, New York. Clrculars with fall laformation
on foreign patents, furnished free.

Address

MUNN & €O,
PUBLISHERS SCIENTIFIC AMERICAN,

37 Park Row, New York.
OFFICE 1IN WASHINGTON—Corner F and 7th
streets, opposite Patent Office,

Advertisements.

RATES OF ADVERTISING.

Back Pogo « « =« « « « = 81,000 line.
Tnside Page « = « « « « 75 cents o line,
Engravings may head adeertisements at i he same rate per
lne, by measurement, ax the letter-press.

E. P. BAUGHS

PATENT SECTIONAL MILLS,

For Grinding Raw Bones, Ores, Clay, Feod, Phos-

phate Hock, Gaano, and all Hard and Tough Substances.
BAUGH & SONS,

Philudelphia, Pa,

“fA.\'TED-—R:-spousihlv Agentsin Buffalo,

Culcago and Boston, for Mullen's Patent Feed
Water Heater, the simplest and most durable ever in-
vented, patented Marchy, 1872, One hundred of them in
use. Send for Clrcular, G. M. MULLEXN, 57 Dey 8t,, N.Y.

Q ) o another ecolumn advertisement about,
D Towa nud Nebraska Lands.

i
To Electro-Platers.
ATTERIES, CHEMICALS, AND MATE-
BIALS, In sets or slngle, with books of instruction,
munufactured and sold by% HOMAS HALL Manufsctur.
ing Electrician, 19 Bromfield Street, Boston, Mass. [llus
trated catalogue sent frec oo application

An Agricaltursl Implement and Handle Factory ia
city of Salem, Marion County, I, op Oblo and Mis K 1L,
@ miles Esst of St. Louals, MO, ; locn:ox:{goud.ln a thlekly
settied agricultural and timbered district; Bullding and
Maclunery new; Dullding, #x60 1., 2 storfes: Engine
Roowm, 26x%); slze of Evgine, 14 tn., 22 ln, stroke. Tu an
ctterprising man with capital who would take hold of
umr.xobdugpun unities and a liberal bones will be glven
by the stockholders, URIAL MILLS, Salem, flln.

Purchasers of Saw Mills

DON'T BE FRRIGIH NED ! Havipg noticed an
adyertisement ju the papem, from Lane, Pitkin & Brock,
mrl-lddlr:r all persons from purchasing Clrcular Saw
Mills made by us, wo will say, that Deonts Lane clalms
the Invention of mechanica) deylces which we have
made and spplied to mills lf)r?'l'llll previous to the date
Of his patenia, We shall contfnue as before to manufac-
tare Circular Saw Mills with all the modern Improve-
m:nu.‘;ng ull’llld'rlvud Our castomers from any m‘l- for
h Drought sgalust ther ) ' J

l'umkln e Urork'. Ralt hem by Denals Lane, or Lane,

Luks Buzapsy, 4t Johnsbury, Vi,

BELIOGAY, ELY & Co,, Northdeld, V.

CoLx, Buanes & Co., Lebanon, N, 1.

V. C, Oaxoxe & Co, 0% Liberty 5, N, Y. olty.

"y > ", . 1

V ATER POWER & FACTORY BUILD.

INGH FOR SALE—Maln

stories ; Foundry, 8x%0 ", with C

Klti(’: ;l:lJ ft. whoel; never fallin

":‘ m:‘.:t from R ll.mulun..n:runv and one half miles

“mn: “'luulm.l Dock, A very desirabie place for an

reauired Dess. Will be sold choap. Only §1,000 in cah
qQ . D. €, SAGE, Cromwell, Conn.

~ N F PLY
IMPLE FLY TRAP —The Simple Fly
‘lu{-. Illustrated on gno >
one of the best small invent!,
catire rclv.ul will be »old ches.
ture wiil be ﬁ-m-d N TeRR0
the article will by sent, post
Address "ALY UN()II-:

treams of wWater, one

* lately tented. The
r nghis o manufso-
e terms, Samples of
0N receipt of 25 couts,
o Patentee, Butler, Mo,

CHEAP ENGINES.
w:‘mm V.nnlnr, I'or.l'uhlc ||u‘|.|ur __________ ||:,.",:‘,,‘,,' xm:

b‘ ruus
!ﬂlr':‘t.:uw l'url"lhln l'.u‘;.(lnn anda Hu'lll o WX

-
I~

Corulog s Y " P 1
Nowburgh (! it :,’, " “.::
Yodd & Rafferty Batlonsry Bagine, """ 1B~ )
Newbu " - AL T 12
Stationary Tobular Boller St P 150

Wood and Mana Engine. No Botler. .. :: "
= o/ Klationary s e %)

1o this oountry, may secare patents here 4pon ielr new

On board Cars at prices stated. Send for Otreulars 1
BRADY & LOGAN, Tidlgate. P

 Sientific American.

What Wondefﬁﬂ i

Juveuiio M fpe. Ouly ™ . A
g‘&é‘.’"ﬁ S R

i, ok e o oSO AL
fﬂ‘c&’. l‘nb"ulmr.‘(‘mmuo, l(’l ; i 3
NE WHITNEY WATER WHEEL, 18 in.
At now .mnlv??glx 1"1’&"1 '-’fzﬁf'?b'u"ﬂ:ﬂ ”-h‘!- :

AA7 00D AND IRON WORKING MACHIN.
1LY of all kinds nanufacturod by T, I RATLEY
& \'Mr.. Lockport, N. Y. Hiustrated Catalogus free.

FPHE MORRIS & lu-:'\"\vom'%' 'I‘IM.I:I-:}'E
Beading Co. Manufactare, Bell, and pee the oee
J 8 dress 5. M. DARRETT,
'l"mﬂ'v‘um:? »’r‘f.-’;'c‘:.'.'.'a"\'s’lm‘t'{u-., (‘rnd-ul , Uhlo.

q','l.: in snother columm, advertisement shont
[l ¥l fown sud Noebraskn Laws

Wo0D-WORKING MACHINERY.

Now and tmproyved Woodworth's, Danlel's, and Dimen-
slon Maners, MoulMug, Mortising, Tenoning, Sawing,
Bortng, Upright shaping Machines, ete.  Mavhine u:m .
and Augers, Monlding Cutters and V}l’ er'n Celes
brated Foatont Matehor Hendy nud Cutters, con-
tantly oo hrod and made to order,

fl. WALL & CO, 55 Sallsbury §t,, Worcester, Moss

WOODWARD'S COUNTRY HOMES,

4 DESIGNS and PLANS for

1 ) {oyses of moderate coat
. 150, post ',.m.

ORANGE JUDD & &'0 )

PusLisiens 345 Bromiway, > York
¥ send for Catalogun of all books

zon Architecture, Agriculture, Field
Sports and the Horse

LRIE RAILWAY COMPANY.

(1, 0, lox &9,) Vu‘;‘-l'u AIDENT'S mrlfl(.'lc.}

2w Yous, January 9, 1830,
To Pnipore BriLomns :

The Erie Rallway Company nropose, as they renew the
bridges on thelr Road, to substitute ron for wood, The:
have & large number of bridges In spans varying from

0 X0 feet.

y With & view to determining the best plan to adopt,
they lovite you to make & propossl, based upon plans
and specifications, to be furnished by yoa for bridges of
variots spans from ¥ feet upward, with your price for
the same,

Let your price be predicated upon the fixed price of
fron snd stec), 10 be yaried as those ma teriale may ad-

r decline fn price.
Meaede ?'-ou:\ l’;.. A. 5. DIVEN, Vice-President.

GENUINE CHESTER EMERY.
AMES,

. EMERY

é PAPER.

LOWEST FRICES.

EMERY
CLOTH,
REST QUALITY.
E. V. HAUGHWOUT & CO.,
25 Park Place, s L = ﬁ.\hll\r' YORK.
VB\\' AND VALUABLE SAW MILL
AN TOOLS, for fitting Saws. Patents for Sale. Man-
afactured by (i.ﬂ.\r.rPi{ES(‘OT:l'. Sandy HIDL, N. Y.
TAY'S EPILEPTIC REMEDY.—CURE

GUARAXTEED, If directions are followed.
£ pints, §2.50. Add

Trade

ress C. WAY & CO., Por!hnd».__e:
N MERICAN ROLLED .\'U;P & 'l'll'-BE (1‘10
Richmond, Va. Nuts from X in. to § In., hollow
" llnut. ’:;urnllurklau.‘fzf.l. m-nuf’:lcnl:a(::ayglg:l:l(i:;‘l
rocess, Dotter, and thirty per cent ¢ y
slh::rn nmd:v. Sond for vlrcnn’in';. }\'BI.H.'I'.LAZ_}:E_R_._Prﬂ
’1‘0 THE WOREKING CLASS, muale or fe.
male, $60 o week guaranteed. Respectable employ-
ment at home, day or evening ; no capital required ; fu
instractions and valuable package of goods to start with,
sent free by mall. Address, with 6 cent return stamp,
M, YOUNG & CO., 16 Courtlandt Strect, New York.

HE) PARKER )< CUN. |
R BREtcy Lo»nEﬁ‘

£ FAVORITE
THE P A MERICAX
~Sent toany Sborlsman on. Lrivd 3
pat 4] et

_Gcuun PARKERBROE com. |

’l‘lll{Hl-. SPECIMEN COPIES of the AMER-

10AN Stock Jovnxatr, Handsomely Iusimated with
Eugravings of Horses, Cattle, Sheep, Swine, Poultry
Dogs, nm? Birds, and (hroe i‘u:knzﬂ of Nxw Fary
SEips, sEXT FueEz to all who seand Jwo Stampas for Port.
age. Address X, P.BOYER & CO. Parkesburg, Pa.

R ARBE CHANCE rox MANUFACTURERS. |

(u)\ NES RAILWAY OFFICIALS' AN.
' NUAL FOR 1572, contalos a full discussion, pro and
con, of the Narrow Gaoge question; Articles on the
Strength of Boller Seatts ; Hoﬂer Explosions ; Coal Burn-
log, Compressed Alr Engines: Forms of lhll'.y Car
Axies ; Liquid Fuel: Light Rolling Stock ; Locomotive
Proportion ; Malntenance of Permanent Way by Contract
in Guormaany ; on the so<alied Crystallization of Wroonght
Iron; Paten! Lonscy ;: Rallway Axies: Raliroads and the
State; Rolling Stock Maintenance, and the Weight of
Halls, Scot post paid for 81, A, N, KELLOGG & CO.,
2 Broadway, New York,

CHUCKS WE mide the First,

« Wemade all lmprovements,

Faruyay & CO.,, Wemake the Hest, and
Balttmore, Md. We make the Choapest.

) .
- -

Purchasers of Saw Mills
aro notifled that we have commenoed sufts In the U, 8.
Clrenlt Courts agalnst Coux, Drangs & Co., Lebanon,
N, ML, Luks Bozzeer, St, Johnabury, Vi, and 'F. C. Cax-
nue & Co, New York, (selllng agents of Delknap, Ely &
Co,, Nortufleld Vi) for infringements of patents granted
Denuols Lane for lmprovements In Clronlar Saw Mills.
The public 1s cautioned againat buying Milla or Set
Works manufactured and sold by the above named par-
Ues, or any other, In violstion of our rights, as we shall
|lrnl('rllll' infringers to the full extent of tho law, and
iold purchasers of Infrioging Mills or 5ot Work responsl-
blo for the use of the sane.

Our patents cover tmprovemonts (n head blooks gene-
rally, sottis evioos, dogging devicos, taperiog devices
and friotionil xot worky,

Doscriptive pamphlots sent to aoy sddross, snd coples
of Lano's patents furnished upon regquost, “

LANE, l'l'l‘)llN & HROCK,
Montpeller, Vermont,

INVENTORS

Who have fafled (n thelr efforts 1o dispose of thelr rights
(Whether pateated or not), will do well to consult us,
eller persoually or by mall, free of charge. Maony valua-

| ble Inventlions are fylng -\uun-nl. for want o por

ther pege. I believed to e | nansgement, that might realize a fortune for (helr own.
- o be |

ery, If placed 1o oar hands, and brought to the attention

{ of capitatiate, Only those will bo scpepted which we

fool satiafiod oan be sold, as our object Is solely the reall.
fatlon of w commission. A candid opinion can therefore
be relled upon, No chargo for soryicos Unloss AUCOOAN.
ful, Refordnoes on application. K, B, RORERTS & CO.,,
5, Moand M Broadway, Aaow York Clty.

DATTERN & Braxping Lirrens—SHARP,
| '_\‘rln; v:ll- Rounding Surfanon— o Atook, PAVE.
MK Allers, auitable for Al TICIAL BTONE-
WORK, \'.\Nl”‘Il(llUlNlll. WELLS & CO,,

8 Dutoh, cor, Fulton 84, New York,

Boilers & Pipes covered

With “ASBESTOS FELTING ™
fuel. Beud for rllrular-.TL b L e

Ashestos Felting Co.

o ARG PRIA0I2Y Zranthys N ¥-

)

.

SCIENCE RECORD

FOR

1873.

A Compendium of the Selentific Progress and
Hu':( the |"xl‘f¢|0l L . Mustrated with m"
Plate an o::or &0 pages,

tavo, R

P 17
Discov:
&nﬂw Artsand . th's:htew&
preced! ear, exhibiting In one view
Progress ollzgo"‘om in the following Departments:

L—CPEMISTRY AND METALLURGY.— Embraciog
sccounts of all the chief Chemical Discoveries, Im-

!’"&"u"‘ﬂ"&&'-" Pr&«-u introduced In the nﬁo:
ndustrial w engravings. Improvements
Goi ot with :

Mf:"”'ﬂ:i" New Afloys

%o.—lnm

echanical Processes, Inven-

gnu' R ™, looun:' -'-:‘ylu, 0‘:-:1‘ x-m&?{“
égnrmml ...WuMm

S—ELECTRICITY, LIGHT, HEAT, SOUND.
ing the latest Improv ts in

T
s
ih &
SR e o
uonna‘h;‘o ™ to THE A
provenents
ts, N ! ow
ments, New )::aumy b w;’"‘:"
Tadustia) Labor, Sik secounts of New I
] T,
Products, Anlwal, Vegetable, and Minerl—wi
5.-531“' €Y AxD HORTICULTURE.~Desert o
New Plants, Shrubs and Yiowers, 1o

nﬂn{l e preceding year, with New, Useful and
:fm ‘ncx ?ul::; in relnt'(’: to Cultivation, Propags
on, elC —W [

&—AGR!CULTURE.-—.E‘ew and Usefal Information In
the b ‘\ of Agri “:.\vnb XNotices of New
Pro New Lmpl New Plants, Prod
ete. Improved modes of Trea
Manures, Informstion concerning

Discases, Treatment, ete.—with vings.
7—RURAL AND HOUSEHOLD ECONOMY.—The Lat-
est Information concerning 1m-
emonts thereon, Improvements in Houses,
ting, deatlog. Vestilstion, Laundry Pro-

hold—with e ngs.

S—MATERIA H“ul(:l\. THERAPEUTICS, HYGIENE,
—Exhibiting the progress of Medical Sclence in vari.
ous brauchos, Now Med| tions, New
Health_Invenilons and Appliances, with much Inter-
eounf’ Information,

S—NATURAL MISTORY AND ZOOLOGY.—The latest
discoveriea In Mier P .!m‘pkmenu and Appllan.

on, Scientite lors-

Discoveries 1o

nsects—with e
IETEORO

10 & 1L.-M LOGY, RESTRIAL PHYSICS
GEOGRAFHY,—~Accounta of Interes A
ric and Terres! nom cns, Travels,
and veries, incloding descriptions o Great
Natiooa! Park—with ¥

12.—GEOLOGY AND MINERALOGY.—The Latest and
most [uteresting ?eolodeu 1n Re-
porta, Accounts of New Minerals, New Mineral Dis-
coveries, Fossila, and Itemarkable 2

15.—ASTRONOMY .~ lecont Interesting verjes and

Intormation relating to the Planets, Comets, Meteor:
I}rgo.Aumu.#.:; Sun, :I!h s:orn otuAﬂ‘mnonN
COOMCLA, w4, New lustruments, otc.
W& BBIOGRAPHY, NECROLOGY 6 of
distinguished Men of Sclence, with stee
other Portralts, Noticos of Fronin {
nected with Arta and Scl s
with Portralts,

Every mmn who dealres to be well tnformed concern-
Ing the gross of the Arts and Sclences should hlu‘-nl
copy of SoiexoR lumr‘l‘: yor 1578, It will be a most ine
teresting and valuable Book, and should have a place In
every Household, th every L‘bmry.

pages, Octavo, Handsomely Bound. Many Engrave

lng. Price,
nt by mail 1o all parts th , on recelpt of
the prict, A Nberal q{mﬁc 1o the trade and 10 can-
vassera, Forsalo at all the principal Bookstores.
MUNN & CO., PUBLISHERS,
47 Park Row, New York Clty.

ato and
cnt Men con-

Tue SCIENTIFIC ANMBERICAN will be sent one yoar
and one copy of SCIENCE RECORD FOR 153, on
receipt of $4%0,

SCIENCE RECORD FOR 1872, uniform with the
above. Price 82,

THE SELDEN DIRECT-ACTING
Steam Pamp

IS THE BEST Steam
Pump made,

Send for Clren
and Price List to

A, CARSE, 43 Courthn:g %":&U

— . - e il

nl-;l l:mp:h;toru of C. N. Goes' patents, 1
ntly lssued, for tm ts 1

;‘h:h Lo armange with & «.’-':"‘&f.“r?"pum' ‘l"l%m - 3?“

best horse rake In the country, u
erwise. Address ¥. G. UTLEN, Behows Fatle, V.

0.\' ETHOUSAND DOLLARS PER
s ST P SR SRS
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Srientific  American,

125

~ BAIRD'S

i)y

FllB PRACTICAL MEN.

Ca a.u al l'uu T

F‘a will be
of postage, M any nnc who “ {Ivor un with

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISICK,
400 WALNUT STHRERT, Fulladoiphia,

Valuable Books on Metals and
Metal Working.

Bauorman's Metallurgy of Iron,

Blinn's Practical Workshop Companion for
'l‘m.she‘gnlnn and Copperplate Workers, mmnar;o

12mo,

$2.00

Bell's Chemieal Phenomena of lm.n Slnmll'inh{
lxwimu Praot! ation of ¢

matances vlll.e?lddclofx‘nf:: :h‘unt:‘pac‘ny of the

of tho Alr, and the

r‘r Coud“;ull o( lho ?nurm Io bo Oponlrd l'aou

B{mu Practical glha:m“\.\.;ork«rn :'\uulnh‘u}t
q ed-lllon !orhl » 8 AN A %"' X, oontaln.

m g:g ‘ m&umuul
in Bessemer Steel. With over u‘uﬂm LI )

Guettier's Practical Guide for the Manufac-

e Allo; Comprising thelr Chemical
“‘: " x.ul‘t:p-mg." mn;::}an owpoolu»u .;ml

lAnd:in'leuleon 8lonl l°mo. W 0800
hrkinnMul Brass and Iron l-‘aumlrn

anier‘ﬂlnnulol Elmm.lhullugy lllus-
Ovcnnnl )lo'nl;len md Funndcu Gulde

Pucy’a Mnnhenue ol lhunhn Sheet lron.
Roscleur's b'.'l;;é};imw M;gipuhdoml.u A
Wmtormgg 4 ’v,er g:e'l‘n-p ter
m svo U

rtlen of chh ll
. #to..

Tables Showing the Wei ht of Rouml Bquure,

angth :nd other Pr
lustrated by 25 large steel p

EELTTRPETE

aud Flat Bar Iron, Steel, &0, by measurement
Urbln and Brull's Prlcﬂcnl Guide for Pnd.

diing Iron and Steel. BYO......ooiiiiiininiainias
anlul Gulvanized Tron Cornice Workem
cuulnant Instroctions In la t the dif-
i&a.. Pattorns for Al Kinds of
roular work, Hlustrated. 41o........... 8.0

Wnuon s Pructice of American Machinists
and Englocars, Ilustrated by 56 engravings. 12mo. 8250

Warn's Shoot Metal Workers' Instructor, for

Zine, nd Tio Plate Workers, with
lumwuoul{:r \fn&?’:’u fog, &, SVO......cunnns £$.0

"g"no luvo.ornyo my Puhllcallou, sent by mall,

t lluuon
l;‘“ e AT ALOGCE OF PRACTICAL
OOKH-—-0 pages, Svo—sent free to

HENRY CAREY BAIRD,

INDUSTRIAL PU‘BLIS!IB
408 W UT STREET, Phlladolphia.

Any
Upright ¥agine andTubular Botler (4) Horse
8425 Powsn, with all Trimmings—Arso, (1U) Honse
Powen, Send for clroulars, VARIETY IRON

WORKS COMPANY, Cleveland, Ohlo.

An deutfdhe @efinder.

Diefe grofie unb thitige Elafie unfrer He.
vilferung  madien  wir  befondess  davanf
anfmerffom, daft unjre Fivna durd) ihre Ver
Bindung mit Wafhington und dex enropiiidjen
Dauptfiodten, befondere Vortheile jur Erlan
gung voi ine und auslindbijden Patenten
bictet.

Seber Exfinder, gleidyviel weldier Nationali.
tit angehorig, ift burd) die liberalen Patentges |
felge ber Bereinigten Staaten jum Patentiduy
filr Grfiubungen bereditigt, Unfre Fivina ift
bexeit, gefiiiyt auf 26jdhrige Exfabrung, deutjde
@rfinder jeber Beit gu berathen und ju mdfigen | —
Preifen rafd) und plintelid) Patente ju evlangen.

Die Dentfde Section ift i bew Hinden
fifiger beutidyer Imgenieure, ..dje in ber
Office perfonlihy mit  Grfidern verlehren
werben, :

Dex  Soient! & American™ wird in kinm
Spalten bie bedeutenderen Erfindungen bes
fpredyen.

Gorrelpondeny crbeten und prompt beant-
wortct.  Pamphlete in deutidier Spradye wer-
ben anf Berlangen franco Jugejandt
bueffire: «

MWunn & go.,
;,‘ wiclentific American™ Patent Agenfur,

37 Parf Wew,
New York Oity

No riak» 1o pure hn-ov
HALEN, Hallston Sps,

WIHALEN TURNIN “

amphiet sent free, Sern
HINDON'S IMPROVED

Turbine Water Wheel

Is Cheap, siiple, stron .‘ sad l!Ar‘hIr<
nr\-lll el has \1'11 « oyer ¥ per cent
full u.-x aver .‘ per cent at

eightteniha ‘ to.
ad Tor Girvalaz (o
1. BIS |n|\ & CO.,
Mount Holly, Xew Jonsey,

L was tho fiest Lo tntroduee to the publio the Hubbard
Squash, Amerioan Tarban Squash, Marblehead Mammoth
Cabbage, Mexioan Bwoot Corn, Fhlovey’s Water-elon,
and masy other

New and Valuable Veﬁetables

This soason I have s new and exceedlngly yaluable
sguash, new yarletion of gorn, threo flnn weloos, and
,hvr clioleo How vegatihlon for my customory.
I.m-lnrn is to -ule good farmer In
llll Ous Lo get, the pery beaf of vegoetabloseed, Igrowa
Bundred and nhy kinds on my four seed farms, right un
der wy own eye, making new eegetodiés a 'p«-mrly.
sldes fmporting thelr flmm»n varioties from European
owers, A fue seleation of flower seed, home-grown
wod tmported, will also bo found in my O Tatalogue, which
vllll Do sent free to sl npplicants, As statod (n my Cata-
ognos, all my sood (8 kold under throe warrants, 1st:
That all money sont shoall reach me. 200t TAat all xeed
orderad rhall reach the purchrta’ Brd:
hal N/‘NAA and trve 1o ne
AMES J, 1, nuxuoas’ Murblehead, Mass,
URDON IRON W ()Rl\i—\hnn!nﬂnro-n-c
of Pumplog Engines for Water Works, High and
jow Pressure Engines, Portable E‘.nxln- and Bollers of
nll klods, Sagar Mills, Serew, lA-rcr rol{r and llydnnllc
Presscs nhlnrr, in general. ARD
*r.unul. 10 Fromt st., Mrookliyn, §

GREAT REDUCTIUN IN PRICES

F LE COUNT'S PATENT HOLLOW

LATHE DOGS, and his Machlolst Clamps of both
Lron and Steel,
1 a0t of 8 doge, from ¥ to 2 toch, $6%0

M

His expandiog Mandril {s s first class tool which has
long been needed by ev‘l:‘_ry Machinist,

Sead for lalecl et
W.LE covvr South Norwalk, Coun.

~ MILLIONS OF ACRES

what ever

That my seeda

5 lnwa&NehraskaLanﬂs

FOR SALE BY THE

Burlington & Mo. River R. R. Co. | joweerm

on m )'mn’ COredit at & per cent, Interest.

Propn rny for the land and Improvements

much vmhln lhe mu nf this icncroul cmm Hettor
and proba ) nover will b

CIRCULARS gt l 11 particulars, gratis; eatl for all
that are mted to clreu

CoxMx West and thrive, !‘nuuh will follow,

A Sgort oxu. Map, showlng the exact location of Towa
1ands, Is sold at 30 conts, and of Nebruska lands at same
price. For Circulars and Maps. apply to

GEO, 8, HARRIN,
Land Commissioner, Burlington, Iown,
:"And pleaso say In what paper this sdvertisement

V\ ANTED, I.OC?“ 10TIVE BNGI_I]EBB

Lo run a Stoam ow. and portable

|183

i

|
I

SCHENCK'S PATENT. 1871

\\ ()()I)“ ORTH PLANERS

nd Ne-Sawing Machines, Wood snd Iron Workiag Ma-
.an Engines, n‘n... ete. JUNN B, SCHENUK 'S
SONS, Matteawan, N, V. and 118 Liberty M., New York

FOOD-WORKING MACHINERY GEN.
\\ erally sectaltien, Woodworth Manery snd IHich-
ards n-lnunl‘m‘v

ulo
Centml, corner Lulon . \“'"”u”“\

Wil kU0
III OUCHT

BeAmS & GIRDERS
4 I l‘llt he n:l::\l;;‘nlh ‘l"!‘::wlnr. raand Arohitects ia rn!l:.d

Mills, Pittabuargh,
|.. sar tmproved Wroughtiren Hesns snd Girders (pat-
, 10 which the compound welds betwean (he slemn
sges, which have proved se \ tlectiovable (o the
- uf wasufscturing, u- weely avolded, we are
Lo 7ar ah favorahie s can

w ko pt addrens
n \ 1lia, I'Ill 'muh, Pa.

Ve -I Tegon Mac hlnu
Warcester

Kloman & Co, Unfoh 'r

bt
Camegle,

The TRADE WAGON.

A WAGON INTENDED FOR GENERAL PURIOSES.
WEIGHS BUT 100 POUNDS,

Is fintshed ready to palut and trim, Inquire of your car
riage maker, or the OXLY manufacturers,

8. N. BROWN & CO,, oy Dayrox, Onio.

Buy Banver's Bir BrACE,
F E L T conductor known, DUILER FEL l\ﬂ
«  WOHRKS, i Courtlandt 8¢ ..\cv

NVENTORS' NATIONAL U NION. B H.

GIBBS & €O, 17 Broadway, New York. Fatents
aomoo omlnlulol Send for Clrealar.

MPROVED FOOT LATHES, o

Bllde Rests, Hand Planers, Scro ] Baws

rior Lo all othors, Selllng every where

Talogues §
e ppen M BALDWIX,

Cheapent, best, and most durable no
ork.

WOODBURY'S P n"i:\'r ;
Planing and Matchin

and )lold!n:!hehlnn.(lny. Wood's Planers, !elfollg
Saw bors. uul other wood 'nrllng mu:mne
WIDS, n umy tml..\ % o)

‘I "T";c"“)ﬂ Iw.vrcn‘!;.u;z;s TIME DE-
{ha () ~lmportan or gl Ox
“i'i‘n 1’::"-4‘:-.:3:?2”-1-41 ﬂ'! %at : "nleh‘.l'l:?
the saine reaches his

trolman, as {
1. Send for & Circuiar.
N. n--'n‘.l- m‘l‘l’l'u covered =y two
) o .
f'&'h?; I.r:';l‘m‘c will be ‘ull w
ICHARDSON, &IFIKIAM & CO
Manufacturers nl llu lu
s' and “ood-unh
and mwolding, Tenoulng, I-ial. ot~
tical, and lqn-ln e n-lu ulhn.
Arbors, Seroll faws, Nallwsy, Cut-of, and
chines, Bpoke sad Woed Tursing l.llbu,u‘
other kinds of Wood 'W\“l'l.l"”'a;. .',
t .
:2-4(339):3:“ ::nt‘::unv.’m Liberty ot, !cv Yqﬁ. # p
\ul\m JEAND BARREL MAC HiVBBY.—
I d Law's Patent Shingle ul %cl‘.
'.::z" ':’l't't:'[:-l::l.l u:d' et ln' U “ntl':o
Bta nte Have wellze
Tumcn'zcu \d‘r:n- nnn’m & Co., le‘ N, i.
I)Ult TABLE STEAM E \Ul‘\ P.S COMBIN
Ing the maximum of nﬂl(lunr{ bmly sad econ
omy, with the mintmum of welgh price Tbe are
wln ely -nd favorably known, more (lun 0woo in
1 warranted satisfactory or no sale, nrlp ye
cln:nhn sent nn tpﬁ)lu!lon Address
i & COn Lawrence, Mass.
lecﬂy ., \o v York,

IVERVIEW Military Aradrmy, Tough-
keopale, N.Y. . A thorough-golng school ot boys.

Niagara Steam Pump.

CHAS, ll HARDICK,
21 Adama st., Iicqokln. l. Y.

P. BLAISDELL & Co.,

‘l\ ANUFACTURERS OF FIRST CLA
MACHINISTS' TOOLS, Sond for Clrenlans
wekron st., Worualu.lun.

Machines.

{TANDARD, UNIVERSAL, INDEX, CAM-
cu 1'!‘[\(. and PLAIN, fo every varfety, of une
dnlEn first-class workmanship.
ullcd ulolue
Co., 11 Pemberton Equare, Boston,

to the BRAINARD 1.
Works at Hyde Park.

FOOT I,A'rm:a " Smaxxs, n.mmoi»e, Md.

Yu-k"lll’v'uvﬂ Yiewr
Clias 7 Octave Placos for §200

U.S.Plano Co., WM N.Y.

NINCINNATI BRASS W ORK\—Fnzlnccn
J snd Steam-fitters” lln-a Wnrk_ anuly brml

Seml for (.‘lmlul. ! GiB
T, Joh, AR

MACHNERY & CO., W Vesay at,, New
OTIS, s;\nm HOISTING

w.

_ NO-348 B mer\' %oﬁ“"

n drew’s Patents.
Friction Gz-ooved. or Geared Holst~

“d g every pnvenl Accideut, it

En reank.
mu e- uruin g;feg““l
z En ouble nnd Siogle, 1-2to

Lon(rﬁ:\tﬂnrf'nmm 100 to 100,000 Gallons
i rnvel. Co M‘ nlrnln. eLe., w.ltr
5.{.:?’4.. le, Durable, nond Economical,

Ve
WAL . ANDREWS & BRO.,
116 Water Street, New York.

SEE 50 S S i

ATHE CHUCKS—HORTON'S PATENT
mnoS Also for car whoels, Addiess
E. HORTON & so's Windsor Locks, Conn.

OF THE

SCIENTIFIC AMERICAN.

The Best Mechanical Paper in the World

A year’s pumbers contaln over S0 pages and several

farm, Must be thoroughly compotent -ml sober, lnd
have unexceptionablo rnhrnl)eo Munt bo able to turn
his hand to rough mechanlieal work In carpenter and
blackamith shops, Marrfed man preferrod, House and
garden on the farm, Sons can have work on the farm,
and daughters constant umoor cmpluymenl A dealras

ble permanent muulon
Miﬂpﬂl & SON, Dristol, Pa.

NEW PATTERNS.

MACIIIN“IEI"!‘S" 'I‘u &I’MII alzes—at lm{ prlcxﬁ. h‘

LD T 10 1N )

Machmery
kin: Ln-lhor and

dnnd Iron Worklug of eyer
llxlunn hmrr{\ enls, Bahblier Motal, &
& CO,, Y21 Ohamboin & 100 Toado bln. X

_—Machlnlsts 0ois.

The Jargest and most complote assortment (u this coun
try, wanufactured lg
XKW Y KK STEAM ENGINE COMPANY,
(‘Mmmn & 100 Reado Btroots, New York,

Cold Rolled Shafting.

Beat and most porfoot Shafting over made, constantly
OI hand In large quantitios, furn -hmt In any lengths ap
" n':(' Also, I'n'. tuupllu, nml se h{ Hng m&lmllblu

al (§

g /hnambers & IIJI Iu'u.o Mn oly, \ew York,

Sturtevant Blowers.

Of ovory size and duul ulun’mmlmll) on lu-nd

E FLA
11 Chambers c Meade Rireats, Now York,

\Vll‘l)lll’ﬂ

Pat Punchmg_

For Ballwny Nlum, Aurlonlitural
Mnhlm,Tu -m. Arnne
Warranto

mnb

Presqeq
o unluruv‘;l.‘ |:::iv':~'rl:: :l'l'h:::‘:
v pun ‘"‘f' n«nd h-r ;l(.lou.uv ¢

" leubou t ml l

" WHITE, Nowark, N, J,, Mmmln(\.

10, Drans nml N .

D m lp]l:l ‘(‘4‘hll’}'rpn'n O l‘l’" () ."rtrlnuu;,m:?'t 3‘;4‘::‘1 ll‘"“
00 o Bpriog, &o, ]

Molal I\Vorz; l)la!. Oln, nod i‘.mm ";‘u mﬁ“ Aui Spun

n'r.\l"'n Sool uunn\‘nn l.luln hom

RUBBER stenel) D u.tu,
l.oohudll Baltimore. §10a dq o Annu

Ill|“ + Cottop, Memp,
SAFETY FUSE tured by b }"‘ff‘t';t"rn:
uuulnn Bquare, Xew York,

cnd lIM wm) nifao.
11 for 5 ota., (AL rel qulu for

s sent by

m.A oL

w Aayt Ambml AN rhasens of worh
35“ "" ol, Ahte B, Fivaing Wi ohd, t-‘n-n:—'x.:l
-nlu Avu..l L8 o a1 e Ling D o ,uln
M O, Bhlnacn A O P tlaml,

AC, FOR 50 CENTS
wo AMend POSTEALD An Almanag lvlns&o\-ery Year, Month,
\\'cm and Day of the Lunlnry also a Pocket C:lcnd‘r for

Extra lé:duumrnu to

? Addres:
__Dlwf A. HEARD t Co., Boalon. .lnl.

A

£\ MoLDING, MORTISING
) ' TEHOKING & SHAPING &
= MACHINES;

BAND SAWS,
SCROLL SAWS,

Planing & Matching

MACHINES, &,

o For RAILxoaDp, Cax, and Aont
OULTURAL SHOMS, &0
a‘nnpc§0r to any {n use.

T ATFAY &GO,

O IXQIXNATI, Ohlo,

Ton iy and Siberan Tron Wk,

ROG
MANUFACTURENA OF
Reflned Charconl nnd Keat Moom Sheet Iron, Brands
Apollo and Siberlan, %pvmnllhm ‘Hnul‘uu& Button
Trunk, Look, Shovel, Tea ' n? Show Card BROT, and
a1l other kiods of One Sheet, from 14 to wuugu cut to
wlee, as roquired h{ the trade. Equally to any lmported
Office and Ware iouse, 108 Water St Plitsbargh, Pa,

OODWORTH SURFACE PLANERS.

#1925, Planors and Mllchon
A1 Courtlandt stroat, New Yo A8, GURILLS

PROTECTION AGAINST FIRE.
HALL BROTHERS
Arve prepared to intro-
duce their ** System oy
Sprinklers” into Mills,
Factories, &ec., at short
notice. Call and see a
practical operation oy
same at their works,
36 CHARDON STREET,

BOSTON,

hund eagraﬂns: of new machines, useful and novel
ring establial , tools, and

Iny
procosses.

The SCIENTIFIC AMERICAN Ia devoted to the luter
ests of Popular Sclence, the Mechanle Arts, Manufac-
tures, Inve Agriculture, © . and the In.
dustrial pursults generally, and is valuable and Instrue.
tive not only in the Workshop and Manufactory, bat also
i the Household, the Library, and the Readlog Room.

To the Mechanie and Manufacturer !

No person engaged o any of the mechanical pursults
shonid think of dolng without the SCIENTIFIO ANERI.
CAN. Every number ¢ ontains from six 1o ten eugravings
of now machines and twweatfons which cunnot de found
in any other publicatio

Chemists, Architects, Mithorights and Farmrs

The OIENTIFIC AMERICAN will be found a most
useful y"amal to them, All the new discoveries in the
sclence of chemistry are given i [ts columns; and the
Intereats of th> crehitect and carpenter are not overs
looked, all the new luventions and discoveries apper-
taining to theso pursults belng published from week to
week, Useful and practical information pertalning to
the Interests of millwrights and millownees will be foand
published (n the SCIENTIFIO AMERICAN, which iaforma -
tlon they cannot possibly obtaln frow any other source.
Sabjects In which planters and farmers are Interested
will be found discussed In the SOIENTIFIO AMERICAN,
many {mprovements In agricultural tmploments bolog
1ustrated In fts columne,

Weo are also recelving, every week, the best sclentitie
journals of Great Dritatn, Fmdee, and Cermany; thos
placing fu our possvssion all that s transpiriog tn me.
chanloal solence aud art tn these old countries. We
shall continue to transfer to aur columis coplons ex-
trnota, from theso Journals, of whatevor wo may deetn of
nturest Lo our madens,

TERMS,
Ono copy, one year . nm
Oue copy, sx monihs . 1.0
Qoo copy, four months B o« siite 1.0

Onn copy of Bolentine Amoﬂuu lor ono year, and
one copy of engraving, " Men of Progrem™ « 000

Que copy of Solentifo Amarioan for one ym and
one copy of *Se'once Record," for 1570

Hemit by ostal ander, draft or express,

The postage on the Sctontite Amertoan 1s Bve cents per
quarter, payabla at the office where recelved. Canada
Aubsorhors must romie, with subsoription, 3 conts extra
Lo pay postage.

Address all lotters and mako all Post Ofice orders or
drafia payablo to

30

MUNN & CO,,

97 PARK ROW NEW YORK,
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Scientific  American,

[FEBRUARY 22, 1873,

Adve tis eens

o oo WAl] B adasind on 1AM page ot the riste o
R1.00 per ine 1o cach (nseriion.  Fngrvings moy

Aond rereiniments af the same rale oo line by meae
wrement, wk e letter-prew.

To Investors.

iy ——
pyest, and those who wish

To those having funds to |
1o lucrcase thelr Income from means already (n.
vested 1n other less profitable securities, we recommend
(he Seven-Thiety Gold Bonds of the Northern Paclne
Rallroad Company as well pecured and anusunily pro-
duetive.

The bonds are always coavertidle at Ten
30 Into the Company’s Lands st Market Prices,
(seven and threetentha per cent
<yleiding an ln-

per cent. pre-

minm (1.
The rate of Intervet
gold) ts rqual now to about ¥y currency
custie WOTE than one-thint greater than U, 8. 530, Gold
Chocks Jor the soml-annual Interest on the Regtstered
Monds are matled to the Foat-Ofice address of the owner,

Al markotable stocks sud bonds are recelved In ex-

chunge for Northern Paclfies on most favomble terms,

JAY CoogE & Co.,

Naw Youx, PHILADEKLIIIA, AND \\’uln\'«u‘\m.
Financial Ageata Northern Paotae R, B 00,

Fox Si1e ny BaN®s AXD DANKERS,

RTESIAN WELL BORING .\I'.\("Ill'..\"

© Wanted=A completo machinery for boring

ten uu!hlx‘-} fn :ll::lll::! rJ-:}.lw'd:"u"l of one llwuﬂ.nnd feot

aid over, One that has been succossfally worked 1o all

Siuds of strata, and has been found economical and re-

Uable, Magufactiurers, please address, with catalogues,

S .l.w'f{'.‘(':i'llll:)‘. P. 0. Box 2409, New York. -

%4 ROTARY HAND CORN SHELLER—

Guaranteed to work well. Send for Sample and
Troulr to

1 e e asain Ay ey
YA G F DRNSHELLER CO,,
HARRISBURG, PA,, FAMILY COR 15 Lok Tioxo

v
L

READ “Business Wanted in Boston," p. 122,

A.

§. CAMERON & C0.,
ENGINEERN,

Works, foot of Kast 4
stront, New York Ully.

Steam Pamps,

Adapted to every pomible
uiy'.
Mc?ml for s Price List.

YA7ITH BREWER'S IMPROVED BRICK
%ll.h'egmf'uz-nrr V'l’ m-'m. ur{’lulrll'u.\ly l'n; I‘h.\'-':
rth comd ( o oodl Lo t
R aang. ‘hend for circatar. RAML. ©. DIk WER.
Fater Valley, Mis,

TEAM BOILER AND PIPE

COVERING

to twenty per cent, CIHALMERS SPEXNCE
! l"'t‘l‘::o'l':. ';‘h S‘I‘ N. .1 180 N. 2nd 5S¢, 81, Louls, Mo,

oemany  Umion Stone Co.,

Patentees snd “:uu{nriurrn of
Em : I & Emery Blocks
lu“':,;‘-‘m e|n'nnn 1o Sult varfous

Mechanion) Uses;

' GRINDERS, SAW GUMMERS. DIA

MOND TOOLS, apd WOOD'S PA

TENT KNIFE GRINDER,
For Planing, Paper Cutting, Leather Splitting, and sl

Long Knlves.
:,)l'h:l:'l.‘l Excuaxox Sraeer, Noston, Mass,
W, B, Jarboe, 88 Liberty Street, X, ¥

BrAxcin OFFIORN sm.'t'umllmrrv Streot, Philadelphia s
gr-sond for elrenlar,

» ANSOM SYPHON CONDENSER porfocts
\. and malntalns yacunm sn Steam li}\;:ll:«v- ntoont of
one por cent 1t valug, and by 1ts use Vacunm Pans are
ron with full vacuam without Alr Pump. Send to WM,
ALLEN, 81 Chardon St,, Boston, for a personal eall, or

EN,

he Copany, at Bamalo, N, Y, for a eleonlar,

Send for Shearman's Illustrated Catalogue
O Ameriean Machinery, with monthly Roporter of
New and Second Hand Machinery ready to dellver In the
Unitpd States. Price 80 cts, per yoar, ISAAC I SHEAR

“The Harrison Boiler”

t eatablish-
o' servico in some of the larges
m::-::nlgrr.rsz"‘!uuhlm and rl-nlhu‘r."\:’::: ::::‘\:"rrr‘
yarying from Fifty to Fifteon llundm“u s oflinds
with repeated orders from tho samo parees, b iy
this improved generstor hAs taken & perT
m,
"I;I‘l’l.; (1'1'11:::;:!"! Horse Power have been made and put
In operation with & present steady demnand. e leim
All the surface of ‘hr Hlarrisgn Boller iy elt |”. et
perating Or superhoating sutface, and when th ml”"
E;llrr renowal (foan be mimile ar yu-’vll s n;;r -r:'n’"'n‘«-‘(nkv:
y 17 thw cost of a new boiier . A
?;{-;:2(-1"::'.?-'::-.: Ly simply retioying the Iun-r hr.L' I‘n ..c
the top, withont '“.'“rlilt““ the ln'l'lﬂ';l!:;?l‘l"l:.ll‘:‘\‘prlxtll.;ﬁ
p dpal setting s Tost ¢ \
:‘-f I':‘;t:.:’lll:l ':Iu' repiace the ondinary w rought Iron bolle r’,
which, when worn oul, s comparatively ¢ r!hlu:, ane
areely oommand o purcharer al ang pru.v
‘“l‘;l‘l"":::-n”ll‘ulh'u of any slge can be toade re :-;l). 1:;:
delivery, after order In givvo, as fast as they can be pu
in JIace. the settiug Qosting no more than that of the
ordlnsry wrought lron boller.
For n]l mformation, elrenlars, ete.,
be mude diroct to the > =
! I’ WORKS,
HARRISON NOILE B Y Ve Rbsd,
rulladeiphin, s

application must

{ FORGE PAGE & €O, Manufacturers of
A Portable and Stationary ; o
STEAM ENGINES AND BOILERS;
Patent Clroular, Gang, Mulay, nnn.l tauh o N
SAW MILLS, with OUTFITS COMPLETE,
] ) g y e X ta—Grist Mills: Shin
..(.l‘u'-“\'ll.\':~|t'|.|l;n:-‘:', ’;\!::u. \\‘::lv ";(l’l‘ -'n’t"r‘n‘ ;.vm‘rll Mnrhim-'ryl‘ 5
Send for Desoriptive Catalogues. Address No. 5
chroeder Street, ‘hlllumrr, Md.

W EMERSONS

[ IMPROVED PATENT
INSERTED TOOTHED SAWS

CHEAPEST SAWS EVER USED
EVERY SAW WARRANTED TO GIVE PERFECT SATIRFACTION
S . JEND FOR CIRCULAR AND PRICE LIS T

MAN, 18 N, 84 St Prlladolphin, Pa.

and Clronlars, to 14 B, Hane & Co,, 66 & 58 Park Place,

BUILDING PAP

For Sheathing, Roofing, Deafoenlog, Carpet Lining

L rrsow rFoRnAc: BEAVER FALLS P2

ER!

, and ax o substituto for Plastering. ¥end for Sampler
N. Y., or ltock River PArer Co,, Chicago.

SPRING

' latest and best improvement,

bealthy and comfortable bed? Here it s,

u-h--l,rt.rn&-l.mnu popular, and dorable H‘yﬂnx Bed
: .

MATTRESS—The
Do you want a
The softest

HAMPION

In market, 1d by all leading dealers, No stock com.
plete without it, \\'hullf composed of tenacious tem.
pered steel springs, so united that un-‘rn-»nrc ix equally
distributed. Easlly moved or carried about the house.
Can be ifted, turned, or rolled up ke a blanket. Both
eldes alike. No frame.no wooden slats, no straps. Muay
be usea on floor without bedstead. No under bed re-
quired. Needs only half thickoess of halr mattress, The
regular size double bed, 4 ft. 6in. by 6 ft. contalns 12
spriogs and welghs only 25
urmoney in this bed than inapy
Any sirzes made to order.
Send for pletoria) 1l pric= of double
12 Shipped, Uy Kogle bed c tity, 1o all parts o
the werld. Libaral discount 10 the trade. Agents want-

ed. F. C. BEACH & CO,, Maxers, 191 and 153 Dusne Street,
Sew York,

NEW YORK SAFETY STEAM PUWER GO0,

S0CORTLANDT-ST., NEWYORK.

SUPERIOR
STEAM ENGINES
AND BOILERS,

by special machinery
& duplication of parts.
The v Safe, Economi-
ly Manopd, and
pot lable to deange
senl Thelr COMBIN-
ED ENGINE &
EOILER is !--
cullarly adapled
to all purpoges
requiring emall |
power.  More
then 800 en-
75 gines, from 2 to

= o s 100 horw_-gm‘

= er, in nse, Send
5 e for illustrated
RC =i s .J,.u' ular,

Largest Organ Establishment in the World

7 Extenslve Factories.

J. ESTEY & COMPANY,|

Brarrixsoro, V1., U.5. A,

IHE CELEBRATED

fistey Gottage Oroans

The Iatest aud best Improvements, Everyth
new sod Dovel. The leading 1m mn,-u"'..’.u’f'n'g?}'.d;
were introduced firet in this eatablishment,

Estasrsuen 1846,
SEND FOR ILLUSTRATED CATALOGUE,

Reynolds’

TURBINE WATELL WIHEELS,

The Oldest and Newest Al othors
oply imitations of each other (n thelr
srife after complications Lo confuse
thy Ful:llc. We do not boast, but
nn‘ln Iy excel them all i stauneh, ro
fellable, ceonomicsl power, Doanif.
ful wmrhlnt free. GEO. TALI COT

Liberty Bireet, Now York, |

Gonring, Shelting,

AlwaysReliable

Wright's Double-Acting Bucket=
Plung

STEAM POMPS,

Made by the Valley Machine Co.
EANTIIA:\IPTON[EI};&

MAHOGANY

ROSEWOOD, FRENCH W T, SBATIN
Wwo0D, H NG AT AN Asf,x‘ %ED'AB, ETC,
Large and Cholee Stock Forelgn and Domestic Woods, in

VENEERS, BOARDS, AND PLANK,
Imported and Manufactured by
GEORGE W. READ & CO..
Office, Ml and Yard, 186 to 800 Lewls St., cor, 6th, E, R.
Branch Sslesroom—170 & 172 Centre St., N. Y.
Orders l‘?' mall promptly and falthfully executed.
g Send for Catalogoe und Price List.

MACHINERY for grinding
Tools and Metals, gumming Saws,
cleaning Castings, grinding Planer
Kulves perfectly strajght—anequal
ed for the sterling quality of its
material and workmauship, the du-
uhﬂh{\ of r\rr‘ ;lmr(. Address

cmaeggee: AMERICAN TWIST DRILL COM-
PANY. Woonsocket, R. 1.

RON PLANERS, ENGINE LATHES,
Drille, snd other Machinists' Tools, of superior qual:
1y, on hand, and finlshlog. For sale low. For Descrl

tion aud Price address NEW HAVEN MANUFACTUR-
ING CO., New Haven, Conn.

““LYONS” PATENT

Self- Feeding Hand Drill,
Punching Press & Shear.
¥ Curting Tools nn_d__linrdwnre Specialties,
Are also prepared to
furnish light work of
any description and in
any quantity to order.
All Iinds of die forg-

ings promptly attended
to. Oflice and Ware Rooms,

18 S'll AMBERS ST, NEW YORK

Bradley’s Cushioned Hammer,

This hammor has imany valuable improveme th Y
made useful In the device for <'I|hhllunlnu ll'nlr!nhllt:u "br»'\'
uslong o Yoko aud Hubber Sprinvs, thereby relfoving ‘|h':-
Ennchlm- of the Jar and concussion whieh s the dentroy-
ng eloment of othor hammers: It s alno adjustibly “n
II'ur of actlon, l--urlh of stroke, rapldity of motion and
welght of blow, sll of which {s controllpd st the will of
the gperator, ‘( 15 nlso peoullarly adaptod to the exoeed.
ing demlewlt moedging of Colton Soindlas, wiich vm’.ulxrn
A continuous, exacl, positive, foroib)é and yot eluatio
siroke, There can be no more diflenlt or oxacting work
than thiss no other hammer bas been able to turn nu;
this Kind of work In quantity and quality as satisfacto.
1ily as this, and the work (s accomplinhed at less expenso

BIDDLE MANUFACTURING Co. '

SAAC S. CASSIN, Ene‘iucur. late Chief En-
sineer of the Philadelphis Water Works, No. 431 Race
Sl.ﬁ'hllndvlphln. Pa. Water Works constructed, Surveys
and Estimates made, Drawlings and Specifications, un_d
nll kinds of Hydraulic Machinery and materinls furnished,

WIRE ROPE.

JOHN A. ROEBLING’S SONS.

MANUFAOTUBERS, TREXTON, N, J.
OR Inclined Planes, Standing Ship Rigging,
DBridges, Ferriek, Stays, or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of ('ow»cr and Iron, Lightning
Conducters of Copper. Speclal attention given to holst
ing rope of all kinds for Mines and Elevators. .r\&plj‘ for
circular, giving price and other information. nd for
paxophlet on Transmission of Power by Wire Ropes. A
nrge stock congtantly on hand at New York Warchouse,
No. 117 Liberty streut,

American Saw Co.

No, 1 Ferry Street, corner
Gold Streety, New York,

MANUFACTURERE OF

Patent Movable Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,

Cross4at Saws.

§= Send for Descriptive Pam
phlet.

EACH'S Scroll Sawing Machine, Improved

guaranteed the cheapest and best {n use. Thirty

days’ trial given. Send for fllastrated circular and p.ice
list. Address H. L. BEACH, %0 Fulton St., New Yor.

=

S~ SCHLENKER’S PATENT >

BOLT CUTTER

NEw INVENTION.  ADDRESS,
HOWARD IRON WORKS, BUFFALO.N.Y.

IRON STEAMSHIP Bl'lLDER:S‘.

Neafie Levy,

S L AL e
: NE ENGINES, BOILERS, AND BUILD-
ERS O SONERING PNOINES,

THE BAND SAW!
i Its ORIGIN and
]‘ ISTORY, with Engravings of the OLDEST

Macurxe, sent gratis. Address RICH 2S5, LOXN-
DON & KELLEY, 224 st. (above Arch). l'hl'lnﬁ-itl:vf:fnl.‘u‘\

R A Vervaler's Brick Machings,

Made at Haverstraw, Rockland Co., N. Y. Mak
nw, « N. Y. Making
teaths of all the brick used in the State. Send furclr‘{'l?li:lrc.

= Over 15.000,000 square
L feet 1n use,

5 = PR
(A

For steep :ur f\nl '"'"";h‘ fo all elimates,
. ASBESTOS ROOF COATING.
or restoring old Tin, Felt, and Shingle Roofs,

ASBEST0S BOILER FELTING,

Tho best nonconduotor, o
S pad 'l and the lghtest and mast eco.
u'.'l':'('; “.l covering for Steam Pipes, Botlers, Of) :wlll‘l: :-l'(f‘
'l’lu-:t‘.-r|l|.|(|::":|d|"r Oxposed to the woather, 5 y

© y 1 !
I"'"';‘,':)l:!]:.:'(""""‘1Il'u“:.'“\l',r,',.l:f." 4 rondy for use, and can
NG ANDC BHRATIING F LY

BOARD. Aol BHEATIING  FI ABBESTOS
,.l,“"“&-(_"\hlll.hlnh FAPER, ABBESTOS, ASPHAL-

Hond hEC .
( for !)( seriptivo Pamphlots, Price Lists, Terma 1o

ot

for powoer than with the commor 4\ " ro
partlculary address BRADLEY MIG (o, iymaner: Yo

Donlers, ote
;l:ﬁ:ﬂl’é{;ﬁmi Now num!"?r.\.}:i\i‘lﬂlz's"hlf‘\'xr: or
59, GOLD BTREET, New York.' o

, V. Carpenter, Advertising : .“7".
nEx 7, New York oity. Wi

PETER COOPERS

Refined Neats Foot 0il

FOR FIRST CLANS MACHINERY,
i ~cndions
1t contalnn no g or seld, and
° u-rlol':; :he best gpenn 011, 08 s witmatod e
¥ For sale at No. 17 Barling Siip, New Yerk.

Diamond -Pointed

STEAM DRILLS.

IE adoption of new and improved applica
Hons (o e celebratod Leschot’s patent, hay s wind
these drills more fully sdaptable to every variely o
ROCK DRILLING. elr  unequalled efMelency and
in this conn"‘y’ spd

CConomy are ltln"'lrdf'd bot
Europe. The Drills are bulflt of varfous sizes snd pat-
terne; WITH AND WITHOUT NOILERS, and bore st

uniform rate, of THREE TO FIVE INCIES PER WIN.
UTF lo hard rock. They areadapies to CHANNELLINGS
GADDING, SBHAFTING, TUN 1 open cut

work: also, to DEEF BORING "z‘:l?"}'ﬁ;?fls THE
VALUE OF MINES AND QUARRIES., TEST CORE

taken out, showing the charscter of mines at any depth,
Used olther with steam or compressed alr, Simple and

durable In construction. Never need starpening. Man.
ufactured '¥
T™HY .\.IBHI(.'QN DIAMOND DRILL CO.,
3 ork

0. 61 Liberty St., New

KEFP YOUR BOILERS CLEAN.

ANTI LAMINA

revents and removes scale o Steam Bollers—aves not
njure the Iron. Io ose over five years,
J.J. ALLEN, Patentee, Pufladelphia, Ps

EVERY VARIETY

STEAM PUMPS.

SEND FOR L LUSTRATED CATALOGUE

GOPE s MAXWELL MFG.CO.
HAMILTON,OHIO.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING,

SOLID EMERY WHEELS, from 1 {n. to 8 feet in diam
The TANITE EMERY WHEEL {8 rapidly taking the place
of the file and the Grindstone. If you wish to make fm
rovements in your Fnclo?'. Foundry, Mill or Shup
ntroduce our Emery Grin Inqrx\lnchfncr({ and note
the saving on Fiies. - ages. A judicious use
of Tanite Emery Wheels and Grinding Machinery will
more than repay the cost in this year's work! Nothiog
will shape, reducs or remore Metalgo cheaply and q!ulckly
a4 o Tanite Emery Wheel. The cuulnf points of a file
are stecl,and each minute’s use {njures its cutting e -

A Tanit lhncrr Wheel never grows dal
ery 1s o substance harder than any metal! We bave lately
introduced half & dozen new Styles of Machines for

Emery Grinding. Prices: 15, £50, 50, ¥, ¥, §90,
$05, ill)_ $125. »nd §135. Send for Circulars and Photo-
graphs to

The Tanite Co.,

Stroudsburg, Monroe Co,, Pa.

B
AMERICAN

Turbine Water Wheel

Has recently been improved and sub-
ected to lhomugh cits DY James
Cmerson, Holyoke, Mass., showing
higher average results than any Tur
bine Wheel ever known, A full re-
ton may be obtalued of STOUT,
MILLS & TEMPLE,Dagton, Ohlo,

Mach 'l'£1 %rg fnsn mzn'gvgl’:s'
TRA HEA :
LUC%S W. PQND MANUFACTURER

oroeater, Mass.
Warcroous, 8§ Liberty Street, New York.,
A. C. STEBBINS, .\gent.

PATENT!

OLD ROLLEL
SHAF TING.

.The fact that this sbafting has 5 per ceut greater
ftrength, 3 Aner Anish, ANG s LIULE LO Kegv, bl aby other
In use, renders it undoubtoaly the most ecopomical, We
are also the sole manufucturersof the CELEREATRD L0k
LIxs Par. COUrLiyg, and furuish Pulleys! Hangers, eic.,
Price lista malled on appll-
JONES & LAU o““:;\?‘
y street, 24 and 3d avenues, Plttaburgh, s,
o 190 8, Canal at,, Chicago.
F¥-Stocks of this Shafting fn store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
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