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Scientific American,

GOVERNMENT USE OF PATENTS,

Inventors are to be congratulated upon three recent de-
cisions of the courts which open the way to an efficlent
judicial remedy for use of patents by government officers
There bas boen a vague idea that obtaining a patent does
not protect the inventor against gratuitous use of his inven
tion by autbority of government. This view was founded

be inoperative against the crown,  But the reasons for this
do not provail in Americn. In this country a patent is a

compact with the inventor to induce him to disclose his in-
| vention for the public benefit,

sovercign is allowed to give to favored persons,

Although the right of an inventor as against government
| hins been for some years recognized, to see how he could have
n remedy has not been so eaxy.  As long ago as 1858 a claim |

| was proferred to the Secretary of War for payment for gov-
ernment use of the Siekles” cut-off.  The government con
tracted with Merrick & Son to build a steamboat,
|tractors attached the cut-off to the engine without paying |
royalty, considering that government was entitled to the froe
use of the invention,  Bickles appliod to the Secrotary of
War, and that oflicer asked the oplnion of the Attornoy
Qoneral.  The Attorney General of the day, Judge Black,

ndvised that the government was equally bound with un in.

dividual to pay a royalty; and thet the Secrctary might pay
a reasonable one {f there were an appropristion available,
This il " gravely embarrasses the {nventor’s right in most
| canes. What he has needed has beon an efficient remedy in
[the courts.  But the courts cannot render judgment agalnat
the government for wrongs done by its officers.  Nor can
they enjoin the government dircetly from nsing an invention;
and if they could, or could stop the use by enjoining the
officers personally, this is not what the inventor wishes; he
wishes his invention used and a rovalty paid.

In 1868, and again in 1868, suits were argued in the Court
of Claims secking to recover royaltics fur government use of
Inventions. In the first of these cases the Warden of the
United States Penitentiary in the District of Columbin set
up six patented broom making machines in the prison, and
employed the conviets in making brooms. There was noth-
ing like a bargain between him and the inventor; and the
Court of Claims said that for want of some contract binding
the government to pay, that court could not render any judg

l

& ment.  In the other case, a patented army tent was adopted

by the War Department and a contract was made by direction
of the Secretary, with the inventor, to pay him a royalty.
For reasons connected with his participation in the rebellion
the payments were stopped; but on proof of the special con
tract, he recovered judgment. Obyviously these views gave
no protection in all that Jarge class of cases where executive
officers were disposed to use inventions as if they were free
to the government.

Three recent decisions present the subjeet in new nspects,
and indicate the law to be that if, upon request of the in-
ventor, an officer competent to contract for nse of an inven-
tion makes use of it without payment, the Court of Claims
may award compensation to the inventor upon a theory of
an implied promise to pay him, while if the invention s used

F against the inventor's consent, or by an inferior officer or

contractor, the individual thus infringing is personnlly lia-
ble in substantinl damages, recoverable in the circuit courts.

2 In oneof the cases, Licutenant McKeever, being the patentee

of an improved cartridge box, submitted it to the War De-
partment in the hope that it might be adopted. Tt was
adopted. But upon the theory that government is not
bound to pay royalties, none was paid to the inventor, He
brought suit in the Court of Claims.  That court decided that
the government has not the right to use an invention, and
that as the eartridge box had been submitted by the inven-
tor to the depurtment, the presumption must be that the

governmént used it under an implied license and upon an
| obligation to pay a reasonable royalty. It could not be
(supposed that the inventor intended to give a gratuitous
=% leave or that the Secretary intended a lawless infringement.
|A judgment for a substantial compensation founded on
| this theory of contract was therefore awarded.
‘ Another suit wus brought against an officer—the Post-
master of New York—who refused to enter into any con-
tract with the Inventor, believing and claiming upon Fug
lish precedents that he ought not to doso. There was, there-
| fore, no ground for a suit In the Court of Claims, but the
Circuit Court held the officer personally lable for damages
‘li an infringer.  The patent in this ease was for an improve-
rment in canceling the letter stamps, It enubled the clerks
1o cancel the stamp on a lettor by the same implement and
stroke which imprinted the postmark,  The device obviously
diminished the time consumed in stamping letters by nmrl:\‘
one half; and the pecuniary saving roalized inthe New York
office during the term covered by the suit was shown to have

n
y or s, Tondon % e | been £63,000.  That I8 to say, the officor had saved, and pre-
tio
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S siak 0 L sumably had remitted to the government at Wasliington,

I £03,000 of poatal moneys, which ho othorwise must hnve ex-
pended in puying saliiries of stamplog olerks,  The conrt
adjudged him personally Hable for thix sum to the Inventor,

| The fact that he had paid it over to government did not pro.

' manufacturing for goveroment, nssumed o nse, as y
posed government had the right to do, the .
vention without paying Wim, But the Court

upon English practice; an Eoglish patent is understood to |

In England patents are o
.83 90 preserved class of * monopolies "—a privilege which the | ﬂprﬂu great satisfaction with the feature adopted by th

The con: |

promptly told them that they had no such
Thews decisions are subject to the ultimate WU

| the Supreme Court st Washington. Should W“M

sustained they will enable an inventor to seek redross in the
courts, whatever may be the way in which his l-vdub
pirated under pretonse of & use for government,
—— - — —————
Ann.xou INDUSTRIES.- OUR ILLUSTRATED m
Not only our home subseribers, but our patrons

j«mmnl more than a year ago, of pubilishing illasteated artl
[ cles on the prominent industries of (his conntry.  To somg
of our forelgn contempornries it seems 10 be & mystery how
It in possible to gather the material and prepare for '
weekly issue the full page illusteations which embellish thy
initial page, together with the other not less beautiful wood
cuts which appear in other portions of the paper,

Nothing like it has ever been sttempted before by any
‘ weekly newspaper devoted to industrial and sciontifie nu
Joots, and only to a publication having a very large clreuls
tion conld the expense aftending the proparation of so muny
contly, original engravings be afforded,

From every number of the SCIERTIFIC AMERICAX our Eng
lish, French, German, Spanish, Ttalian, and frequently Rus
sian contemporaries, also transfer to their pages the illus
trations and descriptions of some of our best inventions and
more important discoveries, and some of them have repro-
duced the full page ents of some of our industrial series,

This will explain to many perplexed persons whose works
or machines hnve been described in these columns whal lins
been to them o mystery.

They receive letters from every part of the world ingnir-
ing about their wares or their inventions, as the case may
be, often in o language they understand not, and they won
der how the writer, in such an out-of-the-way place, ever
heard of them or their inventions,

The London Printing Témes and Lithographer, of June 15,
Just received nt this office, referring to our series of articles
deseriptive of American industries, makes mention of the
three subjects in their special line which appeared in con
secutive issues of this paper not long ago, with extracts
from our articles, Farmer, Little & Co.’s type casting
works; Geo, Mather's Sons prioting ink manufactory, and
the Albion Paper Company’s extensive works at Holyoke
The editor might with propriety have added to the List the
printing press manufactory of Cottrell & Babeock. which
appeared in the Issue next preceding the three mndustres to
which the writer refers, and this would have rendered more
nearly complete the range of subjects to winch our contem
porary is allied. s

—.———
A QUARANTINE FLEET FOR THE MISSISSIPPL

The terrible visitation expericnced in 1878, by yellow
fever, by the cities along the lower Mississippy,
clearly to the United States Medica) Department the grest
need of a more perfect system of quarantine regulation, in-
spection, and disinfection. Also, the want of swift, pro-
perly appointed craft to relieve passing vessels of sick per
sons and to convey such to the quarantive stations sloug
the river. . To meet the peculiar requirements of the case 3
fleet of four steamers has been designed by Dr. J. F Tur
ner, Secretary of the National Board of Health, and these
have just been completed at Pittsburg, leaving that city,
' June 23. for duty on the Mississippi between Carro and New
Orleans. The floet comprises the hospital and supply steam:
er H. H. Benner, and the steel launches Sentinel, Lookout.
and Picket. The Benner is a stern wheel iron hull steamer
of the Western bigh-pressure type, 112 feet Jong, 18 fuet
beam, 4 feet hold. On the main or boiler deck she carries
an iron disinfecting tauk for the reception and steaming of
bedding, ete., supposed to contain the germs of fever. This
tank is 6 x 8 feet, of boiler fron. The upper deck is fitted
up with bath room, physicians quarters, and medicine
chests.  The main cabin is a clear, well ventilated 'P“'
14 x 50 feet, fitted with thirty iron cots for the reception of
the sick. The launches are of handsome model and are 36
feet long by 7 fect beam, and 83 hold. Engine vertical
driving propeller of 32 inch diameter and 6 feet pitch, mak-
ing 230 revolutions per minute with steam at 120 1b.
launch carries a small cannon for calling passing and sus-
pected steamers 10 a prompt halt.  Thelr swiftness W
cnable them to lurry the nnfortunate sick to the nearcst
quarantine station, and s physicion will be on board ench
launch. The Benner will be in charge of Dr. F. W. Reilly,
of Chicago, and the crew will be selected from men who
have run the dread gauntlet of * Yellow Jack.” The cost
of this laudablo enterprise to the government will be about
£35,000. The quarantine stations already provided for are
located at Oalro, Vicksburg, Momphis, and New om
snd also ab the mouth of lho Red ltlvor.

nlmm IN m lm mlm
Tt is interesting to note, in connection with

| deseription of tho rubber manufuciure we last
....... | teet him. The inventor was declared entitled to his damnges, |wwg that the total imports of orude rubber and gtll“

=, G. "\' \_vm\m ¥ -,..II' g ond tho task of coaxing the money ek from the Treasury | pomlu for the United States, for the nine months 1o A

OMOIY . —mﬂm found in Neor and Wort. By Esmi
Iuﬂ»u:m? and red c-ll-’rmom

was left 1o the Postmnster,

1, amounted to 18,444.750 10, valued at 7,436,500, Iﬂ“

The third of the declsions mentioned, earlier in date than | im mn‘ uf

‘ nyoo | e portations for the nine nmntlm to April 1,

o A' .Bl %A ,lﬁ'”" 0 SO ""%‘ oRoamo "lm) tho others, applies the samo prineiples to the almplor and | 010,677 1b,, valued ot $4,887,071, Thix uhowummrldﬂ‘
‘ Mp‘L cie eressnasenessenaees ST CBSICE cise whore certain contractors, becauso they were ! vance in prices within the past year, the avernge e
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the earlier period being not quite 40 conts n pound, while
for the nine montlis ending April 1 last, [t was ovor 56 conts

]
He does not preseribe o model, nud on that polnt says that,
:M the pubille exposure und searabing examingtion NECOSSNTY

—

#ee no reason for our Loudon contempornries casting slurs
ut uoy of the stock owners, if they be princes or lards.

a.poun_d. This avernge includes the Tmportations of all de- | to dutelligent bidding on uny preseribed model of o lock and | Butanew joint stock company (Hmited) bas just been
Noriptions, the best rubber having been ail the time o good | Key would tend to fmpnie, ifnotentirely destroy, the further | registered which is nothing more nor less than an old

deal highor than these figures, and now belng quoted by the
importers at 80 10 05 conts o pound for oliolee Para. The ad-
vance in prices was primarily due o n speculative combing-
ton of Spunish houses in the trade, although it s also
largely attributable to the greatly Incrensed demand for rub.
ber in Burope as well as bere, and the difienlty in obtain.
ing the requisite Jabor for getting it In and curing it at all
the South American producing points.  In the valley of the
Amazon particularly, whence the eholesst rubber comes,
the trouble in obtaining eMeient lubor for any kind of work
i8 the most gerions bar to the progross of that fertile conn-
try, the climate being o very trying one, and the natives
lazy and indolent.

The wonderful variety of usefnl articles into which rubber
As worked up mukes it one of the most important of our im-
ports of erude matevial, and the large place ic fills in the
supply of such nocessities as belting, hose, and packing,
either in competition with or ns superseding the use of
leather, gives it un importanco in our industries far beyond
the money value that the figures showing the importations
Beom 1o ropresent,

A PATENT CASE OF GENERAL INTEREST,

All the shoe munufucturers in the country have been
particularly anxious to know, for about w year past, how
much longer they would have to pay the royalty, avernging
114 1o 2 cents a pair, on shoes bottomed by the McKuny sole
sewing machive, A case bearing upon this point came
before Judge Blatehford, of the United States Cireuit Court
for the Southern District of New York, on the 25th ult.,
and his decision, thongh uot conclusive as to the whole
question al issue, has an important bearing thereon.

The patents owned by the McKay Sewing Machine Asso-
cintion have, from 1860 to the present time, been those under
which prabably nine-tenths of the machine-made shoes worn
in the United States were bottomed.  The associntion made
the machines and leased them to manufacturers, under a
license by which the latter were obliged to pay a royulty on
each pair made, which was done by placing on the shoes
stamps purchased from the MceKay Associntion. Over one
thousand boot and shoe manufacturers, embracing all the
large establishments in the country, are in this way licensces
of the McKay Association,
drawn up document, and, besides everythinZ else therein
calenlated to protect the interests of the association, it has
4 provision by which the licensee agrees not to contest the
MeKay patents during their existence. No real resistance
has been made in many years to the validity of the patents,
and, the business of the association having been from the
first conducted with wmarvelous cnergy and ability, the
patents havo returned clear profits to their owners of several
millions of dollars. In July and August of last year two
of the most important of these patents, with the extensions
which had been granted thercon, ran out, and, although the
machines were covered by other and less important patents,
the shoe manufacturers have, since that time, been debating
the question of how long they must continue to pay these
royaltics. The obvions answer is that so long as they use
a McKay maching, and are bound by their license, they
must pay. In this connection it is important to note that
the McKay Association have, during the past year, been
taking back many of their old muchines, where the manu-
facturers would allow them to do so, and furnishing in their
stead new and improved machines, but the latter have pat
ents in them bearivg date of 1879, and, of course, cover their
use for the full term of the last patent,

To meet this difficulty, and provide a way of using only
the McKay patents that had expired, Andrew H. Jackman,
of Nyack, N. Y., has lately obtained a patent on a machine
of his invention, which e has used since May last, sewing
3,000 pairs of soles weekly thereon, and which be was abont
to offer to the trade. The McKay Association immediately
commenced proceedings against Jackman, aud moved for a
preliminary injunction on the ground that two of their pat-
ents had been violated, one on the ** process " and the other
on the ** product,” as sepurate from the machioe, and also
because the defeadant had violated his license. Consider-
able evidence was introduced,und able arguments were made,
but Judge Blatchford finally put aside ull question regarding
the validity of the patents, and decided to grant the injunc
tion on the liceose alone, holding that it was of t(he sub
stance of a contract, and until it was broken, or the defend
ant released from its provisions, the association had 4 good
case against him.  The license provides several ways where-
by the association may terminate it, or where it would be
broken and become inoperative, but it is not at all clear that
there is any ensy way for the manufacturer to get rid of its
provisions without the consent of the association, who are
likely to be us tenacions of thelr contraot rights under its
proyisions as they have heretofore been determined in up
holding their patent cluims.

-

An Opportunity for Inventors and Lock Makers,
The present kind of mail lock and koy having been in
use for a long time, it has been deemed expediont to mukea
chnp. To this end the Postmaster-General has just issued
a notice, which will be found in onr advertising page, an
nouncing that proposals will be received for furnishing five
pew and diffevent kinds of locks and keys for this purpose.

P S

This license is a very carefully |

Lutility of all such locks and keys for the purposes of the
Fmuils, the Postmnster Genoral prescereibes no modol or sam-
ple for bidders, but relies for n selection on the mechunical
skill and Ingonulvy which o falr competition smong inven
tors, hereby fnvited, may develop in samples submitted by

them.
- — -

BURNING OF OIL TANKS BY LIGHTNING,

The suggestions recontly made by us in connection with
tho Inte disastrous five ot Titsyille, Pa,, caused by the firing
of nn ofl tuok by Hghtning, bave called forth o variety of in.
torosting communentions from different correspondents. Our
sugpestion wus that the Hght vapors from the oil, vising high
nbove the tanks, formed u conductor and led to the firing of
the gos in the tank,

One of our corvespondents, whose lettor wo publish o
another column, suggents n different theory,  Hesthinks that
the eleetrioity enters the tank by runoing along the ofl sup
ply pipe, and that sparks are discharged from the end of the
pipe at its termination within the roof of the tank. He
further thinks that the electeieal charge muy fall upon the
pipe nt some distance from the tank and yet the gus in the
tank will be ignited.  Our correspondent may bo vight, iy
theory is worthy of careful considerntion. The smallest
spark produced in this way will do the business, Wo all
konow how minute an electrical spark will fire an explosive
mixture of gas.  Even the rubbing of the feel on o enrpot
nnd a touch of the finger to an open gas pipe will light the
g8,

Although it mightbe expected that any eleotricity received
by the underground tank pipe would be wholly dissipated be-
fore reaching the tank, still if the original eleetrical c¢harge
were sufficient, and il the exterior of the pipe was more or
less insulated, as it might be if it passed through dry earth,
or if its surface were covered with oil, it would seem (lhat
there might e o leap of a spark from the extremity of the
metallic pipe, within the roof of the tank, to the side or in-
terior casing of the tank, and mischief would result,

When the tank is made wholly of iron, and the end of the
supply pipe, where it enters the tank, is attached to and
forms a good contact with theiron of the tank, then no spark
could be expected.  But if the roof of the tank is made of
wood, and the sides of iron, as is frequently the case, no
actual conneetion existing between the iron easing and the
supply pipe, then some portion of a charge of electricity,
running along the pipe, might enter the tank and leap from
the pipe as we have mentioned.  As a measure of prudence
it wonld bendyisalile for tank owners to connect their ground
pipes electrically with the ivon casings of the tanks. This
may be readily done by means of stout copper or iron wires
outside thetanks, the ends of the wires being well soldered
respectively to the pipes and to the iron casing, so that if
any electricity comes along the pipes it will pass, without re-
sistance or sparking, 10 the iron case and so to earth,

‘We are greatly obligzed to those correspondents who have
sent us their views on this matter, and we hope to hear from
others. The subject is one of such importance that it ought
to be discussed and studied until a sure protection is dis-
covered and an end put 1o the long series of hightning disas-
ters that for years past have regularly occurred in the oil
regions. 8

The fire at Titusville on June 11 was followed June 30th
by the burning of another iron oil tank, at Olean, N. Y,
holding 23,000 barrels, which was also set on fire by light-
ning. This tank belonged to the Aeme Refinery.

—_——vr—

SERIES FORTY-NINE.

Not with egotism, but with a commendable pride, do we
direct the reader’s special attention to the beautifully exe-
cuted engravings which embellish this number of the Scies-

;'rmc AmeRicaN. The reader will also tind profit and be
 interested in the somewhat lengthy deseription of the ex-

tensive industry carried on by the Kingsford Starch Works,
whose product is not only laundry starch, as the title of the
works might imply, but a dietetic commodity which is
favorably known in every part of the civilized world.

The Kingsford Works, illustrated in this week's issue,
comprises the forty-ninth of our industrial series already
published; and we would here announce that we have in
preparation engravings of s number of other extensive cstab
lishments, illustruting the processes of manufacturing other
articles. not generally kKonown, which we are confident will
be of equal intorest to any of the industries which have been
already Hustrated and described in these columns,

— & —
London's Stoek Companies  Limlted,
The English people are famous for forming stock com-

panies (limited) in conducting all sorts of enterprises. Some
time ago Truefit, the colebrated Loudon barber, converted
! his shaving and hair cutting establishment into astock com-
| pany, at which some of the nowspapers made considerablo
fun, naming several lords and bankers as among the share-
holders.  But Truefit understands his business, and, it is
said, has made o fortune out of it, and in all probability the
stockholders in his company will receive lneger dividends
and be more secure in thelp investments than if they plaeed
thelr means in some other more pretentions companies. Mr.
Troefit’s bosiness s certalnly legitimate, and o useful one,
and can only be made profitable by industry; therefore we

curiosity ghop. From the prospectus we loarn that the
compuny seeks Lo raise £2,000, and proposes to buy, sell,
{and exchange works of art, hooks, nnd used foreign postage
stamps,  No doubl the venture is a bona fide one, and it is
satisfactory to note that the promoter tukes 1,000 of the
2,000 shares,  But it i somewhat of a reductio ad absurdum,
Capitil and Labor thinks, to turn such a business into a
Joint stock company, Will there be any directors? the writer
ngquires; What will be their remuneration, and where will
they meet? Perhaps, he adds, in the shop among the old
foreign stamps, the works of art, and the books and mum-
mies! The capital of the company is certainly not ex-
truvagant, but probably suflicient 1o conduct the canceled
postuge department, if it does not go far towards purchus-
ing ** old masters,”

+

Basal Plane Quartz Crystals,

Until within a very few years crystals of quartz with the
basal plane have been accounted excessively rare. 80 re-
foently a5 the year 1877, Professor Egleston, of Columbin
School of Mines, remarked, in a lecture before the Academy,
on some rare quartz crysiuls, that five years before ** only
three erystals of quartz with the basal plane
were known to the scientific world: one
owned by the British Museum; one by the
Imnperial Musenm at Vienna; the other in
St. Petersburg, and these came from Brazil.
They were considered priceless treasures, and
the very witima Thule of rarity in the mineral
kingdom."”

In a communication dated Morgantown,
N. C., Muay 20, Mr. W. E. Hidden, miner-
nlogist, informs us that in a locality in the South Mountains
of Burke county, North Carolina, quartz crystals with the
basal plave are comparatively abundant. Mr. John T.
Humphreys, who discovered the locality, has more than a
dozen of them, and Mr. Hidden himself has seven. In these
specimens the apex of the pyramid of the crystal is cut off
at an exact right angle to the sides of the crystal, as shown
in the anuexed cut.

B
-

THE BOSS PUZZLE ABROAD.

The **fifteen puzzle " epidemic, which prevailed so alarm-
ingly here last year, has extended to England and the Conti-
dent, and our foreign exchanges come to us laden with so-
lutions of the problem. Scientists even have taken the sub
|ject up, und communicate to their favorite papers the
formula which expresses the mathematical possibilities of
it, and editors write columns on the subject for their re-
spective papers. It was a good while reaching the other
side of the ocean, but, like the phylloxer, is doing its devas
tating work.

e o i
The American Science Assoclation.

The twenty ninth meeting of the American Association for
the Advancement of Science will begin August 25, in the
Massachusetts Institute of Technology, Boston, An excep-
tionally large gathering of prominent scientific workers is
anticipated. One of the morning sessions will be held at
Cambridge, and the rest of the day will be devoted to an in-
spection of the various departments and museums of Harvard
University and the Observatory.

—t A —

DISASTROUS STEAMBOAT ACCIDENT.

On the afternoon of June 28 the fine passenger steamer
Seawanhaka, carrying 350 or 400 passengers, while going at
full speed up the narrow and dangerous pass known as Hell
Gate, between New York and Brooklyn, was discovered to
be on fire. The tlames spread with amazing rapidity. Cap-
tain Smith with remarkable bravery kept his place at the
wheel, was surrounded with fire and badly burned, but
nevertheless dirccted and grounded the boat.on a safe point
‘ashore, free from rocks. But during the brief period that
{ elapsed beforethe boat touched, many of the terrified passen
| gers were compelled by the flames to leap into the water
! Abont sixty lives were lost,

The cause of this accident is not yet known; but so faras
we can gather from the nowspapor reports we are inclined
to think it was due to the bursting of one of the boiler
flues.

It would seem from the reports that the boat was carrying
aboat all the steam sllowed by her certificate, that a slight
explosion was heard, that steam first appeared in the upper
cabin, then fire, and that flames blew out of the furnace door.
These circumstances indicate & probability that by the burst-
ing of a flue the guses of the furnace fire were driven out
agaiost the woodwork of the vessel and instautly set her in
ablaze. The steamer carried two boilers, set in the hold.
Whether our theory of the cause of the fice i3 correet can-
uot be determined till the boilers are raised.

This dreadful disaster forms but another evidence of the
inadequacy of the present moans for safety on ste 3

rendered fmpossible. A light freproaf matorial, to take
place of the dry woodwork now used for cabins, ey i
ly needed,

We hope that our luventors will exereise their ingenuity g.r
discovering new sppliances by which such necidents willl

R
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v wishing is con-
m L : SR " q from the wa [l -
:'“" ||l|l|lk_\‘ l’luul Al hl l'( ok v vats, of which there are the immense rooms where the latier part of the work is be.
ducted Into immense clsterns « :

i aegregate capacity of | ing carried on. The middle of the room is filled with long
in all the factorles 0689, hfu'mg -Hl. “ -lrv"'" tables, where the starch has been tipped out of the moulds,
3,180,000 gullo'ns‘ The lquid, hm\-«;-. r"“ . fltered water |and a workman may be seen standing over one of the bars
conomical manu- | wisulIEs, (Hrihg which YRHou® 8670 rIli:-.. and the separa- | of stareh and marking it with & sight indentation at each
ure used for the removal of all fmpu : .-n;mlilm'lll-‘ of the | place where the bur is to be broken, when another work.

AMERICAN INDUSTRIES.-No. 40.
THE ETARCH MANUFACTURE
About torty years ago: Mr. Tnomas Kingsford, whose son
{8 at present the head of the firm of T. Kingsford & Son, of |
Oswego, N. Y., invented a process for the ¢ .
facture of a superior artiole of starch from Indian corn, nnd

B
B
!
/

receive several

from his suceess thon and fmprovements subsequent

duced bave grown up an industry of great
magoitude. Tu other countries starch had been
manufactured from very carly dates, but prin
cipally from potatoes, beans, the sago pali,
Teeland moss, peas, and wheat, and the manu-
facture was carried on in a comparatively ex
pensive way, giving a generally imperfeet pro-
duct. The prineiple Involved in the munifie-
ture is perbaps best explained by a simple
fllustration.  If a little wheat flour be mude
foto a paste in the hand, and then held under
a small stream of running water, kneading
continually, there will be left a tough sub-
stance of dirty white color, principally glu-
ten, and the milky fluid which has passed
off, when allowed to soltle, deposits n white
powder, which is principally starch, with more
or less impurities. The perfect process of
mantfacturing corn starch iz that which eco
nomically takes from the Keroel all of the
starch, and thoroughly frees it from the oll,
gum, snd glutinous products contained in
the whole graw; this requires many wash-
ings, in some of which chemical solutions are
employed, and most careful mechanical ma-

Iy intros | ton of the pure staceh from all the othe

man following places a knife under this point
and deftly breaks the bar, the practice of the
workman and the consistency of the stareh
being such that it is seldom there will be o
varintion of an ounce in the weight of the
squarcs broken off.  Others may also be
seen piassing these squares of sturch to the
gide of the room, where they are placed on
an endless belt 1o be taken up and placed in
the ovens above. Here they are kept at g
low heat until dried, when a thin yellow
crust ig found on the surface, representing
what hus been left of gum or husk after the
previous purifications.  This I8 =craped off
by hand with large Knives, when the enkes
are wrapped in blue paper and again placed
in ovens until dry erystallization tukes place,
so that, on opening the paper, the starch
will split into columnar masses, in which form
it is generally sold,

The other illustrations on the first page re-
guire but little explanation further than that
given by their titles.  The office, as shown'in
the center, is a large, high room, beautifully
fitted up, which would do credit to many a

pipulation, with the aid of elaborate maclunery, besides a | gmin.  For this purpose the establishment has forty-cight | banking institution: on the right is seen a representation of

great deal of experience in the workmen.

pumps, capable of raising 850,000 gallons of water per hour,

{one of the mills for grinding the corn, and on the left the

In our first page illustrations of to.day, and also on this|and there are 61 miles of gutters in use for the various furnace and boiler room. The establishment has the ad-

page,we represent some of the mostimportant of the processes | distributions of the contents of the vals, besides four miles » T O e
River, for utilizing which fourteen turbine wheels, of an

aggregate of 1,200 horse power, are employed, bhut besides
this they run ten steam engines of 845 horse power, and

and details connected with the manufacture of pure and sil- | of water pipes varying in size from 2 to 24 inches in dinme-
ver gloss starch for the laundry, and prepared corn (or corn | ter, The purification of the starch, however, depends more

starch) for culinary use, as carried on at Oswe

the Oswego Starch Factory, the largest estab.
lishment of its kind in the world. Heére, on
the Oswego River, near where it empties into
Lake Ontario, in close proximity to the great
corn producing arca of the West, and with
the lowest possible cost for earringe over the
wuters of the great lakes and their tributaries,
Messre. Thomas Kingsford & Son, in 1848,
commenced the nmoufacture and erected a
factory, The buildings at present cover flve
acres of ground, and give twelve acres of
floor room, while the ground actually occu-
pled for factory purposes amounts to seventeen
acres.  Here the corn comes direct from its
place of first shipment to the immense storage
bins of the establishment—** the deepest corn
bins in the world "—extending to the ful)
beight of the five story buildings, and with a
capacity to bold two hundred thousand bush.-
els at a time. Of course these buildings are
very strongly put up and beavily braced 1o

zo, N. Y., by | upon the practical exporience of the workmen or manager

have thirteen large steam boilers, 331 miles
of steam pipes being in wse for drying pur.
poses and warming the works. The making
of paper boxes and cases and the wood box
making are the subject of separate sketches.
In the latter department 5,000,000 feet of lum-
ber are used yearly; two nailing machines are

_ keptat work here, but, 0 minutely is every

detail economized, the sides and ends are
dovetailed, ns making not only a better box,
but contributing an important saving in the
way of nails © In the makivg of "paper boxes
and cases 600,000 Th. of paper are requireid
annually. This work is principally done by
hand, but some machines crease the sheets
where folds are to be made, and others cut
the paper and press it into the required shape
when the form of package calls for such
work.

In the packing room may bo scen a little
machine, under which empty packages are

carry such an immense weight, e jous elevs : A A X
3 ', capacious clevators being | than upon any rules which can be given, the thorough wash- | held to be filled from a spout. This is the way the pulve

:ﬂ:z")r;‘::"l";;h;l:f: ::l“Tr::'r‘;u:nl‘l;:‘\;v’-:;:: and after. E:m: and careful separation m.«pfirin-.- a practiced eye and (h'(- :'izcd corn starch, or p.mpamlcom for culinary use, is packed.

The grain firt passes through immense f."“ e "v'*'. "'f j}"lﬂ’lll‘-lll. After this is -l:.m- the su:rt-h water, as it | The little machine is so arranged that it will Jet mu. Just

remove chaff and dint, or any substances ‘;hn B might ':m; Awnul‘h-.l,‘ i allowed 10 run nto moulds, where, when | enough for a package, and then the stream stops until the

! afterward injure the machinery. The s e S Ight {} n.xf.«-ntm-l,\ -:-ul'vd, the deposit will h'un- mude a loag, touching of a little spring shows that the operator has placed
g ¢ AL Ix passed o | box-like cake, which may be broken into the required [another empty package in place to be filled.  The number of

enormous vals, where it is soaked, s0 s ¢ rend
. — VO Tender 1ts con- | squares. ear relvhi ' ri
} situents more easily separated, that the star  Mquares, cach weighing about seven pounds after drying, the | packages put up by a girl in one day will average from 1,400

Scko T ik plas it may be ex- | quantity desired for esch package. o 1,600, and the whole operation is so conducted that
1o dust escapes.
This pulverized
corn starch, as it
is known here,
is hardly known
by that name in
many foreign
ports, to which
it I shipped in
Turge quantities,
nnd where it is
called only pre-
pared cormn. It
Is exported to
every part of the
world, and  has
obtalned n high
reputation  for
its dietetic ex-
cellences,

The Jarge view
on this page, en-
titled the “* Se-
parating room,*
shows a promi-
neot department
in this industry,
and one in which
the Ingenuity
of the Messrs,
Kingsford has
been  attended

a sufficient time
bere the grind.
ing process fol.
lows; and for
this purpose
twenty-four
pairs of burr
Mones and six
pairs of heary
Iron  mollers are
usedd; these mills
work day and
nlglnl. and, ope-
mting on wet
grain, change it
o pulp rather
than into flour,
the object being
W erush and
thoroughly dis-
Integratethe par-
ticles Thin
pulp then passes
through & great
number of
servemsand drum
vleves, which do
the firm part of
the work of se.
parating the
slarch from the
holl, the refuse
Being ued o &
food for cattle.

\
|

WOUWNG | with most tm

’
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portant  results
It represents the
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operation to which the pulp is subjected first aftor the |
grinding and crushing by the rollers.  In the Immense cir- |
cular vals here shown a shaft revaolves to which is attached |
arms of partieular shape and form, which has been o mat-
ter of much experiment, to churn up and separate the dif
forent constituents of the grain, an operation which is now
conducted far more expeditionsly and efficiently than was
formerly the case, A smaller view on the same page shows
the interior of a nicely furnished hall which the establish-
ment furnishes for the use of its employes for holding meat
ings, ete., and which is christened ** Firemen's Hall," as
bolng the headgquarters of a volunteer organization of that
kind among the men employed.  Tn the papering and dry-
ing room, alko shown here, the work is all done by men,
although o Iaxge force of women and girls ﬂn\l employment
in the establishment; and it s perbaps as well to remark
here that the firm exercoise the utmost care in the selection of
their employes, not only as to their personal character, but
insisting on the most thorough neatness and cleanliness in
every department,

The main buildings of this immense establishment are all
of stone, brick, and iron, some portions being seven stories
high, muking u total frontage of 800 feet by 200 feet deep.
Besides these there are other large buildings, such as the
box factory, storehouses, machine shops, ete. The works
are now making at the vate of 21,500,000 1b. of starch and
propared corn annually, or about 35 tons per day, giving
employment to upwards of 930 operatives. The Kings-
fords have been continuously engaged in the manufacture of
starch for about half a century. The Oswego Starch Factory
was incorporated in 1848, Dr. 8. Willard, of Auburn, N.
Y., wos clected President of the Company at its first orga-
nization, and has held that office continuously to the present
time. A. G. Beardsley, Esq., of Auburn, N. Y., is the Se-
cretary and Treasuver of the company. T. Kingsford &
Son is the style under which the manufacturing business
is carried on at Oswego, and E. C. Chapin, of 146 Duane
street, New York, who is also one of the Board of Trus-

tees, is the general agent.
. _ —,cere—
A IMPROVED STREET LAMP,

We give an engraving of an improved street lamp re-
cently patented by Mr, John Stewart, of Chicago, Ill.  The
invention relates entirely to the frame of the lamp, which is
made of cast, malleable, and sheet metal.  In external ap-
pearance it is much like the ordinary Jamp, but it is better
caleulated to resist the wind and other forces which fre-
quently destroy the common lamp.

The sogket, fitting the Jamppost and the base plate of
the lamp frame are made in one casting, and the sides of {
the base plate are provided with flaring flanges having at |
the corners sockets for receiving the malleable iron corner |
pieces which are fastened by riveting, as shown in Fig. 2,
which represents a portion of one of the corners in section.

i

BTEWART'S SBTREET LAMP. "

These corner pleces are angled to receive the glass, and are

beaded nt the outside corner 1o give them strength and ri- | sink or flont as ot may until it deeays or is devoured by |

bent over the edges of the glasses to retain them, as shown
in Fig, 8, The upper ends of the corner pieces are soldered
to o sheot metal frome, which supports the upper glasses
and the chimney. The door frame, of tin, Is hinged to the
upper framo of the lamp 5o a8 to swing vertically, and i-;\
provided with a small bolt at the bottom, which is casy of |
necess, and will hold the door locked by its own gravity,

The hinges are made entirely of brass, and cannot therefore

corrode, 50 0 to interfore with the opening or closing of the

door,

The inventor says that the lnmp gets perfectly solid on the
post, and is eotirely free from the warping and twisting so
common to the ordinary lamp and o destructive to the
glass,  We understund that theee are now about one thou-
sand of theso lamps in use in Chicago giving excellent sat-
isfaction,

For further information address Mr, John Stewart, De-

partment of Public Works, Chicago, T11.
— O —

AUTOMATIC SAFETY CYLINDER COCK,
The improved safety valve and eylinder cock shown in
the annexed engraving is the invention of Mr. Thomas J.

So by

by n company at San Francisco, which has organized a
whaling and fertilizer industry, to be carried on at that
point and wlong the const.

The first vessel for whale hunting has just been finished,’
It is n screw steamer, 05 feet long and 16 feet wide, com-
pletely decked over, and very strongly built, It s fitted
with two compound engines, nnd will earry coal for & run
of thirty days, to enuble the gearch for whales to be prose:
cuted along the Alaska shore if necessary. The whales are
to be killed by the whaling rocket or bomb lance. They
are then to be towed to the reduction works on shore, where
the carcass will be treated by an improved process, which
utilizes every part, In tbis process the whale is cut up,
without separating blubber or flesh, and digested by steam
at high pressure in large iron tanks. The process requires
about eight hours, when the oil is drawn off and the residue
of flesh and bones is taken out, dried, and ground together
to produce a fertilizer. Three digesters have been set up,
euch large enough to hold a ten foot section of a whale, and
three ** tries” can be made in a day.

et -
ENGINEERING INVENTIONS,

Mr. Robert E. Greenwell, of Osage Mission, Kan., has
patented improvements in railway joints of that form in
which n set of bolts project through the fish plates and have
ends slotled lengthwise to receive a key which is driven in
in a plane parallel with the bolt.

A machine for deepening river channels has recently been
patented by Mr. Thomns B. Taylor, of Mount Meigs, Ala
This machine is so constructed as to deflect the current of a
river downward, and thus ecause the current to deepen the
channel of the river.

A device for insuring a more perfect combustion than is
usnal in the fire boxes of steam boilers, evaporators, ete.,
has been patented by Mr. John Mailer, of San Francisco,
Cal. The invention is an improvement upon the device for
which Letters Patent No. 219,283 were granted to the same
inventor, September 2, 1879,

Mr. Frank Laufkotter, of Collinsville, I11., has patented an
improved safety stop for elevators, buildings, mine shafts,
and other purposes, so constructed as to stop the elevator
cage and hold it securely shonld the hoisting rope break.

Ice without Freezing.

A new skating surface, called-** erystal ice,” has been in-
vented by Dr. Calantarients, of Scarborough, England. Con-
sidering that after all ice is merely a crystalline substance,
and that there is no lack of sabstaunces that are crystalline at

PARADINE'S CYLINDER COCR.
Paradine, of Erie, Pa. It is capable of letting the water of
condensation out of a steam cylinder without waste of steam,
and is a perfect safeguard against injury to the cylinder by
an accumulation of water.

The safety valve and exit cock are arranged in a casing
connected directly with the cylinder and communicating
with the steam chest by a small pipe entering the lower end.

The safety valve, A, bas two seats in the casing, one
above, the other below the Jateral discharge opening of the

casing, and it is pressed upward by steam acting on itslower |

cnd, the difference in the area of the two ends being suffi-
cient to secure this result. The valve, A, is bored longi-
tudinally to reccive a spindle, B, carrying at its upper end
two valves, C D, which are seated in the valve, A, above
and below a chamber in the upper end of the valve, The
lower end of the spindle, B, is also provided with a valve
which has its seat on the lower end of the valve, A. The
upper valve, C, is somewhat larger in area than the other
vilves attached to the spindle, and controls the escape of
water from the cylinder.

Under ordinary conditions the pressure of steam on the
lower end of the valve, A, will hold it to its seat, but when
an extraordinary pressure is brought to bear upon it, as, for
instance, when there is more water in the eylinder than the
clearance will contain and the piston is just completing its
stroke, the valve will be foreed from its seat, and the water
will escape through the Iaternl opening in the ¢nsing. In
working regularly, when the stesm is acting on the piston,
it also presses the valve, C, Lo its seat o thut neither steam
nor water can escape, but whon the steam exhausts the pres.
gure on the valve, €, is less than that on the lower end of
the spindle, B, consequently the spindle is forced upward
and the valve, C, is opened, nllowing the water to esenpe.
When steam is shutoff from the engine, the valve, A, will
drop of its own grayity and allow all of the water in the
eylinder to drain out,

Two circumferential grooves formed in the valve, A, are
filled with wicking or other pneking to prevent geit from
working into and around the valve,

The working of this valve s entively automatic, and it s
claimed by the inventor that it is lesy exponsive and more
durible than ordinary eylinder cocks,  The inventor informs
us that hie has had this valve at work on a pair of large ons
gines day and night for fifteen months without once failing
or showing signs of wear,

Further information may be obtained by addressing the
inventor as nhove,

—— @ — —
Whaling on the Paclflie Const,
According to the present practice of whalors the blubber

ie chopped off at seq and the rest of the carcass is left to

ordinary temperatores, Dr. Calantarients experimented with
'a variety of salis, and after a time succeeded in making &

mixture consisting mainly of carbonate and sulphate of soda,
{ which, when laid as a floor by his plan, can be skated on

with ordinary ice skates; the resistance of the surface is just
| equal to that of ice, it looks like ice, and indeed when it has

been skated on, and got “* cut up ™ a little, the deception is
| quite astonishing; a small experimental floor has been laid
in the skating rink at Prince’s, and has proved =o suceessful
that no doubt a large floor will be laid there or at some other
Icun\'cnicnt place in the autumn. This floor will obvicusly

have great advantages, both over artificial ice floors, which
are very expensive indeed, and over floors for roller skating.
The sarface can at any time be made smooth again by steam-

| ing with an apparatus for the purpose, and the floor itself,
| when once laid, will lnst for many years. The mixture of
| salts used contains about 60 per cent of water of crystalliza-
‘tinn, 50 that after all the floor consists chiefly of solidified
walter.,

:

A NOVEL WHEELBARROW.
The engraving represents an improvement in the class of
[ wheelbarrows whose body is pivoted to adapt it to dump its
contents by tilting or turning on its pivots. The improve

KINCANNON'S IMPROVED WHEELBARROW,

ment congists in the extension of the front end of the frame
beyond the wheel and hody of the wheelbarrow, 5o that
when the frame is suitably inchned its front end will rest
Lon the ground, and together with the wheel, constitute &
e support for the pivoted body while belng tilted.

This invention was recontly patented by Messrs. J. and F.

gidity,  Smull thin tongues project from the angle, und are Isharks and birds. A less wasteful system has been adopted L, Kineannon, of Verona, Miss.
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About midnight, June 80, an exceptionally brilliant meteor | easily proved by ferrocynnide of potassium or sulphydrie
wis seen from Macon, Ga,  The Jight is described as like ao acid. If there Is only n trnce of copper the dry residue s
pleotele light, but whiter and vastly more powarfal,  The A
oourse of the meteor was from the zendth straight toward the : contning copper.  The percentingo of ncid vnrif_m enongh to
Bortzon, ahich it wonld bave reached al o point hetween | furnish o test for the addition of commereinl aleohol to ram,
AL the zenith it appeared os large asn | brandy, ete., ns an aduolteration, or to strengthen i, The

REPAIRING SPIRAL SPRINGS.
BY N N MAXWELL.

1 find the impression s common among mochnllﬂcs :bln:
it i ot possible to moend o broken gpiral spring o t~ 12 li II(‘
be woll, therefore, to place the readers of the :w g
AMERIOAN in possession of r;:; mothod, which is fuexpen

t sle, and thorongh.

l"‘f&‘:‘::)p:z::‘l «lbof I‘l‘ni metal, of, &y about one gixteenth inch
fn thickuess, and cut it in the shape of a parallelogram, the
longth belug one cighth fueh greater than the dinmeter of :l‘w
broken spring, the width cqual to four of its coils; bore (wo
Lolos on cach side exastly the dinmeter nf.llw sprang apart,
and suficiontly large to admit the spring
wire; make. with o round file, a slight groove
just opposite each hole, as shown in the
smaller view in the engraving, Screw the
broken ends of the spring into these holes
from opposite sides, and the job will be corn.
plete, and at a trifling cost of material, time,
and labor. '

1t will be seen at a glance that two springs
of different dinmeters can be coupled to-
gother Ly the same process Also, that
prece of similar metal with two holes upon
one side and one hole on the other side will make a supe:
rior end plece for securing spiml springs. #

The angles of the piese of metal used  for mending,
should equal those formed by the coils and side of the

spring.

Copper-piating on Zinc,

The use of cyanide baths for plating on zine has the dou-
ble dissdvantage of being poisonous and expensive. Hess
has overcome the objections by rendering the oyaunide bath
unnecessary.  This he accomplishes by the use of an organic
salt of copper, for instance o tartrate,  Dissolve 126 grammes
sulphate of copper (blue vitriol) in 2 Jiters water; nlso 227
grammes tarirate of potash and 286 grammes crystallized
carbonate of soda in 2 liters of water.  On mixing the two
solutions a light bluish-green precipitate of tartrate of cop-
per is formed. It is thrown on a linen filter, and nfterwards
dissolved in half a liter of eaustic soda =olution of 16" B.,
when it is ready for use.

The coating obtained from: this solution is very pliable,
smooth, and coberent, with a fiue surface, und acquires aoy |
desired thickness if left long enough in the bath,

Other metals can also be employed for plating in the form
of tartrates, Instead of tartrates, phosphates, oxalates,
citrates, accrates, and borates of metals can be used, so that
it seems possible 10 entirely dispense with the use of cyanide |
baths,

NEW ORE SEPARATOR.
In one of our recent issues we deseribed a device invented
by Mr. Edison for separaling magnetic sands from the non-
magnetic particles of ore by altering the trajectory of the

EDISON'S ORE SEPARATOR,

falling magnetic substance by means of an oleetro-magnet,
We now give an engraving of unother magnetic ore sepu-
mior recently invented by Mr. Edison, which operates on
an entirely difforent principle, and offects o still further
concentration of the ore by the separation of the metallic
from the non metallic part by diamagaetism,

The suriferous sands are placed in the hopper und allowed
to fall between the poles of » powerful clectro-magnet, and
# blust of air s directed at right angles ngninst the
stream of sand fust ax the Intter passes betwe
of the mugnet,  The non metallic substances are readily
blown away, while the metallic portions nre retarded by din-
maguetism, so that the blast of air has less offoct on them
than it has on the non-metallic substances.  The mm;-l'

quence of this aperation is thot the sands nre divided into
two beaps, one contalning o lurge percentnge of motal, the

other contuining u very small pureentage, or none at all,

Seientific American,
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pnorth and northonst,
purrel and intensely white At 4560 olovation the light

ohisnged toa brillinont red, paled fnto saifron, nnd then into

all shndes of green,  Aait bugan to change fes o It emitted
particles or balls of fire that followed or Tingered in its wake,

MENDING BROKEN SPIRAL SPRINGS

smoke that reflected all the colors throngh which the ball
bad gone. At 807 elevation the light went out,  Three min-
utes after n lieavy report was heard, mixed with o metallic
ring not heard in thunder or in ordinary explosions.  The
meteor was visible about five seconds. It is to be hoped
that specimens of this body muy yet be found.
-t O — -

The Largest Sheets of Plate Glass In the World,

The ** Sociélé Anonyme des Manufactures de (laces ef Pro-
duits Chimigques de St. Gobain, Chauny, et Oirey,” owns the
works of 81, Golin, Chauny, Cirey, and Montlucon, in
France, and Mannbeim and Stolberg, in Germany  There
are two other factories besides at Jeumont and Aniche.

The following plain white and silvered plates were exhib-
ited by these firms, says Mr. C. Colug, in his report on gliss,

at the Paris Exhibition:

Pounds,
St. Gobaing 1 plate 21°15 feet x 1348 = 285 10 foot, white, 7-16 in. .. 1,673
St. Gobain; 1 plate 17°60 feet x 904 = 1171 feot, silvered 3 ’{'(,;g

Jeumont; 1 plate 1781 feet x 1151 = 205 feet, white, ..,

Jeumont; 1 plate 1722 feet x 10 82 = 18212 foot, silvered o
Aniche; 1 plate 15°76 feet x 1043 = 164°38 feet, white | . 660
Aniche; 1 plate 1476 feet x 9:05 = 18258 feet, slivered .. H50

The St. Gobain Works furnished n number of mirrors to
the new Grand Opera of Paris; among others one 2120 x
0-67 feet; others from 4512 to 52°48 feet long.

St. Gobain also exhibited 316 inch thick plate giass for
windows, weighing ‘only 22 10 26 pounds per square meter;
thick polished slabs, such as were used in the aguarium,
7°56 feet long by 2:60 feet wide, 916, 11-16, 14-16 inch thick;
n series of silvered reflectors, deck Jights, bull's eyes, plates
of & rough cast glass, smooth on one side and corrugated on
the other, used for roof covering, weighing ubout 27 pounds
per square meter, from 1 to 28 inch thick. The designs
on the surface consist of fine parallel corrugations or small
and large corrugated and plain lozenges. The large lozen-
ges are used as a substitute for puinted or stained glass in

used for partitions, doors, panels, windows, covered yards,
hothouses, roofs, ete.

They also make gluss tiles, pressed in imitation of the clay
article, These tiles are used for roofing, and are moulded
in such a shape that they can be laid alongside of one an-
other, making tight-fitting joints without any cement or
mortar; it takes 13 tiles to cover a square meter; each tile
weighs about 514 pounds.

Glass flooring made of flags or slabs of rough cast glass
are nlso manufactured in Jarge quantity by these works;
they consist of pieces 6 x 194 inches thick, 11 inches long,
and weigh 165 pounds per squure meter; the upper surface
is generally mounlded in dinmonds, Pavements of glass are
also exbibited; these are made in the same style ns the slabs,
with the upper surface moulded in diamonds, but are much
thicker, and are intended for pavements for carrisge ways.
They are made of cubes of about 6 x 61 inches, and weigh
each 19:80 pounds; they are sold by weight, Rough slabs
are also made of 6:56 x 2:65 feet, varying in thickness from
-1 inch to 114 inches; weight from 213 to 492 pounds,

This compnny also exhibits all the dilferent rough cast
glasses used in the manufacture of lighthouse apparatus,
such as rings, parts of rings, and rongh lenses.  As a speci
men of the thickness that can be given to cast glass, there
was shown n disk 4:03 feet in dinmeter by 814 inches thick,
duplicate of the one offered to the French Obseryatory to
make a mirror for their Inrge telescope

— e~ Pl e

Tonting Alcoholie Liguors,

| The following hints in regard to alecholic liquors are given
' by Dubrunfaut in a French journal: Commercial aleohol
{ and aleohiolic drinks differ from each other partinlly by o
characteristic flavor, partially by different ehemical prufmr-

falling | ties. A chnractoristic distinetion i tho amount of acid in
on the poles | the different liquors,  All pure nleohols contain only 1 per

aont of netd, while freahly distilled cognae shows 8 poer cent,
{ and this Increases considenibly when kept long in barrels.
[ In ten or twelve years the same cognae will have 8 or 9 per
eent of neld, while the originn pereentage of nleohol ix re-
iclu(-ml from 6415 1o 80 per cent,  The quuntity of aleohol is
{ decrearod hoth by evaporation and the formution of neid,
LAl othor alcoholic Hguors show the same chunges, and in

o e —

churchies for economical reasons. The small lozenges are |

weighing more than 1,320 pounds. This disk is an exact |

Emlclhlnu also contain copper.  The presence of thissmetal s

burned and the ash tested.  As a rule, industrial aleohol slso

copper, however, furnighes no relinble elew,
— B
A Stenmor lRuns Down n Loek Gate,

An unexpeeted source of danger in cansl navigation s

Surrounding it, alye, in this stago, was o dense vapor of [ been demonsteated at Montrenl,  On June 80 the steamer

Boheminn, enreying (fty passengers and gn
nssorted enrgo, entered canal lock No. 2 from
the Lachine Canal Basin at half speed.  For
some couse, ny yotunexplained, a full hend
of wteam was pul on snd the steamer way
Liurled ngainst the gate which separated the
lock from n muss of water thirteen feet high.
er, n mile in length, and several hundred fee
in width. The gates were smashed, and the
flood which poured out carried everything be-
fore it. The Bolieminn was driven back and
sank almost instantly. The water drove
furiously on, submerging wharfs, sinking many small ves
sels, ingulfing numbers of laborers, and earrying terror and
vuin in every divection, It is said that the deluge of water
sel the huge ocean steamships in the harbor of Montreal
dancing like so many cockle shells

The outrush of water from basin No, 2 left the vessels in
it on the bottom, many of them with broken backs.  Others
were severely strained aud their eargoes much damaged,
Several weeks will be required to repair the mischief; mean-
time navigation will be impeded and seversl important mills
stopped.

Progress In Rifle Shooting.

The victory of the American rifle team at Dollymount,
June 27, with n score of 1,202 against 1,280 for their Irish
competitors, six shooting on each side, shows that the limit
of progress in rifle making and in rifle shooting has not yet
been reached.  This may be safely inferred from the fact
that the best previous shooting in any match has been ex-
ceeded in this, and yet there is a considerable margin be-
tween its record and absolute perfection. The precision
already arrived at, however, is such that but one of the 540
shots fired at Dollymount would have missed a man, the
ranges being 800, 900, and 1,000 yards.

IMPROVED CARTRIDGE, -

Cartridges as commonly made consist of four pieces—the
tube, the head rimmed disk, an inner disk fitting in the
tube, and a screw connecting the disks together and clamp-
ing the tube. This construction pecessitates the use of a
re-enforcing strip at the base of the shell, and the head disks
lack strength.  Our engraving represents a new method of
constructing cartridge shells or cases, recently patented by
Mr, Julien Saget, of New Orleans, La,

X 3
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SAGET'S CARTRIDGE.

The tube, which is of paper, has one end Hanged inter-
nally to receive the thimble or cup, A, which iy thrended to
receive the hollow serew or anvil holder, B. A flanged
plate, D, is fitted over the end of the cartridge, and the
plate, D, und thimble, A, are drawn tightly together by the

ianvil holder, B. The shank of the anvil, C, is now inserted

in the holder, B, and a ciroular steel plate, B, is screwed on
the unvil holder, completing the eartridge shell, as shown in
Pig, 1. The shell i charged fo the usual way, and a cap s
pluced on the anvil, C, und pressed home.

| Should the paper tubes be injured by the explosion or

otherwise, it is readily roplaced by a new one, thus saviog
the more expensive parts of the cartridge,

The steel plate added to the portion of he eartridge
which receives the blow of the hummer, renders the car-
tridge more durable than those of ordinary construction.

Eurther particulars may be obtained by addressing the in-
. ventor us above.
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3wl ELECTRO-THERMIC TELEFHONE,
T the Kititor of the Seientific American:
Some of the recent European scientifio papers contain an
stmot of o paper read by Mr. W, IL Precos before the
Royn | Socloty, in which ho deseribos & telopbone receiver,
!mmll % duo to the linear expanslon of o thin wire
undor tension when placed in & microphovle cireuit.  Ac
cording to his own statement the lostrument is neflioient,
o 1t fudls to articulato distinetly, and roquires n very strong
onrrent, which would soon destroy any microphone or tele-
phone transmltter,

This oxporiment v exceedingly Intovesting and s un.
doubledly new to Mr. Precco, but, ws many of wy friends
onn testify, 1 tried the same oxperiment long since, and us
It soomed to give promise of being w good telephone receiver,
I follownd the idea with great avidity, until | found, after
 great deal of experiment with wires of different metals
and of difforent longths and thicknesses, that only tones
with their modulations could be produced;
artieulation being almost entirely wanting.

Among the metals tried were iron, steel,
copper, alumioum, magnesium, and pla
tinum.  The only alloys tried were bruss and
Gorman silver, I also tried very thin pencils
of carbon,

The apparntus by means of which theso
expurimoents were carrlod on was so similar
o that of Mr, Precce that I send a sketeh of
it herewith, The head of an ordivary telo-
phone cose,containing a thin iron dinphragm,
214 inches in diameter, was sccured to one
ond of a board about throo feet in length,
Near the opposite end was placed u post sup-
porting a hook, to which was attached one end of the wire
10 be subjected to electro-thermic influence, the other end
of the wire being attached to the center of the disphmgm.

The diaphragm and the post were placed in a microphonic
cirouit, and a long copper wire attached to the base of the
post was wound several times around the expansion wire,
#0 that it could be moved along to expose more or less of
the expansion wire to theaction of the current, thus virtually
altering the length of the wire,

Currents of various strengths were employed during the
course of the experiments; but with all the modifications of
the apparatus, or of the current applied to it, 1 was utterly
unable to get anything like the distinet and perfect ar-
ticulation secured by either the Bell or Edison receiver when
used in connection with a good trausmitter. However, I
soon found a practical application of the clectro-thermic
principle, in a telegraphic relay, and adapted mechanism to

‘the expansion wire which would faithfully render the im-

pulses of a line in a local circuit, notwithstanding the varia:
ble expansion of the wire under different strengths of cur-
rent. :

Although the electro-thermic telephone receiver was prac-
tically a failure, I do not regret the course of experiment,

a8 it has resulted in the development of an invention of

practical utility, but widely different from that whick was
originally sought for.

New York, June 28, 1880.

Georae M. Horxixs.

- American Wood Engraving.

In a review of the volume of proof impressions of wood
cuts from Seridner's Monthly and St. Nicholas, Mr. Philip
Gilbert Hamerton, the distinguished English art critic, says
that ““modern wood engraving, imitating the qualities of
many different kinds of art, bas never been ‘earried so far
in Burope as it is now in America. A more versatile pro-
cess it wonld be impossible to imagine. The only objection
that strikes us is the painful sense of the toil involved whea
we know how the work is done; but this toil may be pleasur-
able to the engravers themselves when they have reached
such a high degree of skill.”

Apple Jelly.

Much inquiry bas been made of late years for the best
way 1o utilize the surplus crops of apples in nbundant
rs. As the promise is strong for a heavy crop in
1880, it will be well for owners to prepare forthe best modes
of marketing. In addition to selecting and shipping fine
specimens, drying, and converting into vinegar will be large-
ly employed. Avother mode, less known, and less exten

sively adopted, is manufacturing the fresh juice into jelly.
One of the most suceessful manufacturers of apple jelly,
and who suceeeds in making uniformly an excellent product,
is Inane Mekeel, of Poplar Ridge, Cayugn county, N. Y. By
several years' experience ho has brought the process to great
perfoetion, ‘The first, and o most essentinl requisite, is to
use good apples—such as would be regarded as excellent

Scientific dmervican,

fermentation of the julce spoils the charucter of the jelly. |
In cold weather the whole process may extend through threo

or four hoars, from the grinding of the apples to the com ‘
pletion of the Jelly; but if the temperature s as high as 60%,

the time must be less than an bour,

Cook's copper evaporator is used for bolling dowa the
juiee.  Iron will not answer,  The vvaporaior is thoroughly
washed dally, The fulee is reduced to about 30° or 32 of
the saccharometer, and three quarters of an hour to one |
hour s required for the process, A barrel of Juico will
muke fifty pounds of jolly. A gallon will weigh about cleven
pounds—or nearly five gallons are mudo from n barrel of
Juice.  The evaporator is twelve feot long, the process In
continuous, and one barrel or more s reduced por hour.
The jelly I8 poured into the moulds while hot and liguid.

Mr. Mekeol manufaoiures more Iargely in abundant yoars,
In 1878 ho made twelve tops of jelly, One bushel of ap:

ples will mak. five or six pouuds. Not over tweuty ori

ELECTRO-THERMIC TELEPHONE,

twenty-five bushels of apples are ground or worked at o
time, as it is all.essential to evaporate before there is any
fermentation. The fruit should be well assorted, so as W
have all of equal ripeness. The cost of manufacturing Is
about a cent and n half per pound, including fucl. The
price of the best apples is of course greater than the labor.
The wholesale price of the jelly is eight cents per pound,
and Jarge quantities are shipped to purchasers. The jelly
will keep any length of time; it has been found good and
fresh after the lapse of four years,

It is probable that the process of manufacture might be
continued into winter, in a large basement, any desired de-
gree of coolness being secured by ventilation. —Country
Gentleman, ‘

NEW TELEPHONE EXPERIMENRTS

Ata recent meeting of the Royal Society a paper was
read * On some Thermal Effects of Electric currents,” by
William Henry Preece, Genernl Post Office:

I have been engaged for some time past in experimenting
on the thermal effects of electric currents, but the final re-
sults of those experiments are not sufliciently ripe at present
to justify my bringing them before the Royal Society, 1
have, however, obtained one result which I believe to be
sufliciently novel to justify a short preliminary note,

The most striking facts elicited by these experiments are:

1. The extreme rapidity with which thin wires acquire
and lose their inereased temperature,

2. The excessive sensibility to linear expansion which fine

mitter, M, and & battery, B, of six bichromate of potash
cells In another room out of hearing

A platinum wire of 00003 Inch dinmeter and six inches
long from p to p was first wsed, snd the sonorous effets
were most miarked and encouraging when the microphons
tranumitier, M, was spoken into, The artieulation, though
mufled, was clenr, and words oould easily be heard.

1. Experiments woro first made o determine the length '

which gave the loudest sound and the clearest articulation,
and, after repeated trinls with every varlation of lengih from
one ineh to six feet, it was found that a wire six lnches Jong
gave the maximum effect,

2. Experiments were then made to determine the dismeter
of the wire that gave the best offect, and ufter repeated
trinls with overy gauge drawn from 00005 inch W 0005
Inch, it was found that wire of the diameter 0001 inch gave
the best effect

8. Exporiments were then triod with wires six inches in
length and 0°00) inch diameter of different ms-
terlals, namely, gold, lron, aluminum, silver,
copper, palladium, and platinoum, and they
ecame out in the following order of merit:

Platinum, very clear; aluminum, very va-
rinble; pallsdinm, clear; iron, clear; copper,
faint; silver, faint; gold, very poor.

4. The effcct of mechanical strnin was
tried. It was found not to vary the effect,
When once the requisite tension, which varied
with each metal, was obtained, further tight-
ening up did not vary the clearness or lond-
ness of articulation, Gold would scarcely
bear the tension required to reproduce sono-
rous vibrations, hence its low position.

5. Very thin carbon pencil, 00625 Inch dismeter, was tried
under compression and under tension, but no effect what-
ever was experienced unless a bud joint was made, when at
once a faint microphonic effect was apparent,

6. No sibilunt sounds whatever could be reproduced.

7. That the effect was due to heating and cooling was
shown by the fact that it was possible to increase the cur-
rent to such a strength as to render the temperature of the
wire sensible to the touch, and then to make its elongation
and contraction by low sounds evident to the eye.

It therefore appears from these experiments that wires
conveying those currents of electrictity which are required
for telephonic purposes expand and contract as they are
heated and cooled, and as the variations in the strength of
the current are small compared with the strength of the cur
rent itself, the expansion and contraction vary in the same
ratio as the condensation and mrefaction of the air particles
conveying the sonorous vibrations which produced these vi-
brations.

The mechanical changes, or molecular vibrations in the
wire, due directly or indirectly to telepbonic currents, which
result in the reproduction of sound, bear a close analogy to
the mechanical changes due to the direct transmission of
sound, but with this important difference, that while the
vibrations due to sound are progressive along the wire, and
their velocity is low and easily measured, those due te
thermal effects are practically instantaneous, and therefore
affect simultaneously the whole length of the wire.

Note.—De Ia Rive, in 1843 (side ** Electricity,” vol. i, p.

wires of high resistance evince,

THERMAL TELEPHONE,

Now as the rate of heating, und therefore of expansion
and contraction, varies vory nearly directly as the Incromont
or decrement of the currents whon these varintions are very
small, it occurred to me that if o long wire of small dismeter
and high resistanco were attached to a sounding board or to

table sorts. They must be fully ripe. If not quite ripe, | the center of u disk (such as one of those used for telephones

they must be allowed to remain in heaps after gathering.
Autumn tuble sorts are first employed, und as the manufac
ture continues, winter varieties ripened in a warm place
come into use,

The next essential requisite is a cool temperature.  The

Juice belng separated with o grater eider mill, will ferment |

o0 soon if the weather is warm. The thermometer should
never raoge higher than 60° in the middle of the day; 40° or

thereabonts ix preferrod, The work s commonly com |
menced about the middle of October, and s continued till

the fiest of Decomber, If o warm doy oceurs, the manu-
facture fs omitted i1 the weather In cooler,  The slightest

Land phionographs) and it formed part of a circult conveying
l telephonic currents, sonorous vibrations ought to be repro
| duced.
! The sketch shows the arrangement of the apparatus used
| for the experiment,
A was a stout base of mahogany, on which a brass sup
Cport, O, was attached so that it could slide and be fixed at
any distance from D.
D was at first & disk of thin paper, and then of thin iron.
P was the wire experimented upon whose loose ends
Swere connected (o torminals on the wooden base, so a8 1o

304), observed that an iron wire emitted sounds when rapid
discontinuous currents were passed through it; bot he at-
tributed the effect to magnetism, for he failed to obtain the
same cffect in non-maguetic wires like platinum or silver.

Grabam Bell found, in 1874, that a simple helix without
an iron core emitted sounds, and (in 1876) that very distinet
sounds proceed from straight pieces of iron, steel, retort car
bon, and plumbago, when conveying currents,

Professor Hughes showed that his microphone was re-
versible, that is, that it could receive as well as transmit
sonorons vibrations.

Mr, Weisendanger (Zelegraphic Journal, October 1, 1878)
roproduced sounds on a microphonie receiver which he
called o thermophone, and attributed the effect to its true
cause, namely, the expansion of bodies under the influence
of heat, which, in fact, is the explanation of all microphono
recoivers.

Ader reproduced speech by the vibrations of a wire con-
voying currents of electricity, but he found that only mag-
netie metals were effective, and therefore, like De la Rive,
ho attributed the result to magnetic agencies (edde Count du
Monoel, Telegraphic Journal, March 1, 1879),

These and many other sonorous effeots of ourrents on
wires may be really due to such heat effects as I have de-
soribed,

-

The Hudson River Tunnel,

The bill “to provide for excavating and winneling and
hridging for transportation purposes within the villages and
cities of this State,” passed by the New York Legislature,
has been signed by Governor Cornell.  The completion of
the Hudson River Tunnel is now suthorized, and becomes
purely u question of scientific and financial engincering.

ST SN
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llonor-vlo il
A committee appointed in 1876 and presided

Dumas, have reported to the French Chamber of

Prof. Grabhum Bell, of telephone fame, and the seeo
of 20,000 francs to M. Gramme, the well known oy
the dynamo-electrie maching bearing his name,

be inserted in the elreuit containing s« microphono trans:

one to reccive this distinetion was Rubmkorfl
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NOVEL GATE CLOSER. ,ﬁwlng purposes and for draining mines

. :
The invention

Mr. John Tuggle, of New Middleton, Tenn., has invented

The engraving shows a simple aod effective device for | consists in pump barrels suspended from a walking beam | an improved currying knifo. The improvement consists in
ddn‘ gates  automatically without  the application nfi’aml reciprocating upon a valved piston head that i held [a novel construction and mode of attachment of the blade
springs or weights. The gate rises bedily as It opens, | upon a fixed rod.  The barrels are fitted with check valves, [and stock of & currying knife, wherehy provision is made

and 1 closed by its own gravity,

having long pintles, und fs supported by an inclined rod, | that may be fitted in open or bored wells and driven by
having & bearing st its uppor end in a socket attached to | horse, wind, or steam power

the gate, and at the lower end in a socket attached to the post
ecventrieally to the pinties of the hinges
Opening the gate causes it 10 rise bodily hy
throwing the inclined rod into & more nearly
vertioal position, when the gate s released ity
own weight closes it

The socket which receives the upper end of
the inclived rod s rigidly attached to the
hinge strap, making a strong and durablo
bearing.

A patent for this device was recontly issaed
1o Messrs. John Kohnmann and Samuel R
Latta, of Dyersburg, Tenn., who may be ad-
dressed for further information.

—_—eer——— -
Philadelphia®s Textile Industries,

Mr. Lorin Blodgett, who has in charge tho
census of the textile Industries of Philadel-
phia, finds 460 power mills or groups of mills
in the city, and about 200 hosiery and carpot
manufactures, not using steam power, In a
recent siatement concerning this hranch of
industry Mr. Blodgett said:

It is well known that Philadelphia is the
greatest manufacturing center of the world,
but it is not o generully known that the tex.
tile manufacturers contribute more than any
other class to this marked distinction of our
city. 'The census now being taken will show
that the value of the products for the present
year of the various manufactories of our city
will reach the grand total of $600,001,000
To this the textile manufacturers will contri-
bute: In woolens and cottons of the general

EOHNMANN'S GATE CLOSER.

table, $48,500,000; in carpets, £23,000,000; in hosiery and | improvement in paper-cutting machines. The invention re-
knit goods, £23.000,000; in worsted yarns, £12,500,000; in | lates to a machine for trimming the edges of magazines,
silks and mixed goods, §7,000,000—an ageregate of §115,- | pamphlets, or books, and for cutting paper into sheets of

an amount of which | different sizes, and for other similar purposes; and it con-

000,000—over one sixth of the whole, ‘

they may justly feel proud. not only on nccount of the posi- J sists in a novel armngement of an adjustable table for hold-
tion which it aids in giving to our ciry, but also because of | ing the book or paper to be trimmed or cut, a frame for sup-
the means of subsistence which it affords to s0 many of its | porting said table, and an sdjustable bar for clamping the

people. The outlying districts, of which Philadelphia is

Philadelphia avd vicinity £153,000,000."
—_— vt ——

book or paper, and a knife used for the trimming or cutting

the business center, will add £38,000,000 ta this, making for | process.
An improved starch press has been patented by Mr.

Richard Johnson, of Madison, Ind. This invention relates

NEW CAR MOVER, to means for extracting water from starch, which hashereto-

The device shown in the annexed engraving is applied to
one of the wheels of a car when it is desired to move it for
a short distance. It consists of a wooden
lever having on one side two triangular steel
bars whose edges age eapable of biting into
the side of the car wheel. A stont bolt bent
at & right angle projects from the side of the
lever near the trinngular steel bars, and is
threaded so that it may be adjusted to wheels
of different thicknesses,

When in use one end of the lever is placed
against the car axle as a fulerum, and the
odge of the wheel is clamped between the
triangular steel bars and the booked end of
the bolt.

By pulling or pushing on the long arm
of the lever the car wheel is turned and
the car moved, When pushing, the lever is
placed over the axle; when pulling, it is
placed under the axle.

This device was recently patented by Mr.
0. B. Blakeslee, of Raokin, TIL, and is ma-
nufactured by J. T. Mug & Co., Lafayette,
Ind, who may be addressed for further in.
formation,

Lake Ontario Shad.

The sttempt 1o stock Lake Ontario with
JandJocked shad turns out less favorably thun
seemed probable ashort time ago. The TVmes,
of Watertown, N. Y., says that on the 19th
of June the Edith Bewal, on her trip to South

fore been necomplisbed by means of ovens and other devices
involving the necessity for the employment of heat.

Bay, passed through compact masses of dead
or dying flsh, extending In windrows ten
feet wide and miles in length, while seattered
fish in countles numbers covered the waters
hetween the rows,

The fishermen, who say that each fish has
a mossy spot upon 1, of a yellow cast, with
s red Jook about the edges, have had bard
work to get rid of the multitudes of dead fish, whose

stench polluted the air,
— e el O g ‘
MISCELLANEOUS INVENTIONS. | runners,

Mr. William V. Henry, of Sacramento, Cal., has paiented
an improved pumping spparatus

BLAKESLEE'S CAR MOVER,

An Improvement in harrows has been patented by Mr
| William L. Waddy, of Peytonn, Ky. The object of this
[ invention Is to enable a harrow to be reversed and <hd on

1t i hung upon hinges  and the whole apparatus constitutes a balanced force pump | for adjusting the blade to suit the different kinds of work

A novel and convenient device for supporting window
ghades nnd curtaing hax beon patented by Mr, George Bald.

Mr. Granger W, Smith, of Chili, N. Y., hax invented an ' win, of S8outh Manchester, Conn. The invention consists

in & combination of bhrackets, shade rollors,
virtain cornice, and curtaln rod,

A button =0 made that the face and shank
can be readily soparated and again united,
hins heen patented by Mr. Henry H. Sehmin,
of South Brooklyn, N. Y. The invention,
although simple, cannot be deseribed without
engravings,

Mr. William P. Owen, of Mount Pleasant,
Tenn,, bas patented an improved folding ex.
tensible fire screen, which is composed of
hinged or both hinged and sliding sections,

Mr. John L. Paxson, of New Hope, Pa,
has patented an smproved register adapted
especially to the mllying of lumber, but ap-
plicable also to indicating the speed of ma
chinery, or for adding a column of figures, or
for measuring distances, ete,

Mr. Joseph B. Eaton, of Shamokin, Pa,
has patented an improved machine for mak.
ing lozenges which is simple, convenient, and
effective in operation, It consists in arrang-
ing narrow belts botween the cutters 50 as to
allow the lozenges to pass through, while
they hold thescrap down and feed it forward,

Mr. August Hoen, of Baltimore, Md., has
patented an improved process of Jithoeaustic
engraving, consisting in drmawing parallel
crossed lines on the etching ground covering
the lithographic stone, for the purpose of
giving a roughened surface of even texture
to the stone, then applying an acid for the
purpose of deepening and broadening the
lines and producing pyramidal points, then
covering the lines with a solution of gum arabic in water,
then rubbing down or otherwise reducing the points to pro-
duce the uneven surface required for the lights and shades
of the engraving.

An improvement in dividers for striking circles with
chulk or peneil points has been patented by Mr. Charles F.
A. Reimann, of Pine Bluff, Ark. The object of the inven-
tion is to strike two or more concentric circles abone sweep
of the instrument. It consists of dividers with the pencil
foot adapted to receive two points, and in providing the
dividers with an adjustable arm adapted to receive several
points and hold them on a level with the feet of the di-
viders.

An adjustable smoke stack espocially designed for steam
fire engines, whereby the draught from the
boiler can be increased or diminished at will,
has been patented by Mr. Asa W La France,
of Elmira, N. Y. It consists of a section of
a flanged and longitudinally-ribbed  pipe,

gmaller than the outer section of the smoke
stack set within said stack and vertically ad.
justable therein, whereby the exit of the
smoke stack may be dimivished or increased
at pleasure.

Mr. William Klemm, of Pittsburg, Pa.,
has patented an improved curtain cord tight-
ener, consisting of n cam pivoted in a clamp
that slides on the vertically-plneed rack, so
that the tension of the cord that is passed
around the outer ond of the cam forces the
inner end of the cam against the face of
.the rack and holds the cam and clamp im.
movable, ]

Mr. Willinm Keane, of Stratford, Ontario,
Canada, has patented an improved tow: clean-
ing mochine. Heretofore the tow has been
cleaned by hand by tow pickers and beaters,
operations involving considerable expense
and waste of tow, besides not being effec-
tive For n proper understanding of the
pature and objects of this invention, it
should be understood that the tow is the re-
fuse from flax scutching machines, which are
made in varions forms, but generally using
revolving catters, which remove the rough
fibrous shives and other refuse while the flax
is held by the seutcher.  The tow is then par
tinlly cleancd from the shives and refuse by
separnte operation,  In this machine the
beaters of the seutehing machine are used
for cleaning the tow after it is removed from
the flax, and deliver the cleaned tow sepa-
rately from the shives and other refuse, thus accomplishing
the complote operation without oxtra machines.

Mr William E. Huse, of Brookficld, Mass., hus patented
an improved cattle stanchion.  The object of this invention

Mr. Silas Courtright, of Hooker's Station, O., has patented | is to furnish attachments for cattle stanchions so constructs
The object of this in. an Improved tag attachment which is designed to render the [ed that eattle may bo released from their stanchions and

vention is to furnish simple and dumble apparstus, especi- | tug elastie 10 a certain extent, and thus relieve the horses | from the stable in n moment and withouwt entering the
ally adspted for raising large quantities of water for ir-!from undue strain.

barun,




’ » » . -
JuLy 17, 1880.) Scientific American, 39
W, — PE——
THE TEREBELLA AND HERMELLA. | brute animals to drink themselves full, have their nearest re- | skinned animals.  The see ompanying illustrstion represents
While mmdodng Ilnng nny of our sandy consts, we fro [ lations in (hose which attach themselves to the exterlor of | the skate sucker, Ponloidella mvrieata (nutursl size). From
quontly come across some moderntely largo tubes projecting | fishes and erostuceans,  While, however, the free sw Imming | the fact that |t 'ln more frequently found sdhwvinz 1o the
from the sand, and rather consplenous in the little puddles | leoches have ringed bodies, the parasitic leoches of fish | different mombers of the skate or ray family of fishes, it &

left by the receding tide. Round their mouth is usually a|and crabs bave soft and smooth bodies

setof forked fllaments which, lke
the tube lwelf, are composed of
fragments of sand agglutinated to
gether. The substance of this fhibe
is very soft, but very tough, and
will endure a tolerably bard pull
without hreaking. If the inhabi
tant of theso tubes be sought, it
will not be found without much

v oxpocially in the | most commonly known as the skate sucker, This genus of

marine leeches can bo generally dis
tinguished by the numerous tuber-
cles on the rings of the body,
which produce o very curious effect
The prevailing color of the skate
sucker is a greenish gray.

These marine leeches are provided
with a large and powerful sucking
disk, by which they can maintain

& LXd

\e labor, for the tmvhel.ln Tetreats to o Srinagirodicpess
2 the further extremity al the least pendicular position; but their most
|'; indication of ulmm‘f; .]l:l as the common position, when at rest and

: :'r tabe e PHSGOUINNS I ng‘b' aad sttached 1o inanimate nhja‘(‘tn_ isa
4 is always conducted under stones spiral, the head being in the center.

or among rocks, it Is not easily dis.
lodged.

As in the enso of the sabella, this
annelid performs Its architectural
labors by means of its tentacles,
which are most wonderfully con-
structed, so as to be capable of ex-
tension or retraction, and at the
same time can seize or throw away
a particle of sand at any part of the
tentaele.  The method of working
is very well given by Mr. T. Rymer
Jones in ** Wood's Natural Histo-
ry:”

“1If a specimen be dislodged from
its tube, it swims by violent contor
tions in the water, after the man-
ner of varions murine annelids; the

On my return to the squariom,
one of the large fresh water tanks
which had been neglected for seve
ml months had become so infested
with a small variety of parasitical
leech that it was with difficulty the
glass front could be kept clear of
them, Even the extreme tops= of
the aquatic plants growing in the
tunk swarmed with thousands of
thom constantly extending them-
selves in their endeavors to cateh
on (they not being free swimmers)
to the tails and fins of the lake dog-
fish, or the large specimen of fresh-
waler eels contained in the tank.
The ecls instinctively avoided rest-
ing on the floor of the tank or com-

ing in contact with the plants or
rock work sides of the tank, but re-
TEREBELLA EMMALINA,— (Natural stze.) HERMELLA.—(Magnified. AIpAC ETEaced e i ey 18

the open clear mid-water. Still,
with all the precautions taken by the eels, many
of them beeame fringed with hundreds of the leech
es.  Ihave seon the cels repeatedly loop themselves
80 a8 to bring the head and tail together, in which
position they would strip off the leeches swith their
teeth; and in s0 doing they often bit or tore off
small pieces of their flesh and fins, so that in course

tentaculie and the branchim are
compressod and contracted about
the head, like a brush; and as the
animal is very soon exhausted by
such unostural exertions, it soon sinks to the bot-
tom. Should u quantity of sand be now seattered
fram above, the tentaculwe, speedily relaxing, ex-
tend themselves in all directions to gather it up,
sweeping the vessel quite clean, so that in a very
short time not & particle is left behind that is within
their reach, the whole having been collected to be
employed in the construction of a new artificial of time (when the wounds did not heal rapidly)
dwelling, adapted to shelter the naked body of the = < - : they Lecame badly covered with fungus., What
architect, i TUBES OF THE HERMELLA.—[Natural slze.) with the leeches and the fungus the eels had become
«*'We will suppose n tube to have been partially floating skeletons. To save the few remaining, I
constructed inlo the side of the aquarium wherein a speci- | Malactoldelles, In other words, there are leeches which oc- | placed them in the ** hospital tank ™ for treatment. The course
men isabout to take up its permanent abode. During the | easionally prey upon warm-blooded animals, and are hardly | of treatment was to rapidly pass them through a bath of
carlier part of the day the animal is found lurking in its|to be called parasites. Others are to be found only on the | warm and very salt water (a nearly saturated solution.
interior, with only the extremities of the tentaculse protrud- | skin of cold-blooded vertebrates, and, finally, those of tho- | This salt bath I never knew to fail in destroying lecches
ing beyond the orifice, and it will so remain until towards | roughly parasitic character, which adhere to crabs and soft- ! and fungus, if the fish so treated were not oo far gone.
noon. But scarcely has the sun passed =7 e ——— : _ The bottom of_the *“ hospital tank ™
the meridian than the creature begins - : : contaived s heavy flooring of Coney
to become restless: and towards four Island sand,in which the eels embedded
or five it will be seen to have risen up- themselves as if only too glad to take
e wards, the tentaculw extending with u rest after their long suspension. At
i the approach of evening, until after night they were fed to repletion on
= sunset, when they are in full activity, raw beef. Under this trentment they
e They are now spread out from the cr: goon became *“solid " and happy.

fice of the tube like so many slender The tank out of which the ecls were
cords; esch seizes on one or more
grains of sand, and drags its burden to
the summit of the tube, there to be
cmployed according to the service re-
= quired. Should any of the tentacule
; slip their hold, the same organs are
again employed to search eagerly for
the lost particle of sand, which is
again seized and dragged toward its
i destination.

: “Such operations are protracted dur-
ing several hours, though so gradually
as to be apparently of little effect,

" Nevertheless, on resuming  inspection
next morning, a surprising clongation
of the tube will be discovered; or, per-
haps instead of a simple secession to
its walls, the orifice will be surrounded
by forking threads of sandy particles
agglutinated together.”

There are many specics of terebella,
and even on our own coasts we may be
gratified with several beautiful forms
of these interesting annelids. They
have, to & considernble extent, the
power of reproducing lost portions of
the body ; and it has been found that
even the whole mass of plumy tentn
¢l "ean be removed without much in
Jury to the terebella, which retreats to
its tube, and after @ while reproduces
the whole of the missing organs.

el < A —
FISH PARASIT

BY A, W. ROBENTH.
The leeches which commonly swim
free fn the water, and only occasionally

sitach themselves to the bodies of verte

taken was then cleared of all the fish
remaining, after which a half barrel of
quicklime was cast into it, and in ong
hour's time the lime had done its work,
everything living was burnt up, the
tank was then drawn off, serubbed, and
washed out, anda heavy bottom of fine
sand introduced.

One of the most beautiful tanks 1
ever had, and of which I was very
proud, contained somo twenty-five
weakfish, thirty Kingfish, twenty
striped bass, two pilothish, and several
bluefish. They were all in perfect
health, high color, and feeding well,
In one night all the Kingfish died; the
pext day the weakfish departed, then
the pilots, and the blues

I had nothing in the way of an ex-
planation, as T had never in all my
long experience known of fish dyingin
this unaccountable manner. | exa-
mined the dead fish carefully ; both ex-
ternally and internally they appeared
to be in perfect health; their gills
seemed to be unusually healthy for tish
kept so Jong in conflnement,

Next to this ank wias a tank of
plump and healthy blackfish, who were
fed as blackfish were never fed before;
and these, too, died In the same unacs
countable manner a short time after the
other fish,

Next to the blackish wasa tank con.
tnining over one hundred spotted eod-
lings, and who were 50 fat that they
seldom  swam  for more than five
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¢ without resting half an hour to take |Julius Greth, also a German, who
%" ath’ Win thiee .1 tho process ubout the year 1870

ad blackfish dlinys began vory fow minutes
mw me;d.lrl“:“‘ wl?&pfrg :{m dead fish | ever as fast as their enthusinsm cooled
ol detect the cause, but I came to the conclu | assistant in this way was Mr Otto Radde, an able and ener
SUILTROES B lnckfish and codlings (the toughest of all | getic Hamburg merchsnt, who not only 1ovested money 1o
d‘.’,“ ',hl whmmh :h son ought to bo discovered the enterprise, but who beeame himself thoroughly interested
‘q‘“ﬂ“m ) ﬂ.: mdr first fllnoss, had been fed on |in the principles of the process.  When Mr Radde found,
ummve:; ::hhok:«tme : (;f marine diot—soft crabs, shnmp, bard | a8 he did shortly, that Mr. Greth was at lis wits' ond, and

lams oysters and seallops.  The cod-
l.l:';::':uc‘d eh“:nwm(’:,nmf of the water when fod onsoft | tions of the process, they parted company — Mr Radde then

crb. so keen were their appetites, and yet a minute after struck out for himself and continued the experiment, assisted
v" the bottom of the tank, strughten out, :
:::l’d‘::uu; m:: the codlings with painful anxicty, for gineer. By bringing to the enterprise lruiuc«ll ?k'l" ;tnfl c:t
I began to fear that an epidemic was spreading through the ergy that lins overcomo all obstacles, and by thee :'p ;))xlr:g :
entire range of tanks, and that in a fow days all the fish of & not ineonsiderable fortune, Mr Radde succee ml, fn ; u
would be lost. I hiad notioed that when a codling began to the year 1870, in making the process of real practical va \;o
die it lost its rich coloms and took on a sickly brownish It was about this time that Mr I'tuddo wrote to me on t lx‘c
white color, and that its death ended in a quivering and subject and sent me muny beautiful specimens of his work,
spastmodic action, after which tt would strmrhten out and and offered his American patents for my consideration
become rigid. These are the exact symptoms of smothering l After perfocting his process Mr Radde orgnmzed a color
Yet how could these fish die of suffocation when [ was printing establishment in Hamburg x:nd one in Pans, the lat-
pouring oxygen into the water so rapidly that the waler was. ter on a very oxtensive scale. 3 In 1879 he sold the latter es-
of # milky color, and everything was silvery with globules. tablishment to Mr. W. G. White. T ohsorvo_ln the technical
of air? - papers in Germany that Mr. Greth now claims that be has
Azain I determined to make another examination, this greatly improved on Radde’s results, 2
time under a microscope, and placing & minute portion of a I will only add that the description of the process given in
gill of one of the dead codlings under the glass, I was as- your article is in the main correct, and that I have no interest
tonished to find it diterally pucked solid with very mmute in the matter other than that of a color printer who takes a
marine Jeeches, every one of which was gorged with blood lively interest in whatever tends to further develop our
taken from the gills of the fish.  Here was the secret; these beautiful and important art. T believe that a great fleld of
thousands of minute parasites had so packed the delicate usefulness can be found for this new process in this country,
breathang apparstus of the fish that they had died for want and now that it is being brought to the attention of the
of oxygen, in other words, hnd smothored. t American public T desire that at least tho tribute of honor
Evidently these parasites were fast spreading from tank ablo mention should be given to Mr. Otto Radde and Mr
to tank; the only way 10 stop this was to lock up the water C. R, Linde for their really important contribution to the
in the affected tanks, and thus stop the spreading of the pa: practical worth of the invention,
rasites through the entire cirouit of tanks and into the sto- |
rage reservoirs.  The fow codlings that still remamed alive
were treated the same as the eels, and with like good results, |
The locked up water was filtered through a large filter, con. |
suting of blankets, sponge, animal charcoal, and fine sand, | Tir the Editor of the Seientific American :
after which it was allowed (o pass ioto the reservoirs. 1| I notice in your paper of July 3, 1880, an article headed
afterwards discovered that these parasites bad been intro- | Cannonading Oil Tanks,” under which you advance a cer-
duoced into the tank through the medium of twenty five  tnin theory ns to the probable cause of the frequent oil fires
small Eastern lobsters that. in all probability, through long | from lightning.
confinement in “cars” and smack wells, had become in i It is unquestionable that at all times n certain amount of
fested with parasites,  All these lobsters died shortly after | gas or vapor escapes from such a body of oil, but that such
being mtroduced in the tank. {n column, or “vapor rod,” as you term it, ghould act us a
—— conductor of clectricity, we think is quite incorrect.
We give you our opinion, not as a scientist, but from a
Gu"tslwndm,“’ practical point, or, ratber, from that which observation has
The New Color Printing Process.— Honor to whom ¢ 15 Lo believe.
Houor is Due. Perhaps all of your readers may not be familiar with the
facts, therefore it will require alittle preliminary explanation

To the Editor of the Seicutific Amerienn :
Inu your issue of June 29, you repeat in an article with the, Connected with each of these large fron tanks are a great

title of *“ A New Process of Simultaneous Color Printing,” vumber of fron pipes, leading oil from great distances and
certain statements which in a similar form have fallen under  from differcnt points into the tanks, the pipes ending ab-
my eye al Jeast a dozen times in various journals within the Tuptly within the tanks, which are closely covered, except
last six months, | ut these openings or hatches in the upper parts of the tanks,
So loug as these statements were confined to the regular | where the pipes are admitted.
daily or weekly journals, und were referred to as items for| Now to illustrate, suppose a powerful currect of elec
the casual reader, T left the misstatements they embodied | tricity eonducted by a rod of iron to a point where the rod
unnoticed, slthough always in the possession of factsto cor | termiuates in the nir—what is the result? A stream or
rect them.  But now as 1 observe their appearance in your | sparks of fire are produced from the end of the conductor,
well informed technical journnl—a journal which T mm| Just 5o in the case of oil tanks; at ome point along these
happy to say is considersd an authority in all technical mat- | pipe loes the lightning has come in contact with some one of
ters by its readers—1 beg to be permitted to say what 1 know them. That which might be expected i just what doex oc-
about the very valuable and ingenious invention referred cur: the pipe line, acting as a conductor, leads it dircetly
to, to and Inside of. the tank. where, reaching the end of the
The process of polychrome printing for producing com | Irm line, sparks are produced, and, of course, from the
plicated color effects in one single impression—the printing nature of the gas contained in the tank above the oil, an
froan 3 Kind of mosaie plate or ground—was the idea of many eXplosion and terrible five is nt once produced,
an wventive mind during the last century,  Senefelder, the |  You say, *Onlinary buildings, when properly provided
genial fnventor of lithography, was, #0 far ss § am aware, | With rods, are comparntively safe, ete., and that structures
the first Lo concesve the ides of reproducing ofl paintings, of iron, simply resting on the ground without rods, sre al
ete., by mochanical means, and in the course of his yarlows , Ways exempt from clectrical damages.  Such structures al
upedl.mnu he also lnveatd a process which he called mo | Ways present a continuons body of conducting muterinl for
saie printing, itho froo pasage of electricity to  arth, Why s It, then
In the collection of Vithographic incunabula at Munich  that fron ofl tanks form such conspicuous (-xmptlom'ln ou;-

Louis Praxa.
Boston, June 25, 1880,

= S - —

Another Theory for the Ol Tank Explosions,

there §s still to be sen ““ an original mosaie plate, conmsting common experience with lightoing?  Rods put on other
of mioute sticks of solor, very carefully put together, with structures ssve them; but rods have been put on ofl tanks. |

finished and unfinished Impressions taken from it." (See masts with rods have surrounded the tanks, bat the tanks
Ferchl, Geschichte der Brrichtung, ete.. Munchen, 1802 ) were exploded by Nghtning all the same,

Ax Senefelder died in 1533, his priority s established be- - Now this, togothor with other things T will mention, just
yood dispate.  Experiments in this direction were followed belps to support our theory. Pt
by & Berlin artist, Liepman, who, In the first half of this  In the first place, wo doubt whother any one can show un
omtary, produced roproductions of ofl paintings, expecially instance where lightning steuck s fank direet.  1f such an
parteaits, by this process, which were of wonderful accuracy. instance should occnr, what would be the result ¥ Just as

It seemns, however, that he was only partially successful— you have stated above, the fron covering would furmisl o

that he was unable 1o perfect the process 5o as 1o make it perfect conductor to the earth,

practienily useful, and earried it only 1o the expenmental ~ Why did not all thoss rods on and around the tnnks pro

stage; for after his first sucoessful reprodoctions, of which teet them ¥ Boenuse the lightolng did not eome at ||Iu.w

seversl wure regulatly published, we hear no more of 1, palnts F jt did, it would, of course, bo candueted inte 1l

Liepmoan also published & book doseribiog his invention and earth), bat it came from oiher pointa, by the tron-pipe Ilm:‘

;:M"Duoelmulda Druek,” Borlin, 1., Sachse & Co, dirootly Into tho tank where the explosive l r
locuted,

Mhrdmw were il made in the United States A To further prove this theory, T will giveo an oxamplo that
firm in Malden loe or in John sreet, New York, whose came under my own olsorvation Lightning stru k'u Iur;:-
-:l—um remember, published some maps prioted oak troe, posibly fifty rods distant from an oll wall, at
from mossic Wocks, 5 number of Years ago; hut the next which was a wooden tank capable of holding about 150 ;vur
person prominently identifiod with this Invention was one rels ; from anothor well, possibly forty rods distant, an fron

matlor was

R T S

began experimenting with [ pipe led the ofl to this tank also

) ) R : ' before the fire had consumed

: woaktish gfish, | He succeeded in interesting successively varions wealthy o1l was in the tank, and the
A S8y 9e two Alve e Gesthy ot o Sy enthusingts in the enterprise, leaving one for another how-  gus sufficient to reach the ol (as there was but little ehance
His last financial | for air), wet blankets were placed over the hateh, and the

that bo was wholly unable to perfect the practical applica |

by Mr C R. Linde, a technically trained architeet and en '

Immediately after the
tree was struck this tank was on fire.  Fortunately but little

fire smothered out  No signs or marks of Jightning could
| be traced, either about the derrick or on the building with
which the tank was closely housed, or on the closely fitting
|cover containing the hateh, It seemed positive that the ling
' conveyed the electricity into the tank, thereby igniting the
(gas.  Possibly this theory 18 not correct and 1 would be
' pleased to see anything further upon this subject,
! F. G, BAckET,
Knox P O, Clarion Co , Pa . July, 1880.
—_— et
O1l Tanks Struck by Mgh(qln‘.

| To the Editor of the Scientific American :
| In your issuc of July 8 you say that * lightning is pecu-
I harly attracted by iron ofl tanks, causing disastrous fires,”
[This geems contrary to our experience as well as our phi-
losophy  The tank struck here June 11 was not an iron
tank, but was one of tho old fashioned tanks with wooden
and gravel tops, and iron sides only. Many iron tanks
were destroyed here at that time, but they were not ignited
by lightning.

Your theory about the ascending column of vapor attract
g the electric current has no doubters in these parts; but
we fa1l to sce why the hghtning would not leave the oil
vapor and o1l 1f such a splendid conductor as a 20,000 barrel
o1l tank, built entirely of boiler iron and sunk well into the
ground, was interposed, especially if the iron tank was con
nected, as tanks in this country are, with pipe lines many
miles in length, making the best kind of a ground connee-
tion, : B.

Titusville, Pa , July, 1880,

1o the Editor of the Sewentific Ameriean:

I notice your article about lightning being attracted by
the iron oil tanks. The remedy for this has been found long
since. The use of the iron top instead of wood. There has
never been a tank of oil with fron top burned by lightning.

D. B, Masox.

Pittsburg, Pa., July, 1880.

—_—— —~ere—
The Ol Tank Question,
1o the Editor of the Sciontific American :

I have read your remarks referring to our late oil fire here,
and giving a reason or explanation of the cause of it. |
think you are out of the way in your statement, for the
vapors from petroleum are oftentimes heavier than the atmo-
sphere and rather seek the ground, Practical refiners always
fear this most in and about a refinery. as these vapors hug-
ging the ground are frequently drawn toward their furnace
fires and lead to fearful explosions. Then the tops of these
iron tanks are generally if not always tight, it being as neces-
sary to keep out min as to keep in the oil and vapor. In
this particular instance the lightning struck this tank at
7 o'clock in the morning, before the sun could have generated
any vapor to speak of, and these tanks are often struck in
winter time, when the atmosphere is not warm enough to
cause the vapors to be generated.  Then, too, why is it that
iron tanks with iron tops arc not struek by lightning, while
those of wood tops (covered with turf) are.  Tam aoxiousto
get at the cause, and have written this solely to bring out
more thought on the subject, C. M. C.

Titusville, Pa., July, 1830
=== = ———
Thoe Relative Cost of Motive Power,

Mr. Bissinger, M.E., at Carlsrulie, Germany, gives the
following results as obtained in his examinations of the sev-
eral motors in regurd to the relative cost per horse power
for each hour. It will be observed that the examination

pertained principally to small motors,
The relative cost per effective horse power per hour is as
follows:

mg bon,'mm-n_‘mnlm T L P “'u":‘
2 o wohmann's ealorie engine. . WD
9 " ock's motor sinsioite ue 400
2 " unanmzlm einens ! & SRR 2
2 " 1o Lang w. R o e 17|
2 . Schmidt's hydmolle motor, supplied with

water ‘rom the city water works. .. %

[} pe obtamed by hores and a gin 2
] » obtaimned 5y manual ab LU

Outo's gas motor and Lehmann's caloric engine are the
(cheapest of the small motors, hut are, nevertholess, four
times an oxpengivo as the 100 horse power steam engine.
- —
A New Photo Emulsion,

Dr. Vogel writes to the Photographie News: **Y have a
new emulsion with remarkable qualities. It combines the
| advantage of gelatine emulsion (high sensitiveness) with the

(advantages of collodion emulsion. It appears to keep any
length of time, and, best of all, it may bo poured like col.
lodion upon the glus, dryimg we quickly as the latter,  Tho
plntes nro doveloped, itensified, fixed, and washed oxnutly
lke collodion plates, und dry ke theso, Morcover, the film
may be exposed in the camern soven minutes wfior pmm
| Hon aod before deying. You will bo glad (o hear that sev-
{eral of our Berlin photograpbers—Prumm, Schuarwachter,
and Reichard-—have trid the emulsion, and reported upon
s success 1o the Society for the Advancemont of Photo-
graphy.  You may sinile over all theso wonderful things,
but they are so convineing to me that 1 am seriously think
ing of making the emulsion on u large scale,”




mm"@ﬁntork Acadomy of Seionees by Prof. O 1. Kroch, of
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 [Continued from page 25.]

) LEINITZ,

Loibuitz (1646-1710), one of the inventors of the ealou-
lug, maintained that extension is not a fundamental, but o
derived idea. Tt can be explafned by the assumption of
some thing of which it is the property, of some thing that Is
ftself simple, without paris, and consequently without ox-
tonsion, shape, or divisibility,  He imagined the univorse to
Do made of such simple, ultimate things, and gave thom the
nume of monads,  Although a monad has no parth, it may
novertheless bo the exponent of numerous pereeptible rela
tlons, Just as a point in space may be viewod s the vertex

A I

of pumerons angles,  Great numbers of these monnds nre !

continually acting upon our senses with infinite rapidity, and
produciug in our minds confused imnges of the external
world.  We perceive what we call the properties of matter
only because we are incapable of analyzing the impressions
made upon us by these immaterial monads.

A monad ean be produced by creation only, and can be de-
stroyed by annibilation only. This follows from the assump
ton that it bas no parts.  Nothing can be added to it nor
token from it.  Being a created thing, it must be subject to
continual change, and the cause of this change must lie
within it. In consequence of this ehangeability there must
exist an infinite variely of monads, They appear to us to
occupy space, becavse they have certain positions with re-
gard to one another, certain geometric relations, and becauso
many of them act upon our senses at once. Motion is the
sum of infinitely small impulses exerted by them; yet they in
no wise act upon onc another, but cach monad moves inde.
pendently by virtue of the force that is in it, and enters into
wvarious relations with other monads in obedicnce to a pre-
destined harmony which is the law of its being, .

To account for the phenomena of life Liehnitz goes so far
as 1o endow his monads with greater or less dogrees of cone
sciousness, of perception and volition; but in these specu-
lations we need not follow him.

3 KANT.

Kant (1724-1804), the originator of the nobular hypo-
thesis, fixed upon mobility in spuce us the essential property
of matter. Our senses can be aflected by motion slove. Ex-
tension is explsined in this system by supposing that a body
fills space by reason of the resistance it offers to all motion
tending to displace it. - This resistance is itself motion ina
direction contrary to that of the invading body. It may be
called u repulsive force, and must be inherent in al its parts,
If every particle of matter is endowed with repulsive force,
wmvﬂ‘d explunation of expansion, elasticity, and im-
penetrability. Infinite divisibility also follows from this
conception, beeause the mobility of every particle makes it
separable from every other particle. The divisibility of mat-
ter must, therefore, be commensurate with the mathematical
divisibility of space, »
~ Taaccount for the occupation of definite space by a body
wn must also endow_its particles with an attractive force,
which counterncts repulsion and prevents the particles from
flying off into space.

It will be perccived that we are now entering a region of
thought more familiar to the modern chemist and physicist.
BOSCOVITCIL

The idea that the particles of matter are endowed with
both attmaction and repulsion constitutes the basis of the
atomic theory of Boscoviteh (1750), which bas formed the
working theory of scientific men until quite recently.

When bodies are said to touch each other they are by no
menns in mathematical contact, but separated by an insuper-
able repulsive foree, so that a distance of ;s to 42, of un
ingh intervenes.  Within this interval, according to Bosco-
viteh, there are several alternations of attraction and repul-
sion, In other words, if two atoms, separated by ;s of an
inch, are brought o little pearer together they will attract
each other; if still vearer, they will repel, and o on, with
this Jimitation, that no force however great can bring them

« into mathematical contaet. At distances greater than g4
of an inch atoms attract each other according to the law of
gmvitation. 11 is evident that at smaller distances there will
be intermediate positions of stable and unstable equilibrium,
and that atoms moved from these positions in any direction
will oscillate to and fro by virtue of their inertia, until they
either return to their old position or arrive at & new one,
where there is again o balunce of attractions.  Ttis thus that
the phenomena of cobesion and clasticity are explained.

Boscoviteh interprets the three states of matter ns follows:
In & gas, the repulsive force prevails between the particles,
20 that it would expand indefinitely if no external furce in
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That the particles are extremely hned, aud both fndivisible
und unalterable by any means, physical or ehemieal.

That the purticles nee impenotrable and possess inertin,

That the chomicnl nngd physical properties and behavior
of bodies depend upon the eollogation and motions of ity
ntoms; and consequently,

T'hut our senses deceive us whon they convey to our minds
the impression that bodies are continuous, and when they
appear to reveal to us any other obanges than changes of
place,

Those who endeavor ta make the ntomie system nccount
for the eristenes of the physical univorse, und rejeet crention,
are obliged to make certain additional assumptions, which
i Will b examined elsewhero,

! FARADAY.

Faraday, in his speculations touching electric conduetion
and the nature of mutter (PAi. Mag., 1844), reasond us fol.
lows: Of the two constituents of matter involved in the
ntomie hypothesis (ntoms and spaces), space is the only con.
tinuous one.  Consider, then, he says, the case of shellae, o
non-conductor, space in it must be an insulator, whatever
the atoms may he; for if it were a conductor, the shellne
could not insulate. But now tuke the case of platinnm,
which must alo be composed of atoms and spaces.  Since
Iplmluum is & conductor, spaee, being its only continuous
constituent, must be n conductor.  Space, which is every
where uniform, is therefore both a conductor and a non-
conductor.  “* Any ground of reasoning which tends to such
conclusions as this must be fulse.” He then adds, Why
should we assume the existence of matter independent of
force at all? and he modified the system of Boscovitch by
substituting the term *“ center of force ™ for atom. Accord-
ing to this view matter, in the ordinary acceptation of the
term, disappears entirely, to make room for the emunations
of force which fill the universe, and the atom is replaced by
points at which lines of force converge.

TIE LATEST VIEWS.

s oo artificinl, he admits that Maxwell has developed from
it n complete nnd mnthematically very elegant theory of all
eloctrical phenomenn, An entirely novel and suggestive view
of the construetion of muttor wus originated by Sie Willium
Thomson,

Vorter Atoms,—Helmholtz had shown that if any portion
of a perfectly homogeneons fluid, incompressible, continu-
ous (not made up of molecules), and devoid of internal frie-
tion, is caused to rotale, it will form a vortex ring of invari-
able volume, The matter partaking of this rotation is thereby
differentinted from all the rest, and will remain so for ever,

| Nothing short of o creative art can start or stop such rota-

tion, If two such rings are linked together, they can never
be separated, and if n single one is kootted on itself, it can
never he untied,

The formation and properties of such rings may be studied
experimentally, bearing in mind that we have only imperfect
fluids to deal with, Prof. Wm. B. Rogers, in the American
Juurnal of Science, 1858, p. 246, described varions methods
of producing them. Prof, J. Trowbridge, in the Philosophi-
cal Magazine, 1877, says. ** All liquid drops falling from such
a height that the surface of the liquid in which they are
about to diffuse themselves is not too much disturbed to
ennble the drop to be acted on symmetrically by the forces
at the free surface, will form rings, if too great differcnces
of density do not exist.” To render them visible the drop
may be colored. **That a drop of pure water will descend
through the same liquid in a vortex ring can be shown ex-
perimentally by covering the free surface of the water with
a fine hght powder.” (I would suggest Ivcopodium.) ** Par.
ticles of the powder will be carried down by the drop and
will be seen to rotate in a ring shape far below the surface.”

Prof. Tait rendered visible the formation of vortex rings
in air by means of a cloud of finely divided sal ammonine,
He used a common wooden box of a capacity of about two
cubie feet. In one end there was a circular hole aboul six
to cight inches in diameter, while the other end hnd o towel

Since by the labors of Joule, Clausius, Kranig, Maxwell, 'stretched over it. By sprinkling ammonia over the bottom
undl others, the scicoce of thermodynamics has been ereated, and then generating in it hydrochloric acid from common
the hypothesis of atoms and molecules bas been greatly de- salt and sulphuric acid, he obtained a copious evolution of
veloped by the mathematical study of their motions, so that sal ammoniac vapor, which rendered the rings visible, They
we are no longer obliged to define them after the vague man- | were produced by sudden blows upon the stretehed towel.
ner of former theories: but we possess tolerably definite in- | Two such rings impinging upon each other behave like rings
formation relative to their size, weight, distances apart, ve | of solid India-rubber. As such a ring approaches one’s face
locity, and energy. 1 shall have to content myself this its inner particles are scen to rotate forward, and its outer

evening with giviog a single example of this new knowledge,
postponing the evidence, Thus we know with tolerable cer- l
tainty of the hydrogen molecule:

3 46
1. That its weight is Jgi Sromme.

2. That its volume is subject to great variation in its com-
pounds. In its elemental state its volume is taken as lhel
unit of comparison, and corresponds to a dinmeter of ‘:08"
meter (578 tenth-meters).

3. The distasce between two neighboring molecules of

hydrogen is 10w meter (965 tenth-meters).
4. The velocity of vibration 0° C.; 1,830 meters per see-
ond, -

5. The number of collisions between hydrogen molecules
per second is 17,750 millions.

6. Nobert can draw 4,000 lines in the breadth of a milli
meter. The interval between two such lines can bo seen |
with a good microscope. T have calenlated that a cube with
an cdge of 1y mm. would contain about 17 million mole.- |
cules of hydrogen.

The theory that matter is continuous has been revived to s
certain extent. In studying elastic bodies Prof. Stokes has |
availed himself of the idea that the smallest portions into |
which we can divide thom are sensibly homogeneous.  The
theory of fluxions and modurn mathematics then become ap-
plicable, provided we do not carry the divisibility oo far.
The smullest particles consldered must be sensibly similar.
Sir Wm. Thomson [lustrates thisx by the stutement that
contiguous cubes of water iy em. in breadth are sonsibly |
similar, but cubes of rradigns O, must be very sensibly |
different. Take two lengths of masomy, he says, each of |
| 20,000 cr.; one may contaln 1,000 bricks, and the other 000
| bricks and two balf bricks. They would then be sensibly
Lsimilar, If, however, you take two lengths of 40 cm, one
might contain 2 whole bricks and the other 1 whole and 2
halves. They would be sensibly dissimilar,

In Boscoviteh's theory thero I no contact of atoms, and
all action is therofore action at a distanee,  Of this it Is fm.
[ possible, at lesst for me, 10 forma clear and philosophical

conception,  Clerk-Maxwell In his electrodynamios drops
‘Ihh assamption entirely, together with that of Aard atoms |

| ones backward, while the air in the center moves forward
faster than the ring itself and strikes the face first.

These rings suggested to Sir Wm., Thomson the idea that
the universe is continuously filled with a perfect fuid, and
that whatever produces upon us the impression of matter is
portions of this fluid in vortex rotation. Inother words his
atoms are vortices, and it proposed to explsin all the proper-
ties of matter by the laws governing vortex motion.

While the atoms with which we have dealt heretofore are
in reality patch-work, altered and amplified to suit each new
discovery in chemistry and physics, the vortex atom is not
capable of such adjustment., As Maxwell puts it:  His
primitive fluid bas no other properties than inerta, invari-
ahle density, and perfect mobility, and the method by which
the motion of this fluid is to be traced is pure mathemutical
analysis. The difficulties of this method are enormous, but
the glory of surmounting them would be unigue.”

Rankine, in a paper on ““ Molecular Vortices,” before the
Royal Society of Edinburgh, 1819-50, illustrated knotted vor
tex atoms by means of diagrams and wire models.  *“ Their
endless variety,” says Sir Wm. Thomson, **is infinitely more
than sufficient to explain the varieties and allotropies of
kuown simple bodies and their matual affinities.”

Helmholtz, Tait, Maxwell, Rankine, Stokes, and other
cclebrated men bave all contributed to this theory.

CONCLUSION,

Having now passed in review the leading theories of the
structure of matter up to the present day, I shall conclude
my paper by a brief statement of the manner in which it is
my purpose to continue my studies.

I shall, in the next place, examine the iden of an atom and
the question whetber the material universo can logically be
constructed according to the requirements of tho stomic sys-

| tem, Theo will be presented the evidence metaphysical and

experimental of the existence of molecules,  This will in-
clude the beautiful experiments of Crookes.  Another chap-
ter will be devoted to the facts nseertained about molecules,
such a8 their welght, relative and absolute; size, relative and
absolute, shapo, velocity of motion, length of path, number
of collisions per second, ete. 1 may mention o this connee-
tion that 1 have no less than seven different Jioes of argu-
ment bazed on experimental data, all of which coneur in
assigning o molecules a diameter vot far from the

terfered. Tn u liquid, the particles are maintained at a defl- | He imagives the ether flling space (o contain & system of | sasbuwss Of a0 foch.

nite distavce by mutual attraction and repulsion; and each
particle is free o rotate fn any plane. In a solid, the dis.
tanees between the particles are also determined by bath
forees; but the particles are polarized or obliged to rotate in
certain definite planes. I any particlo is swung out of its
natural plane, it will return to it again after performing a
certain number of oseillations,

In this and all the other atomic systems the fundamental

are:

That matter doos not continuously i1l space.

That its particles are separated by distances which are
grest In comparison to the size of the particles.

Phat they sct upon esch other at a distance, and not by

colls with elastic walls and oylindrical cavities, in which |
{ elastic balls can rotate and be fattenod out by contrifugal i
: foree. In the cells there must bo othor balls of lnvariable |
volume as friction rollers.  These would rotate freely, but
thelr centers of gravity, in Insalating medin, would merely
bo displaced by elastic yielding of the cell wall; in condnet
ing media every displacomont would be attendod with rosist-
"anee similar to friction in a visoous lquid.  Motion is trans
Herred In these balls by surface adbesion only.  Thelr
f displacement produces dieleetric polarization in the medinm,
and their onward motion an eleotrie current,  The rotation
of the elastic balls corresponds to the magoetizing of the
medium, the axis of rotation heing the direotion of (he wng
Vnetie force,  While Helwholte designates such & coneeption

T
Finally, I shall endeavor to show how such u knowledge

of atoms enables us to explain the behavior of gases noder

pressure, tho spectrs of gases, hguids, and solids; heat re
sulting from chemical sotlon, quantivalence, and other

phenomena, o
——— e — - ——nm

A Lanar Homsk —One of the largest horses evor soen in

ihis eity arrived from Ohlo June 22 His
is 20 hands and 1 ioch, or 81 inches; his welght is
be 2430 I The animal was bred from pative d
stock, is of a dark bay color, well m‘hﬂ, n

cellent health. Tt ks sald that & horse aring 21 b
juches was shown In this city many years ago;
recently one which measared 10 hands 1 inoh,
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- .ﬁv';ﬁfuﬂmm oliief of the Pennsylvanis Bureau
of Industrial Statistios, hus issued & report embodying the

. Wages and Earnings (n Pennsylvanis.

information gathered by him last year by circulars addressed

1o employers in various parts of the State.  Mr, Humphroys

1 oarelul to mention the fact that in many cases the returns

received show only the weekly wages paid, and that, in tab-

ulating them on & basis of fifty-two weeks, the aggrogate
camings must be considerably over-estimated.  When the
necessary deductions are made for lost time the total must
be materially reduced.  Many ciroulars were issued to ascer:

tain earnings from the wages worker's standpoint, but not a

sufficient number of intelligible replies were received to fur

nish the information desired.  The failure i attriboted to
the fact that workingmen as n rule do not keep accurate
yearly accounts of earnings and expenditures,

The summary of employers’ reports is given in the follow-
ing table. ‘

SHOWING THE AVERAGE WEERLY WAGES OF EMPLOVES,
THE AVERAGE WEEKS EMPLOYED DURING THE YEAN,
WITH THE TOTAL EARNINGS FOR THE YEAR IS79:

Average

~
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JuLy 17, 1880,
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10 the deep water of the Gulf, seven or cight miles from the |
shoro. The protecting jetties will form a harbor of safety |

for shipping.
The length of the oanal route is about one hundred and
sixtynine statute miles, or one humdred aod forty-seven

nautionl miles, divided as follows:

Protn the bar tomonth of 8t Mary's River .. ... ..... &% |
Navigation of St Mary's River to Camp Pinckney.. ..., ; ‘:g ]
e temeiaegmeeas - S
L1 R S TP TPPIT D sassve = MO ,

The plan contemplates a cross section of canal eighty feet
wido st the bottom and twenty-five feet deep.  The water |
surface will be one hundred and eight feet in width, The
cannl I8 widened, however, to one hundred and fifty five feot |
at the bottom and two hundred and 6fty five at the top lnri
one thousand feet ahove and below each pair of locks to per-
mit the approach of vessels, and thero are passing places one
thousand six hundred feet by thirty feet every six miles,

Tho locks are five hundred feet in useful longth (from the
end of the gate chamber to face of broast wall), sixty-five
feet wido at the gates, with twenty-five foet of water on the |
sills, They are armnged in palrs, side by side, to provent
the interruption of trafMe during repairs, and the walls are

Occupation, Weekly  Weeks nll:‘:'b.:. cartied to five foot above the water line.  The lifts are
S s ten and fifteen feet. The locks have about the same di-
o e : ?d‘:t mensions as those advised for the Panama route, except
-1 ﬁ: in the matter of Jift
o 71800 The estimated cost of the canal s £50,000,000. The
5 |m drainage areaavailable for the summit level is one thousand |
' = % | two hundred square miles, with an average annual raiofall
bl mo.as exceeding four and a balf feot.
(ron) R L L et
mffg‘:’“ specifiedl - - - e The Nlearagua Canal Concesslon.
ey S ieens €127 The interoceanic canal concession granted by Nicaragua
mer (irow). ... T -, 3w | to the American Provisional Society has been ratified by the |
Steel melten.. - J - LIS | Nicaragua Senate and published as a law by the Republie.
mw LB g‘\i m It secures to the society the exclusive privilege of construct
K-:“ maker. - Som |inga ship canal across the territory of Nicaragua.
b o A - - The canal is to be of sufficient dimensions to accommodate
il packer . 840 = %650 stearuers of the largest class used between Europe and
B e - M | America, and the locks are to be not less than 500 feet long
Eipe threadiee. ... --crooesriveness cans 2% .2 40® | and 28 feet deep.  The concession is for 9 years from the
s g s . w8t |date of the opening of the canal for general traffic, and at
m' Sy — ) — the expiration of that period the Nicaraguan Government is
Cabinet makers .. .ovocoe coens oo s B8H 1o take ion of the canal in perpetuity, with the right
fa2 &= a37e e
mﬂ' 1510 = TS reserved to the company to lease it for another 99 years.
b Rsol — - S | During the period of the concession the company is to have
PRIRIEES. .o - eoiencrer canane avees - 4412 | the privilege of constructing a railway along the whole or
e o R T e A £w 2 i85 | any part of the canal; also, such telegraph lines as it deems
e e e S 2% | necessary for the construetion and working of the canal, and
Stooecuticr . & 35238 | these lines shall transmit public messages free of charge.
Tailoes......... -1 2 :;c:r‘ The Government of Nicaragua will declare the terminal
s el Ji2® | ports, and the canal itself throughout its length to be nen-
Mil the ... 1.12 5l Wi tral, and that the transit in case of war between other pow-
Track foremen (raitrmad) Bo 0.0 ers and Nicaragua shall be uninterrupted.  In general, the
e B ot NSt 3506 | canal shall be open to free navigation of all vessels, provided
Fi RTINSt a4 0 #7.00 | they pay the dues and observe the regulations of the com-
Slater.... ., - &m : ::}(: pany. Troops of foreign nations and vessels of war will be
e, o e 2% | allowed to pass through the canal under regulations of exist-
Butcber. ... J0®m M .00 ing treaties. Vesscls of war belonging to other nations en-
m:‘_‘,"_,, 3 i :% ils ;"}‘,-’.? gaged in hostilities with Nicaragua or any other republic
e ~ 2 w8 2852 | of Central America will be rigorously excluded.
Lead farnace helper .. ... ... 0 a .00 This concession, with all its advaotages and privileges,
‘;}'....'f".:.i"'" ¥ AR u‘,-? :.' :‘k: will appertain to a construction company, and is transferable
n,":" e+ Sedane . }g:; -4 fmy | only to the company whicth is to be organized by the Pro-
5 visional Society, and in no case can it be transferred to a
foreign government or power. It is to be organized in the

The Projected Florida Ship Canal,

usual manner of such enterprises, with its principal office in |

Photographic Frizes,

The following is the list of prizes which the Photographie
Soviety of Vienna offer for competition In the course of the
present sessional year:

VOIONTLANDER MEDALA,
(Open w members of the soclety only.)

1. A gold medal, value 140 ducats, for & method of in.
creasing the sonsitiveness of wet plates,

2. A gold medal, value 140 ducats, for the most relishile
and sensitive dry process.

3. A gold medal, value 50 ducats, for researches into the
gelatine emulsion process,

4. Moeddis in gold, value from 40 to 100 dueats, in silver,
and in bronze, for scientific treatises, discoverios, and im.
provements, which have been published in the official jour.
nal of the society —the Photographische Correspondens.

6. Medals in silver and bronze for the achievement of
valuable results in the practioe of photography.

BOCTETY MEDALS,
(Open to members or non-members. )

1. A gold medal, value 140 dueats, for the production of

| platos in relief for printing copies of drawiogs in balf tint,

2. A gold medal, value 140 ducats, for monograph on
pyroxyline and collodion,

8. A gold medal, value 140 ducats, for an improvement of
the collotype process which will render unnecessary the con-
stant wetting of the piate between the pulls

4. A gold medal, value 50 ducats, for a rigorous investi-
gation of the conditions of sensitiveness of asphalt.

Further particulars of the competition are contained in a
detached programme, which, together with the prospectus
and rules of the society, will be forwarded post paid on ap-
plication to Dr. E. Hornig, 9, Hauptstrasse, Vienna ITL,
to whom also should be addressed applications for admis

sion to membership.

Carlous Experiment in Magnetism.

M. Obalski describes a pretty magnetic curiosity to the
Académie des Sciences. Two magnetic needles are hung
vertically by fine thread, their unlike poles being opposite
one another. Below them is a vessel containing water, its
surface not quite touching the needles. They are hung so
far apart as not to move toward one another. The level of
the water is now quietly mised by letting a further quantity
flow in from below. As soon as the water covers the lower
ends of the needles they begin to approsch one anotber, and
when they are nearly immersed they rush together. The
effect appears to be due to the fact that when the gravitation
force downwards is partly counteracted by the upward
bydrostatic force due to immersion, the magnetic foree, belng
relatively greater, is able to assert itself. il

=

Progress In Utilization of Solar Heat.

Since May, last year, M. Mouchot has been carrying on
experiments near Algiers with his solar receivers. The
smaller"mirrors (080 m. diameter) have been used success-
fully for various operations in glass, not requiring more than
400° to 500*. Among these are the fusion and ealcination
of alum, preparation of benzoic acid, purification of linseed
oil, concentration of sirups, sublimation of sulphur, distilla-

| tion of sulphuric acid, and carbonization of wood in closed

vessels. The large solar receiver (with mirror of 880 m.) has
been improved by addition of a sufficient vapor chamberand
of an interior arrangement which keeps the liquid to be va-
porized constantly in contact with the whole surface of heat-
ing.
‘gl‘hia apparatus on November 18, Iast year, raised 35 liters
of cold water to the boiling point in 89 minutes, and an hour
and a half later showed o pressure of 8 atmospheres. On

The survey of the route of the proposed ship canal across | New York or elsewhere, as it may deem most convenient.

the peninsula of Florida has been completed under the di
rection of General Q. A. Gillmore, who reports in favor of
the work. The principal direct benefits expected are the
saving of about five bundred miles in the passage from our
Atlantic ports to Gulf ports, and the avoidance of the dan.
gerous passaze through the Florida Straits

The eastern terminus of the canal Is fixed at Camp Pinek- |
ney, at the head of ship pavigation, and twenty.-nine miles
above the town of 8t Mary's. From here it will run south.
westerly to and through the Okefinokee Swamp, crossing the
Suwanee River, near Blount’s Ferry, in Columbia County,
and thence to Ellaville, in Madizon County. At first it was
contemplated making St. Mark’s the western torminus of the
canal, but General Gillmore failed 1o approve this selection,
owing to the increased distance involved. The St Mary's
River Is ascended by means of seven 1ift Jocks, each of fifteen
foet Jift to the summit level, one hundred and eight feet
above tide. No goard Jock is required, as the lift of the
first lock exceeds any rise or flood in the river. The
summit level enters the Okefinokee Swamp, through which
it extends twenty two miles, eleven and a half miles above
Camp Piockney.  Fourteen miles Deyond the Buwance
River is reached, near Blount’s Ferry, the waters of which
will be raised by means of & dam 1o the height of the sum
mit Jevel and taken into the canal.  Crossing the river in
the lake so formed the canal continues eighteen miles
beyond to the end of the summit lovel, which bas a length
of sixty two miles. From this point the line descends by
two locks, each of ten feet lift, croses the Alspaha, and,
turning again to the south, crosses tho Withlacoochee River,
near Ellaville, and thence runs through the center of San
Pedro Bay, descending from it by five locks of fifteen fect

! December 24 M. Mouchot with it distilled directly 25 liters
pany. {of wine in 85 minutes, producing fou; liters B:‘ brandy.
ey s - Steam distillation was also successfully done. t perbaps

The Anoneasing. Xips af Slgel Quntangs:  the most interesting results are those r:luing to mechanical

The rapid substitution of steel castings for expensive forg-| o0 on o6 colar heat.  Since March the receiver has been
ings, and for iron castings where great strength is required, | working a horizontal engine (without expansion or conden-
has compelled the doubling of the capacity of the works of | i) ot the rate of 120 revolutions a minute, under a con-

Its designation will bo ** The Nicaraguan Ship-canal Com-

| the Chester Steel Castings Company during the past year;, stant pressure of 35 atmospheres. The disposable work has

and now the company announce a still further extension of (i g in driving & pump which yields 6 liters a min-
their establishment.  Their chicf success, as well as the | o 43 350 m., or 1,200 liters an hour at 1 m., and in throwing
beaviest part of their business, is in the production of heavy 'a water jet 12m.  This result, which M. Mouchot says could
gear wheels, pinions, roll spindles, couplings, coupling |, o i improved, is obtained in a constant manner from
boxes, etc., for rolling mills and sugar mills, In heavy ‘g 4 a0 4 P.M., ucither strong winds nor passing clouds
plate mills their steel castings outlast many times the iron 'sensibly affecting it.

castings formerly used. It is claimed also that nearly all the | R s =

Rise of Butter and Choese at Sea,

locomotive builders and makers of large steam engines are
now using the Chester castings, and that the fifteen thousand
crank shafts and several thousand cross-heads on locomo
tives of their make show a better record for durability and
smoothness of wear than any equal number of forged picces

When the schooner Eddie Pierce, from Boston, bound to
Barncoa, Cuba, was southeast of Nantucket, about 300 miles
from Sandy Hook, June 18, a firkin of butter was seen (o
rise in the water.  Others followed until three hundred and
twonty-seven had come to the surface, Boxes of cheese also

for the same uses,
SOOI S — came up, to the number of twenty-four, and were socured,

The Manufacture of Conl Tar Dyes, . when the schooner turned back to Boston, where her own-

The extent to which the manufacture of coal tar colors is | ers filed a libel for saivage. The marks on the packages
now carried is shown by the following statistics of labor | were illogible. There are two theories rogarding the origin
and prodaction at one of the prineipal coal tar color works | of the butter and cheese thus found ** derolict " at ses. One
in Germany. There are employed over 1,000 workmen, in | is that some unknown frelght vessel had been lost at that
sddition to 40 overlookers and branch managers, 25 chem. | spot, and that the packages were released by its breaking
ists, 1 engineer, and 30 clerks and necountants,  The yearly 'up.  The other theory is that the butter and checse were
consumption of conl amounts to 17,000,000 kilos; anthra- | lost from the compartments of the Anchoria after her colli-
oun, 825.0°0 kilos; naphtha and benzol, 950,000; vhrnmnleluion with the Queen, near that place, June 12, and that the
of potash, 280,000; caustic soda, 1,245,000; sulphuric acid, | refrigerators in which the packages were stored had only
2,250,000; muriatic acid, 4,050,000; nitric acid, §25,000; al  begun to break up when the Eddie Plerce arrived upon the

and one of ten feet lift directly 1o the level of the Gulf.
A channel will have to be dug from the mouth of the canal

c;ﬂwl, 91,500; and sundry chiemicals, 8,000,000. 'scene,
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~ Business and Lersonal,

T Charge for Insertion under this head & One Doliar

Hine for each insertion ; about dght words (o & line.
 Adva tisemente st be recrived  al puilication ofice
arly as Phursday marning to apear in nect isve,
B2 The pubilshers of this paper guarantes fo adcer-
 twere a circulation of not lest than 50,000 copics crery

Matertals for Steam & Bullding Purposes.  Boller & Pipe
Cuvering, Asbestos Pat. Fiber Co limited, 184 B'way N. Y
Corrugated Wrought Iron for Tires on Traction En-
Eines, ete. Sole m'Crw., H. Lloyd, Son & Co., I'itsd'y, Pa.
W Temper Ix everything,” and in the pens of the Exter-
ook Stoeul Pen Compuny the temper will bo found all
that Is to be dentred.

For Sale.—~One Spoke Tenanter, Throater, Facer, and
‘Sand Bolt. Nearly new and improved. Edward Hole
Hngawoeth, Wilna. Md.

Malleablo and Gray Iron Castings, all descriptions, by
“Erie Malloablo Iron Company, limited, Erie, Pa.

The Mackinnon Pen or Fluld Pencil is the champlon
writing Instrumont of the age. Uniform in stroke, uses
any ik, alwiys with you, always ready, Dismond point.
ol 560 SCIENTIFIO AMERICAN, April 24, Mackinnon
Pgl'mi'w Broadway, New York.

r Oup Orcuano House, Me,, June 18, 1880,
To the H. W, Johna Mf'g Co.. § Malden Lane, New York:

The 014 Orchurd Houso, baving Just been comploted
With two coats of Johna' Asbestos Paints, in & manner
perfectly satisfactary to me, 1 wonld Indorse them as
being not only of the most wondorful covering capacity,
but also on the polnt of econory and WANNCE Of Work-
ing under the brush. . . . Although two coats wore
callod for ander the contract, yet undor tho large plazea
1 found unp cout was entirely suolont.

(Sigoed) E. C. STAPLES, Proprietor,
Road Locomotive for sale. Aveling & Porter 12 H,
P. Nearly pew. Apply W. C. Oustlor, 43 Exchaoge
Place, New York.

Portable Engine on Wheels for sale,  Eoglish manu.
fitetare; 12 H. I*.: new. W, C. Oustlor, & Exchango
Place, Now York,

Apply to 4. 1. Blalxdell for all kiuds of Wood and
Jron Working Machinery. 107 Liberty St., New York,

Labricene, Gear Grease, Cylinder and Machinery Olls.
R.J. Chard, 6 Burling Ship, New York.

Telephones repalred, parts of samo for sale. Send
for ciroulars.

1.0, Box 38, Jorsey Clty, N, J.

Our new Stylographie Pen (Just patented), having the
‘duplox Interchuogeable point sbotion, Is the vory latost
{mprovem *;'mm.xm-pm Pon Co,, Roou 13, 16)
. 5

Srcientific

American,

43

— ._.-_.—M - -'A— -———,

Tmproved Solld Bmery Wheels and Machinery, Au-
tomatio Knife Grinders, Portablo Ciuck Jaws.  Iwpor-
tant, that users should have peices of theso first class
00ds, Amwrican Twist Detll Co., Meredithville, N, if.

For Standard Turbine, see last or next number,

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O'Brion, M'f'rs, 244 8t,, above Race, Pila,, Pa.

Millstone Dressing Diamonds, Simple, effective, and
durble. J. Dickinson, 66 Nussau St., Now York.

Steam Hammens, Improved Hydraolic Jacks, and Tube
KExpanders, R. Dudgoon, 3 Columbia St., New York.

Wanted—The address of 4,000 Sawyers and Lumber-
men for & oopy of Kmerson's Hand Book of Saws, Now
edition 180, Ovor KU fllast rations and pages of valuable
Information. Emerson, Smith & Co., Beaver Falls. I'n,

Eagle Auvils, 10 cents per pound.  Fully warranted,

For Pat, Safoty Elevators, Holsting Englnes, Priction
Clutoh Pulloys, Out-off Coupling, soe Frisbio's ad, p. 8.

For Wood-Working Machinory, see illus. adv. p. 23,
For Soparators, Farm & Vertical Engines, see adv,p. 25,

Elovators, Freight and Passonger, Shafting, Polloys
and Hangors, L. S, Gravos & Son, Rochester, N. Y.

Tight and Slack Barrel machinery a specialty. John
Groonwood & Co., Roohoster, N. Y. Soo [us. ady, p, #.

Soapstone and Emplre Gum Coro Packing, the best
for Rallroada, Groone, Twoed & Co,, Now York,

$290 Horixontal Bogine, 20 1, P, Sce pago 4,

For Patent Shapers and Plancrs, see flls. ady, p. 98,
Comb'l Punch & Shears; Universal Lathe Chiueks, Lam-
bortville Iron Works, Lambertville, N. J.  See ad. p.21,
For Mill Mach'y & Mill Furnishing, see illus. adv. p.20,

Patent Steam Crancs,  See fllus, adv., page 20,

Nollis* Cast Tool Steel, Castings from which onr ape-

olalty s Plow Shares. Also all kKinds agricaltural stools and
Ornamental fencings. Nellls, Siriver & Co., Plttaburg, I'n.

Improved Steel Castings ; stiff and durable ; as soft
and easlly worked as wrought tron ; tensile strongth not
Toss thun 8,000 1ba. to #q. in. Clrenlars free. Pittsburg
Steel Casting Company, Pittaburg, P'a.

Wairos Leather, Emery, and Polisbing Goods,
Greone, Twood & Co,, 118 Chambers St., New York,

Minernl Lands Prospected, Artesian Wells Borad, by
Pa. Dinmond Deill Co. Box423, Pottsvillo, Pa. Sce p, 31,

O Plte & Co,, Show Case Manufacturers, 220 Canal
St Now York. Orders promptly actended to. Send for
illustrutod catalogue with prices,

Rollstone Mae, Co.'s Wood Working Mach'y ad, p, 20,
Elevators, —Stokes & Parrish, Phila., Pa.  See p. 88,
Machine Knives for Wood-working Machinery, Book

Binders, and Papoer Mills.  Large kaife work a spocialty.

Ay manufacturers of Soloman's Parallel Viso, Taylor,

Stiles & Co., Riegelsville, N, J.

Peunfleld (Pulley) Block Works, See illus. ady, p, 25,

(4) G. F. W. nsks how to prepare the so-
lution and the proportionate quantities necessary to
sllver In different colors the glass globes such as are

ing elvil onglneering for beginners? A, *° Ronwselacr
Polytechuie Institute,” Troy, N. Y.; “ Stevens Insth
tute,” Hoboken, N. J. 4. What would be the best macr
ner of heating (he above mentioned boder—by petro

ofen used (o trim Christons treesote. My impress)

Is that the globes are blown of different colored glass,
and but one solation Is rogquired. A, Lead, 14 0z.; tn,
34 ox.; melt togother; add immediately 3 oz, blsmuth,
and carcfully skim off the dross, Remove the alloy
from the fire, and beforo it coolsstir In 5 ox. of mercury
(wlth care to avold Inhaling the fumes), When the amal
gam J¢ to be used for allvering, strain it throagh a linen
cloth and pour It into the clean dry globe throogh &
paper funnel reachiog neariy to the botiom of the globe.
When the globo is turned about the amalgam will at-
tach (t=elf 10 the glass, Pour oot the excess, 2. Lead,
Aoz tin, 2 ox.; blsmuth, 5 oz, Put the alloy into the
globe, expose It o & gentle heat until the compound
D melted (it mults at about 197° Fah, Tuen by turn-
Ing the globe slowly around an equal conting may be
Inld on, which, when cold, hardens and firmly sdheres.
For the different colors use suitably colorod glass,

(6) D. F. H. asks: Can I with six cells of
Baniell's battery sound an alarm on a bell loeated about
ten rods distance, Ina church tower? A. No, but you
can with your battery let off mechanlsm driven by
welght that will do the work,

(6) J. M. nsks how to take green monld
off from brownstone. A, Try a little strong hot potash
solution (aqueous), rinse well after.

() M. B. C. writes: T have a boiler 12 fect
long, 41 inches dlameter, with twenty-two 434 Inch flues,
the flame passing nnder boiler, returning front through
one half of the flues, going back through the other
half, What wonld bo the horse power of siteh a boiler?
A, About 24 horse power, 2, The flame ns it leaves
the bollor, passes through n damper, with 12 inches by
24 inches opening, passing down, thenup stack, Is the
damper of sufficient size® Wounld there be any gain In
passing flame up through damper? s flue In chimney

a proper size, being 21 inches at base, increasing to 26 ;

Inches at top: square brick stack, height 70 feet from
Lottom of ash pit? A, Make your damper opening fifty
per cent Jarger. Instoead of passing the flame through
one-half the tubes and retnrning through the other half,
roturn through all the tubes, and do not make the second
retum.  Your draught I8 now very poor; these altera-
tlons will improve it

(8) G. B. asks: 1, How much power in
pounds will it require to run a 16 foot boat, 4 feet beam,
on smooth water? A, 70,000 to 90,000 foot Ib, 2. Will
a smaller propelier than 11 inch run it with any soe-
cems? A No, 3. How many revolutions must the screw
mako to the engine's once, perminute. A, The propel-
ler should run the same speed as the engine. 4. How
many revolutions must the governors make In accord-

Advertising of all kinds in all American Newspap
‘Special lsts free. Addross E. N, Freshman & Bros., Cin-
clunatl, O, p .
~ Skinner & Wood, Erie, Pa., Portable and Stationary
‘Engines, are full of orders. and withdraw their tlustra-
ted advertisement. Send for their new circulars.
Sweetland & Co,, 126 Union St., New Haven, Conn.,
manufucture the Sweetland Combloation Chuck.
Power, Foot, and Haud Presses for Metal Workers.
Lowest prices, Peeriess Punch & Shear Uo. 52 Dey SLN.Y,
The Brown Austomatic Cut-off Eagine; uncxcelled for
workmanahilp, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.
For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossiey, Cleveland, Ohlo.
Best Osk Tanned Leather Belting. Wm. F. Fore-
paugh, Jr.. & Bros. 331 Jeflerson St., Philadelphis, Pa.
‘National Steel Tube Cleaner for boiler tubes. Adjust-
sbie, darable. Chalmers-Spenee Co., 8 John St N, Y.
Splis Palleyw at low prices, and of same strength and
appearance as Whole Pulleys.  Yocom & Son's Shafting
‘Works, Drinker St., I"biladelphis, I'a.
Stave, Barrel, Keg, and Hogehead Machinery a spe-
cialty, by E. & B. Holmes, Baffo, N, ¥,
Solid Emery Valcanite Wheels—The Solld Original

HINTS TO CORRESPONDENTS.

No attention will be pald (0 communications unless
asccompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
given 1o Ingulirers,

We renew our request that correspond in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

Correspondents whose Inquiries do not appear after
a ressonable time should repeat them.  If not then pub- |
lished, they may conclude that, for good reasons, (hel
Editor declines them,

Persons desiring special Information which is parely
of a persoual character, and not of general interess,
shoull remit from $1 W $3, acconding to the sabject,
as we cannol be expected to apend time and labor to
obtalo such iof; lou without th
Any numbers of the SCENTIFIC ANEIMCAN SurrLe-

Emery Whee! — other kinds Imitations and inferior.
Osation. ~Our name ks stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best Is the choapest. NSew York Belting and Pack-
Ing Company, ¥ and 3 Parx Bow. N Y.

Nickel Plating. —Sole manafacturers cast nickel an-
Odos, pure niekel salts. lmporten Vieona Hme, crocus,
ete. Condit. Hanson & Van Wiakle, Newark, N. J., and
#2 and 94 Liberty st., Now York.

Prosses. Dies. and Tools for working Shoot Metal. ete.
Fruit & otbigr oan Lools.  Bliss & Willlams, 'klyn. N. Y.

Biake * Lion and Eagle ™ Imp'd Crasher, Soo p. 13,
Instruetion in Steam and Mechanical Kogineering. A
thorough practionl education, and a desirablie situation

wExr reforred o In these columne may be bad at this

ance with theserew? A, You need no governor,

(9) P. L. C. asks what is the best solution
in which to dip shingles to make them more durable
A. Zine chloride, mereurie chiloride ( ve subli )
and creosote, dissolved in water,have been used for this
purpose. Water shed from roofs covered with sach
shingles is unfit for drinking or colinary purposes,

(10) J. E. B. asks if & boiler with sufficient
capacity to generate steam 10 an engine of M Inches
eylinder, at 30 Ib. prossure per square loch, be capable
of fumishing steam to an engine with cylinder twice the

leam or conl? A, Coal,

(13) A, W. P. asks: 1. What size engines
will It require to deive s boggy that will carry two men
L over ordinary rosds? A, ‘Y'wo eoglnes, 3 inchies eylinder
| by 6 Inches stroke, 2. How many square feot of heat-
Ing surface will be required to make steamn for the en.
 Zines? A, 100 to 190 feet. 3 Wil & veortical tobalar
| boiler be bestt A, Yes. 4 Should | uee ove or two
| engines? A, Two, 5. Glve the welght of boller, engines,
cte., as near as possible. A, Welght will depend muoch
on the kind of boller, 6, What power will 1 get from
an engine, two Inch and foor Inch stroke, with 00 Ib.
Eteam, andl 300 revolutions? A, One home power.

(14) F, H. A, writes: I have the following

hinery ruoning at the speeds glven: WLl yon give
j me, through the SCIENTIFIO™ ** Notes and Queries," the
| horse power required to drive them all at onee, or & mile
é by which [ can find out myself ¥ No. 1, 8,600 revolutions,
345 In. belt, lathes; No. 2, 2,000 revolutions, 4 Inch belt,
lathes; No, 3, 2500 revolotions, 4 Inch belt, cirenlar saw,
12 inches diameter? A, Muoltiply the speed of the belt
in feet porminnge, by the width of "the belt 1o Inches,
and divide by 600; the quotient Is the borse power the
belt will drive ensily,

(15) E. G. McD. asks: Would you consider
a lightning rod, on a frame ballding, which Is 1un Into
a rain water cistern (say 10 feet deep In the ground), a
| good protection? Of coarse the Jower end of the rod
| would be under water slways. A, In order to make s
| lightuing rod realiy safe, the bottom of the rod shoald
| bave a Jarge comducting surfuce connected with the
carth or with water ln the. carth. Simply dipping the
lower end of the rod for a ahort distance Into the water
is not sufficient, For example, If the rod Is one Inch
square, and extends one foot Into the water, you have 3
icondnctlng surface of only 40 square [nches in con-
tact with the water., This Is not enough. If it were
| 49 square fect of conducting surface, that woald be bet.
| ter. One of the best of all ground connections Is to
have the bottom of the rod soldered to the esterior of
an fron water pipe that extends a few hundred feet
under ground, In this way a conducting surface of
| great extent fa obtained, and comparative safety e
Ifcured.
| (16) J. L. writes: Your answer to querist
| how to eat glass tubes for ganges, | (hink I can tell you
| a better way. Lay tho glass on a pen raek or anything
| s0it con be revolved, and seratch it with s flle, and then
blow with a blow pipe a flame opon it untit it §s quite
! hot, and then blow cold, and it will xoap off right where
it was marked every time.,

(17) D. J. writes: 1. I have an eogine 3¢
.xl_‘i. What size foroe pump would it work? A Area
of pamp piston about oue-third arva of steam piston, if
of same stroke. 2, Whaz size should [ make the air
chamber? A, §to 12 times the capacity of pamp. 3.
From what depth wonid it saock water and about bow
;hlgh would it throw water? A, 20 to 24 feet suction,
helght depends upon the size and form of delivery nos-
zle. 4, What size should the feed and discharge pipes
of the pumpbe? A, Aboat three-fourths the ares of
pump piston. This thing would be of no use 252 fre
engive.

(18) C. E R asks: How much cold water

area, with only 25 Ib. steam, other things being the | pressure do T want to give a boiler to carey 75 1b. steam
same. A. A boller furnishing steam at 30 b, pressure | yuing samo steam gauge in both cases; In other wonds,
toa given cylinder, the steam would have a total pres- | what proportion, or |s there any rule? A. By govermuent
sure, Including atmosphere, of 6475 Ib,, and woald fur- | ryle, 1181h, Steam pressure allowed Is two-thinds the
nish a cylinder of double capacity (not considering ra- | eold water tost pressure. 2. [ am using o steam engine,
diation and condensation) with steam 32075 Ib, total | 12500, with a lead the thickness of writing paper. It will
pressure—equal o IIT—HTI=1TEWI Ib. pressure | ot cot off till the crsnk has traveled within two mches
above atmosphere. | of pext center. How cun Tchange it A, If the enzine

. i | 18 10 woek at & high velocity, give oneclghth inch lead,
leb‘::l) J. L;f‘.’:te" ““eo‘N'.bo::::::l:::f: fand If you wish to cut off shorter, give the valve more
{he schiool board differ as to the beet method of ventl | WP 38y one-half inch. 3. Wil t give any more power

lation and heating the building. Some are in favor of by cutting off sooner? No, but you will work with
stoves, othersare forbot alr, Tam In favor of getting | POfe econonly, & Tam not getting power enough now;

the oplnion of who undemtand sach thingy, s | ™Y bollers are scaled bad. What is the best way to rid

ofice.  Price 10 cents cach,

(I J. A. 8. asks for the ingredients and
proportions used In making pleture frame makers'patty, |
A Gloe, 14 1b.t resin, 7 Ib; loseod oll, 23 piots; |
water, b plnts (more or less) ; whiting, q, ».; 3§ Ib, plich
In pomotimen added.  Molt the resin, add the oll (hot) §
soften the glue In cold water, then dissolve it In hot |
water, Add the glue to the oll and resin, beat together,
and add enough warm whitiog (o make a sthf doagh, O ’

of the scale and keop them clean? A, Heat the water
| prossed |
Baving svvey confidenes 1y, fhe- opinioha. €3 o 110 the bolling polnt before forciug it Into the boiler,

the Screxriric AMxmcax, 1 ssk you to give us Inf i ¥ :
mation as to the best method of ventilating and hesting | (19) L. F. T. writes: In your answer, April

a school building of alx rooms. A, To heat by sioam, |10, pago No, 2M, question 4. you did not say how 1
half the heating surface to be indirect colls In the base- | shoukl apply the hydrofluoric acid in glass engraving
ment and half loug wall colls, in the rooms on the out- | A After waxiog and cotting the design, place the plate
nlde walls and under the windows. Tu the 1tslde walls | face downwanl over & warm shallow leaden tray partly
of the rootns there should be built for ventllating three | dlled with powdersd fuorspar thoroughly molstened
flues for each room of 144 square inches ctoss section | with strong oll of vitriol Guiphuric acid) for half an
wach, ‘The flues for the upper rooms to start al the foor | hour or mare,

the mould with sweet oll, and mould by pressare. The | pueran top, or something ke it Che fues from the
dough will not keep—it soon hardens, so that It should | uer roams 1o start at the Boor also, and to pass direct
be prepared only as required, £ 1f in your power also | i he roof and 1o have no conpection with the flues for

a8 2000 A compotent. can bo obialoed st the N
Institute of Meam Eagineering, Bridgeport, Cong, Vor
particulacs. sand for pamphiot.

Mydraulio Jacks, Prosses and Pampe.  Polishing and
Butfiog Machinery. Fateot 'unclios, Bhears, etc, K.
Lyon & Cu., 400 Girand 8t Now York.

Forsasth & Un., Manchester, N. 1L, & 37 cug-ar:

& Forging Machines, 'ower Hammers, .
u:ﬂ.lumlnaﬂhu‘m--
ory. Senil stamp for 1us. cat. State just what you want.

Cotpressors, Blowlng Bugloes, Steam Pumping
u:pn.nwm-. Vhiladelphia Il ydraulic

Bangess’ Nunoonductor for Heated Surfaces; canlly
appliod, eMetent. and tnoxpensive  Applicablo o plain
or curved surfaces, pipos, elbows, wid valves. Koo p 34

Eelipee Vortable Riypine, See (Hustratnd adv.,p. 413.
Pasant Siaam Engloe, with sutomatic cot
Off. The best engltie made. For prices, address William

Muanutaeturer, Nowburgh, N. ¥
et Motal Prosses, Porracuto Co., Bridgeton, N. J.
A g S
Jow Plaver and Matoner, sod Jatest

”um. m. and B ) Maohinery, Send for
wuﬁWbllm Willwsaport, Pa.

Pock's Patont Drop Prose,  See sy, juge 14

Wood Working Machinery of every variety,
Lavi Homston, Montammery, Pa. Soo ad. pago 1.
S0 L P, Steam Eogiues. Sec adv. p, 113

give mo the rocipe for making the gold lacquer used 10 | 1y ypnor story, The hesting floes from (he basement
give sliver Jeaf tho gold color, also used by pleture | o0 0o tndirect colls to second floor shiould be In the
frame takers, A, Shellae, #34 on; gum sandame, 2 | outalde walls, and run from close under the eeliae cell-
ox; gum ellml, 3§ ox.3 splrits of wine, @ quars, Mix, | ing 10 two foet above the (wo story floor, ‘The regls
and keop for two or three days; straln, std dmgon's | gy for the first floor may be through te 0008 near the
blood and tarmerie to color, aud Wil with wine spleit. | oooige walls, and opening directly over the heating

and ran stralght through the roof, and fulsbed with an @0 A F 8 L asks: What is the fastest

[ time ever made by & locomotive engine? A For a
| considemble distance, aboat 0 miles per hour; for short

i ran, 5 miles 1o 8 millos

| Minenaus, wre.—Specimens havo been re-
| eelved from the following correspongdents, and
Lexamived, with the results stated

N C Pl Clay imn stove. 2 Quartz and sinle.

(2) J. N. C. ssks how 1o clean the inside
of & merourial siphon barometer tube, Having been
out of wse for o long thme tee terenry was gone and the
fonido of the tnbe has become dirty from dust and axi
dation from the mercary. A Try & small guantity of
warm nitrie ackd, Then rinse with water, rlose with
absolute aleohol, and Anally with ether; warm, (o expel
the vapor of ether,

M J. L. W, asks (1) for the best known
process of plekiing cacombers to keep through the win-
tor, 1 want the frult to rewain firm and brittle, the |
plekling lugredients not to be hupervions. A, Steep In '
stromg brine for s weok ; then pour It off, heat it (0 boll- |
fog, and pour It over tho cocumbors, In 24 hoars draln |
on & cloth, pack In wido-mouth bottles, @1 these with |
strong hot plekiing vinegar, sl seal at once.  Varlous
sploos are added In the bottles, % Also, why s saml |
worked with cement; s It done 1o keep the cement from |
eracking, of to make It go farther, or W msake it hanler |
when dry,or dry faster? A, Nand hanlens and pre- |

vetils cracking, and lessens the cost of the work :

| top. The life of & good steag Appamatas is anlimited, ex. | homblecde. X 8

colls.  Iths not sctually necessary to warm the oalbet "‘ Octhochaso < foidspar, 4. Quartzose rock. 5, Quarts,
ucs, i the (nner walls, if each hasa separaie cowl or | bomblende and mice, ..-:.h ';ﬁl:" 7. l‘r:dulb
cept the botder, which will last aboat twenty years, The | #tone t“;_“ﬂ"l‘ 11. Oofitle Hmestooe. 12 Lime-
cout wonld be from §790 1o $1,000 Have s conp stone § Now 4 and 5 may carry a little silver.—
steam hesting engtneer make plane, and be sure ho fs | B-D. McC.—Tand 5, Chlefly. quarta, 2 and & Alierod
cornect wy toquantity and quality; then sabodt (he plans | feliepar and Umanlte. 3 Quartx and obsidian. &
W tha bidders, and sen that the party who gets the Job | Limoalte. 7. Metallic Jead (buiton), Sotie of thess
carries (tout o Ui lotter, If plans are to b §, | ey small quantitios of allver; an sseay woakl
1t Is best Lo receive them withoat price, oo thely merits | D¢ Becosary 10 sottle this polnt.—8 K-t consiste
ouly, and throw the best plan open ta competition, chiefly of copper and fron suiphides ninl carbonates,
| probably carrylng sliver. It the sumple bs ropresente-
(12) W. C writes: 1. T send you this day ' tve of the hedy ore, the property b likely o peon
asample of sand, and would Hke to know If It eontalie ' valuable one. N I, P~ A varkety of i g
any of the precious metals, A, It probubly contalne n  homblende, st quarts, The
tmee of goll. A fire waeny would be necessary to doter | quantity of grapbite (hisckiead)
mine this. 2 T would lke o know how many pounds ' ite- 2 Anglllite and fron
of wieam 1 can safely carry on & small copper boller, | Chielly foldspathio rock.
No. 15 of the wire gange, Dimensions of the boller are -
12 Inchen tn beugth and 9 inches in diameter. A W RE
I per square (nch of jolut head sufichently stromg. Wmm#m
2. Where ls there s good school I eould attend for study- | On Caplilarity,

bt
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Hatchway guard, G. Parker
Ty rake, horso, G, M. & . (% fohnrdsan ()

" OFFICIALL)

INDEX OF INVENTIONS

FOR WitIon
Letters Patent of the United States were
Granted In the Week Ending
June 15, 1880,

AND EACH BEARING THAT DATE,
1T hose manrked (r) are rolssnod patents,]

A printed u\;y nf Uie spocttication and drawing of any
patont In the antexed Hst, algs of any patent issued
sinco 18, will bo furnished from this omee for one dols
Jar. Tn ondering ploaso state the nuiber and ite of the
patont destred, and remit to Munn & Co, 31 Park Row,
New York city. We also furnish coples of patents
granted prior to 1860; but at Inereased oost, as the spect-
floations not bolng printed, must be copled by band.

Adjustable seat, dosk, ete., J - S. Robinson.... ... 238,810
Alloy plating, aluminum, J. S. HOWAN <. c0reesn. 2500
Afumina, bauxite, ete., puritication of, W. Chad-

wiok et olioooiiiinicinins oo 228567

Y 1

Uead block, A, Rodgors

Wentworth .o
Holsting ond dumping o

Torseshoe nall maohine,
Mydrullo multiplier, B,

Jar. N. ROROrs. ..o...o

Lend and emyon holder,
Leathor, ornamoentation

| Liquids, appamtus for

Loom shuttle, J. K. Smit

| Measuring tank and cook
Measuring tank, fluid, 8.
Mochanical moy

8 . 22380
Amnigamating spflaratus, P. G. Tu G. Desig
Amalgamating metals, P. G. L. G. Destgmolle..... 25,90

Ash pan and sifter, combined, S. Fink...... easReny 2R
Awning, blind, L 7. Seaver.. o .- . '!.s.:‘:ﬂ
Axle box, car, A. L. Anderson e SBGN

Rag holoer and truck, comb'd, H. M. Curtis et al. 2R3
Baking apparatus, C. Haffeke.. . AW
Pale tie, B. 8. Lonox ... ...
Baling press. R. P, Davis
Ball trap, M. Warno.. . «ocoveee
Barrel swinging device, W. C. Rud
Barrol washer, G. Schoek (r)...
Bath tad, Ho Amnd. . .oooonivnees
Bed bottom, spring, S L. Stockborger.
Bedstead fastening. F. 8. Clarkson ...
Beehive. A. Barphart ...
Bel), clectric signal, . Amory
Revel, B, A Johnson .oooee ooy aRteh
Binder, temporary, C. Richardson, .
Bit brace, A. D Goodell
Bit braoe, ratehot, A, D. Goodell. |
Blotter, W 1*. Dodson,
Bolting apparatus for lour nllls, L. Gathmann., ..
ook, blank, J. O, Bonnell (r).. ... kv
Books with wire staples, machine for binding, W.
o 238U
Bottles, ¢te, machine for washing and sonking,
J. 8. Qlarke .
Bottling or canning substances, appamtus for, I,
Miles..... ..
Rracelot, Darbier & Maloubler
Bracelots, chain fabrie for, V. O, Bdge..
Braid, ete, holder, W. . Deane.,.....
Brick, fire, A. B Hunt ankwy
Brick machine, R. M. Jobnson...,..
Eridle brow band. J. F. Day ......
Buckie. hurness, Collins & I"etniman
Bung bush, G. B, Cornell
Burial casket, Powers & Walker, .
Burgiar alarm, Terry & Dyke ...
Cake stirrer, E. J. MoClellan. .
Calipers and dividers, W. II. Warren .
Cant houk ferrule, A, Sanford ... p=%
Cap, heat producing. 6. L. Witsll
Cur brake, railway. C. Gentil....
Car coupling, C.J. R Ballard .
Car couplisg, T. Nireen.......
Car coupling. 8 B. Nickum
Car conpling, W. Tucker...
Car, grain, W. 8. Hanson ...
Car mover, G. H. Bronsen
Car. stock, F. Riebor. ........... seiovaine .
Carpet lning, B. A Deolson. .......couues s oo ... 28750
Cartridge yacking case, E. G. Parkharst
Carving fork, J. D. Frary. ...
Chaln, J. M. Dodge..... .
Chain, drive, W. D). Ewart (1),
Clock striking mechaniom, G. W. Hendriek
Clothes pounder, W. B. Wickes. ..
Cluteh for rolls, C. Haskin...,,
Coal hod, hooded, 1. Symonds
Caffoe and nut roastor, W, 1. Vernon {
Coffes pot, V. W. & L. S. Blanchary, ...
Caftee, preparing extract of, Gue & Grant
Collar, horse, F. ©. Soott ,
Condonser, C. B. 1o ..
Condl t > a, ¢
Corset. . W, Bigelow 3 %
':0‘. fulding, Murray & Baker., ....... T, T8 )
Cultivator, cotton, B. G. 8. Anstin ., . .,....... o N
Defiagrating compound, Robinsos & Dimock , .., 22 w5
Dour ehek, L. €. Norton pompn
Dynasometer, sloctro, A. E. Dolbesr. :

28,701
2249

. BR85

“en e e duansnenten

20 N0

Barth boring spparatas for Artesian and other
wells, T. Yoo Ringhars ........ ..., i )
Electrieal machine, dynamo, X, 8. Kelth .. . ... 2% %3

Blrctro-magnetic motors, regulating W, W, Gris
SR o ists consestsarares sess ba ouse e TN
BEeovator bucket, ©, D. Cowglll ¥ )
Exeavator, L, Adumw, . ..... o TN

Exercising tmachine, flarker & Anderson
Farm gste. J. A Henry ..
Fauoet, P Dorwn ...,
Frucet, A B Spenoer ... ..oo.. ...
Faucet. mif-closing. J ¢ Miller,.
Food water honter, B. 1. Morse

ﬁm.m*.ll u'.n.u‘..
Piresrmne, 1. 10 Willkame (r)
Fiew escape G. Loskbart ., . .. o\ 90
Firewarks, device for lighting, B 8 Hunt, . ..
Pishing bosket foiding, ¥ ), shaldon .. ..
Pishway, W. 5. Mogers. ... ..,

Froit drter. 6. Sikes
Py 1.8, vwe

-

g::.u.n.w.uu....,. Wb 1775 man
hanger. W. A sharpe
Outo plyd P NS0 .., .., ... . .
m.mw-l Mishanar .. ...,
Grindstons vl ho'der 1. Young
Gun. mackine. B G Porkhurst A
Marvesting machioe, 1t ¥ Shaw, |, .

8

o | Sifter, wab, 3 Mnn};n.
uu.m | Klod for hauling Todder,
0w { Bleuvo, A J. Tower.. ‘
::.*ﬂ | Bmelting furnace, N, Arsistrong et
o eivvy T ' Smelting furnace, ore. D, W

zﬁ"" Soldering muching, ean,
oo TN | Buark arroster for onr windows, (3, \\'Illimﬁnﬂ 135
e | $ptnning maochine fifer, J SV ik

Kquare and level. combined, 1), Muston. ..

Sleam boller, G. J, Sootg ., , :

s

rh wase TTN
vore. BRND
e D] Stonin trap, B B, Newton .
. N .8 0
. T Btove, C. Pulton (n) ‘.
— Stove, lamp. J H Irwig
oo TR Mave Pipe W O
Mmmumm-dm‘g&ﬁn,(: Tans 2% wr;

Millstone driver, J. R. R

Nofse mufiier, E. D, Eam

| Nut for sorew bolts. A. T. Hu

Nut lock, C. R.\Whitman

| Ore concentrator, J. MeColl .,
Oven, smelting, R, I, Wilson .
QOvershoo, rubber, T. J. Mayall.,

Pamphlet trimmer, J. F.

Paper fringing maching, S. Garrott
Puper, manufucture of perforated and scalloped,
RS 1 e S T e O A G L 228,989
Paper pulp, and process and machine for pro-
duclng the wood fiber, wood fiber for, . L.

| Penoh stoner, W. IR, Sherman..

Ponell packago, E, \Welss

Pencil sharpener, B, E, Norton.. g
Plunoforte baxs pedal, A. Wiesbauer ......

Planoforte damper attachment, C. Mahling,
Planofortes, stringing, B. Dreher. ...,

Mane gauge, beneh, C. K
Planter, potato, Jones &
Plow, G. W, Gammill ..
Plow, J. Hafner.

Plow, N, €, Orrick..

Plow attachment, B, R. McCall
Pool ball frame, 8. De Gaetano ..
Pottery, glazing, B, MOTABAN o.eeereernnniaannans on 2

Pottory ware, finiahing tool for, B. Mombhan...... 28574

Preserving frult, ete., cor
Printing mnachine shoot
L e A =

Railways, automatic switeh for wire rope, J. W, C,

L R e

Eazor, C. D, Moody ... L
Razor, safety. F. X O. F. Kampfe. . 2R
Redlining chair, J. Cloogh....,. .S

Eefrigerater, E. H. Aughes......... ... .. /...
Rendering fats, process and apparatus for, W. E

Andrew (r)....... ....

Rice cleaner, G. H. Stein.. ..., 1. o ous

Rock drilling machine. J.
Eolling metal. roll for. R.

Eolling mill, 8. P. M. Tasker . .-

Roofing and paving material, O, M. Warren . ..

Rosette, W. P. Greenwood ...
| Botary engine, J. H. Blake

Rotary motor, C. Krupp .

< !Zu'lnx machine, J. ¥. Walthour...
¢ seeasss TESG | Sad fron hester and receptacle, J, F,

| Balve,J. Bemis.......,.

++ E9.62 | Band band, F. M. Hurtle.,
92D | Baski fastoner, L. D. Cloavelund. ...
o BRI | Baw, rotary ont-off, L. \W. Groun. ...
- BN | Geales, welghing, Vincent & Johnon .
«« IO | Sorew tap, T. A. Floming .,

o ZHU0 | Booding machine, J. W, Mann

veo THMN | g4 B ¥
Homopred wage, treatment of, B. Torne

AR NS
Sewing machine feeding

Ahawl strup. M. Rubin ...,

Sbeot metal pan, A, Cox

Shicgle cutting machine, W. Goldie (v;,

Shirt, 3. P. Appell . ...

[ Hobbe

Npark arroster, K. P. W,

Btoam brake, C. Lowis..

Ntufing box T Walker
Swinglog gata, X (1 1

e TIMR | Polopiine, m-wrl.'.nnlml,
¢« T Telaphone
o T | Telophono tmnsmitiar,
=n

LT coupling, ¢, G "

o mm Thill coupling W Mupson
o TRMY o facing and

=
”.".":,: :: ;c:tyvc. Pwest honse £

TIppet and el iaret

Hides, machine for ascortuining the aren of, 0. B

Tolding tool, J. 8 Fireh .. ...

ub, vehtolo whoel, L. Rossitor ... oo
Hydrant and stroot washor, comb'd, J LK ennody

Kneader, dough, L. Durand ...,

Knit fabrics, muohine for uniting, W.
TLabel holder, J. Henderson..,
Lamp oap, & A Colt oo,

Lotter box, 1. R. LOwerre ..o
i LAfting Jack, D. H. Morrison.... ...
Line Juloe, preparation of, J. & T
| Lintment. D, CoMIDS ccoovevnnies oiniiiies

1O, ceainsnee s erweEe e IRy NG
Locket, O Johanson. ...

Labricator, Hardy & Dibble
Mail box, J. Sherrifr () ...... ‘

ant, W.J. Perking
Metallurgical furnace, B. Savage....
Milk cooler, €. C Haynes...ooevve

Motion, maching for converting horfgontal into
rotary, G. W. Richardson ael

Mower, Gunnols & Shives ..o

| Mower attachment, lswn, C. G. Baldwin

5| Musie chart, G. S. Rico

Musical instrumoent Insulator, C, 8. Welr |

Sower gas into bulldings, dovice for pra'vvul'l;.l;lu

the entrancs of, A. ¥, Pllughaopt, Jr.........
Sewing muchine, G, Juengst ...,
Sewing mushing belt Ughtening sttachmeont, J. H.

Shoe fastening, V. & A_ Sehnks ... ..
Bhow case wity revolviog stand. 8. 11, Groonbaum 2% 513
Sleves, graln riddles, ete, driving goar for, J. D

won, \\'ll»;n;; s

Freeman SY TV €8
Fves, pistan nrnament for. J. Naylor, Jr

elirouit oqualieer for,

rocelver, Lookwood & Mariett

Muaring marhine, 0 L .I'n-vl.‘
cumbined, 1, 8 Cohbn

. 286

SN TO oo " 228,71
ppaeatus, O, AL Hiaving,, 23751
28 50
o R
. 2300
P )
. 8.1
vess RE3.088

v WA
L)
. 2507
o R
o M, En
2T
s RUN
Cavvrvan e o 208 R
1, Douglis. ... 22951
2,50

Lo WL Whippla, .

D. Muoler,

Caeresnienns

Jo HOMMAN i
ofi A J. Burkoett

Arawing wifervosoent, T
o 20
o 3880
o WNR
N
wswiisadevaeiae: L ORI
Jlquid, G, WL Aldrioh,, . 235w
ML CAWKOE cvanernne oo oo 238800
o BRI
2R
. 2B
208 K38

h.

eynolds ...,

TR NS
. 228 50
. TI|ESI
Ve S2MAI0
- 208,002
28
R (]
L2800
.o $N015
L2
....... 225,769
S TN
............... /750

e8...

Withey..

22850
L2049
. 223.061
2080
. 28008
23012

enborn.

nney.. ... . 21,766
Stewart 228,902

npound for, G. A. Cutler 225 804
delivery apparatus, W.

..... v wereseeresssreas s TS I02

Wood .,
C. Totten

.Iﬁ.f.mbn,

2,018 ;

oo 28005 |

20

Toy. whistiing, J (€ hoaakel () ..
Truok framo, spring, J. Hosmer....
Truck, plane, W, I, Heok, ...

Trunk, W. I Boll, Sroc,
Tubes, msnufaoture of,J, 11

Umbrelin, D Sarels ...
Undergnrment, I . Farrineton,

Voaouum brake apparatus, 1, W, Karie F
Vaounm brakes, alr ajootor for, WV, Bames,, ., 29702
Vreuum brakes, drip cook yalve for, K. D, Eamen 238740

Vaouum brakos, ejector for, K. W, Eamos.. ... 28,54
Vohlolo baggasgo attachmoent, K. J, Osborno . . 28004
Voblelo whool, J. F. Darby, . oo o 228 W%
Volocipedo, Langmuank & Strioll ... wee 228,008
Wigon bruke, J. Riddlesborgor... 298
Wardrobo, O, O MOrso coveeviio 228010
wWell dellling maoling, It M, Downle | 28,787
Wire twistor, D, AL Kilmor ... .. . 208 406
Wood bending machine, . Donningor oo, 28,818
Wrench, R, Haydon, . Svel ae SN I00

Wronch,J. A, Mell , 3 S Treveanver
Zine, apparatus for teeating, R Wiester, o oo

DESIGNS.

Chnin Hnk, ornnmontal, D, A, Beam. .. oo 11524
Lamp hrnekot, ¥, R, Seldensticker., . 152
Overshoos, C. A, Enslgn ..., . 11838
searf pin, militury, Caso & Rikor . v 11,5820
Spoon wnd fork hundlos, G, GHL... w1822

TRADE MARKS,

Boots, L. B, Mantonyn ...... SPn<aPry (Vo s st enoaps »
Cligirs, Muhin & Drand fuss wee OIS
Clgns, olgarottos, and smoking tobmeco, !, Seidon-
borg. .
Hata, rolt, Crofut & Knapp

Euglish Patents Issued to Amoricans,
From Juno 4 to June 15, 1880, inclusive,

Alr ongines, J. A, Woodbury ef al,, Boston, Muss,
Colored gluss windows, J. A. Fargo, Newport, . 1,
Compound explosive, R. H. Dimock, Now Haven, Conn.
Diving bell, C. F. Pike, Philadelphin, Pa,

Lacing hooks for boots, M. Bray, Nowton, Moass,
Locomotive engines, J. B.& G. B Smith, Dunmore, Pa,

Lubricating mechanism, C. J. A. Dick, Phil o,

FREE_T Y_ADDRESS

CATALOCUL S

MECHANICATL, AND MINING EN.
‘.,I'l f'\'(’:“m‘c 1o IEensnelner l'a}rmclu.l?
o

s Troy, N. Y. Tho oldest enginéering sl

in Amerion. Noext term lm{nnn Beptember 16th,
Roglutor for 188 contalos n st of the graduates for the
pIst 68 yours, with thelr positions; niso, eourse of study,

) 5 ddre:
Joquiremionts, oxpenees S, A EENE, Dircetor,

- ™ v i
SCIENTIFIO AMERICAN SUPPLEMENT.
Any destrod brok number of tho SCEENTIFIO ASEI AN
BUFPLEMENT oin bo hnd ?L thix otoe for 10 conts,  Muy
ulﬁol be hid nrﬂyr;lnrnﬂ l} l&?ﬂm ll( _;»'u()llgm'l’l'l;l;‘l nnd nown.
oty srywhore, 3 s g

dealirs overy 87 1'ark Row, t?o'v’v York,
St e ey
AGENTS WANTED.—SEND 50 CENTS
A b A g A i
J dling roll by
i..f-'ﬂﬁ'{zc‘:‘: M AMES H. TUCK EI, Ok Hill, Mo;
WANTED-A PARTNER WITH CAPITAL IN X
vaulunble Invention, Addross

G, D, ROBERTBON, Viennn, Dorchester Co,, Md.

01t SALE-PAT. POWEIL MOIISING CTHISEL
Kd(]i‘rou J.' D. BAXTER, Mochaniosville, N, Y. S

Horse Dumping Hay and Grain Rake,
The most nlmlnlo, durable, snd thorongh working Roke
on the market. For sale on royalty or by territory,

Fully covercd by patent, Apply to WM, BOUTH
INC. O, SMITH, Higerstown, Md. g

ICE-TIOUSE AND REFRIGERATOR. —
Directions nnd Dimensions for eonstruction, with one
Mustration of cold house for preserving fruft from
genson to season.  ‘The alr is Kept dry nn?'-,gnm through.
out tho yonr ot n tempernturs of 34 to e C?nulm-d
In SCIENTINIO AMERICAN Scrrnesest, 116, Price
10 conts. o bo hnd e this oMeo and of 11l nowsdenlirs,
A FIRM OF WIRE WEAVERS AND
manufaoturers in Canada, finding that they can, whon
undor full work, overstock tho country with goods,

wounld ke to hear of some line that they conld mano.
facture, and thumh‘ utilize their power and Uee oxy

Metallic alloys. manufacture of, €. J, A. Dick, Philn., "o,

Paper pulp, manufacture of, C. & H, A. Chapin, Spring-
fleld, Mnss.

Railway switch, J. 8, Willlams, Riverton, N. J.

Rivets, manufacture of, M. Bray, Newton, Mnss,

Rotary steam engines, H. Thibault ef al,, N. Y,

Sewer gus. preveoting, entering bulldings, AL K. Pfleig-
haupt, Brooklyn, N. Y. J

Spring for rallway carringes, A, Middioton, Phila,, n,

Timber cutting machine, DA Prootor, Gloueestor, Mass,

Veblele hand propelier, A Viek ef al, Mt, Carmel, Conn.

Velocipedes, N. 8.0, Parkins, Norwalk, Ollo.

Vessols, construction of und propelling,

Ephraim, Utah,

Water cloget trap, J. E, Folk, Brooklyn, N, Y.

e — _ _ —

A frertisements,

[nside Page, onch lnseytion = « <75 cents a line.
Buck Page, ench insertion = - = 1,00 a line.
(About elght words 1o a line.)

Engraringe may head advertisements af the same tate
Jer tine, by measuresnent, a8 the leller press, Adver-
liserrnents st be receieed af puldication office ax early
as Thursiay morning (0 Gpgwar in next {ssue,

£3 The publishers of this paper guarnntee to adver-
tisers a circulation of not less than .00 coples every
weekly issue.

PROPOSALS FOR MAIL LOCKS AND KEYS.

POST OFFICE DEPARTMENT,
Wasmxaron, D. C., June 22, 1880,

In mmrllnnm with s provision in thelaw entitied * An
Act making approprintions for the service of the Poxt
OMee Dopartmont for the fiscal year 1-ndlnf.lmmm. 1881,
and for othor purposes.” approved June 11, 1890, requir-
ing a re-advoertiscmont for proposals for Mail Looks and
Keys, notioo Is heroby given that SEPARATE SEALED
PROPOSALS will ho recelved at this Department UNTOL
12 O'CLOOK NOON, ON TIE SECOND DAY OF A UGUST, 189,
for furnishing five now und difforent Kinds of Looks snd
K:f. for the sole nnd exolosive use of the United States
malls including, besldes those Lo be used for mall 8,
sueh ax aro 1o be usod on the street letter-boxes of the
Unitod States,

Ax tho publie oxposure and searching examination
noceaknry to Intolligent bidding on any prosoribed modol
of i lock nnd Im{ wonld tond to lm‘mln If not entirely
deatroy, the further utility of ull such looks und keys yor
the purposes of the malls, the Postmastor General pro-
serthon no models or samplos for bidders, hut rolles for
0 soloction on the mechanionl skill und Ingonuity whioh
i falr campotition smong Inventors, horehy invited, mny
develop In samples submittod by thom,

Proposals, with samplos, will also be recelved at the

A. Olson,

“ebainns Nenvvad 2|50
ceee 2830
ve ZIROIN
- X))
9,20 |
057 |
o

- T= N

device, J. 1}

in

e ZRIW
« 2B
- 28,907 |
. B |
» 208 8%

al,,

Junsan . o 2NN
W. D, Brooks..... « TN
Nouhnus ..,

F Vows

2%
=0
2.
5 9
. .y
W wesere Vo TN

TN

WL Mutehing . .., TN
I

LOokwood & ettt
00, T on

woeuring, O v Pllipe

Ureating

Ao time, for Safety Cholns for Mull Koys.
Hpecifications of conditions And requirements s to
proposals, samples, kinds and quantities, contraets, ote.,
an woll ns forms of proposal, will be furnished on appli-
ation, by letter, to the Second Assistant Postusster

General, " No proposal will he considensd, unless It shall

have boen submittod in accordunce with such sy
Hons and forms,

The Contracts which uur
Lo the spocifications and the necopted proposals,

D. M. KEY,
Postmaster General,

BECKER'S PATENT
WASHING MACHINE

L5000 worth sold in
will

o r‘hl |‘ny ona who
will ‘wiah one shirt
oloan in the samno
Limo throo nre wash-
COwILh Lhis mnching.
Moohines shippsd on
trinl to nny addross,
Hpocial rates 10 doal.
o, Challengo oom-
etition,

MANDER neKEn,
Bole Manyfaetarer,

York, Penn,

WANTED—PARTIES T0
ture Boacker's Patont Wl
u'.‘;'y:'.'h The anly ma

BROK KR ¥ o o

MANUFAC
ing Maohioe, Improved, on
cbgh:vlh:‘v"m. llr-rfwi hinitation
For terms, s ‘ 5

No torrtory lnr‘n:;;.. S

revrecr

NEWSPAPER FILE

:

o .
....‘.h,:'m'.‘.'-f"' Patont Mie, for JTOSOTYIng  newspers
| e R R i, b e B
Ly WL TR T ST HN\'\II";:I:‘:. R
A Tor the low priow «

o Thie gy «
BOTENTIN 10 \\Hlll" \.g.‘

MEAY oan be
or $L.25 st the
Bonrd sides i Inseription

TOTY (i 31 e
* "'\.1‘.".“.. Wha winbies tao o |\‘.“I"il‘ '1.”-.\,“‘ ATy Soe
MUNN & Co.,

Pubilinhors scie e

bo mnde will lenlvmfumlly' ' 4 s_ T_o P

|MPROVED.|
|

P Apply to WIRE, Box 773, New York,

THE BOARD OF WATER COMMISSION-
ers, of the City of Yonkers, Invite senled proposals for
f pumping engine of 34 million gallons copacity. Bids
to be o ,no«f July 18, 189, . For particnlars, to
W. W. WILSON, l{nalnecr and Supoﬂntondont?on rs
Water Works,

tent man who understands steam nnd plpe and maeh
work, Lo net ns salesman and 1o -Mlmnfopgn vmrlI?‘lc m:
South. Addross A, B, Box 770, Now York, giving ndﬁm

and referonces,

TOOLS for Curpenives,
Makera, Blackamithy, eto.  Send for Oafulogie,
of Tools you tequire. TALLMAN cFADDEN,
GOT Markot St Philudeiphin, Pa.

THE CONSTRUCTION OF (CANVAS
‘&300&1'!” \X Pi St ; |(' plote desoripth
and working dmwings of two handsome and dum
boats, designed for the benotit of those who do not ‘N’:
to fu 1o the expense of a wooden canoe. and who jrefer
o bulld und equip thelr own craft, The larger hoat in
maodel is stmilar to the tamons Paitic Rob Rob, but ks an
Improvement upon that. Dimonslons: length, 14 1t
beam. 6 In: depth at bow. 1255 in; stern, 12 in; smkl
ship, 9 (n; draught, loaded, 5 in. The smaller boat is
| woll suited for & boy. and will 4o for hunting. fishing,
and crulsing. ltls\-cry'{mn-ble. h.-ngthl!l:fi.:be.-.
A ing depth, 12 11'e, and S inches. By means of the
detatled directions and drawings here given. any one
with slight mechanical ingenuity, can construct for hims
self & Loat which, with T care In use, will prove
:f-rn"-rn‘:'x':g"%\' :;.é To v &:13\“'"' Axnmmnr
* - ) LR - e i

from all newsdealers. v ance

AGENTS WANTED for the Enlarged
Plotorial Edition of A

0oL's ERRAND i

The Qecatest Romanoe of Assoricon Hist
Thm's Cabin, 10 which Ix added, by the :x:x‘n'::‘nu(hur.

The Invisible Empire.

Two Great Books in One Vol ; Beilliantly Dlustrated.

A theilling book tndeed. = Clnvinnat! Commerechal,  * Hakis
the eritle mpellbonnd, * % Engibah Hteninrm contalne no
wimilae pletape, = tntornatinnal Neview. * Tha mmt pownrful
vativnal and pocis l‘llllz slace *Uncle Tom's Cality, '~ Boston
Conrder 10 I Bouk ban't miove mem, ik we aes mistsken
the Aertoan people, el Chlones InterOoesn, ** 10 will e
1o arvess and Invirnet the muulm aeency of which |
knnw, "< EeOoy, Clawmencary, Ap-n:l.lut Very walo
alde, Flute 18 will b willy rrad™—Jas. A, Gazrmmen,

© Booming Book for the Cam

Tetrit. ngrll) faken. For Jenlars and torme witie ot eocw to
Nlmko ARD & + 3T Park Place, New Yook,

ORCANS,
SUB BASS u o (i

innos, 1235 ana wvd- PR
!"m. Address lu\ru lf:::“r\?.“ \\%:mew. N

Tom DANISL ¥ A

—,T‘ B (TSRS &7, V= i &
0 Business Men.

The valuo of the BOIENTIFIO AMERICAN 18 an ndvers
tising modium onnnot bo overestimated, Its elroulation
1800 thmes grostor than that of any simiine Journnl
now publishod. 1t goos into all tho Htates and Toreito.
rlos, and s road (nafl the principal MO rios nng ronding
TOOImN Of the world, A huslooss wsn wanis somothing
mare thin to seo his advertisoment in & printod news-
mapor. e wants cleculation. 114 14 worth 3 eonts por
line to advertise In & papor of thirme thousand clrula-
Hon, 1L ks worth B per Jine Lo sdvortise 1n ono of forty.
olght thousand,

The cireulntion of the SciesTire AMr N -
aAnteod 1o oxeond FIrey THOUSASD rm'\ ,::\::.‘ bl

For silvertising rates soe top of first column of this
PARO, U BOO ross

MUNN & 0., Publishors,
37 Pk Row, New York,

| TAKE SOLID COMFORT

! BY VRING O New PATUNT

READIR'S COT CITATR.

“::-':,:"n \q::;n'iu "I:: l'l'lln. IAwn, mountaln, hoach, or

:u: l'lllﬂ‘l") allow i r.b.ml:.r':‘.".“:h’ A h

i o e Sty % A, e

:’r;m‘.:‘l'-;.u any of the llrv'n-l:u'l:‘lgz":.': o g b
hair For 82 Call o wengd li:r'gﬁ"d%mw

READERS AND Wi im
47 ERS ECONOMY
Axenmoay | n"k"dhuii“?ﬂﬂ:'bd‘ l&:;;?\stm. m..
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LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD

MOSS ING CO.

4
JCL MOBRS, Pros't and Hupt,
T MORS Asn't Nupt,
M AL MOSS, Trons.

STEAM PUMPS.

fee & HENRY R, WORTHINGTON,
rondw ~ o .
T00 Marker e, B Vanie Mo, "o
'I'w WORTIINOTON PuMpivo EXaiXEs pon Warnn
OHKS-~Compound, Condensing or Non-Condensing,
Usedd i over |!n Wator\ » Niatlons,

WORTnisoroN Srray 1'oues of all sizes and for all
Purpomes,

Prices below (hose of any
other steam pump in

Recratory
Ama't Mooy

88 J r: RAMERY
: 0. 1] JACKHON,

Incorporated April 2,
Moss's Now Procoss.

the markel.

O METHns,

535 PEARL ST., near Broadway, NEW YORK.

WaATER MeTens.

PAT]

\'l‘

Important to Manufacturers and Publishers;

L D R O L L E D Eogm Platos 1nr \c nqnulmr Book, and Catalogue Hlostmation execatod in Typo Motal In o superior munner
I hy anow hoto-Chemieal moethod, feom all Kinds of Prints, Pon Deawings, Photographs I|u|\|~ n,
| Original Dos), n o, und when avallable from the abjeat Isoll,  Muck cheaper than wood ety Those

| platos nre me 3 nly for use on uny ordinary press, and arg gaarantecd 1o be fully equal to the t

SHAFTING.

The fact that this shafting has 35 por cent,
steength, » tiner iniah, and s truer to gauge, t
other in use rendors it undoubtedly the mos
We nre also tho solo manufaeturym of the
COLLISA AT CoUrLI s G, and farnish Palleys, llu

| Wood guts,

troty ping doy

of all Kinds o
J

onn e m|uh~ from the

ulpped steam vloe
lanesous vogravie

N tho usunl manner, We also have n fully 1'-1
Bulldings, Maohinery, and misee

Coo 67 Park
] grnving sinee
Sond stamp for Hustrated clreular, |

groator

i in
lme

WAYS On

ors, | for estimate, Mease montion this paper,
eta, of the most approved -!I,ln l':lm st malled on ) SPRCIAL ~JUST INSUND A CIROULAK OF PORTHAITS OF PRESIDENSTIAL CANDIDATES, FIVE BIZIS. BisD
...pumn--n 1w LAUGHLINS | NTAMP, PLATES YO SAL %,
Try Streot, 2 and M Avennoes, I'In.shnru Pa. ]
10 5. Canal Street, Chicago, 1. - e
§F Stocks nlﬂll- ;}\:lllnim -lnn"nnd (--r;‘-lc by SPAKRE THE CROTON AND SAVE THE CONT,
4 Loston, JNN, .
Geo, Place \uu-m:wry Ay ey, 11 C lmmbun St N, Y. Drlven Or Tube \N} ells

KNOW THYSELF.

FIYHE untold miseries that resut

I‘nrnlnllwl 1o lnmn consnmors of Croton and Hl-uummd
Water, WM NDHREWS& B O Brondway, N.Y,
whumnlmlum |mlunl forGroon'sAmerican Driven

‘III'I‘\ RS CELEBR \1'l ll
$30 Serew Cottine Foot Lathe.

Foot and Power Lathes, Drill Pressos,
Scrolls, Clrenlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipors. ete. Send for
catalogue of outtits for amatours or
artisans,

from Indiservtion in eariy HE
may lu- alloviated and oure
I'h who doubt this assert)

Il.

SE
h vitality,
norvous and physical debllity ?
- vitalit luunlrnl by the errors o

youth, uv oo © oxe npplie ullnn to business, may be ro-
stored und mnphood regninml,

Two hundrodth edition, rovised snd enlarged, Just
nlnlnlml. 1t I o standard medieal work, the bost in

bo Eoglish langunge, writton by o ;vhnlunn of groat
experience, to whom was swardod o gold and Jeweled
medal by the Nattons]l Medieal Assoclation. It con.
talos beautiful and very expensive engravings. Throe
hundrod peges, more than & valuable prescriptions for
all farms of provalling diseass, tho resitit of many yoars
of extensive and suecessful practice, either one of
which is worth ten times the price of the book. Bound
In French cloth ; price only sonst by mail, postpaid,
The London Lancet mays: “ No person should be
without this valuable book, The autbor is a noble
bonefaetor.*
llll\utrulvd samplo sont to Wl on recelpt of 6 cents

H, 1, SHEPARD & (0O,
831, &8, B0 & 87 West Front Street,
Clucinuntl, Ohlo,

The attention of Architoots, Engineors, and Buollders

In called to the groat (o wrices of wrought
=T . IRON.

[t is belloved that, wore owners fully sware of the small
difference in cost which now exists between iron and
wood. tho former, In many cases, wonld be adopted
thernby saving tsswronce and avolding all risk of infer.
ruptiom Lo business In consequend »f fire. Pook of de.
Architects, Engineers

whte

EXTRA BARGAINS.

Town rights, $10; county, 5. Best novelty yvet manu-
factured. If you want to make money, sddress, with
Ilamll. J. 1 M.\){Tl.\', ﬂnn{unl N.Y.

MACHINISTS' TOOLS.

NEW AND IMPHOVED PATTERNS,
Send for new Hllustrated catalogue.

Lathes, Planers, Drills,

NEW HAVEN

talled information furnished
and Buliders. on application

ROOFINC.

For steep or flat roofs \; wplied by ordinary workmen
at one-third the cost of t Circulars and samples frec.

Agents Wanted. T \P‘\\' 32 John Street, Now York

&o.

M.\\l I' ACTURING €O,
New Haven, Conn.

s RUBBER BACK SQUARE PACKING.

¥-i4
B8 3 | BEST IN THE WORLD.
’ | For Packinz the Piston Hods and Valve Stems of Steam Engines and Pamps.
B represents that part of the packing which, when in use, is In contact with the Plston Rod
A the elastic back, I‘hhh Keeps the part 18 against the rod with suficient pressure to be steam-tight, and yot

rrrme- but little fricti
This Packing is mmlc in lengths of about 20 feet, and of all sizes from ¥ 1o 2 inches square.

Jﬂll.\ . CHEEVER, Treas. MEW YORK BELTING & PACKING C0., 57 & 85 Park Row, New York.

JOININ R WHITLEY & CO.|

European Reproseatatives of American Houses, with A
First-class Agents in the principal Industrial and agricul. q # A

h{ lwnnmlun to Hon. P. A, BIS.
\ h ulhu | Modical Association,
KER, N .’l‘ 4

wuthor ma
m nqn nn‘ mu and rxve

N N . N . <
TO BUILDERS OF WATER WORKS.
The City of Joplin, Missourt, having determined to

l-mvldn- b oaystam of wator su )ply for the protootion of |
he clty ngainst fire, and for domestic and manufaotor-

turing use, hereby invites proposals for the furnishing
of the same. Itis not proposed that the city xhall erect
and own the works, but shall grant proper franchises

and pay proper charges to a company which shall bufld,

own, and operate the same and furnish the water supply. 41 b 2 T "
F‘ur the Inmmuluu of such, the following 9mmn‘;'l '[.‘":u by = o g o ‘.“'\-',.:,?,. :}:‘:“W;.,:.'":z;";"“ I.:-'"""" : 3 . c
R. W. & Co. purchase 'arls goods on comumission st YJFLFIPR 199 g
'nw source of water supply will be Shoal Creek, a e~ !

never-failing stream of wnle[;.yln every way satisfactory, f"’i“" oouas- —— . EEAST ..
distant from the city lhmits throe and five- cighths miles. = PENL 3 FicA.
Dlnumv.n fﬂlﬂlld;ZIlll (,‘:dmvk o thoh-ummlx where the isf. - - - — i
reservolr woul ccated, two and three-quarters miles. | v ¥ 1ri : B
Elevation of summit above main street in the city, about | 323 § WOOd'WOI kl!lﬂ’ MaChlllel y,
thirty-ove feet. Shoal Creek will supply a working head | asss < i
of about elght feet for foroing the water from the creek | 253 ¥ne " as Woodworth 1 ¢, Tonguing, and Grooving
10 thoe reservolr.  Cross section of the stream at cummon ‘Saw M D o Rchardson's
» ubout seventy feet. ! L Mortising. M

ero will be required about five or six miles of mains, , ', "‘“ Miter M

ng Machinery &

WITHERRY,

und about un{ fire hydrants o the clty lmits, N
o ul 4.!. & :m n

The doméstio consumption of water, and its demand |
for manufacturing purposes in Joplin will be exception- |
ally large, from the fact that there is now no water sup-

y whatever, execept that taken from mining shafts nnd

rought b{’ 1o the consy The quality of

is water is unfit for domestic use or for use in *team
bollers. Wells cannot be depended ur.n, u-mx to the
great depth to which the ground is mining
ahafts, @ population of the city is about m

For further information, apply o the undersigned, to
whots all proposals and communientions shall be ad-
Arossed. J. P. NEWELL, City Clerk,

J-:plln. Missourt.

PORTER MANUF'G CO.

.‘~nh-vnn Sreet, 4
(Shop formerly occupmod by I BALL .& i)

STEAM PUMPS.

THE NORWALK IRON WORKS C0.,
SOUTH NORWALK, CONN.

CRISCOM & C‘OS/
o MILSTONE DRESSING MACHINE

“The 1876 Injector.”

valves. Send for {lIustrated clre ulnr
W, sEL s & CoL Phlla,

CENTENNIAL AND PARIS MEDA LS,
Mason's l*r tion Clntehes and Elevators,

}-v:l-.:mu‘ L. New and lmproved lnlhm- ~POTTSVILLE,
the unly Agni- VOLNEY W. MASON & CO,, Providesce, R, 7.8 ~ A o ——PA
cultural  En-

gine with He.

turn Flue
Boller in use
Send for cir- |

"l‘ PLUNGER STEAM PUMP

FOR EVERY DYUTY,

ST YA VALLEY MACHINE CO.

1880.

Pmsnlu‘gn Exlmsnmﬂ SOCIELY. &

THE FOURTH

EXPOSITION AND FAIR

Will open to the pablic Thursday. September 2 and re-
maln open day and evening (Sundays ex ted) until
Baturdsy, October %h, 190,

EASTHAMPTON, MASS.
Delamater Steam Pumps,

For every variety of work.

WATERWORKS PUMPING ENGINES.
DELAMATER IrON WORKS,

BLC l(

WORKING M
N WORKING Tgq
"u.,,‘ sncm TOOLS

H.B.SMITH MACHINEC°

{j SMITHVILLE BUR.CON.J.

Al Kinet

() WotD cmum ’Q

" —

phlCRLion Tar space. s enabliog Lhe managers Lo better me cny D"ecmry for | 880__8 I l.l nd Found rl".
"ﬁﬁmmgﬁﬁ";"ﬁ?hgm. and Bollers PRICE $6. ! OfMieey, Noow 10 CORTLANDT ST,

of ianufactarers and Loventon Bho S Tals Fagusition WILSON'S BUSINESS DURECTORY (weond | Works, Foot of W. 13th §t., Nerth River, New York,
for the Introdoction of new wachioery to the public. v mh % ni? ESTABLISHED 1841,

-ll\ I'qu New

|
u-lur) Company, Ne, 11 1 ul\r
Y ork, promptly sltended to

Ofice, GERMANIA BANK BUILDING, 89 Wood SI.

P. 0. BOX 505,
E. P. Youxa, J. C, PATTENSON,
Genernl Manager. Recrotary
Jonx D luu;r Amat, Manago tuul Ln.-hhl

cE BRASSMFG ¢ -

TTVILLE CONN
RIALS FOR METALLIC

Leffel Water Wheels,

With recent improvements,
Prlcu- Groatly Roduocod.
500 in successiul openation,
FME NIF PANPELET FO2 BN,
Seut free to those interested
James Leffel & Co,
Springticld, O
no Liberty S1., N,

MOSQUITO CATCNER,

Wl clear your room in a fow minutes withont smoko,

poll, or grease, Price M conts, Bend for clre ullll \,(.-m-
wanted everywhere l.«-. W torms. LLT.JO

196 Light Street, Ilu.llluu-n M.

Pond - Tools.

Engiue Lathes, Planers, Drills, A e,

DAVID W. POND, Worcester, Mass.
Forster's Rork & Ore Breaker and l“nmmlwn Crushcr and Pulvenizer,

The stmplest smackine or devined jor the purpnse,
Partios who have used it constantly for =ix yoars testify that (& will do de

i'

wle
AND

- sreciatTY. BLANKS

N A

KEEP COOL!

WATKINS' FAN ATTACHMENT,

1 to any EEWING MACHINE, Wil not
m.:m;k:‘ “’III Seop awny tHies and dirt, nand keop

) '

Ne the work

W ol plated Sant
m‘:‘vl- :,"'l, '.:‘,‘,.‘; ’,’,I’.:.I"‘..""A"“l \‘,A\hlli '\l\.\ I hl“;i of any other Crusher, with onathird the Power, and onehalf the axponse for keoping In
& ta t:u'n A.n-l Mass. Send for clreulars, 1 - repalr. Tho nmalior sizos can be run with Haorss Power
Address TOTTEN & CO, Plttsburgh Pa,

l" AGENTS vhm KD, Rights for sale.

Roots New IroN BLOWER.

Pbﬂl‘l‘lVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS

FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

(6 Corttandt 5L,
S. 5. TOWNSEND, Gen. Agt., | § GOrfnet St |

WM, COOKE, Selling Agl,, 6 Cortland! Stroet,
JAS, BEGGS & CO,, Selling Agts., B Dey Street,

L@ SEND FOR PRICED CATALOGUE.

HOLCOMB'S
Aulomatic Telephone,

Patented in |
and Cansda

Works 1 m

NEW
[ YORK

MAHOGANY

Rosewond, § French and Amerienn Walnut
Asli, Red andg h Cedar, Cherry, Onk, Poplar, Maple
Holly, ete In Logs, Planks, Bonrds, and Veneers

Sole manufacturers perfectly smooth and thoroughly
scasoned

CUT THIN LUMBER.

Send for eatalogue and price list

GEO. W. READ & CO.,,

18610 200 l,c\\l\ SL., foot 5th X 6th Sts., New York,

S jza

Hangem, Bt

tiste &

T A
F o § &7,

--hv

Silent Injecter,
Blnlrr A hhl\!‘r.

u-u-ulu

Shafts, Pnlleys

Full assortment In store for
W \l;':l I.I.D Rs & CO

Aberty Sireer, ,\’;'« Yaork.

LABEL

CAVEATS, cul'\ RIGHTS,
STRA Eio,

REG) rioN,

Messrs, Munn & Co,, in connection with t
tion of the ScrENTire ANERICAN, contls
Improvements, and to act

as Solicii

WAV e ! fa [ o4

nt Drawiogs, Specifications

YEARS' EXPFEN
for the Prep
and the Prosecution o

y of Pate
f Applicatiots for Pate

ots in

United States, Canada, and F «. Mossrs
Iso attend to of Caveats
. Books. Labe
Infr .
1 pr podera
pamphilet
oonts s how
o p : s, Coy
rights, Dosign Appeals, Iufrin
ments, Assiyg Jeeted Case : [
of Patents, elc
Foreign Patents .~ We also send, free of ¢ 5
Synopsis of ¥ Laws » T and
method of securi in all T
tries of the world. American inven rin
mind that, as a general rale, any tave n that i» vala
able 1o the patentes in this coantry is worth equally as

much fn Bugland and some other foreign countries

Five pater ts ~embracing Canadian Eoglish, German,

French, an | Belgim ~ will sectire 10 an inventor the ex»
clurive mo opoly to his discovery among aboul oxs
NUXDARD AXD FIFFY MILLIoNs of the most intelligent
people In the word. The facilities of basiness and
s'edmn communicat on are sich that patents can be obe
talned abroad by our citis almost 2% eanily anat

home. The oxpense to apply for an English patont is
$75; Genman, $100; French, $100, Belgtan, $200; Cana.

| dian, $50,

| Waskiagion, L.

Copies of Patenta, ~Tvesons desiring any patent
Issted from 1230 to November 90, 1564, can be supplied
he
of drawinzgs and length of

Al reasonable cost price de

with oficial coples

pendding upon the extent
specifications,

No at which
wd pristiog the

bad

Any patent lssmed »ines vember 9, NS,

the Patent Oflce oo draw

ifcations

tim
Ings and spe
this office §)

A copy of the clalms of any patent lasved since 159
will be furnished for §1

When ordering coples, pleaso to romit for the rame
a4 above, and state name of patentee, title of Invens
tion, and date of patent

A pamphlet, contalning Ml directions for obtalning
United) States patents sent free. A handsome'y bound
Refervnce Book, gilt edges, contains 140 pages amd
many cogravings and tables fmportant (o every pass
ami lan aseful hand book of refen
I'thee 98 cents, malled free,

MUNN & CO,
Publishers SCIENTIPIC AMERIC2N,
37 Park Roew, New York,
BRANCH of:'/( A—orner of ¥ and TN Srels,

be

Wiy remitting to

entew and mechanie,
aneo for overy oy
Addross
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Seientific American,

[Jury 17, 1886.

derrti—imrm

{'“ 0 Fave, ongh l:-o:‘nn- - .{
. ."1 m\‘ et o s ) no
iy head dvertiseswents ot (Ae mame rale
1or fine mcdrurement, ae Mf HM- Adver

Ficcmnle Cooid bv recrieat] of pibie

qfv “ um/y
ar Thurwioy mlw 0 apgwar in vv.vf
0 The Ntmvm { this paper EuaAmmntes to adver-
unn.«“
weekly b

tmn n ﬂm-.
U on line,

Ay

Of Bot esd (than SURD coplos every

» othemtem pomd for clrralare
sle ofiny Dutent Metallh Piatos for gra v
ok, walput, chestnul, sab, ete, n-|
--lb-'o-lu-l- lv-ﬂ--‘nuu-' L
L UALLOW ey

" T0 INVENTORS
AND MANUFACTURERS.

The 49th Exhibirion -{Ahr ‘Amrriuu
e e Ry
"-N".v-r Wanks nud information, address

GENERAL SUPERINTENDENT,

AMERICAN INSTITUTE,

BN

NEW YORK CITY.
WANTED, ‘
A second-band § ft. Turbine Waler Wheol. Must be In
wd runsing order. Address . O, Box Noo 25 Fost
2l Orange O, Yormont
Do Your O Printing $3:="
¢~uu;.a‘l‘l.-r--~u. Fer
1 l-..-, Grvnt mumey taeer, A jaying bolees
B e e L )
s o ad) ninew Frvesrs, Type sy, Pager. A

o M Matsala tamer AELAKY A G0, Narddvs, Conne

WANTED.

apectent and esperionced forvman for machine shop
wd msdly oo il machinery. Addreds, wit
o,

JOHN T. NOYE & SONS,

BUFFALO, N.Y.

FOR THE BEST

Belting.
by all asery of the &

consddering both gualily and price, as proved
argest and hoaviest bells in the coun-
» the

3 for partics

l\ﬂ' YORE BELTING AND PACKING CO,

37 and 3S Park Rew, New ¥ urh.

The Ashestos Packing Co.,

Miners and Manufactarers of Ashestos,

BOSTON, MMASS,,
OFFER FOR SALE:

iars and price st t

PATENTED ASRBESTOS ROPE PACKING,
“ ve LOOSE .
“ $o JOURNAL
. & WICK ph
“ o MILL BOARD,
s .“ SHEATHING FAPER,
. - FLOORING FELT,

CLOTH. E

" { FF'F:] Q.):"1-" . X

G QI Ll W THITOO

Pictet Artificial Ice Co., Limited,

. O, Box 38, 142 Greenwich St., New Y ork.
Guaranteed o be tho most ¢felent and economical of all
uuun. Toe and Cold Alr Machines,

T FRIEDMANN'S PATENT INJECTOK,
The best

BOILER
FEEDER

In the world,
Simple, Reliable, nud Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufucturers, NEW YORK,

‘k-ml tor Dﬂ(‘ﬂpﬂve Catalogue,
LIQUID PAINTS, ROOFING, BOILER COVERINGS,

ﬁS BESTOS
Su\m Paddag Shn\hhn Fireproof Coallngs, Cements,

UMTMATED FAMFULEY, AND FUICK

1. JOHNS ME (0., 87 MAIDEN LANE, N N. '\.

Mill Stones and Corn Mills.

We make Barr Millsones, Portable Mills, Smut Ma.
etilnes, I MUl Pieks, Water Wheels, Puolleys, snd
Gearing u—ﬂally adspted to Flour Mills. sSend for
culalogue.

J. ‘l‘. NOYE & SONS, lhllful-. N. Y.

-r E L! c R A P and tlm-l onl Huppllu.

Rend for Catale
., K JO\B! & BRO., CINC l\\A I. 0.

I"ZICA lod FIELD GLANSES of uw gre-ml
power comlined with ...mum, and low prices,
"cna Tor flldstrated catalogue Lo

",
lhnlMunu Wkum1'hlhdolphh. Pa.

KTEVB‘“ & ('0..
0. Hox AN, Chilcapes Folis, Mass,

Munutaoturers o Blanm Patant Breech-
._‘m)l porting sod Hunten' Pet Itifes,
la and  Double Barrel kot Guns,

Pockoet »lit Guns, Gall
lu s::rnr Rpring -llwr'- 'I.I-M .Mv.l'z

ore i Ing the Now Patent Uil St
y/ ‘u'lllm:"ldwlhmlah L4p ¢ ountersinks "3
n l‘mnt Comwination mm

BOILER COVERINGS.
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fooding properties 10 the best Arrow-Root.

The description of  the manufacture of Kingsronn's Conx  Srancu and

l'l . y 1 » l
[ Pugranep Conx, as oarried on 8t the Oswego Stare h Factory, printed or

|mu\' 84 of this paper, and note with what nunequs aled facilities and with \\,h'\l
establishment is conducted,  The

thorough system the busiposs of this immoense
largest, and the nearest to the

| first factory of the kind in the world, as it is the
l|_'r\ sat grain |-In-l|u ing area of the Continent, s )
admitted to stand at the head of their class, as i« abundantly |-r--\n| by the
enormous demand  they had for
Srancn and Pagrankn Conry are now regular articles of
established reputation in all the markets of the world,

READ

what i« said of these preparations by scientists of universally acknowledged

sroduetions have always been

Kixasrorn's Oswrao

export, and have an

have years,

distinction:

(30 L9 B
S SORATORY. } | have beon sogualnted for many years st Lhal
\\\l;‘\';l::‘;,l-l;|;l'-' i) ) ‘mmlully propmred, vnn pure, and that, taken In llnr
~ | manner deseribod, constitutes » valunblo nrtiolo o
diet, Anrnun H, HASSALL, M.D
Author of * Food and its Aduiterations, ™" A-lullrmlun
Dotected,” editor of * )--ml Water, and Alr

ROYAL COLLEGE OF SURGEUNS, |
STEFHENS GUERN, DURLIN,  §
OcroneEn 71, 158
bmitted to enreful trials MEssns. KINGs-
BIEYEXSOX MACADSR. T Q." mm' n!n‘l‘v.z'ﬂ(t: .n:nun:dl:u‘:l SRILVER GLOSK™ STAROM, and
acheyt on ry have satiafiod myself that it is & most excnllent article
™ T fur the purposes for which it is applied. It s oxtramely
=R A"""' A% H“"“" Ing on. white, golatinisex strongly from a translucent mixture
M JouN BT.. ADELIUL with water, and o small uu-nl|||yl n!(llld-‘w much work lo
Loxpox, September I, 1874 siiffoning lnen, oalleo, and similar fabiries
~. D., F.ROCKL
1 have subjected to microscopleal examination and CHARLES A, CAMERON, MD., F,

oy istry and Hyglone 15 Royal Cu lzmu} Sur-
ghemtenl naalysis & smple af KIxOsronn's' OsWedo ":-:-;.' Medienl Ofioe of l'.'um. and Analyst for Dablin,

PreEransn Conrs 5
1 fnd that it consists ontirely of the .un-m{ portion, in PAnIs, Ropt. 14, 1975
the form of Innuwwomnbilo granoles, of the graln of Indian
Corn, free from the oll, gum, and nitrogenous products I have subjected to microsooploal and rhﬂnlml qnuly-
contalned in the whole graln. sis o sample of .un:b handed to me by Mr, KiIxosronrb,
That it has beon vers earefully prepared Is shown by | under the onme of * KINGAFORD'S FURE AND NILY lll
Its color and by the absence of colfulose and mlbuminous | GLOSS STARCH."'
compounds The double analysis has proved to me that this pro.
The article Is In fact to bo reganded both chemically | duct of An extraordinary beauty and perfect whiteness
and dletetically as an arrow.root, and it should thero- | is composed of mmylacoous matter, perfectly pure, and
fore, especially when used s a food for infants snd | obtained without any CHEMICAL PREFARATION,
young ehiidren, be given either in conjapction with nlll In testimony -h-r-ur 1 bave signed these prosenta.
or bew! tea, In otder to make up for the deficiency of ED. LANDWIN, o
nitrogen.  Indeod such farinacecus articios are usually lur’dn' of the hl’-rntnry of the “ Union Nationale,
Professor of Chemistry at the “ Chaptal College,'*
and ot the ‘iwcuu School of Architecture, Parts.

1 have made a oarefol chombonl analysis of KiNGs- |
YORD'S OSWEGO PREFAKED CORN, babded Lo me | 35
Mr. B C. Ohapdn, sgont, New York, and find such to be
of the purest and L desort a-d when propared

scvording Lo the directions, w e, ote., Lo an ox-
ud;ﬂ:l un;la of diet. 1L is fally egual in mﬁ-: and

thus administered.
It may be remarked of this premullnu with 'hlch I

llIL M\LMN‘ION PE\T OR FLUID PENCIL.

Particulars malled Froe.
- MACKINNON PEN CO,,
200 Broadway,near Fulton Nt N.Y.

A. HARRIS,

Wm.
I’ROVIDE.\( E, It L, (PARK *TREP’I‘).
Ix minutos wnll \\ou rroma

A SR O T ENGINE

With Harris' Patented lmpnvemem
from 10 1o 1 00 ¥ .'
woon SOLE SHOES.
T cbupcn most  durable,
looking, and tho-
uﬁhlyruterpmo show, Pur-
culariy adapted to Brewers,
M iners, and all classes of labor-
ers. Send stamp for circular
rice lst.

IOGARDUS' PATENT UNIVERSAL ECCEN-

) TRIC MILLS-For grinding Bones, Oros, Sand Old
Crueiblos, Fire Clay, Guanos, Ol Cake, Feod, Corn,
tnm und Cob, Tubheoo, bnuu Sugar, Nﬂ(a Roots,

ll‘t‘u Coftee, Coconnut, Flaxseoed, Asbestos, Mica.
and wb-(rrt-'r cannot lll.b,ml‘:paub “:‘(:thr mmn,
\l-n for Palnts, Printers’ In
Juu\‘\s THOMSON, successof 10 JAMFES B AT
I»L 8, corner of White and Klm Ste., Now Y

~ FOOT PRESSES
STILES & P./\llhhll PRESS CO., llldd]l'lu'u. Conn.

- THE BAKER BLOWER.
Centennial Judges Report,

“ Gl Desizn nind Materdal, Very and p
efficlent ln action. With the special ad- (“g AS. W, CIIPVI..\\I)
vantages that they ean be cmnected ummer St lw-wn. ans

BUyY No mm‘rﬂ OoR ~I’l0l’.§
TUnloss the solos are protocted from wear by Goodelch's
Bememer Steel Rioets,  Guaranteed to ewtwoear any other
sole. Al dmlun sell these boots, Taps by mall for 50
send 80:- puttorn of nlze wanted,
Dl(l(.'ll 0 Church 5t,, Worcestor, Muss.,

for moton directly with engine with-
out the use of paring or Wwiting."

SEND FOR CATALOGUE,

4 WILBRAHAM BROS.
f ‘ No. 2118 Fraukford Avonue,

cents In stamp

PILLLADELPHIA, PA. 1. U, GO

cities to soll Wing's Fan "cnlllumn A m& SUOCOsS.
Rare clnce Ser. AM

rend I rlu‘"ph torete. L. 3, WING, o7 Tits SiMONDS
or or ote. NG, or'nu'll.o\m
Mra Street, New York,

A PLANING MILL OUTFIT FOR SALE

very low for oash, Will sell all together or .-ach machine
separate, All first-claxs mnchines, good orde
J. L KERRICK X CO., lnd!lunpolln. Ind,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANKLIN,V. Prex't, J. M. ALLEN, Pres't,
J. B PIERCE, Mc)

The Genrge Place Machinery Agency

Machinery of Every Deseripiion.
Cbambers and 16 Rende Streets, Kuw York

'l'lle BoherPatent Single Iron Plane

Mado of extra qnnlll{ lron,

practical Inborsaving tool. (‘uln
mgninat the grain m:uully nswell
s with it, Can Lo adjustod in-
] :llll‘l‘l‘l’l“"y u‘.‘ L‘:ll, w tluunuy or fine

nu exeols

ll_'um.,Flmw ovor pnnlunml. nnvu leI- ,'\"' d““hlm
FACTURING CO,, North th Bireot, Westtiold, M:

ane,

EMERY WHEELS and CRINDING MACHlNES.
THE TANITE CO,

Stroudsburg, Monroe ('?mmt.y, Pa.

Orders may bo directed to us ot any of the
which wo oarry & stook:

London, Eog., 9S4, Andrews St Hol- Liverpool, Eng., €
born Viaduct, E. C. Dale $t

Syduey, N. 5. W, 11 Pit S, Sau Francisco, 2and ¢

: . 3 Califurnia 8¢,
Chicage, 1 and 154 Lake St. '~|. Louls, 20 North Thir 8t,
Cinclunutl, 212 West Becond St, ' MIto st North 8ooond St
Indinnnpolly, Cornor Muryland sud Loniuville, 427 Wost Main 8t,

X Daolawnro Hts. Nushville, % Wost Sido

New Orloans, 2 Union 8t Bquarg,

€ The Temple,

I‘ubllu

o Coment apd Tiair Felt, with or without the
I’ucm

“AIR SPACE’' Mol
ASBESTOS MATERIALS,

Made from lu)\n A Mf
roand mﬁ ot L= 4 .
wiohn , nd l! DOt U] AB ‘l"u’h!rmvl‘ﬁr Jurk. ol

HEKTOGRAPH

Patants for the prooess of Diry Copylng havo been tsvued to u- datod May 18 and Juna 1

# oow the only gelating copyng pad whioh oan bo muanufuotured, used, or sold, wit howt (I“, Tho ""N'-wm‘-h :

l All Wfringewonts will be prosooated to the full extent of the luw, nteinging our paten

HURATOGRAFIE CO., 22 und 21 Church Stveet, Now York

"Ill:\ :

WANTED.—FIRST-CLASS PARTIES IN |

following addresses, ot onch of

Pyrometers. b i
wlor Fluos, superbostod sronny, O St
e J"l‘f\ "BULKLIY, Role Manutectarar,

o Hromdway, N, Y,

COLUMBIA BICYOULY,
I
n.; ol
oent stamp for 24 page oatal - 4
prioco st and 'nh ulnmwl: ™
conta for oatalogae and copy of 7
\'; Tieyeting World,

FOIPE MU C,,
i A ‘ m;":l'""';t”' Hiroot, Roston, “..

Metallic Shingles

Mako the most DURABLE and ORNAMENTAL ROOy
in the world, Send for desariptive cliroular sod wew
| prioes 1o
IRON CLAD MANUFACTURING CO,,
= Crary m:ﬂ‘ va Yolx.

brain Sneculanun

it large or small amonnte, $S or §
W.T. SOULE & €O, Lommlnhm lefch‘.u

180 La Salle u. (.lll(,Auu ILI... loc ‘.uuhn

The New York lce (Ice Machine Company,
21 COURTLASDT STueetr. Room 4.
Low Pressure Binary Absorption system.

Ag\ nuiages nvrlr -ll' orther ‘l’l‘lrbl-e;

Muke or cont, mare fee.  Uses only 3 water of con.
.jp:..'.';l‘.nm No Pressure st rest.  Pressure In runaing,
M pounds, Self-lubricating. No Leaks, non.infismms
ble. No action on Metals lr.v‘ ttendunces. Maohines
and production are guaranteed by C. H. Delamater & Co,

Steel Castlngs

| From ¥ to 15,000 Ib. welght, true 1o gt tern, of w
.u--n*(h toughness, and clunl-mly 1500 Crank .;gu
and W00 Gear Wheels of this steel now running prove
Ita su rity overall other Steel Castings. Send for
cirenfar and price iist,

Cuestek STEeL CAsTinGs Co. urut.mya. Phils, Pa.

A&fmio’&"

ST mul‘(- ('L‘R!D by Bates’
for description Lo SiMPSoN k Co.,

BROWNSPAT.SPL | T
hafls,H ngers

MOWRTSS 5, T

119

s ke et 3
Scientific  American
The Most Popnlu:(s):::nlll:c‘:;per in the World,

YOLUME XLIII. NEW SERIES.

Only 83,20 n Yonr, including postage. Weekly,
32 Numbers o Year,

This widely cireulated and splendidiy Hlustrsted
paper is published weekly., Every number contains six.
eon pages of useful lnformation, and a lance number of
original engravings of now inventions and discoveries,
representing Engiuoering Works, Steam Machinory,
New Inventions, Novelties (n Mechanies, Manufactures,
Chemistry, Eloctricity, Telegmphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Renders find In THE SCIRNTIFIC
[ AMERICAN & popular reswme of the best sclentifio n-

_ | formation of tho duy ; and (t1s the alm of the publishors

to present IL in an attenetivo form, avolding as much na
possiblo abstruso terms. To every intelligent mind,
this journal affurds a constant supply of instructive
reading. [t is promotive of knowledgo and progress o
every community where it circulates,

Terms of Subscription.—One copy of THE Sc1ex.
TIFIO AMEIUCAN will bo sont for one yoar—52 numborns —
postago propald, (o any subsoriber in the United Statos
or Cannda, on rovelpt of three dollars and twonty
conts by tho publishers; aslx months, $1,00; three
months, $1,00,

Clubs.~Oue extra copy of THESCIENTIFIC AMENL-
CAN will bo supplied gratis for recry clud of fre 'uhxﬂbrn
at 800 each; add | ples ot sameo p
l mte. Postage propald.

One copy of THE SCIRNTIFIC AMERICAN and one copy
of TULE BCIENTIFIC AN ERICAN SUPPLEMENT will bo sent
for one your, postage propald, to any subseribor in tho
United Statos or Cunndi, on vecelpt of seven doflars by
tho publishors.

Tho safest way to rewmit Is by Postal Order, Deaft, or
Express. Money carefully placed insido of envelopes,
sccurely sealed, and correctly addrossed, seldom goos
satray, but is at tho seoder's risk, Addross all lotters
| and wake all ordors, drufts, oto., payablo to

MUNN & CO,,
37 Park Row, Noew York.

To Foreign Subscribers.—Under tho facilities of
tho Postal Unlon, 1ho SOLENTIFIC AMERICAN Is now seot
by post direet from NewYork with rogularity  tawabeerie
ore o Groat lNeitain, India, Anstralia, and all other
Tiritish colanlons to Franco, Austrin, Bolgium, Gormany,

por

| Thunnln, and all ythor Buropoan Statosi Jupan, ey

Moxtea, und all Slatos of Central and South Amérios.
Terws, when sent Lo forelgn countrios, Canada exeopted,
#, gald, for SOIENTIFIC AMERICAN, 1 yoar; $0, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1

! yoar, This includes postage, which we pay, Rowmit by

i postal order or draft to order
| Row, New York, of Munn & Co., 87 Park

THE "vhmlﬂr Ameri "
.l ENEU Jnll\u)\(q .t‘ t"l(.) ':!-14"‘“‘M|:“:‘n:lmlﬂli-m
sand Sta,, Phlladelplis, aud 50 Gold St. Now York,




