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A CURIOUS POGKETBOOK

countershaft seen in the extreme left of the illustration. | a very massive flanged pinion, a large pitched and heavy cog-

We illustrate an ingenious combination in which the frame | This countershaft willrun as fast as 120 revolutions per min- | wheel upon the pug shaft, which is a forging of Bessemer
of a pocketbook, a cigar case, and a revolver are united. | ute, and is fitted with a small fiywheel to steady its motion. | steel, and runs through the machine, pugging and worklng
The advantage of such a pocket article will-be readily per- | The shaft is carried by one outside plummer block, and a | down the clay to the die chamber at the right.
plummer block and wall box in the wall.

eeived, as it forms a convenient mode of carrying a revol-|
ver for protection, especially when attacked, as
it can be fired at a highwayman when handing
the pocketbook. .The revolver is arranged at
the interior, and is attached to the frame, being
separated by a metallic partition from the fold-
ing pocketbook, which does not appear in the
illustration, being on the other side. The trig-
ger is made to swing downward for firing, and
can be bent upward. into a groove, secured by a
catch when not in use. The opening in the side
of the frame, shown in the engraving, is closed
by a hinged :cap, which is opened and shut by
the action of the trigger. L

Patented. November 6, 1877, through the Sci-
entific American Patent Agency, by Oscar
Frankman, of Nuremberg, Germany.

————————y 1+ A -+ —ee—
BRICK-MAKING MACHINE,

There are several distinct classes of machinesin
brick-making, whichare respectively indicated
by the character given tothe clay.before arriving
at the stage of finished .bricks. There are the
dry and pulverized, the semi-dry, and the wet or

_plastic machines, each of which claims to have
special « advantages. Probably, however, the
medium condition of the clay will give the most
satisfaction in the after burning, and to secure this is the
object of the machine of which we copy the illustration and
deseription from Iron.

The ¢lay is filled into wagons and hauled to the machine
by a winding drum of the machine itself. The power
(about 14 horse) is communicsted from the engine flywheel
to the pulley, of considerable diameter, upon the small

A CURIOUS POCKETBOOK.

first shaft is a strong cast iron pinion gearing into a

upon a second countershaft, which is carried at one end by
a plummer block and wall box in the wall, and a bearing on
Upon this
countershaft is a friction clutch, which connects another

the other end in the main frame of the machine.

pinion-to this shaft, and from this pinion the two
rollers are driven.  This second countershaft also

cogwheel

crushing
drives, by

‘BRICK-MAKING MACHINE.
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platform. T
in and-out of gear, and at the same time a strap brake is

fitted to -the drum shaft with a long upright lever, to give
command of the load or trucks in running back.

The clay is

On the end of this | here forced from the two sets of dies on eitherside of the die

box, where the continuous rectangular blocks
are received upon roller tables. Across these
tables the cutting knives, in a frame, oscillate on
a hinge below, and are worked by hand in the
usual way. Upon the die boxes are situated two
lubricating closets containing water, whence a
constant stream is conducted to the dies through
small tubes.

The interior faces of the dles are composed of
best hard gun metal plates, overlying one aneoth-
er. Sheets of felt at the back absorb the¢ ffow-
ing lubricant, and by transferring it to the pass-
ing clay between the orifices of the plateskeep
the sliding surfaces perfectly’ smooth. A spe:
cial mixture of metal, harder than steel, is used
for therollers. The hauling drum shaft is car-
ried at oneend in a plummer block fixed in the
wall, and at the other in a bearing and strong
cap against the side of the main framing. This
drum shaft is driven by a pinion from the large
cog wheel on the pug shaft, and is connected to
the drum by a dog clutch or carrier. The pinion
drives the carrier througha friction band. The
hauling drum has the carrier clutch movable, sli-

- ding ‘on a feather key, and fitted with a long

shifting lever, projecting upwards to the loading
The hauling drum can thus be readily thrown

— g — -

It is stated that 9,000 feet per minute, measured on the
rim, is a safe rule for speeding circular saws,
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' doing the latter a genuine service.

THE BEST CHRISTMAS GIFT,

If any' of our readers-desire to make their mechanical
friends a sensible and valuable Christmas or New Years
present, let them donate a subscription to the SCIENTIFIC
AMERICAN for a year.. Unlike a book which, after being
read, is put away on a shelf to be referred to only at inter-
vals, our journal appears as a fresh gift every week in the
year, laden with intelligence of all that is new or interesting
or valuable in the entire scientific and mechanical world.
There is no present which would be of such direct value to
all classes, from the young amateur to the old and skilled
workman-—-and certainly there is none which will do more to
educate both and teach or aid them to think for themselves.
No one following any branch of mechanics can afford to
fall behind his time, and it requires but a little while to do
this. The easiest way to keep posted as to what is going

is presented in condensed form, so that the reader can get
right at the gist of the new ideas. Irformation of this kind
is invaluable, and he who puts it in the way of a friend is
The SCIENTIFIC AMER-
ICAN and SUPPLEMENT together would form a splendid gift,
and render the recipient, at the end of the year, thc possessor
of a large encyclopsedia of the most fresh and interesting
information. The price of these two journals taken to
gether is but seven dollars. The SUPPLEMENT alone con-
tains in printed matter the saine amount as seventeen books
of 400 pages each, besides over 2,000 illustrations. To pre-
pare this and the SCIENTIFIC AMERICAN, not only is every
source of information in this country carefully examined,
but many hundred costly foreign journals, reports, etc., are
sifted forimportant new ideas and discoveries. - For any one
reader to attempt to obtain the same information by the
same means would involve a very large expenditure of
money, besides the time of several skilled experts. It is
generally admitted that the SCIENTIFIC AMERICAN and Sup-
PLEMENT contain all that is interesting and new; and that
other journals can do no more than present incomplete views
of the field, or of such portions as relates to their particular
specialty. There is no other way whereby a parent can give
his son a liberal education in the arts and sciences for so
moderate a price, than by placing before him our two jour-
nals: and certainly no better Christmas gift could be sug-
gested than the means of obtaining so much useful, valu-
able, and entertaining knowledge.
—— . O ————
SCIENTIFIC TRAVELING EXPEDITIONS.
The Woodruff Scientific Expedition, which some months

: ago was reported to be actively fitting out with a view to
I departure in October last, has, as our readers are doubtless
4% | aware, .been postponed, and will not start until some -time
400 | next spring. Among other claims which the projectors of

this scheme put forward was one to the effect that this plan
originated with them, and therefore was something quite
unique and unexampled in its way. This statement cannot
be fully substantiated, inasmuch as the Woodruff scheme is
not by any means the only one of its kind. 1n fact there
were like plans projected probably before it was thought of,
and there are various others now in existence. As in a
round-the-world voyage it matters very little, where one
starts from, the fact that the other expeditions are to sail
from Europe will not militate against their benefits to in-
tending participants on this side of the water. Hence we
! give a brief summary of the objects and purposes of each
of these schemes, in order thatour readers, in the interval
which must now elapse prior to. the departure of the Wood-
ruff vessel, may have an opportunity of making compari-
sons and a judicious selection of the particular scientific
expedition which they will patronize. We use the adjective
¢ scientific,” not because the projectors of the schemes. other
than Woodruff’s lay claim to it, as does that gentleman, but
rather because it is . fully as applicable to their.plans as to
his. ’

In England, there are now three expeditions under wai,
namely, that of Messrs. Cook & Sons, of Gaze and Sons,
and of Grindlay & Co. In France there are two, that of La
Société des Voyages (joint stock concern), Paris, and that of.
Captain Radou. In Germany there is one, that of Herr.
Karl Stangen, of Berlin: In order ‘to consider these scien-
tific expeditions scientifically, they may be classified first
witls those which do not possess private means of.locomo-
tion, but propose to travel by existing meansof intercom-
munication, and second, into those which will possess sepa
rate vessels, to be at the disposition of passengers during
the entirevoyage. Of the sixabovementioned, three, Cook’s,
Gaze’s, and Stangen’s,schemes .belong to the first, and the
rest to the second class.

I. Cook’s ‘Scientific Expedition.—The firtn  of Thomas

here deemed quite useless to-explain their generalmode of
dperations. In fact circulars, etc., in voluminous quantities
are obtainable at the office of the concern in-this city. To
Mr. Cook a round-the-world voyage is a 'mere bagatelle, and
he sells tickets which are good for traveling expenses in
Maine or Hindostan, and for hotelchargesin Alaska ot Aus-
tralia—or any other parts of the globe the purchaser may
desire tovisit—so that the traveler hagonlyto make out his
own itinerary, and he may paya sum in gross for the entire
trip and goalone:-or he may join an expedition, pay so much
for the privilege, and have his goings out and comings in
" |regulated ‘per:-Cook’s time table for the-period enjoyed.
Cook’s sixth round-the-world tour left Liverpool on August

address on recelpt of 10 cents.

25th last, and will return on March 25th, 1878, Price $1475.
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on is to read the SCIENTIFIC AMERICAN, where everything’

Cook & Sons isso well known as tourists’ agents that it is|.

' Route same as that “of Mr.* theas Fogg in Jules Vemes
“ Round the World:in'80 days,” which see for further parti-
culars. It will be ‘observed, Rowever, that in this scientific
expedition out of six months 3} are speut at sea'and 2} util-
ized in excursions in the Unlted States and Asia.

2. Gaze’s Scientific Expedition is organized on the same
plan, but is not to furnish a conductor who travels with the
party. Tickets alone are issued good on railroads and-
steamers over a given route.

8. Stangen’s Scientific Expedition.—Stangen used to con-
duct expeditions for Cook, and knows the business. Par-
ticipants (we quote from the prospectus) are expected. ¢ to
belong, without exception, to the best society.” The voy-
age is to last eight months, and the expedition is to depart in
May, 1878.  Price $2,930, including a ‘“ banquet at the
Kaiserhof Hotel, Berlin, of all the members who have taken
part in the expedition,” when they get back. The route is
about the same as that of Cook, that is, across the Atlantic,
across the continent, across the Pacific, and thén a general
skirting of Asia, a journey through the Suez Canal, across
the Mediterranean, and so home. Mr. Stangen proposes
that he shall have absolute power ‘ to do whatever.is ne-
cessary for theamusement and instruction of the voyagers.”
In this respect he surpasses Woodruff. Next we come to
Grindlay’s plan.

4. Grindlay’s Scientific Expedition.—Grindlay intended
to depart last April, but analogously to Woodruff he put it
‘to August, and then didn’t go. But like Woodruff, he has
not renounced the scheme. He has the steamer Sumatra;
duration of voyage, nine months; route, coasting along the
Mediterranean, through Suez Canal,around Asia, cross.over
the Pacific to San Francisco, down along the coast of South
America, around the Horn, up along the coast again of both
continents, and "then across the Atlantic. Price $2,500.
Travelers pay their own expenses when ashore. La Nature,
from which we are taking this information, naively presents
three reasons why Grindlay’s ship did not sail. First, the
Russo-Turkish war; second, because Grindlay wanted fifty
subscribers and 'could not get them; and, third, because five
months of the time is spent at sea. The relation of the first
is obscure; the rest are amply sufficient.

5. Radou’s Scientific Expedition.—Captain Radou wants
to take young people around the world and complete their
education, for the small sum of.$1,200 each. When it is
considered that the vessel is to be propelled only by sails,
and is to occupy fifteen months in traversing the shores of
North America and British India, besides doubling the
Capes of Good Hope and Horn, this sum seems quite mod-
erate. The difficulty with M. Radou’s plan is that he thinks
sixty travelers can be stowed away comfortably in an 800
ton vessel, which he proposes to buy for $18,000. He has
not gone yet, and fails to state exactly when he proposes so..
to do.

6. The Somety-ot’ Voyages of-Study-Around-the-World’s-
Scientific Expedition.—This concern has the advantage of
having successfully managed one expedition, and it seems
to be the most practical and sensibly organized of all. Its
subscription is limited to 66 passengers, but if 80 join the
ship sails. Some very infiuential people in France are giv-
ing the plan their support.. The price varies according to
accommodations. The average charge is $3,400, but this in-
cludes all the expenses of extensive shore expeditiors, so
that the traveler’s actual outlay for the trip proper.is not
more than $800. The vessel is a fine. fast steamer, and her
route lies to the eastward. It embraces the journey through
the Mediterranean, the Indian Ocean, Malayan Archipelago,
across the Pacific, along both shores of the American conti-
nents, and finally across the Atlantic.  This expedition will
start on June 1, 1878 _ .

————t - —————————————
THE | AMERICAN ' MACHINERY AND INVENTIONS,
] WANTED - ABROAD.

The State Department is rendering very valuable service
to:the country by requiring our:consuls to report as.to the
condition of trade at their respective posts, as well as to
make suggestions as to.the best means of increasing our for-
eign commerce. Some:of these reports bear the mark of be-
1ng the result of thorough and systematic researches,.giving
fraluable lists of goods that are likely to find a sale, and
hints as to the means of developing trade. The system, al-
though in its infancy, has proved very valuable, and our
manufacturers are already reaping theadvantage of it. We
give below a condensation of several of the reports lately re-
ceived, in hopes that our readersmay profit by them and thus,
by developing a foreign'market for their wares, hasten the
approach of the ¢ good time ”that seems so long in coming.

The Consul-general at Berlin in one of his reports gives
three lists of American manufactures, as follows:

Articles that find ready sale: Fine castings, bronze or
maroon-colored ; breast. drills and wrenches; circular and
butcher’s . saws; try ‘gguares, trowels, plumbs, and levels;
augers and auger bits; mouse and rat traps: door. bolts;
cast iron stable fittings; shovels; hickory handles: chisel,
file, and auger handles; oilstones and grindstones; padlocks;
box scrapers; can openers; gas tongs; mincing knives; shoe
brushes; leather; boots and shoes; pressed glassware, Our
agriculturalimplements have long been favorably received,
but recently imports of inferior articles have injured their’
reputation. The followingarticles are steadily gaining on
themarket: Hickory wheels, spokes; and wheel rims;. wind-
mills; ventilators; steam pumps; gas’ fittings; portable
steam engines; woodworking' machinery; cheap clocks;

housekeeping and kitchen utensils, especially novelties.
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‘Xrtlcles that can be made sala.ble with proper effort:
Wood planes, by altering the shapes; Wrought iron hinges,
by lowering their price; scythes, by conforming to the re-
quired shape; machines for making tacks and nails; cheap
furniture,

Unsalable articles: Hand, back and panel saws, too high
priced to compete withthe French, who control the market;
draw knives, chisels, gauges, and plane irons, too dear to
compete with the English; cooper’s tools—not the required
shapes; cast iron hinges; harness and horse brushes, too
dear; curry combs, too light; sewing machines.

Inconnection with the last article on the above list, the
“sending nothing but just what the English taste demands.

Consul-general at Vienna makes a novel suggestion as to our
patent system to the effect that our laws should be so changed
as to allow any citizen the privilege of manufacturing pat-
ented articles for exportation to any country where they are |

From Leeds, the Department has received a lengthy re-
port which, besides giving- statistics of the harvest, importa-
tion of wheat, etc., hassome additional information relating
to our manufactures, from which it appears that the import-
ation of American watches has assumed respectable propor-
tions, with good .promise Of further development, as they
are looked upon as superior to the Swiss, but very little
dearer, as equal to the English and very much cheaper—a
happy medium, which enables them to sell rapidly. The
Consul says he feels assured that a good trade in American

shoes could be established in England, if our manufactur
ers would study the especial requirements of the market.

He also thinks that when our wine makers learn how to

properly prepare their winesso that they will assume afixed

l'and stable character, England will purchase largely from us;

not protected, so as to be able to enter freely into competi- ' and suggests that as the English sell vast quantities of what

tion with foreigners in their own open markets.

The con- lis known as ‘“ British spirits,” made from our corn, to the

sul argues that.as under our present systém the inventor ; wine makers on the continent of Europe for giving addi-
having the monopoly of a vast home trade is careless of for- | tional strength to their wines, that our distillers should manu-

eign markets and does not care to relinquish any of his large
profits to encourage a foreign trade, his product is imitated
abroad-and sold at a less price, and a trade thus builtup

. which our home manufacturers find it very difficult to com-
pete with after the patent has expired. This has proved to
be the case with the sewing machine, the manufacture of
which is now so thoroughly developed in many of the Ger-
man and Austrian cities that the American manufacturers
cannot compete with them successfully.

The Consul at Chemnitz, in Saxony, states that, owing to
the fact that the majority of the inhabitants of his district
are primitive manufacturing peasants, the prospect of doing
much trade with them is not very good, yet he thinks there
are many American articles that could be sold there, if
proper steps were taken to introduce them. Among these
may be cited wooden ware, mechanical tools, spun cotton,
muslins, calicoes, baking powder, dried and canned fruits,
lard, cured meats, butter (at certain seasons), agricultural
implements, carriages, harness, and stoves. To introduce
these the Consul thinks that merchants and manufacturers,
by combining to establish a genera] depot at Hamburg or
Bremen, and employ skilled travelling agents, might build
up considerable trade in time.

Our Consul at Cologne advocates a similar style of pro:
ceeding to develop trade, and sucrgests Berlin, Cologne, and
Frankfort as the proper places to establish manufacturers’
agencies, inasmuch as Berlin_controls the trade of northern
Germany, Cologne that of the Rhine and central Germany,
and Frankfort that of the south. Itis suggested, however,
by the Consul at Leipsic, that as the great spring and fall
fairs of that city attract buyers from all parts of Saxony and
central Germany, a sample depot of American goods, espe-
cially at the spring fair, in charge of a skillful salesman,
would do more toopen a market for the manufactures of
the United States than weeks or months of the scattered
efforts of travelling agents. The same gentleman statesthat
a great interest has sprung up in his district since the Cen-
tennial Exhibition hrought our products to the notice of in-
telligent German visitors, notwithstanding that the people
generally are slow to accept innovations on established
usages and are distrustful of foreign importations, yet the
little knowledge they have of our manufactures has created
considerable inquiry and demand on the part of consumers
which the dealers must satisfy. = As instances, it is stated
that the hardware dealers are compelled to keep many.
American tools in stock, as they are considered the best;
stationers sell our gold pens and knicknacks; shirt makers
have to keep American shirting cottons; our silver ware
has a high reputation, and one dealer has”just successfully
introduced our paper hangings.

Denmark being, says our Consul at Copenhagen a large
exporter of agricultural produce, affords a poor market
for this class of goods from the United States, with the ex-

“ception of corn and meal, butter and cheese. The mineral
products of Denmark are limited, so that iron and steel and
most manufactures thereof have to be imported. All her
coal comes from England, and as the prices of coal in Eng-
land and the United States are about equal, the experiment
of supplying the Danish market with American coal could
be tested. American butter, although not so good as the
Danish, is beginning to rival it; and the Consul thinks that
if our dairymen understood the preparation and packing of
butter for export as well as the Danish. they would not
only command the Danish market, but that of most other
countries as well; he therefore suggests that some intelli-
gent American dairyman should visit Denmark to acquaint
himself with the Danish practice. American cheese is well
liked in Denmark, and its trade could be greatly increased.
The same is true in regard to our agricultural machines,
sewing and knitting machines, mechanlc s tools and imple-
ments, leather, cotton, and linen manufactures leaf tobacco,
sugars, molasses, etc. Direct steam communication is re-
commended as one of the many things necessary to establish
this trade.

The Consul at Bristol, England, also advocates the com-

bining of merchants and manufacturers to establish agencies,

for the sale of such articles of American manufacture or
growth as through their superiority or cheapness will be
likely to find a market there. He mentions that the main
articles of export from the United States tothat port are
beef, butter, bacon, cheese, canned meats and fruits, fiour,
grain, oil cakes, oils, sugar, tallow, clocks, meladeons,
wooden ware, leather, and some little machinery.

facture thisarticle and export it ‘direct to the wine producers.

From Japan our Minister writes that there is a fine chance
for our manufacturers of cotton goods, as well as woolen
cloths and yarns, to introduce their wares. The present
market is largely controlled by English houses, but the
quality of their goodsis inferior to American fabrics, though
the prices are the same or higher.

Similar reports come from our Consul at Demarara as to
our cotton goods in British Guiana, where it appears that
our manufactures are somewhat known, but strange to say,
writes the Consul, all the American favorite brands reach
the colony through England. Our willow ware, cutlery,
tools, leather, boots and shoes, etc., are thoroughly appre-
ciated and command ready sales; butit is thought a-much
larger trade could be had if we had direct communication by
steam, instead of sending the goods through English houses.

From Central America our Minister states that our pro-
ductions are of 4 kind that are much sought after there, but
that our merchants and manufacturers do not seem to make
the same exertions to control trade as do their European
rivals, Their price lists are incomplete, their commercial

representation imperfectly conducted, their packing more:

expensive and yet inferior. The German merchants take
advantage of this and successfully rival us in the trade of
that region, controlling the trade of Central America. They
appear to conduct their business more systematically, and
their representation is much more efficient from their preva-
lent custom of sending out young clerks to be educated to
the business until they become resident partners.

From Buenos Ayres, the Consul reports that loud calls
are being made for the abolition of the discriminating tariff
against the United States, which was fixed by a commission
of which one of the members was a British merchant in ac-
tive trade who managed to value American manufactures so
high as to make it impossible for them to compete with
those of Great Britain. The superiority of our cotton fab-
rics is fully recognized in the Argentine Republic, and this is
the plea for their high valuation. As a resultof this the
British manufacturers counterfeit by wholesale the brands
of favorite American goods, but get them in under the low
valuation as British goods, and then sell them in the north
as American. so that from the comparatively low price at
which these counterfeit American goods are sold, the genu-
ine articles have no chance of being sold. v

—_— - ——
CUCA AS A STRENGTH SUSTAINER.

In many callings it is occasionally necessary for a man to
put forth extra exertion for protracted periods of time; as,
for example, a - sailor during a storm, a soldier on a forced
march, an engineer in case of accident or impending disas
ter. Frequently, at such times, it is impossible to procure
or to prepare suitable food for the increased demands of the
System, or to obtain the sleep which both .body and mind
require. Yet it is desirable, perhaps imperative, that both
body and mind shall be kept up to their best working capa-
city. In every part of the world and in all stages of civili-
zation, men have discovered means more or less efficient,
more or less harmful, for meeting such emergencies; and
one of the hardest lessons of human life and experience has
been to learn how to use such aids to endurance without
abusing them. - Even the most useful and least harmful of
them—tea, coffee, Win_e, tobacco, and the rest—are mis-
chievous if not worse when used habitually or in excess;
while others, like the - various alcoholic beverages, are apt
to disturb what is so essential in critical emergencies, the
proper action of .the brain. It isnatural and proper, there-
fore, that those who recognize the “practical need of therace
for what may be called special fdods, ghould take a lively
interest in the demonstration of means for securing the good
results aimed at by all of them, with the least possible phy-
sical and mental risk. The latest claimant for this respon-
sible -position is the leaf so long used by the mountaineers
of South America—euca; and perhaps the most instructive
test of its virtues thus far made is to be credited to the To-
ronto Lacrosse Club, a company of intelligent gentlemen,
most of them occupying high social  and professional posi-
tions, and all of sedentary occupation. The latter point is
important, since men of indoor life are not the most favor-
able subjects for occasionally putting forth violent and pro-
tracted physical effort; while the matter of intelligence is
not less important in determining the value of their esti-
mate of the aid received by the use of cuca.

In the spring of 1876 several of the members df . the club
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began to use cuca as a strength -sustainer, wmh results so sa-
tisfactory that nearly all the * first twelve ” used the'leaves
during all their important matches. There were ten in tum--
ber, and some of them lasted for several hours, The club,.
it will be remembered, held the championship of the world
and maintained it throughout against all comers, Indians as
well as whites.

Their practice was to serve out to each man at the begin-
ning of a match about a drachm or a drachm and a half of
the cuca leaves, to be chewed in small portions during the
progress of the game, the saliva to be swallowed. The ef-
fect, the experimenters report, was a sensible increase in
muscular forceand analmost entire exemption from fatigue. -
The pulse was increased in frequency, and perspiration was
auginented; but no mental effect was observed beyond the
natural exhilaration of contest and vigorous exercise. There
were no subsequent disagreeable effects; and no alkaline
matter was used with the leaves, as is the practice in Peru.

On one occasion, in midsummer, the thermometer mark-
ing 110° in the sun, a match was played with a club of me-.
chanics and other out-door workers, ot sturdy build and in
fine condition. The cuca chewers came out of the game as
elastic and apparently as free from fatigue as when they be-
gan, while their opponents were thoroughly exhausted.

The experience of the past season, so far as reported, sub-
stantially confirins that of the preceding year. Nearly every
member of the club is confident that the cuca has been of
great assistance in sustaining strength.. Two or three are
doubtful; not one finds it injurious. It is proper to add
that among the South American natives, by whom cuca is
used with lime and to excess, its effect is often disastrous,
imbecility being a common result.of its protracted use.

————— el P
Harvard Observatory,

Professor E. P. Pickering, director of the Harvard Obser-
vatory, in his report says that the great equatorial telescope
has this year been employed mainly in a new and highly im-
portant work—that of measuring the relative brightness of"
various celestial objects. To effect this, new photometric ap-
paratus had to bc invented and adapted to the telescope.
Among the most interesting results of the work may be men-
tioned those derived from a long series of measurements of
the brightness of the satellites of Mars discovered last sum-
mer by Professor Hall, of Washington. From. these meas-
urements it may be inferred with considerable confidence .
that the diameter of the inner satellite is about seven miles,
and that of the outer and smaller satellite about six. = Aceu- ;
rate photometric measurements have also for the first time :
been obtained of other yery faint objects, as well a8 of seve-
ral planets (including asteroids), satellites, and double stars, -
Besides the photometric observations of the satellites of Mars, .
their positions were measured with the filar micrometer by -
Mr. Waldo, who obtained a series of observations of this’
kind which is believed to be second only to that made by

"Professor Hall with the 26 inch telescope at. Washington,

The meridian circle has been kept in constant employment
by Professor Rogers, who has continued his series of obser-
vations of the fixed stars between 50° and 55° north of the:
celestial equator. This work constitutes the share taken by -
the observatory in the general revision of Argelander’s great
catalogue of all the stars of the northern hemisphere visible
with small telescopes. - Besides these observations, Professcr
Rogers has made others of an extensive list of the brichter-
fixed stars, and has determined the apparent places of the
planet Mars with respect to the stars surrounding it-at the
time of its recent opposition.

Many geodetical observations were made by Professor
Pickering during the sammer, chiefiy for the purpose of de-
termining the effect of atmospheric refsaction upon the
measurement of altitudes. These observations were made
with instruments of Professor Pickering’s invention, which
are very portable, while at the same time they promise to
yield results of great accuracy. :

——————————

Singing Mice,

In Nature wasrecently published an account of a singing
mouse, A correspondent of thc SCIENTIFIC AMERICAN
gives us his testimony te a fact which is rare, though as
certain as that canariessing. A few winters since, while
one of his family was amusing herself at the piano, a mouse
made his appearance on the threshold of the apartment, and,
undismayed by the light or:the presence of the family,
chirped and carolled with intense satisfaction to itself, and
to the great delight of its audience. Frequently afterward,
but alwaysin the evening, the rare songster repeated his
performance. The piano keys were never struck that the
mouse did not follow; but when the instrumentwas not
touched, the music from the mouse would come, as if for a
reminder. Sometimes the little animal made himself visible
and sometimes was hidden in the pantry which, for reasons
obvious to housekeepers, he, she, or it had selected as an
abode. One evening the mouse was traced to the stairway.
Under the carpet sat-the little creature, throwing his soul
into his song. A lamp was placed beside him, and the
family stood and looked and listened for half an hout or more.’
His head was up, and the movements of the muscles-of his
throat were plainly visible. Unfortunately our correspon-
dent undertook to capture the isinger. Many mice. were
caught and each was given twenty-four hours grace to sing
forits life. But never after the treachery of, the trap was
the sound of the mouse’s carol heard: If caught he died and’
made no sign.
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'80-TON STEAM HAMMER,

At the works of Sir Wil-
liam Armstrong & Co., at Els- -
wick, England, isa thirty-ton
steam hammer, which was
constructed by the Messrs.
Thwaites and Carbutt, of
Bradford, England. The ham-
mer has a 80-ton tup with 12
feet stroke, and the steam
cylinder is 48 inches in di-
ametér. As will be seen in
the engraving (taken from
Bngineering) the frame is of
a very simple and massive
design, it consisting of two
standards of circular section,
slightly tapering in diameter
and inclined inwards towards
the top. These standards,
which are each made in two -
sections, are 25 feet high, and
the total height of the ham-
mer, from floor line to top of
cylinder cover, is 42 feet 9
inches, a dimension which
will give some idea of the
enormous size of the struc-
ture. The clear span be-
tween the standards at the
floor line is 19 feet 10 inches.

e —
STEVENSON'’S SUSPENSION
RAILWAY.

= At a meeting of the British
Association, Mr. G. Steven-
son read a paper on ‘¢ Street
Locomotives,” in which he
described the somewhat sin-
gular system of constructing
railways, of which we copy
an illustration from the Hn-
gineer. The engraving almost
explains itself. The rails are
supported by strong wrought
iron' clips suspended from
brackets projecting from up-
right columns fixed on the
outedge of the pavements in
streets, while the cars are also
suspended from the rails by

i
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means of steel carrying rods

descending from the axles of

smalltraveling wheels. Either

hose or steam power can be :

used, the engine being suspended in the same manneras
the cars. Among the advantages claimed for it are that the
roadway is not cut up, and that the resistance to draught is

. materially reduced.
- e

. Rhizopods, .

+ Professor Joseph Leidy, the eminent comparative anatom-
ist and microscopist, made his second visit to the West the
past season, under the auspices of the Hayden survey. He
made a careful exploration of.the country about Fort

END
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IMPROVED THIRTY-TON STEAM HAMMER.

Bridger, the Utah mountains and the Salt Lake basin, in
search of rhizopods. He hasbeen engaged for a long time
on a memoir on this subject, which will eventually form
one of the series of the quartos of the survey. )

The rhizopods are the lowest and simplest forms of ani-
mals, mostly minute, and requiring high power of the mi-
croscope to distinguish their structure. While most of them
construct shells of great beauty and variety, their soft part
consists of a jelly-like substance. This the animal has the
power of extending in threads or finger-like processes, which
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are used as organs of commo-
tion and prehension, often
branching. From the appear-
ance of their temporary or-
gans, resembling roots, the
class of animals has received
its name of rhizopoda, mean-
ing, literally, root-footed. In
compensatiod of the small-
ness of these creatures, they
make up in numbers, and it
is questionable whether any
other class of animals exceed
them in importance in the
economy of nature. Geolog-
1cal evidence shows that they
were the starting point of an-
imal life in time, and. their
agency in rock making has
not been exceeded by later
and higherforms, With the
marine kind,the foraminifera,
we have been longest famil-
iar. The beautiful, many-
chambered shells of these—
for the most part just visible
to the naked eye—form a-
large portion of the ocean
mud and the sands of the
ocean shore. Shells of for-
aminifera likewise form the
basis of miles of strata of
" limestone, such as the chalk
of England, and the lime
stones of which Paris and the
pyramids of Egypt are built.
Fresh water rhizopods,
though not so abundant as
marine forms, are, neverthe-
less, very numerous. They
mainly inhabit our lakes,
ponds, and standing waters,
but they also swarm insphag-
- nous swamps, and ever live
in newest earth. Professor

Leidy has devoted several

years of study to the fresh
water rhizopods of the east-
ern portion of our country,
and his especial object in the
past expedition was to inves-
tigate those which are to be
found in the elevated regions
of the Rocky Mountains.—
Mining and Scientific Pre.s.

_we—

TaE San Francisco mint is the most productive institu-
tion of the kind in the world. Its coinage last year amounted
to $42,704,500 more than the aggregate production of the
three largest mints in Great Britain.

bt

Ir takes 80,000 feet of lumber per day to run the Consoli-
dated Virginia and California mines. One half of this goes
down the old shaft and one half through the C. & C. shaft.
The total requirements are 2,400,000 feet per month.

STEVENSON'S IMPROVED SUSPENSION STREET RAILWAY,

© 1877 SCIENTIFIC AMERICAN, INC



DECEMBER 20, 1877.]

Srientific Qmervican,

403

THE UCHATIUS BRONZE STEEL GUN.

The Uchatius bronze steel gun is cast by placing in the
center of the cast iron mould a cylinder of copper, which,
by absorbing part of the heat of -the molten metal, causes
rapid chilling of the central portion. Both the interior and
exterior portions are thus formed of the same quality of
metal. In five minutes the entire mass solidifies. It was,
however, found that a deep recess was formed in the top of
the casting, as shown in Fig. 1.

and 6 are the section and external forms of the gun, and the
large cut shows both the gun and its limber.

The axis of the trunnions is in the same horizontal plane
as that of the piece, and the trunnion arms themselves are
hollowed out conically on the face. The piece is vented
vertically a little in front of the bréech-block slot. The lat-
ter is cut laterally near the breech and right through the
piece. The gun is sighted at the. right side with a small

screw sight, screwed into a patch on the gun in front of the

sists of the plate, g, through which passes the spindle of the

'square-threaded screw, ¢, in Fig. 9, which carries the cross

handle, K, which is itself secured by a catch, m. A slight
pressure on the long arm, o, of the catch releases the nose;q,
when the handle isfree to move until it becomes horizontal,
when the spring presses on the second nose, p, and secures the -
handle in a new position. Asthethread of thescrew isnow
withdrawn into the block, the latter can be moved outwards,
towards the left, and when the loading is completed, the

General Uchatius met this difficulty by the addition of a
sand mould, so as to form a dead head, in which the metal
remained in the molten state for a comparatively long time,
and so filled up any recess (Fig. 2). In Fig. 3 is shown the
mould ready for casting a field gun with the interior copper
cylinder. The core is eventually entirely removed by the
boring bit. In a gun whose bore is about 814 inches, the
bronze is compressed by the introduction in succession of
six steel mandrils (¢, Fig. 4), which are forced home by hy-
draulic pressure. The mandril is formed at the end in a
truncated cone; so as to force the metal outwards and en-
large the bore, giving a calibre of 8 inches. B, Fig. 4, rep-
resents an annular support on which the gun rests. Figs. 5

THE UCHATIUS BRONZE STEEL GUN, .

trunnions, and a tangent sight, R, at breech end of the
piece. Looking at Fig. 6, we see that the bore, shot and
powder chambers have different calibres, and that only the
bore.proper is rifled. A’ copper bush is screwed into the
breech end of the powder chamber, for the reception of a
copper Broadwell ring (Fig. 8). The breech block, Figs. 9
and 10, is also of bronze steel, and rectangular. Along the
upper and under suyfaces run a projection and deep groove,
ensuring, together with the ribs, 7, a perfect fit when
the block is home. The loading cylinder, %, is dovetailed
into the breech block, as shown, so as to be capable of move-
ment forwards and backwards. To the left of the breech
block is attached the arrangement for moving it. This con-

I
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THE UCHATIUS BRONZE STEEL GUN.
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-arm, o, is again pressed and the movements reversed, and
soon.

The prdjectiles are of four kinds—common shell, shrap-
nel, carcase, and case. Rotation is given by means of four
copper rings pressed into undercut rings around the projec-
tile: The common shell, Figs. 11 and 12, is of the so-called
double wall description, which has for its object to give as
many splinters as possible of a size sufficient to kill a man.
The inner wall is cast so as to consist of twelve horizontal
and parallel rings, grooved longitudinally by deep lines of
weakness. The fuze hole is separated from the interior by
a diaphragm cast into the neck of the fuze hole. The shrap-
nel, Fig. 13, has the powder charge at the bottom, separated




- the Krupp guns of the same calibre.
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from the bullets by a thick diabhragm and ignited through

a tube passing down the center of the shell from the fuze
hole. The carcase,-Fig. 14, is cast with very thick single
walls, and its original head has three firewalls covered with
pitch plaster. The interior is filled with a carcase composi-
tion, and a channel down the center, as well as other chan-
nels leading to the fuze holes, are filled with mealed powder,
with quick-match leaders. The case consists of a zinc cylin-
der filled with bullets composed of lead and antimony, be-
tween which molten sulphur is run. Percussion and time
fuzes, Figs. 15 and 16, are used. The gun carriage is made
of thin Bessemer steel, strengthened with angle iron. The
limbers of light and heavy guns are interchangeable. 'The
heavy gun throws a common shell of 16.11b., and at 2,000
yards it has 40 feet more velocity than the 154 1b. shell of
the Krupp gun. The light guns are, however, inferior to
Krupp guns also cost
three or four times as much. The Austrians are highly sat-
isfied with their guns, which are considered quite equal, and
probably a little superior, to the German Krupp steel guns
of latest pattern. We are indebted to the Engineer for our
illustrations.

Commmuications,

“What the Telephone Heard.
To the Editor of the Scientific American :

A prominent drug firm having a store in each end of this
city, being two miles apart, have recently established a tele-
phonic connection, and have now in daily use a set of Bell’s
new telephones, which seem to work admirably. They are
so well pleased with the new communicator that the old sys-
tem of telegraphy heretofore in.use has been entirely dis-

" carded. But the purpose of thisnote more especially is to

inform you of the singular freak, or wonderful power and
capacity of this little telephone, exhibited here a few weeks
since. An accurate and experienced Morse sound reader
chanced to bein the down:town store of the above firm, and
while having the telephone to his ear heard what he thought
to be the clicking of an instrument. He took pencil and.
paper and wrote what he heard, which proved to be a mes-
sage from the Western Union office there, which was pass-
ing over their wires. He went immediately to that office
and asked the operator if he had just sent the message which
he then read to him from his telephonic notes. The Western
Union man replied that he had, and could not possibly con-
ceive how this gentleman had obtained it.

All the explanation that can be given in regard to this is
that for a short distance both the telephone wire and those

-of the Western Union main line are strung on the same
" poles.
-duct of the child of his genius? This may not be the first |-

Will Professor Bell explain to us this strange comn-

instance of the kind, but I do not remember to have seen any
record of the like before. H. HENDRICES.
Kingston, N. Y. '
—— e
A Brilliant Deteor.

-To,ﬂze Editor of the Scientific American:

" Noticing the communication of Mr. Robert C. Hmdley in

‘your number-for December 1, page 342, current. volume,

with the above caption, I turned to my journal to examine
a memorandum made by me of a meteor seen about the same
time. The entry in my journal and the account of Mr.
Hindley agree so closely in everything except the -date—
mine being on the 12th, and his being on the 11th of No-
vember, that I ampersuaded thatwe saw one and the same
phenomenon, and that one or-the other of tis has mistaken
the date. I transcribe my entry, which is as follows:

| simply sharpening a tool.

“On . two facets at the point of a wedge.

'New Inventions,

Mr. John W. Wallace, of New York city, is the inventor
of a"new Jack Clip or- Thill Coupling, which is noiseless
when in use and which enables the thill or pole to be read-
ily attached or detached. .

An ingenious combined Cane and Umbrella has been
patented by Mr. Alexander Mungle, of Newark, N. J.

' There is a tubular umbrella stick into which the caneis in-

serted and retained by a hollow split handle, made of a
fixed and hinged section, locked in suitable manner. -The
runner is locked to recessed or perforated catches of the
stick by an axially turning spring sleeve. The arrange-
ment seems to be simple, compact, and convenient.

A new Traction Wheel, patented by Mr. William Tren-
wick, of New York city, improves on the device patented
by him December 8, 1872. The invention consists essen-
tially of -a movable web or, center section supported on roll-
ers or wheels arranged within a revolving traction wheel
of larger diameter, the web supporting an axle made of
two symmetrical sections, to one section of which suitable
operating mechanism is applied. When traction is applied
the position of the inner wheels is changed so as to throw
their weight, together with the superincumbent weight of
the vehicle and its load forward or backward of a perpen-
dicular line dropped through the axes of the axle, so that
the gravity of the load is utilized in moving the vehicle.

A new Truss, designed for supporting abdominal hernia,
which may be securely held to the body without liability of
becoming displaced or causing irritation, has been patented
by Mr. Barak T. Nichols, of Hastings-on-the-Hudson, N. Y.

Messrs, Luther Jones and James Stroud, of New York
city, have devised a new Sash Fastener, which consists in
a curvedspring plate, secured at one end to the edge of the
sash, and having lugs formed upon the .side edges of its
other end, overlapping the sides of the sash. The ends of
aroller are so pivoted that its sides may project through a
slot in the said spring plate to bear against the casing.

A very handsome and ornamental (Glass Panel has been
invented by Mr. George Bassett, of Chicaga, Ill. It con-
‘sists of pieces of plain, ground, or colored glass, mterposed
between face layers of ornamentally cut-out wood.

Mr. Adolph Merkt, of New York city, is the inventor of
an ingenious Leaf Turner for music. It consists of a
slotted guide casing secured to the piano or music stand,
and having a reciprocating rack bar with hinged fingers,
worked by suitable mechanism either by pedals or a front
button, in connection with an angular projecting center
portion of the slot. The guide casing has a hinged front

‘portion that’ may be opened to swing the fingers into hori-

zontal posmon for arranging them in the leaves of the
mus1c

-
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PRODUCING CUTTING EDGES FOR TOOLS AND
INSTRUMENTS,

BY JOSHUA ROSE, M.E,
No mechanical operation can appear to be more simple

"than that of grinding a tool to a cutting edge, and hence it

is that very few persons have any idea of the large amount
of knowledge as well as the skill that may be displayed in
In the first place, to give a tool
a suitable cutting edge, one must thoroughly understand
the nature of the material to be cut, and must have had
some experience in cutting it so as to know what variation
to make in the tool to suit the. variations in texture, close-
fiess of grain, hardness, etc., which are always to be found
in different specimens of the same material.

A cutting edge is formed by the line of junction of the
The angle of these two

leaving Mrs. S.’s this evening, as I cam®e out the front facets one to the other, determined by considerations of
door I wasstartled by a sudden glare of light, which seemed ; strength, and the shape of each facet is determined either

to come from right in front of me.

Throwing up my eyes | by considerations of strength or of shape.

As a rule the

Isaw a large and very brilliant meteor in the northeast, | harder the material to be cut, the more the approach of the
falling apparently near straight downward, with a slight : two facets to a right angle, one with the other; and so like-

deviation to the east.
about 30° in height and, judging from the length of time it
took to traverse the remainder of its course, it must have;
already fallen three or four degrees. It fell through an arc
of about 12° or 15° in all, and was about ten seconds falling. |

When I first saw the meteor it was | wise the greater the strength required, the nearer the facets

to a right angle. Thus, while the facets of a graver may
stand at an angle of 50°, those of the cutters for a pair of
' shears or a punching machine will stand at an angle of about
85°, though both may be used to cut iron and steel. In this

. When I first saw it it had a golden hue, which suddenly latter case, the strength being the main consideration, it must

changed to green of that peculiar shade produced by burn-| be obtained at a sacrifice of keenness, whereas, if we take
ing chlorate of potash with nitrate of barium and sulphur. | the case of a razor or a lance, sharpness is the main consid-
The light shed by it was pulsating and sufficiently power- | eration, and strength is disregarded. There are, however,
ful to light up the Tennessee shore and the sand bars, so as, certain considerations in the production of the cutting edge

to show every log and stump. On looking at my watch, I
found that it was 36 minutes past 6 o’clock.”

* I do not write up my journal évery night, and make en-
tries only when something occurs which I wish to record:
hence I may have made a mistake as to the date. - Fhe pe-

|

‘itself, regardless of the angles of the facet, which affect all

cutting edges, and these considerations it is which we pro-
pose to discuss.

First, then, comes the question as to on which side of a
stone a tool should be ground, and this depends upon the

culiar green hue of the meteor struck me as strange, and shape of the tool, the amount of metal requiring to be

immediately suggested the green fire produced by pyrotech- 1
“is held in such a position that the revolving surface of the

nists by-a mixture of barium nitrate, potassium chlorate,
and sulphur. ‘FrANK L. JamEs, Ph. D M. D
Osceola, Ark., Nov. 26, 1877. )
o
Blister Beetles: Correction,
To the Bdtor of the Scientific American :

The explanations to Figs. 1and 2 in my blister beetle,
article in your issue for December 1, got transposed. -Fig. 1 |

is that of Meloe; Fig. 2, that of Sitaris. :
C. V\erv-
— e ——

ground off, and the condition of the grindstone. If thetool
stone runs towards theoperator, the operation can be per-
formed quicker, and as a rule better; but it is in many cases
quite dangerous, because the edge of the tool is liable to
catch inany softpart or a spot in the stone and to ‘be dragged
from the fingers, carrying them-with violence down to the
rest (every grindstone should be provided with a rest) and
rendermg them very liable to injury by bemg caught be-
tween the rest-and the stone. In determining upon which

| side of the stoneany given tool should be ground. the work-

man takes into consideration the following: the shape of the

Upon the edge of a tool which last receives the action of
the stone, there is always formed what is termed a feather
edge, that is to say, the metal at the edge does not separatc
from the body of the metal, but clings thereto in the form
of a fine ragged web, as shown in Fig. 1, in which A repre-
sents a grindstone running in the direction of the arrow, B,
and C represents a tool. If now we take a point on the cir-
cumference of the stone, as say at F, it should leave con-
tact with the tool at the point of the tool denoted by D;in-
stead of doing this, however, the metal at the extreme edge
gives way to the pressure and does not grind off, but clings
to the tool, leaving a web, as shown from D to E; whereas,
if the same tool were held in the position shown at G, the
point, F, upon the stone would meet the tool at the edge
first, and would cut the metai clear away and not leave a
feather edge. Now the amount of the feather edge will be
greater as the facets forming the edge stand at a greater
angle one to another, so thal, were the facets at aright angle,
instead of forming an acute wedge, as shown in Fig. 1, the
feather edge would be very short indeed. But in all cases
the feather edge is greater upon soft than upon hard metal,
and is also greater in proportion as the tool is pressed
more firmly to the stone; hence the workman conforms the
amount of the pressure to suit the requirements by making
it the greatest during the early grinding stage when the ob-
ject is to grind away the surplus metal, and the least during
the later part of the process, when finishing the cutting edge,
and hence he obtains a sharper tool, because whatever feath-
er edge there may be breaks off so soon as the tool is placed
under cutting duty, leaving a flat place along the edge. It
would seem, then, that faces which can be ground in the
position, relative to the stone, shown in Fig. 1, and upon a
tool of shape similar to that shown in the figure, should al-
ways be ground-with the stone running toward the cutting
edge, as shown in Fig. 1, at the position denoted by G; and
so they should, providing that the stone runs very true and
contains no soft or hard spots of sufficient prominence to
cause the cutting edge to catch, which would render the
operation dangerous. These unfavorable conditions, how-
ever, are always more or less existent, under average condi-
tions and to such an éxtent as to forbid the holding of the
tool to the stone with the amiount of pressure necedsary to
remove a quantity of metal, as is necessary in the earlier
stages of the grinding operation. Furthermore, if the edge
of the tool does catch in the stone, the damage to that edge
is very serious and entails a great deal of extra grinding to
repair it, and at the same time incurs a rapid using-up of the
tool. Another consideration is that it is much easier to
hold the tool steady, under ordinary circumstances, in the

| position shown at H, than in that shown at G; and with a bad

stone it is altogether impracticable to hold it as at G. Hcre,
however, another consideration occurs, in that the surface of
a grindstone is rarely level across the width of the perimeter
of the stone, unless the stone has a truing device attached
to the frame, which at preseit is very largely the exception.
As-arnle the face of the stone is made rounding in its width
because there is the most wear in the middle, and it is very
undesirable to have the stone hollow across. Suppose. for
example that in Fig. 2 we have a stone that is hollow, and
in Fig. 3 one that is rounding across the perimeter; then to
grind such a tool as is shown in Fig. 1, as say a plane blade,
we may move it slowly across the width of the stone, and
the highest part of the stone will act upon all parts in the
width of the blade: but we cannot, by any method; grind
such a tool upon the hollow stone without leaving the cut-
ting edge rounding in its length.

So far, however, we have supposed the stone to have an
even surface; but very often this is not the case, and then the
operator, no matter which side of the stone he isusing, holds
the length of the cutting edge of the tool atan angle to the
width of the stone, as shown in Fig. 4, placing the tool in
-the most level part of the grindstone surface. By doing
this he effects two objects: first, he obtains a level spot upon
the stone more readily, and secondly, he diminishes the
formation of a feather edge. The first is because it follows
that, inremoving a given amount of metal, there will be more
abrasion upon the stone in proportion as the operating area
of the stone is diminished, hence the workman selects the
highest part of the stone whereon he can find a suitable sur-
face, and by moving the tool across the face wears down the
asperities while he is roughing out the tool so as to obtain
as smooth a surface as possible for finishing process. If he
held the tool still instead of giving it lateral motion, it
would grind away in undulations or grooves conforming
themselves to those on the abrading surface of the stone
and have but very little tendency or effect in leveling the
thesame. Referring now to the sccond advantage named,
it will bereadily observed that, if he held the length of the
cutting edge in a line with the revolutions of the stone, there
would be no tendency to leave a feather edge, except at the
corner of the edge where the stone leaves contact with the
tool, and this would be of little or no consequence. The
question naturally arises, then, why not grind the tool in that
position, that is in the position relative.to the stone shown
in Fig. 5, which would require a very small flat or smooth
space in the width of the stone and would avoid the forma-
tion of a feather edge. Theanswer to this is that it is so diffi-
cult to grind the surface of ‘the tool level, as will beseen in
the side view of the operation as shown in Fig. 6; in which
A represents the tool enlarged so as to make the engraving
clear, and from B to C, the length of the cutting edge.

GrAzIERS PoTTY: Whiting, 70 1bs,; boiled 011 20 1bs.  tool, the amount of metal requiring to be ground off, and, To bring the whole length of the cutting edge to bear

Mix, and add whiting or oil as needed:

the condmon of the grindstone.
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upon the stone it is necessary to move the tool from C
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toD,and from Bto E, asdenoted by the dotted ares at D,
E; and if during this operation the tool remains an instant
longer in any or either of the positions indicated by the dot-
ted lines, &, H, a hollow spot will' be ground upon the tool
atthe point of contact between the stone and the tool; fur-
thermore the grinding operation is not very accessible to the
eye and hence any irregularities are not very easily correc
ted. Forthese reasons it is impracticable to grind in this
position any cutting edge requiring to be a straight line and
having suffificient length to render much motion in the di-
rection of D, E; a necessity. Furthermore it is very &iffi-
cult to hold a tool steadily in position shown in Fig. 6, and
as a consequence no satisfactoryresult can beattained unless
by the aid of a device whereon to rest the hand; such ade-
vice is called a rest and is shown in Fig. 7, at A. Now
suppose we have a tool of the form shown in Fig. 8, requi-
ring to be ground on the faces, A and B; then it is evident
that A can only be ground withthe body of the steel, C, out of
theway of the body of the stone and hence in the position
shown in Fig. 7, in which position the tool may be held firmly
and pressed firmly to the stone. Itis necessary, however, to
rest the hand upon
the rest and hold
the tool exactly in
the position shown
in Fig. 7, so that if
the tool catches in
the stone and is
forced from the
hand it will not car-
ry the fingers with
it, and wound them
by jamming either
against the stone or
the rest, or force
them between the
two. It would seem
advisable to rest the
tool upon the rest
without the inter-
vention of the hand,
but such is not the
case, because the
operator would not
have sufficient con-
trol over the tool
and it would almost
assuredly catch in
the stone. By inter-
posing the hand be-
tween the tool and
the rest, the sense of
feeling is brought
into play, guiding
the operator just
how to hold the tool
to prevent-ts catch-
ing in the stone
and admonishing -
the operator when
the conditions poss-
ess any elements of
danger, which be- -
come instantly
known from any
difficulty in holding
the tool steady
against the grip of
the stone or from a
disposition of the
upper edge of the
tool, which the
stone meets, to turn
intowards thestone.
Such'are the main principles involved in the art of tool

grinding, and we may now proceed to make some practical

applications of them. First, then, to define the point which
distinguishes whether the stone is running to or from you,
let A, in Fig. 9, represent a grindstone, and B, C, D, E, and F,
tools held thereon; and if a radial line from the center of the
stone forms an obtuse angle with the face of the tool which
first mieets a point on the periphery, or face of the stone, as
it is usually termed, then the stone is running from you;
while if, on the other hand, that face forms an acute angle
to the radial line, then the stone is running from you, no
matter in what positioninregard to the stone you may stand.
But common prudence teaches one to stand as clear of the
rest as possible when grinding with the stone running from
you.

In ordinary shop parlance, the side of the stome on
which the face of the stone enters the trough is always called
the side with the stone running to "you, because all grinding
which requires performing with the stone running to you is
performed on that side, and in conjunction with the use of
the rest shown at A in Fig. 7. There is no excuse, and it is
very dangerous, to grind on that side of the stone without
using the rest as a steadying point, and as a safeguard.
With the rest, the grinding can be more delicately, truly,
and accurately, as well as expeditiously, performed, be-
cause of the extra force with which the tool can be held stea-
dily to the stone. ;

"In Fig. 9, B and C are ground with the stone running
from you, D is neutral, and E and F are ground with the
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stone running to you. Henee, while with the stone run.
ning to you the greater the angle of the front face of
the tool (that is, the face which has the grindstone run-
ning towards it), the greater the liability of the tool to
catch in the stone and the more difficult it is to hold the
tool steadily, while the reverse is the case when the stone is
running from you; and it follows that as the length of the
cutting tool edge is greater, the more difficult it will be to
hold the tool in the positions of D, E, or F. Therefore tools
having broad cutting edges formed by acute angles should
be ground in the position of B,unless, indeed, the stone is
very true and smooth, and has no soft spots, in which case
it is permissible to grind them held in a position relative to
a radial line of the stone similar to that at E in Fig. 9; but
in this case it is well while holding the tool at that angle
togrind it in that part of the circumference of the stone oc-
cupied in Fig. 9 by D, or between that and the position occu-
pied by E, so that, should it chance to catchin the stone, it
will not drag or force the fingersdownto therest. We may
now consider what effect the size of the work has upon the
position, relative to the stone, in which it should be ground,

GRINDING TOOLS,

by giving a few examples of grinding. In the case of very
small articles we may use almost any part of a true stone,
because the hand has comparatively a thorough control of
a small article,

To grind the sides of a square bar for any distance ex-
tending not more than an inch or so from the end, the posi-
tion shown in Fig. 7 is correct, and the same position ap-
plies to similar work upon a round piece of work, the hand
upon the rest serving to steady it while the other hand
causes the object torevolve. In this way the piece can be held
steadily while considerable pressure is applied. To grind
the end face of any bar the bar is always placed upon the
rest, as shown in Fig. 9 at F, but care should be taken to
move the bar to various positions along the face of the stone
or slowly to revolve it, causing it to travel across that face,
otherwisé a groove will be worn in the stone. To grind the
surface of a bar, it should be held in the position shown in
Fig. 4, because, if held square across the stone, it could not

be held at all steadily, especially if pressed heavily to the

stone. It is highly dangerous to attempt to grind the out-
side of a bar by placing it on the rest or in any position in
which the stone would be running to, or, rather more pro-
perly, toward you. Any work requiring to be ground to a
point must be held in the position shown in Fig. 1, at H, or
in thatshownin Fig. 7. Inthe first case, however, it shouldbe
moved across the face of the stone, as the grinding proceeds,
to prevent the wearing of a groove in the stone. The surface
of sheet metal or plates should be ground in the position
occupied by D, in Fig. 9. The cutting edges of all blades
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should be ground in the position shown in Fig. 4, because
they can be held steady, and, if held lightly towards the fin-
ish, with a small amount only of feather edge. All turning
and planing tools should have their top faces ground as in
Fig. 7, and the other faces as at F, in Fig. 9, because such
tools must be held steadily and require the removal of con-
siderable metal at each grinding. All drillsshould be ground
upon the ends while upon the rest, excepting the faces of
flat drills, as at H, in Fig. 1, while the diametrical edges -
must be ground as in Fig. 7. Anything that is sufficiently
long to afford a firm grép with both hands when standing in
the position of F, in Fig. 9, may be ground in that position,
providing that the top of the rest is close to the perimeter
of the stone. All bladesrequiring a keen edge must be held
lightly to the stone, to avoid getting broad and thick feather
edges. The edges of blades or plates not required to have a
cutting edge may be ground in the position shown at I, in
Fig. 6, or slanted a little, as in Fig. 4.

After a tool is ground it is often necessary to remove the
feather edge without having recourse to an oil stone. Ma-
chinists often accomplish this object by drawing the cutting

o edge across a piece
Vi q 5 1 of wood, holding
L the cutting edge pa-

. rallel with the line
of meotion, which
removes the feather
edge without break-
ing it off lowdown,
aswould be the case
if the length of the
cutting edge stood -
at a rightangle to,
the line of motion.

‘When a smoother

edge than can be
produced by the
grindstone is re-
quired, recourse
must be had to the
oil stone. In using
the oil stone it is

Jighly important to
keep the facets: be-
ing stoned level
withthe face ofthe
stone, but -with the
surface near the
cutting edge of the -
tool pressed a 1fttle
‘the hardest to the
stone. Even with
the utmost care we
cannot avoid form-
ing upon the tool
what is termed a
wire edge. A wire

-edgeisreally a burr
formed - of the ex-
treme edge of the
‘tool giving wayand
bending eover - to-
‘wards the face not
‘in -contact with the
stone. To reduce
the wire -edge as
much as possible,
we press the tool
‘very lightly to the
stoneduring the lat-
ter part of the ston-
ing and ‘turn the
tool frequently
over. If the motion
of the tool upon the oil stone is parallel with the line of cut-
ting edge, the wire edge will be greater than if the line of mo-
tion were at a right angle to it.

Again, the strokes performed while the cutting edge is ad-
vancing upon the oil stone produce less wire edge than the
return strokes, hence the finishing process consists of afew
light strokes upon one and thenupon the other facet repeated
several times. Now let it be observed that the wire edge
will never be turned toward the facet last oil-stoned, and
cannot be obviated by the most delicate use of the stone,
but after the stoning proper is finished, the operator will
lay one facet quite level with the face of the stone, and then
give to the blade, under a very light pressure, forward di-
agonal motion, and then perform the same operation with
the other facet upon the stone, the last facet operated upon
being usually the straight and not the beveled one. To
still further reduce the wire edge for very fine work, the
operator sometimes uses a piece of leather belt, either glued
to a piece of wood, as upon the the lid of the oil stone box,
or some attach it ateach end to projecting pieces of wood,
while yet-others lap the tool upon the palm of the hand. In
giving an edge to a razor, thie process may be carried for-
ward in the usual way by means of straps, the first strokes
being long ones made nunder a slight pressure, the strokes
getting shorter and the pressure lighter as the process pro-
ceeds, until at last the motion and contact are scarcely per-
ceptible. :

—_— A

THEOBROMIC ACID is a new fatty acid from cocoa butter.
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ST0Y’S IMPROVED GASKET.

In the annexed illustration we present a new gasket for
packing joints of pipes, hand holes, etc., which is very sim-
ply constructed, and which can be made in several different
forms as called for by different requirements. Thus Fig. 1
shows the elliptical shape, Fig. 2 the square, and in Fig. 8
the circular form is exhibited, and also theinterior construc-
tion, which will be more clearly understood from the section,
Fig. 2. The device consists of thin annular plates having
formed on their inner edges lips, by which they are united,
so as to leave a thin piece between them for receiving elastic

el

packing, which is a strip of rubber or any other suitable ma-
terial. Both of the annular plates may be made from a sin-
gle sheet of metal by the process of spinning.

The advantages claimed are that, when this gasket is
clamped between pipe flanges, or between hand hole covers
covers and their seats, a tight joint is formed, which cannot
be blown out. The packing is protected by the metallic
covering, so that it is not acted.upon by steam, fluids, or gas.
The joint may easily be tightened by caulking from the out-
side; and in taking the joint apart, there being no elastic
packing in contact with the face, it may be readily removed
without tearing or injury, and thus may be used for years
without renewal.

Patented through the Scientific American Patent Agency,
October 28, 1877. For further particulars, address the in-
ventor, Mr. C. 8. Stoy, Butler, DeKalb county, Ind.

At —

PORTABLE HOISTING ENGINE.
Thisisanewtype
of contractor’s port-
able engine and
hoist,constructed in
England. As will
be seen from the il-
lustration,which we
take from Engineer-
ing, it consists of a
cast iron frame and
water tank, mount-
ed on four wheels
for convenience  of
transport, -and.for
shifting from place
to place on the work
upon Whlch 1t is -
employed:- ‘The boil-
er is vertical, 4 feet
8 inches -in diame- -
ter, 7 feet 6 inches
high,and fitted with
two cross.tubes 10
inches in diameter,
and 34 hanging
tubes 2% inches in
diameter. The en-
gine is horizontal,
with a cylinder 10}
inches in diémeter,
and 14 inches
stroke. Two hoists
are placed upon the
frame, but these can
be removed at plea-
sure. They are
driven from the en-
gine by bevel gear,
and are thrown into
action by means of
an eccentric con-
nected to levers,
from which a start-
ing rope can be led
off to any -desired

position, so that the man receiving the load from the hoist
hasthelatterunder control, although not near the machine.
It will also be seen that the engine is adapted for general
work. s

An American Palace Car In Norway.

In a description of the opening of the extension of the
Norwegian State Railroad to Trondhjem, the Ajftenbladet,
published at Christiana, Norway, thus'speaks of the palace
car recently sent out by the Jackson & Sharp Company, of
Wilmington, Del.:

““The royal car moved throughout the entire trip with
wonderful steadiness and uniformity, in fact to such an ex-
tent that His Majesty King Oscar was able for quite a
period to carry on his regular correspondence without being
disturbed by any jolting or unpleasant motion of the car.
In order that the public might examine the royal car, it was
put upon a siding after the completlon of the trip, so that
ladies and gentlemen desiring to do so might have a good
view of it inside and outside. It was, in fact, full of curious
visitors all day and was much admired. The royal car, as
is well known, is the first railroad car in this country of the
American pattern. It possesses great practical advantages,
both as regards comfort and convenience of passengers and
the train hands.”

The Elevated Ralilway Outrage.

‘We cannot recall in our time so gross an infringement on
the rights of the people inrelation to their property as isnow
being perpetrated intheerection that is to disfigure and other-
wise damage several thoroughfares throughout the length of
this city, for.the benefit of a clique of stock speculators and
out-of-town landowners. We do not believe that this railway
corporation has any legal right to erect its structure in Pearl
street. When a street is opened for all kinds of public uses
by compensating the landowners for the property thus taken,
the government which represents the ownership of the ac-
quired domain may authorize the erection thereupon of any-
thing which will not interfere with such use. But when the
landowners themselves® open for their own convenience a
thoroughfare through their property, asking no compensa-
tion for the land, all that the public can acquire by sich a
concession is the right of way. Pearl street was thus tbrown
open by a voluntary concession, and neither the city nor the
State ever had the right to grant a franchise for any sort of
structure on this thoroughfare without compensation there-
for to those who own the fee. But even if the government
could do this, the right has been most wantonly exercised,
with no proper limitations, and with a recklessness of both
public and private interests which is simply astounding.

Not only are sidewalks broken up, but vaults which have
been constructed at great expense are wholly ruined, the
foundations for the railway structure going directly through
them, without reference tothe damage thus inflicted on their
owners. Millions of dollars willnot compensate for the loss
and damage brought upon property holders in thus seizing
the right of way through streets most valuable for business
purposes. We wonder that so many of our most substantial
citizens can look on and see this wanton outrage without a
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protest. It needsno prophetnortheson of a prophet to pre-
dict that they will suffer from this indifference one day in
the return of the cupto their own lips. The people of New
York will bitterly repent some day of this gross injustice,
but the monopoly they have created, having seizéd its prey,
will care nothing for their penitence.—New York Journol of
Commerce.

— 5O

IMPROVED STAND FOR SMOOTHING FABRICS,
The invention herewith illustrated is a new device for
smoothing and glossing fabrics. It consists in an adjust-

able frame or smoothing board, whichis pivoted to a stand-
ard and constructed with a metallic surface, on which the
moist and starched fabrics are smoothed and dried. The
supporting frame is formed of two standards connected to-
gether by two horizontal bars. The inner sides of the stan-
dardshave L-shaped grooves cut in them, adapted to receive
pivots, which are fixed to the sides of rectangular frame
surrounding a smoothing board. The latter consists of a
backing of solid material which is covered on one side with
prepared metal. The board isadjustable, so that it can be
set at any desired angle from a horizontal plane, and raised
or lowered.

The inventign is used as follows: Goods, etc., being
washed and starched, are spread on the metallic surface and
gently smoothed from the center outwards to disperse air
blisters and to cause them to adhere closely. The board is
then placed near a stove or in the sun to dry, when they

will come loose and

drop off ready for
wearing. Should a
gloss be desirable,
thick starch is used
and the goods are
allowed todry slow-
ly, without adding
any chemicals or
preparation for
glossing. After use
the board is washed
with clean water
and soap, and is
* then again ready to
receive another set
of garments.
Patented through
the Scientific Amer-
ican Patent Agen-
cy, October 2, 1877.
For further infor-
mation address the

“inventor, J. F.

Freese, N. W. cor.
of Gay and Eden
streets, Baltimore,
Mad.
e e .

THE removal of
tin from copper
vessels coated there-
with can be easily
accomplished, ac-
cording to recent
investigations  of
Professor Bottger,
by immersing the
vessel in a concen-
trated solution of
sesquichloride of
lime. Scour after-
wards with sand
and dilute hydro-
chloric acid,
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THE FRINGED BIRTHWORT, i A Decorative Process, painting on panel, applicable to interiors of houses of a su-
The fringed birthwort, of which we take our illustration , The latest and one of the most successful effortsin art de- | perior class. The work we saw was done on oak and pitch
from The Garden, is one of the large genus Aristolochia, of | coration we have seen has been introduced by Mr. Aldam | pine; and forthe decoration of paneled work it is extremely
which there are 200 species. The greater number come from | Heaton, of Bloomsbury square, who has applied hand paint- | suitable. One panel on pine was an admirable rendering
tropical America; in North America, Europe, in a naturalesque spirit of the oak and mistletoe,
and India a few are found. Many of these entwined or blended in a pleasing and thorough-
plants attain too great a size to be easily culti- 7 ly artistic manner, in'which the leavesand berries
vated, and the generally dingy color, together were raised or painted in relievo, the raised parts
with their disagreeable odor, render them unde- being discriminatingly juxtaposed with the por-
sirable. The leaves of the fringed birthwort tions flatly represented. The preparation of
are characterized by the nerves being surrounded gilded gesso is, we believe, chiefly composed of
on the vpper surface by whitish zones, this col- - lime mixed with oil and other ingredients, and
oring being due to the presence of a film of air productive of a remarkably fine surface. The
under the epidermis. The outside of the peri- colors chosen in the panel we saw were in a low
anth is greenish and the interior brown-purple scale—the leaves were of a bronze hue depicted
crossed with greenish veins. The half-climbing in transparent colors or glazings upon the gilded
stems grow from 1 foot to 2 feet long, and the ground, while the groundwork, or panel itself,
flowers are produced in July and August. Being was apparently stained with a dark color trans-
a native of Brazil, it grows best in a warm house. parent enough to show the natural grain of the
—_—— S — ————————— - wood.
A CURIOUS HYBRID. There is a remarkably pleasing solidity and
Our engraving represents a curious family, cabinet picture-like "effect in the work, which
consisting of an African zebra, an Abyssinian the smoothness and polish and transparency of
ass, and their hybrid foal. The young animal the ground enhances. Another panel was treated
resembles both parents, its color being grayish with a lighter ground, the surface of the wood
inclined to fawn, and its legs showing very being apparently grounded with gold. The fig-
ctearly the zebra stripes. The crossing of the ure subjects treated by this process have all the
zebra and the assis ‘in accordance with the law beauty and finish of cameos or alto-relievos,
that the most frequent and most useful forms of owing to the polish of surface and reflection
hybridity occur between different species be- thereby caused. Mr. Heaton has recently exe-
longing to the same genus. . The horse, for ex- cuted a fine series of this panel painting for Mr.
ample, will breed with the ass, the zebra and the Ripley, M.P. for Bradford, for the billiard,
quagga; the dog has been certainly known to smoking room, and other apartments of that
breed with the wolf, and probably with the fox; gentleman’s residence, ‘‘ Acacia.” The rooms
the goat with the sheep, the ram with the roe; are divided into panels by pilasters of conven-
and it has been comparatively easy to obtain hy- tional folial patterns, and contain subjects of
brids from the union of the rabbit and the rural pastimes and sports—boys climbing, hunt-
hare, ing, fishing, shooting, etc., after the model of
As a rule however hybrids are not fertile. Thus Luini. Above this a frieze of foliage, children,
the mule does not reproduce itself, but is only birds, etc., isformed. The process has certainly _
obtained by a repetition of the union of the ass more of the finished cabinet picture of oil, than
and the mare. Between horse and ass, Lowever, the decorative and flat treatments that have re-
there is a wider gulf than between the zebra and cently been introduced for woodwork. Stamped
ass, and therefore the chances of the hybrid of leather supplies some analogy to it. Weare in-
the latter having the faculty of reproduction : : formed that the best and highest class of subject
are more favorable. THE FRINGED BIRTHWORT. can be done 'in this manner for about £5 per su-
It was noted that the period of gestation in perficial foot, though of course the cost varies
this case extended to 11} months, or about fifteen days|ing in a way that will find favor among architects and | with the subject and the labor bestowed. One im-
longer than that of the mule. The animals are at the | their patrons desirous of favoring the art decoration of in-|mense gain in this kind of art decoration is that it cannot

Berlin Zotlogical Garden. teriors, in contradistinction to the ¢ manufacturing” pro-|fall into the hands of indifferent or manufacturing decora-
Weare indebted to the London Sporting and Dramatic | cesses. Having seen some of Mr. Heaton’s work, we can | tors, as its value consists in the high class hand work of
News for our illustration. explain it simply by saying it is & kind of raised or gesso | the artist.—Building News.

FRPICARLDION

A CURIOUS HYBRID.
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Cop Waste,

Many times in walking through weaving sheds have we
noticed the large amount of waste made from weft, gener-
ally called ““cop bottoms.” We are mostly met by the re-
ply that this cannot be helped, and that, though excess is
punished, a certain amount is inevitable; still, from what
we have seen, we are of opinion that the average amount of
cop bottom waste is too much, and might, if properly looked
into. be much reduced. It is our intention in thisarticle to
inquire into the cause of so much waste, and to see whether
and how this could be removed.

When we look at the way a cop is formed on the mule,
where every layer of the yarn has a different position, where
these layers are constantly crossing each other, and thus
kept from getting entangled it looks, at first sight, the sim-
plest thing in the world to unwind this yarn down to the
last turn, and yet such is not the case. True, the yarn,
after the cop has been placed upon the tongue of the shut-
tle, is steadily drawn through the eye which faces the point
of the shuttle tongue; but though the eye and this point al-
ways retain the same position, the relative positions of this
point and the yarn where it comes from the cop are con-
stantly varying. When the cop is ful}, the angle from the
circumference of the cop to the point of the spindle is a
greater one, while the turns of the yarn round the tongue
are fewer than when the cop is nearly finished; thus there
is more strain upon the yarn in the latter case than in the
former, and any obstacle which prevents its unwinding is
of so much greater effect. When the yarn in the mule is
wound upon the cop, it is guided by the faller wires, which
are in close proximity to it, and give it support, but when
being unwound in the shuttle, there is no such assistance,
and all the pull emanates from the point of the shuttle,
which sometimes is three or four inches off. There is also
this difference between the winding on and the winding off
of the yarn, that in the former case the spindle turns, and
the yarn is more passive, while in the latter the shuttle
tongue is fast, and the yarn is active. Still, there seems to
be no reason why moderately strong yarn should not un-
wind to the last turn if the cop could be placed into the
shuttle exactly the same way as it was in the mule: but,
from what we have seen, we believe the cause of the waste
to lie in this direction. If, in putting the cop upon the
shuttle tongue, one or more of the internal layers of yarn
are displaced, they must, to a certain degree; entangle the
yarn there, and thus produce an extra strain, which causes
the yarn to break; and we know that, though the small re-
maining part of the cop might sometimes be easily unwound,
it is easier for the weaver to pull it off, and throw it into
the waste box. It, however, often occurs that the lower or
inner layers are considerable displaced, so that a larger re-
maining part of the cop cannot easily be unwound, and thus
form a large amount of waste.

The displacement of the lower and inner layers when on
the shuttle tongue seems, therefore, to be the main cause of
the waste; but how is this produced 2 Naturally in putting
the cop upon the tongue. But we ask again, Is there any
necessity for this displacement, or cannot the same be
avoided ?

‘While the yarn is on the spindle in the mule there is no
tendency to pull it off; rather the reverse; but in the shuttle
there is a constant drag, which would take the cop at once
off the tongue if it was not held by some means. This is

- mostly accomplished by supplying the tongue with a bow-
spring, which presses upon the inside of the cop, and thus
prevents its slipping from the tongue. As the tongue with
its spring must of necessity, when expanded, be of larger
diameter than the inner aperture of the cop, it stands to rea-
son that a certain amount of force is required to push this
tongue into the cop, the middle of the spring being higher
than both ends; this force causes friction, and displaces
easily any layers of the yarn which in packing or removing
of the cops may have got loosened.

Inorderto facilitate the insertion of the tongue the weaver
generally takes the cop in her left hand, and, holding the
shuttle in her right, screws the tongue into the cop. It thus
often happens that the lower end of the cop is compressed,
and a part of it carried a littie inside, which makes it quite
impossible to unwind this part of the cop. It is true that,
with great care, the weaver can avoid, to a certain extent,
this displacement of the yarn, but such extra care can hard-
ly be expected of her when we consider the little time she
has for copping the shuttle. An ordinary cop of 42’s weft,
weighing about 200 grains, contains about 1,010 yards of
yarn. If we take a 45 inch loom, making 40 inch cloth, and
running 200 picks per minute, and allow one third for stop-
pages, we have a consumption of 184 picks per minute of
40 inches each, or 150 yards of weft; at this rate a cop lasts
64 minutes.

Assuming that a weaver minds three looms, each consum-
ing the same quantity of weft, we have three changes of
shuttles in 6} minutes, or a little over 2 minutes per loom,
including piecing of warp-ends and all other eventualities.
We cannot, therefore, be hard with the weaver if she per-
forms the operation of putting the cop upon the shuttle in a
hurried manner, and necessarily injures the cop. A large
production of cloth is more important to her than .a little
more waste, but it is not so to her master. We find that on
an average, weavers, when moderately careful, make from
3to 6 per cent of waste in 42’s cops. This waste is sold at
about 34d. per 1b., while the yarn costs about 93d. If now
a weaver makes per loom about 12 ozs. of waste, and this
could be reduced, say one half, it would give at the differ-

ence between 9}d. and 383d.., a saving of 2d. per loom per
‘week, or £1 13s. 4d. on 200 looms per week, and £84 per
year.

We think we are not wrong in ascribing a large share of
this waste to the imperfect construction of the tongue of the
shuttle, which, in most cases, is still in a primitive condi-
tion, and has not been improved upon during the last fifty
years. From what we have shown above, it will be seen
that the careful insertion of the tongue of the shuttle would
be much facilitated if the former was perfectly smooth and
even, and of the diameter of the spindle which—often only
a few hours previously—had left the cop.

There is a tongue, patented some years ago by Messrs.
Butterworth and Brooks, in which, when it is turned up for
receiving the cop, the spring lies quite flat against the spin-
dle, thus passing easily into the cop, and in which the spring
only bends out when the tongue is depressed into the shut-
tle with its cop on. This tongue has many advantages, but
still is not so generally used as one would expect, and there
must, therefore, be disadvantages, or, perhaps, prejudices,
with which we are not acquainted. But the ordinary tongue
is, in our opinion., still very imperfect; it is forged by hand,
and the spring brazed on also by hand, the whole a clumsy
and unmechanical contrivance. Why cannot this tongue be
made of, say, rolled steel, and the tongue attached in such a
manner that the whole is turned out by a machine, even and
smooth, and in such a condition as corresponds with the
present advanced state of mechanics ? We think when this
tongue has to take the place of the mule spindle, which is
highly polished and finished, it should, at least, not be in-
ferior in finish to the latter.

Mr. Hugh Mason mentioned at the meeting of the Man-
chester Chamber of Commerce, on the 29th of last month,
that we must have greater economy in production if we are
to hold our ground; a saving of 8s. per year per loom is not
much, but is still a matter important enough to be seriousiy
considered, especially when we know that with many weav-
ers the amount of waste is more than stated above.

‘We have thrown out these hints to induce our friends the
shuttlemakers to make researches with a view to improving
the tongue, for we regard it as our mission to contribute
our mite in every possible way to the continued progress of
the textile industries and everything connected therewith.—
Textdle Manufacturer.

_———r——
New Mechanical Inventions, .

James A. Albright, of Fayetteville, Lincoln county,
Tenn., has patented a supplemental rock drill designed to be
used after the ordinary drill, for the purpose of enlarging
the hole at the bottom to form a large chamber for contain-
ing the blasting material. The improvement consists in
cutting blades arranged in guides in thedrill stock in con-
nection with aspring-seated end piece, so as to be projected
laterally from the stock of the drill by the impact upon the
end piece, and be again withdrawn into the drill stem by
the action of the spring when the drill is drawn back.

A new Carriage Axle Box has been patented by Mr. Wil-
liam A. Sitton, of Cleburne, Texas. The spindle hasa cir-
cular shoulder or boss near its inner and larger end, and a
screw holeis tapped in its outer end. A shouldered sleeve,
or box, fits overthe spindle, and detachable rings are also
slipped on it, being interposed between its shoulder and the
shoulder of the sleeve or box. The nut which holds the
box onthe spindle has a tap that screws into the end of the
spindle and around which is formed a recess to receive de-
tachable rings. By removal of one of therings at each end
of the spindle, the box may be adjusted on the latter to
compensate for wear.

A Furnace Door for Steam Engines, patented by James
M. Marshall, of Knoxville, Tenn., is opened and closed by
means of a jointed and spring-acted treadle depressed by
the foot of the fireman, the treadle working a slide block
and moving a spiral groove of the shave or pivot rod of the
door. It will prove an invention of value to engineers, af-
fording a quick method of opening and closing furnace
doors.

Jacob S. Baker, New Freedom, Pa., has patented a lift
pump,in which is combined a pump with a motor for oper-
ating the same, as to permit of the storage of power in the
motor and afterwards allow it to be expended for the opera-
tion of the pump from time to time as occasion requires.
In attaining this end a set of spur wheels is arranged in a
suitable case and geared so as to be driveneither by a heavy
coil spring or weight. To one of the rotating shafts of the
gear wheels is attached outside of the case a disk and wrist
pin, which latter through a connecting rod reciprocates the
 pump piston, the latter being made hollow and bexnt around

into a spout at the top, so as to form a conduit for the wa-
lter from the cylinder of the pump tube, which is located be-
| low in the well. To compensate for the increased work of
'themotor on the upward stroke in lifting the hollow piston
full of water, a counterbalance is employed on one of the
shafts to render the action of the motor uniform, and to
| start and stop the action of the same a detent is employed.

A Watercloset Valve invented by Paul Magnus, of New
York city, consists of a valve operated by a center stem and
having two interior valves, a larger one to open or close the
main supply pipe, and a smaller one to supply or discharge,
in connection with suitable channels, a water chamber inter-
mediately between the larger and smaller valves. The center
stem acts on the smaller valve, removing the pressure of
water from the larger valve, permitting it to open. The
closing of the small valve secures the filling of the water
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chamber and the closing of the main valve by the pressure
of the water. The water supply is easily regulated by a
screw plug, and any hammering is prevented.

Ralph K. Ent, of North Topeka, Kan., has patented a
Millstone Balance. The millstone is fitted with a number
of symmetrically arranged horizontal guide tubes with ad-
justable weights, and a separate number of symmetrically
arranged vertical guide tubes and adjustable weights for ad-
justing the standing and running balance of the stone with-
out one interfering with the other. The stone may thus be
kept balanced with little trouble.

Mr. Simeon Duck has recently obtained a patent for im
provements on the Mortising Machine previously patented
by him (December 21, 1875). The new feature is the seg-
mental gear which rocks upon a journal on the main shaft,
and on which the table tilts while sliding freely upon it.
This materially simplifies the invention.

In a new Lift Pump, Mr. Augustus Johnson, of Morris-
town, I1l, constructs the plunger, and also the check valve
box, with two valves, all four valves opening upwards. The
object is to use auxiliary valves which will check ortrapthe
the water drawn into the cylinder and prevent it from flow
ing back.

A new Steam Atomizer, for impregnating the air of surgi-
cal operating rooms, hospitals, etc., with antiseptic vapors,
has been devised by Messrs. Peter Rundquist and Theodore
Angelo, of New York city. A vessel with antiseptic liquid
is supported on clamps on a main pipe, and connected by a
flexible conduit with the spray tube for raising and dissipat-
ing the liquid in the usual manner.

A new Ironing Machine, patented by Mr. Henry Monk, of
Troy, N. Y., embodies numerous novel and ingenious fea-
tures. The shirt, the front of which is to be ironed, is first
clamped and tautened in a suitable device. It is then carried
under rolls which are heated and rotated in different direc-
tions, and then returned under said rolls and polished.

A new Machine for Rolling Tubes and Bars, devisea by
Messrs. J. O. Butler and Ambrose E. H. B. Butler, ¢f Kirk-
stall Forge, Leeds, England, is an improvement on similar
devices patented in England by J. Robertson, December 20,
1869; by G. W. Dyson and H. A. Hall, October 31, 1870;
and in the United States by Jacob Reese, June, 1867 A
prominent feature of the invention consists in the use of a
table or rocking frame on which the bars are placed after
leaving the machine, and on which they are made to roll for-
ward and backward while cooling to prevent warping, and
to keep them true.

Mr. Samuel T. Shankland, of Laramie, Wyoming Terri-
tory, has improved on his Steam Plowing and Scraping At-
tachment to Cars, which he patented April 24, 1877, so that
the scrapers may be dumped automatically at any distance
from the back. By this device the men attending the scrap
ers have merely to fill them, and thus time and labor is
saved.

In order to Protect Vessels Against Torpedoes, Mr. John
H. Fisher, of Mount Washington, Ind., proposes to surround
the hull with a series of pipes to be filled with air or water.
These pipes, coming in contact with submerged torpedoes,
cause the explosion of the same without injury to the
vessel.

The object of a new Hydraulic and Wire Rope Pumping
System, invented by Mr. W. P. Barclay, of Virginia City,
Nevada, is to provide an economical means of raising water
from mines and deep shafts. As many pumping cylinders
are used in the mine or shaft as may be required to lift the
water. Theseare placed one above the other, and connected so
as to divide the pressure between them. Twoseries of pumps
are employed, the piston rods being connected by wire ropes;
and a hydraulic engine is located near the mouth of the
shaft. The discharge pipe of the lower pump delivers the
water to a receiver, from which the suction pipe of the next
pump above takes it, and it is delivered to another receiver,
and so on until it reaches the top of the shaft.

A new Oven Lamp for illuminating bakers’ ovens, devised
by Mr. Thoro W. Greenleaf, of Westborough, Mass., con-
sists in an adjustable tubular bracket to which an oil reser-
voir is connected, outside the wall of the oven. Inside the
oven wall there is a burner and reflector.

A new Saw Handle has been patented by Messrs. J. N.
Dudley and John Anderson, of Petrolia, Cal. It consists of
a handle attached to the saw by binding straps entering re-
cesses of the saw blade, and being secured to the handle and
saw by a clamp bolt, with lower crosspiece and upper second
handle, or by a fastening nut.

Mr. Wiley J. Johnson, of Hernando, Miss., has patented
a new Gin Saw Filing Machine, by which the files may be
readily adjusted to the saw teeth at the proper distance and
inclination, so as to produce the most favorable action in the
down strokes, and exert a less pressure in the up strokes.

Mr. William H. Lynn, of Freeport, I1l., is the inventor of
a Car Starter which is an improvement upon the device in
which a ratchet wheel upon the axle is combined with a seg-
mental lever carrying a weighted pawl and a chain arranged
about the segment to cause the pawl to engage with the rat-
chet to turn the axle at a greater advantage of leverage.

A new Machine for Scaling, Cleaning, and Polishing Wire
has been invented by Mr. Nickolaus Betz, of St. Ingbert,
Germany. It avoids the use of sulphuric acid, and consists
essentially of a claw guide and a set of vertical and horizon-
tal stretching and cleaning rolls, over which the wire is
drawn to be cleaned of scales on all sides. The wire is then
passed through a box filled with a mixture of calves’ hair

and sand.
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NOTES OF THE ‘i’ATENT,Dr.cIstons OF THE COURTS.
The Cawood patent for an ‘*improvement in the common
anvil or swedge block, for the purpose of welding up and re- :

forming the ends of railroad fails when they have exfoliated |

or become shattered from unequal wear,” has again been
construed and its validity sustained by the Supreme Court '
of the United States in five suits brought by Turrell against
the Illinois Central Railroad Company and four other com- .
panies respectlvely

The drawing annexed to the Cawood patent represents a'
bed sill on which is placed an anvil or swedge block of - cast :

iron, across the face of which there are recesses or dies:

shaped like the side of the rail to be repaired. A solid and

fixed block, cast as part of the anvil, is also represented with
its side face shaped to the side of the rail when placed. in its

natural position, and a movable press block held down upon
the anvil by dovetailed tongues and grooves, and operated
by two eccentric cams, moving it back and forward, towards
and from the fixed block. The face of the movable block is
also shaped to fit the side of the rail next to it, and the blocks
grasp the rail on each side while itsends are being reformed,

the movable one having sufficient travel to allow the rail to;

be extricated without altering its vertical position.

"The mode of use is as follows: The rail and the piece of
iron to be welded on having been heated, the former is
swung from the fire into the open space between the blocks,
when, by half a turn of the cams, the blocksare closed upon
it. The welding piece is then laid on top of the rail and
leveled up by a swage held by the smith. = The claim of the
patent is for ‘‘the movable press block, having its edge
formed to the sides of the rail, in combination with another
block with its edges of a similar but reversed form (the mov-
able block to be operated by two cams, or in any other con-
venient manner), for the purpose of pressing between them
a T or otherwise shaped rail.”

Viewing the claim as interpreted by the description and
drawing, it is not difficult, the court thinks, to discover what
the patentee supposed he had invented. It was not any kind
of movable press block combined and operated in any way,
with any kind of fixed block, to effest any useful result.
His avowed purpose was to form a mechanism for welding
up and reforming the ends of exfoliated and crushed rails,
or, rather, to hold them in a convenient position for such
welding and reforming, at the same time preserving their
shape. His manner of accomplishing this result was evi-
dently considered by him as of the very essence of the in-
vention. The rail, when on the anvil, is to be confined on
three of its sides, as in a mould; on one side it is to be sup-
ported by a fixed block, part of the anvil itself, shaped re-
versely so as to fit the shape of the rail; on the otherside it
is to be supported and held in place by a movable block with
a face adjusted to th'e shape of the rail on that side, the mov-
able block being capable of advance toward the fixed block,

and of retrogation after the rail is placed on the anvil; the

rail is also, when in place, to be supported under its base by
theanvil. It thus has a bottom support and two side sup-

porfs.

The court, having thus construed the patent, then proceeds
to examine the devices which the railroad companies claimed
anticipated Cawood’s invention. These devices were the
angle-iron machine, the bayonet machine, and the Church
machine.

The angle-iron machine does not contain the principle of
the invention described in Cawood’s patent. There are points
of resemblance between these machines, but there are also
very substantial differences. While the purpose of the Ca-
wood machine is to aid in mending rails already made, the
angle-iron machine is to assist in welding together. at right
angles with each otHer, two iron bars, making a fillet in the
interior angle to strengthen the rail when made. To effect
this, the fixed block on the anvil has necessarily a peculiar
construction, unlike that in the Cawood machine. It is bev-
eled or rounded off'at the top of the face opposite the mova-
bla block, s0 as to give room for the formation of the fillet.
And not only'is the face of the fixed block unlike that of the
fixed block in the Cawood machine, but its function is en-
tirely different. . It is to furnish support for one of the two
bars designed for the formation of the angle iron. One en-
tire limb of the angle iron is laid upon the  top of the
block, unconfined laterally, and there exposed "{o the ham
mer, the block being the anvil. The iron is thus left free to
spread out in both directions, instead of being prevented
from spreading laterally by the pressblock, as in the Cawood
machine. Again, in the angle-iron machine, no provisionis
made for a bottom support for the rail.

The bayonet tnachine used at the Springfield Armory be-

fore and since 1850, for forging partsof bayonets, is, inform |

and substance. nothing but a hinge vise with a peculiar shape
of the jaws, intended to facilitate operations upon the shank
and socket.of a bayonet, while the Cawood machine is an
improved anvil, not a vise.

The Church machine, patented in England in 1846, while
employed for strengthening and flattening the rails for rail-
ways, is totally incapable of performing the work. of the:
Cawood machine. It. isnot an anvil

of a frame, against which one side of the rail is placed to re-
sist the lateral pressure exerted upon it by a sliding lateral
die on the other side of the rail, and above is a harizontal
bar, which is forced downwardsby a series of jointed levers, |
carrying another die upon the upper surface of the rail.
Thére was nothing, therefore, in any of the three. patents
above named which anticipated the Cawood inver.tion.

There is no ﬁxed'
block cast as part of an anvil. Thereis a stationary die, part .

[~ The court further holds that Cawood’s claim for moving . ! cle, but at the same time preserving a horizontal posmou

the blocks by eams, or ‘“in any other convenient manner,”

The improvement relates to the construction and arrange-

‘ entitles-him to move the blocks by any means adapted to the ; ment of the bars that support the gate, and the counection

’ work the machine was intended to perform.

of latch or locking devices therewith in such manner that the

| The court, in conclusion, decrees that *The Illinois Cen- : gate is prevented sagging or swaying, operates more easily

‘tral,” ‘“The Etheridge,” ‘The Whitcomb or Cleveland
' Block,” machines are infringements of the Cawood patem
; but that the ¢ Michigan Southern,”. ““The Bayonet vise,’
| “The Beebee & ‘Smith” machines are not such infringe-
" ments.

The 1nfr1ngement suit of Herrlng 8. Nelson has just been
‘ent granted to John Deuchfield for an improvement in cool-
ing and drying meal. The main questions in the case, and
those on which it turned, were whether or not the re-issued
 letters patent were for the same invention as the original pat-
}ent, and whether or not new matter had been introduced in-
to the specification, contrary to the provisions of section 53
of the patent act of 1870. The' original claim- consisted only
in a combination of partsor elements. No device wasclaimed,
as the invention of the patentee, which éntered int0 the com-
bination. Under the patent, as originally issued, it wasthere-
fore quite plain that noinfringement could be made out with-
out showing a use by the defendant of the complete combi-
nation with all its elements, for that was the thing patented.

]

of it was omitted, In the re-issued letters patent, however,
a new claim was added, for a combination of parts or ele-
ments, each of which made part of the original claim. Un-
der this claim the operation of the re-issued letters patent
was greatly enlarged beyond that of the original letters pat-
ent. It entitled the patentee to exclude everybody from
using the combined elements of such new claim, while the
original letters patent would be effectual only to exclude the
use by others of the elements of the new claim when combined
with the other elements of "the original claim. It therefore
enabled the patentee to make out an infringement by show-
ing a use of the combination specified in the new claim,
which omitted a number of the elements combined in the
original claim. This question, namely, whether or not the
reissued letters patent were for the same invention as the
original patent, the court decides in favor of the complain-
ant. It holds that a sub-combination of elements which co-
act in the production of a perfected joint resultcan be right-
fully claimed in conjunction, since they constitute a true
combination in the sense of the law, and not a case of juxta-
position.

In regard to the second question in the case, namely,
whether or not new matter had been introduced into the
specification, the evidence showed that the drawing attached
to the re-issued letters patent were the same as were annexed
to the original.” The mechanical structure, so faras the ma-
chine came under the new claim in the re-issue, was exactly
the same as was described in the original specification up to
that point. Nor was anything-added to the description of
the further mechanical structure ot the machineas originally
'described, Looking atthe mode of operation of the machine,
ag set forth in-the original specification, the re-issued letters
patent made no alteration in it, so far as the machine came
under the new claim in the re-issue. Themechanicalarrange-
ments were all unchanged, the mode of operation of the sev-
eral parts was correctly described, and the results of the
action of the whole was correctly stated. But it was obvi-
ous that while the combined action of all the parts produced
the complete resuit, yet that the mere cooling and drying of
the meal was the result of that part of the machinery which
was covered by the new claim in the re-issued letters patent.
The court sustains the re-issued letters patent on this second
question, and holds that the doctrine of Vance #s. Campbell
(1 Black, 429), namely, that the use of alesser number of ele-
-ments than are contained in the patented combination is no
infringement because not the same invention, does not apply
to the practice of reissuing patents; and that while it is true
‘that the law requires that re-issues shall be for the same in-
vention as the originals on which they are based, yet it is no
departure from this law to make geparate claims to sub-com-
binations which were originally joined in one.

et ——
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New Agricultural Inventions.

George W. Gordon, of Beverly, O., has patented a novel
mode of Unfastening the Latch of a Gatefrom either side,
without dismounting from a horse’s back. It consistsin the
employment of a lever, middle-pivoted on a standard that is
itself supported on the top rail of gate and connected with
the latch or latches. If a horseman approaches from omne
side he raises, and if from the other he depresses, the lever.
He then pushes with the lever until the gate is open, and
rcloses it by reversing the direction of his push.

Willis Armstrong, James G. Smith, and John F. Arm-
strong, Owensville, Ind., have patented a Stump Burner,
| which consists of aconicalsheet iron hood provided with a
‘chimney, fuel door, draft holes, and handles. To use the
burner it is placed over the stump to-be burned and fuel is
placed on or around the latter. The fuelis then ignited, the
fuel door closed; and the draft slide opened. . The fire will
soon become intense, and being. concentrated around the
;stump and the flame tending upward, and the radiation cof
' heat being for the most part prevented, the stump will be
rapidly consumed.

which is an improvement in the class of farm gates which
are supported by pivoted bars and move in a vertical frame

decided. This suit was brought on the re-issued letters pat- |

George H. Smith, of Freeport, I11., has patented a Gate,-

i The combination, of course, disappeared when any element -

than others of its class, and is locked shut. at both ends sim-
ultaneously.
Astronomiecal Notes,
BY BERLIN H. WRIGHT.
PeNN Yan, N. Y., Saturday, December 29, 1877.

The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise

stated.

PrLANETS.

Mercury sets ...oooveieeineiann, 6 6 evening
Venus ““ so..iiiiiiiiiieiee. 824 “
Mars inmeridian ............... 6 06 o

“ setS.....eiiiiiiein... . 021 morning
Jupiter ¢ .. ...l 501 evenmg
Saturn in meridian.............. 435

¢ 8etS. ci it 1008 “
Uranus rises... ...ooveenneens.. 847 ¢
Neptune in meridian. .......... 7 38 o

‘ “8et8 ciiiiiiiiiieienann 115 morning

Sirius rises

* Procyon “........iiiiaaaee. 8 39
Betelgeuse ““................ 448 “
Regulus  “........cciiiiiii 843 i
Spica i e eee eae 124 morring
Aldebaran in meridian .. ...... 9 54 evenmg
Vega sets .....ccovvniiininann, 853
Altair “ ... ool 740 “«
Fomalhaut sets.. ............... 818 ‘
Capella in meridian............. 11 32 €
7 stars (cluster) ‘‘ ........ .. 9 05 ““*
Vernal equinox “ ............ 52 ¢«

REMARKS.
The earth is nearest the sun December 31, being 3,070,538
miles nearer than it was July 8. The sun is slowly moving
northward, and the days are as slowly increasing in length
and the duration of twilight lessening. The sun rises and
sets 31° 18m. 20s. south of the east and west points of the
horizon. .
Mercury sets 1h. 26m. after the Sun; at a point in the hori-
zon 2° north of the sunset point. It is in Sagsttarius, and
there are no conspicuous stars in the vicinity which could
be mistaken for the planet. Venus is the most conspicuous
object in the evening sky; she is in Qapricornus. . Mars is
directly south in’ early evening, in the constellation Pisces.
His position is not marked by any bright stars. Jupiter
sets 1h. 21m. after the sun. Heis in Sagittarius, 7* north-
east of the ‘“ Milkmaid’s Dipper.” Saturn is southeast of
Mars, in-Cetus, almost directly south 10° of the second mag-
nitude star Menkar. Uranus rises 4m. after the brilliant
star Regulus in the handle of the Sickle in Leo.

NEW BOOKS AND PUBLICATIONS.

TaE ART oF HOouse PainTiNG. By John Stevens.

Wiley & Sons. Publishers, New York.  Price 75.

Thisis a clear and comprehensive record of the observations and ex-
periences, during many years, of a practical worker in the art. It is full
of valuable suggestions and is designed toinstruct and assist in the every-
day work of painters and others. Its directions and cautions for outside
and inside work are very minute and particular. . All who build houses, a8
wellas those wholive inthem, willfind many hints which they can use to
their advantage.

A GUIDE TO THE DETERMINATION OF Rocks. By Edward
Jannettaz. ‘Translated from the French by Geo. W.
Plympton. C.E. D. Van Nostrand, Publisher, New
York. - Illustrated.

This well known and standard work of the French author hasbeen trans-
lated with'a view to supplying students with a ‘desirable supplement to
the ordinary.course of geology, at the same time affording an easy intro-
duction to the larger treatises on lithology. Its thoroughly practical

John

i character, together with the simplicity of the methods of examination,

will claim the favorable notice of teachers and learners of the department
of science. It embraces a desoription of the more important minerals from
the lithological point of view : the method to be folldwed in practically de-
termining rocks and a dichotomic tahle for determining rock species.

LETTERS To WOMEN oN MIDWIFERY, ETC. By Joel Shew,
M.D. 8. R. Wells & Co., pubhshers. New York.
Price $1.50. :

This is one of Dr. Shew’s best and most useful books, which has heen for
sometimeout of print. The book is particularly designed for the use of
women, and itaims mainly to prevent mistakes and diseases by pointing
out the proper course to be pursued in given contingencies.

Inventions Patented in England by Americans,
From October 9 to November 2J, inclusive.

AXRIAL BATTERY.—A. W. Gittens. New York city.

BALE T1ES.—S J. Chapman ¢t al., Charleston, 8. C.
BOTTLE STOPPER.—W. Hicks, Brooklyn, N. Y.
BOBBINS.—M. J. Nealon et al., Chester, Pa.

BRICK MACHINE.—H.: C. Sargeant et al., New York city.
BRUSHES, MANUFACTURING.—I.. H. Hyatt, Newark, N. J.
BUTTON HOLE LINING.—D, Harris, Brooklyn, N. Y.
CARBURETTER.—D. E. Bangs et al., Boston, Mass.
CHURN.—J. L. Sprague, Hermon, N. Y.

COAT.—J. Paret. New York city.

CONDENSER.—W. E. Sudlow, New York city.

COTTON PRrESS.—S. H. Gilman, New Orleans, La.

COTTON REEL.—W. Grover, Holyoke, Mass.
ELECTRO-MAGNETIC HYDRAULIC ENGINE.--K.C. Atwood, New York oity.
EMBOSSING MACHINE.—C. L. Nagel, Brooklyn, N. Y.
EYELET.—J.. Whitehead et al., Cranston, Pa.

FEED ROLLER REGULATOR.—C. H. Chapman, Mass.
FOOD FOR ANIMALS.—J. S. Kirket al., New York city.
GAS REGULATOR, ETC.—M. W. Kidder, Boston, Mass.
HARVESTING MACHINE.—W. F. Goodwin, Stetton,N. J.
HORSESHOE.—J. 8. Williams, Riverton, N.. J.
HORSESHOSE, MAKING, —J D. Billings, New York city.
HYDRAULIC MACHINE.—S. Marsden. St. Louls, Mo.
INHALER.—L, E. Fulton et al., Potsdam, N. Y.

IRONING MACHINE.—T. S. Wiles, Albany, N. Y.

KEY RING.—J. 8. Birch New York city.

KILN.—Professor H. Wright, Philadelphia, Pa.
LEATHER-CRIMPING MACHINE.—S. W. Jamison, Brooklyn, N. Y.
METAL TAPPING DEVICE—W. Doward, Rochester, N. Y.
METAL EYELETS.—J. Whitehead et al.. Cranston, Pa.

: when opemng and closing, thus describing the arc of & Cir-! MEcHANICAL MOVEMENT.—W. F'. Goodwin, Stetton, N J.
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Buginess and Lersonal,

The Charge for Insertion under this head is Oné Dollar
a line for each insertion.

Wanted.—Second-hand Engine Lathe. Address Ex-’

celsior Mills, Bushnell, 111.

Self-Feeding Upright Drilling Machine, of superior
construction; drills holes from ) to ¥ inches in diam-
eter. Pratt & Whitney Company, Hartford, Conn.

‘Wanted.—A First-class Second-hand Re-sawing Ma-
chine. Address, giving lowest cash price an descrip-
tion, D, 48 Liberty St., Utica, N. Y.

¢ Qur Pet Scroll Saw, Lathe, Anvil, Vise, Drill, and
Grindstone, $12; with all tools, $16. Sent prepaid for
ocash, W.X.Stevens, East Brookfield, Mass.

For Sale.—S8cientific American—September 1846 to
July 1872—89 bound volumes ; good order. Address P. O.
Box 5,620, N. Y.

Silk-Draming ‘and Denering Machines, manufactured
by Norris & Co., Steam Gauge Makers, Paterson, N. J.

C. C. Phillips, 4,048 Girard Ave., West. Phila., manu-
factures Vertical and other Burr Mills adapted to all
kinds of grinding; also Portable Flouring Mills.

Lipsey ‘‘Reliable” Wrench; strong, convenient. Best.
Roper Caloric Engine Manuf.Co., 91 Washington St.,N.Y.

Ice Machines. Clayton & Cook, Daretown, N. J.

Corliss Engine Builders, with Wetherill’s improve-
ments, Engineers, Machinists, Iron Founders, and Boiler
Makers. Robt. Wetherill & Co., Chester, Pa.

Electrical Goods of every description. Annunciators,
Bells, Magnets, Batteries, Wire, etc. Finger, Risteen &
Co., Melrose, Mass.

Bound Volumes of the Scientific American.—I have
on hand about 100 bound volumes of the ScientificAther-
ican, which I will sell (singly or together at $1 each, to
be sent by express. John Edwards, P.O.Box 773, N. Y.

The Best Mill in the World, for White- Lead, Dry,
Paste, or Mixed Paint, Printing Ink, Chocolate, Paris
White, Shoe Blacking, etc., Flour, Meal, Feed, Drugs,
Cork,etc. Charles Ross, Jr., Williamsburgh, N. Y.

The Niles Tool Works, Hamilton, O., have second-
hand Machine Tools in first class orderfor sale. ’

Boilérs set with the Jarvis Furnace will burn screen-
ings and little soft coal without blower.

Bishop Stave-Sawing Machine for Tightwork,Novelty
Iron Works, Dubuque, Iowa, sole manufacturers. It
makes the best stave, uses less timber, cuts with the
grain,and makes 6,000 to 9,000 per day. We also build
Barrel Machinery for “Slack Work,” Gauge Lathes, etc.
Send us your address for circulars.

Noise-Quieting Nozzles for Locomotives, Steamboats,
etc. T.Shaw,915 Ridge Ave., Philadelphia, Pa.

For New Illustrated Catalogue of Foot Lathes, Scroll
Saws, Small Steam Engines and Amateur’s Tools, send
stamp to Chase & Woodman, Newark, N. J.

Shaw’s Mercury Gauges, U. 8. Standard of Pressure.
915Ridge Ave., Philadelphia, Pa.

Bolt Forging Mach. & Power Hammers a specialty.
8end for circulars. Forsaith & Co., Manchester, N. H.

For Town & Village use, Comb’d Hand Fire Engine &
Hose Carriage, $350. Forsaith & Co., Manchester. N. H.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send forlarge illustrated catalogue.

Power & Foot Presses, Ferracute Co., Bridgeton,N.J.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution,—Our uame is stamped infullon all our best
Standard Belti ng,Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Ijark Row, N. Y.

Steel Castings from ofie”1b. to five thousand 1bs, In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co,, Pittsburgh, Pa.

- For Best Presses, Dies,and Fruit Can Tools, Bliss &
‘Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.V.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co ., 470 Grand St.,N. Y.

For the best Gate Valves-of all kinds, apply to D.
Kennedy & Co.. 88 John St., N. Y. -

Boulter’s Superior Muffles, Assayers and Cupellers
Portable Furnaces, Slides, Tile, Fire Brick and Fire Clay
forsale. 1,609 North St. Philadelphla, Pa.

¢ Little All Right,” the smallest and most perfect Re-
volver in the world. Radically new both in principle and
operation. Send for circular. All Right Firearms Co.,
Lawrence, Mass., U.S.A.

For Solid Wrought Iron Beams, etc., see advertise-
ment,. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

Felt of every description for Manufacturcrs’ purposes,
especially adapted fot Polishing, can be furnished in any
thickness, size, or shape. Tingue, House & Co., Manu-
facturers. Salesroom, 69 Duane St., N. Y. Factoryat
Glenville, Conn.

Best Pulleys and Couplings made; secured to shafts
without keys, set-screws, bolts, or pins.  Send for cata~
logue. Taper Sleéve Pulley Works, Erie, Pa.

Hand Fire Engines, Lift and Force Pumps for fire |-

andall othér purposes. Address Rumsey & Co., Seneca
Falls, N.Y., U.S.A.

Lansdell & Leng’s'Lever and Cam Gate Valves, Cheap-
-est and best. Leng & Ogden, 212 Pearl St., N. Y.

The Varnishes and Japans of Hyatt & Co., established
1872(* The London Manuf. Co.’’), made from scientific
formula by a practical maker of materials, free of dele-
terious substances, are, in the success met with, noted
for cole -, purity, and durability, with cheapness, giving
them m. ritorious pre-eminence. Try them. Send for

circulars ‘nd price list to Company’s office, 246 Grand.

street, N..J.

Silver Solder and small Tubing, John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pencil Cases.

Mill Stone Dressing Diamonds. Simple, effective, and
durable, J. Dickinson, 64 Nassau St., N. Y.

Chester Steel Castings Co. make castings for heavy
gearing, and Hydraulic Cylinders where great strength
isrequired. See their advertisement, page 414.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O. )

For Boult’s Paneling, Moulding, and Dovetailing Ma
chine, and other wood-working machinery,address B.C.
Machinery Co., Battle Creek, Mich.

Reliable information given on a!f subjects relating to

Mechanics, Hydraulics, Pneumatics, Steam Engines, and.

Boilers. by A. F, Nagie, M.E., Providence, R. I,

Scientific dmerican,

For Sale.—0.in, Lathe, $225; 80 in. do., $200; 18 in..

do. 8195; 18 in. do., $185; 7 ft. Planer, $330; at Shearman’s,
| 132 N. 84 8t., Philadelphia, Pa.

Planers, Engines, and Hand Lathes, Screwand Mill-
ing Machines, Presses, Spindle Drills, etc., for sale, . For
particulars, address P. O. Box 744,‘ New Haven, Conn.

The best Cornice Brake. J. M. Robinson & Co., Cin-
cinnati, Ohio.

Wanted.—A Spring Castor; rubber or spiral. C. F.
Hill, Hazelton, Pa. Inventor of ¥olding Bookcase.

D G W.
cogwheels berun altogether by one belt, in a circle, the
object being to bore 100 holes through 114 inch wood,

inquires (1) whether 100 small

14 inch in diameter? A. Yes. 2. How many revolu-
tions will the cogs have to make, and what would the

‘size of belt be? A. The cogs should make at least 500

revolutions perminute, and g 2 inch belt will answer. .

@) J. W. W. writes: 1. Is there not a sub-
stance that can be cut deepty with acids which may be
photographed upon as in the * Albertype process,”” and
a stereotype taken from it in type metal so as to he
printedamong types on a printing press, and whatsub-
stanceis it? A. We believe there is nothing better for
this purpose than the bichromated gelatin film; the
print being prodiced by inking the surface, that is left
in relief, by washing the film with water after it has
been placed under a negative and exposed to light. 2.
Is there any combination of liquids that will cut glass
and have no effect on oils? A. Water, wlich has ab-
gorbed hydrofluoric acid gas, will etch glass; and will
have very little effect on oil. This solution must be
kept in bottles made of rubber (caoutchouc). Forvery
fiue etchings it is best to expose glassto the gas itself,
produced by pouring sulphuric acid on fluoride of cal-
cium (fluorspar).

(8) C. H. H. asks for the diameter and
pitch of a screw wheel that will be the proper size for
two cylinders8” x 12// with.1001bs. pressure persquare
inch and connected directly to main shaft? .A, Diame-
ter 414 feet, pitch 6 feet.

(4) W. B. asks: What is hydramyle,
its uses, propertie s, and effects? © A. Amyl hydrate or
amylic alcohol (the principle of fusel oil) isa constant
accompaniment of alcohol (ethyl alcohol) prepared
from corn, potatoes, the must of grapes, etc. It passes
over in considerable quantities towards the end of the
distillation, and may be collected apart. To obtain it
in a state of purity these portions are freely washed
with water, the residue redistilled, and the portions
passing over between 267°—270° Fah. collected separ-
ately. 1Itis a colorless liquid having an odor peculiar
to itself and a burning taste. Its chief nse is in the
production of several fragrant ethers, as amyl acetate,
which has the odor and flavor of the Jargonelle pear.
These are used largely for flavoring confectionery and
liquors, and by perfumers. To the presence of amyl-
ic alcohol in cheap liquors is attributed their potent
intoxicating properties.

(6) A. H. A. asks: How large a cylinder
will be required with length of stroke, at 40 or 50 1bs.
pressure, to propel a boat 23 feet long, 5 feet beam, and
15 inches deep, at a rate of 12 miles an hour? A. We
think you will have difficulty in designing proper ma-
chinery for such a speed at the pressure of steam men-
tioned.

(6) W. H. writes: We have a § inchsteam
pipe running from the surface down inside & mine. I
havenoticed sometimes,in caulking a thimble that was
leaking, something like an electric spark flit across the
point of chisel. A, Elzctric phenomena are sometimes
noticed in the case of steam escaping from small ori-

| fices,and are attributed to the friction & the point of

escape.
MiINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the results stated:
H. K.—TIt is acetate of copper.—R. M. D, —It is sul-

' phide of iron.—W. H. D.—The sample consists princi-

pally of ferric sulphide.
traces of precious metals,
to admit of examination.

COMMUNICATIONS RECEIVED.

The Editor of the ScIENTIFIC AMERICAN acknowledges
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On Gas Poisoning. By N. D.

On a Preventive of Colliery Explosions. By &. W. D

On Predicting the Weather. By G. R. C.

On Hydraulic Rams. By E. B, M.D.

HINTS TO CORRESPONDENTS.

‘Werenew our request that correspondents, in referring
1 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 fail to appear should
repeat them. If not then published, they may conclude
that, for good reasons, the Editor declines them. Tte
address of the writer shonld always be given.

Inguiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be pnblished
here. Allsuch questions, when initials onlyare given,
are thrown into the waste basket, as it would fill half of
our paper to print them all; but we generally take pleas-
ure in answering briefly by mail, if the writer's address
is given.

WANTS AND BUSINESS INQUIRIES,

Almost anydesired information, and that of a busi-
ness nature especially, can be expeditiously obtained
by advertising in the column of *‘‘Business and Per-
sonal,” which is set apart for that purpose subject to
the charge mentioned at its head.

‘We have received this week the following inquiries,’
particulars, etc., regarding which can probably be elici-
ted from the writers by the insertion of a small adver-
tisement in the column specified, by parties able to sup-
ply the.wants:

It may or may not contain
The sample was too small

Gas, M. H. Strong....... ..197,061, 197.062
Grainbinder, E. Chapman ........... ceeeviniiaane. 199,016
| Grain binder, W. A. Butphin., 197,182

.Where .can. I obtain a portable mill for grinding
wheat?

‘Where can chrome steel be obtained?

‘Who sells simple horse powers?

OFFICIAL.

INDEX OF NVENTIONS

*FOR WHICH
Letters Patent of the United States were
‘Granted in the Week Ending

November 13, 1877,

AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents.]

A complete copy of anypatent in the annexed list
including boththe specifications and drawings, will be
furnishedfromthis office for one dollar, In ordering,

please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York citv.

Album, tourists’, F. L. Sarmiento.........ceceuueue 196,992
Amalgamating pan, Kustel & Hofmann.. . 197,148
Animaltrap,J. B. Cuzner............... . 197,018
Atomizer, Rundquist & Angelo... .... . ... 197,057
Barley-peeling mill, M. Martin................ et 197,043
Barometers, packing joints of, J. P. Simmons .... 196,995
Barrel heads, clamp for, T. C. Seaman 197,179

Barrel-making machine, W. K. Hobaek ...
Bed bottom, spring, O. L. Fuller
Bedstead, sofa, W. E Buser
Beér barrel, tap, Bruns, Laig & Von Dehsen
Bessemer steel scrap. utilizing, 0. Williams
Blower,fan,T . F. Sturtevant..
Boiler covering, R. Thomas.

. 397,134
. 197,116
. 197,093
. 197013
. 197,198

Book case, C. F. Hill.............ccecn...e. 197,132
Book-displaying rack, H, Huss.. 197,136
Boot and shoe insole, J. K. Gittens. 197,030
Bougie, 8. St. John.......... 197,060
Brake, car, W. S. Richardson. 197,175
Brake, flax,J. H. Tabler.. 197,063

Brush, metallic, W. Barbour .
Bugkle, harness, W. F. Van Keuren

Bung-cutting machine, J. Frunzmann ... 196,114
Burglar alarm, C. C. Dusenbury............. 196,974, 196,975
Burglar alarm, S. Mangold .. 197,042
Button coupling, W. C. Baskin... . 197,081

Button fastening, W. Richardson
Cars, roof for, J. M. Ayer....
Cars, hasp for freight, B. P. Lamason...
Carriage, child’s,J. F. Downing
Carriage dash frame, W. T. Cooley ..
Chains, machine for maklng,G B. Whitney
Chair, tilting, H.G.E. WOoIff..
Chimney cap, F. Licntenfels . ..
Chimney, sectional, L. E. Clawson ...

.. 197,176
. 197,071

Churn, H. C. Green.......
Cigar box, M. A. Penn.... . 197,051
Clothes pounder, J. C. Pickens ... ...... . 197,058

Clothes wringer, G. Campbell. . 197,095
Clutch, C. H. Robinson . 1971711
Coal, mining, H. F. Brown 197,090

Cork-cutting machine, Warrlngton & Harwood .. 197,189

Corn stripper, green, W.A.L.Kirk.. ... 197,145
Cultivator, H. I. Heaton (r) ceees 1,944
Cnltivator, F. L. Hilsabeck.. . e ..o 197,032
Cultivator, J. P. Terry . 197,184
Cultivator, double-winged, C. J. Cooper. ... 197,100
Cultivator, wheel, Macy & Watkins....... .. 197,038
Curtainroller and bracket, H. Seehausen .. ... 196,994
Dental impression cup, W. M. Reynolds. ... 196,991
Desk and crib, combined, H. S. Hale. ... 197,122
Domino, E. Aldom ... 197,003
Door securer, A. Voege.. . 197,187

... 196,99
... 197,017
... 197,015

. 197,080
197,140
. 197,181

Doors, gates, etc., lmnger for. E. Prescott..
Dose measurer, G Colmer..

Dress elevator, E. C. CalmA
Drill cable measure, Barse & Moore..
Elevator bucket, E. Johnson
Embossing wearing apparel, J. Steinlein.

Fan, automatic, J. B. Boone............. . 197,012
Faucet,J. Graham........ ........... ... 197,117
Feather renovator, A. McConnell.. - 197,154 |
Feed bag R.Brass.......icceeeinn . 197,089 }

Feed water heater and cleaner, J. F. Morse
Felt, etc., sizing machine for, M. Chittenden
Fence, D. Gordon
Fence, barbed, F. C. Randall.
Fence post, R. J. Redmond..

Fire escape, T. F. Stevenson. .
Fire kindler, J. P. Wagner..
Fork, egg, G, H. Hunting.
Furnace blast, J. F. Bennett..
Furnace door, etc.,J. M. Marshall
Furnace, heating, A ‘Guettermann.
Furnace, hot air, W. E. Henderson.
Gaiter, over, Whitcomb & Daggett .
Game apparatus, J. Brown
Game apparatus, W. J. Lyman
Gasapparatus, llluminating. T. Tully
Gas device, E. Lindsley..
Gas, W. N.Adams.....

. 197185 |
. 197,010
. 197,044
..197,121
. 197,128,
. 197.002
. 197,091

197,001
. 196,981, 197,151
197,017

Grain drill, J. S. Bogle............. 197,085
Grain separator, A. B. Farquhar.. 197,04
Grain separator, J. B. Suitt .. .... . 197,183
Grate, fireplace, R. L. Mitchell.. 197,157
Harness saddle, S. E. Tompkins....... 197,064
Harrow, smoothing, C. K. Chuispensen............ 196,969
Harvester, W. N. Whitely... .....cccceeeeee con o 197,192
Harvester dropper, J. T. Jeter. 197,188
Hat brims, machine for trimming, C.M.Osgood... 197,167
Hay fork, horse, B. JacCksOn........cccieiieiaecnnas 197,137

... 197,118
. 197,126
197,144

Hay tedder, W. F. Goodwin...
Hinge for awning blinds, C. L. Hasbrouck.
Hook, bench,J. Kime...
Hoop poles, splitting, J. A. Peoples .
Horse collars, cap for, J. F. " Walsh (r).
Horses, hitching, W.T.& J.B.Burton .
Hydrocarbon fluids. testing, F. B. Squire.....
THuminating clock dials, ete., T. Dickinson.
Indexes, machine for cutting, W. McMillan
Iron, treating, W. Steicher, Jr. (r)

Ironing machine, J. W. Abel.. 197,078
Ironing machine, H. Monk.. 197,047
Japanning wood, A. Gigrich... 197,029
Journal bearing, J.-N. Kaufholz.... 197,148
Kettle, steam cooking, W. G. Flanders. . 197,113
Knitting overgaiters, etc., H. P. Ballou...... 197,079
Knob fastening, door, 3. A. Thomson........ . 197,185
Ladder, extensible step, H. H. Kochsmeier....... 197,146
Lamp, E. S. Drake 196,109
Lamp, L. H. Olmsted . 197,165

Lamp chimney;G. W, Martin.....coiceereecnseaiees m,ws
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Lamp extinguisher, F. Rhind.. . 197,174
Yamp, safety, E. 8. Drake.. . ... 197,110
Lamp shade and refiector, combined J W Drake 197,020
Latch,gate, W. F. Eaton .. . 196,112
Leaf turner, D. J. Ferry.. 197,025
Ieather, artificial, J. Harrington (r).... 7,952
Leather-splitting machine, H. N. Cook
Lock for barn doors, 1. Frees
Loom shuttle, C. J. Higgins..:..... .
Lubricating oil compound, E, E. Hendrick.
Lubricator, A, G. Myers.....
Marble, artificial, R. P. Coughlin.
Metals, transferring, A, Steitz ..
Millstone balance, R. K. Ent..
Monument, C. W. Wickham.. 197,069
Mortising machine, S. Duck ... 197,111
Musical instrument, automatic, E. P. Needham.. 197,048
Mustache guard, A. Forniss
Nursing bottle, L. Meyer..
Nut lock, M. Bourke

Ordrnance, breech-loading, W. Palliser
Ores, leaching, A. B.Crosby ....
oOrgan bellows valve, A. K. Hebard.

. 197,129
. 197.162
196,911
. 196,997
. 197,028

197,081

Organ reed, M. J. Matthews.............. .. 196,984
Ornamentation of surfaces, J. F. Boynton . .. 197,088
Paper box, J. F. Winchell................ .. 197,194
Paper, circulars, etc., gage, H, W. Hill. .. 196.976
Paper machine, J. Bacon....... ......... . 197,004

. 196,965

Paper pulp, preparing, Allen & Mason. .
- 196,979

Pessary, medicated ring, R. H. Kline...

Piano action frame, C. F. T. Steinway (r) . 950
Piano and organ key, E. P. Needham () ... .. 1,953
Pile, thermo-electric, C. & L. Wray,Jr.. .. 197,196
Planter, corn, J. Rosenkranz........... . 197,118
Planter, hand corn, P. McCollum.. . 197,045
Planter, seed, J. W. Burtis.. 197,092
Planter, corn, J. Harvey... .. 197,125

BW,J. M. Basset...cc.oceivieeiiiiiiininnnianie cat 197,006
Plow, gang, C. Mowrey......... 197 159, 197,160
Plow point, reversible, M. M. Bowers oo 197,086
Plow, sulky, W. L. Casaday (r)....... . 1,943
Printing press, E. Dummer .. 197,021
Pulley block,J. Manning .... ..i. ceveeeveeencnnannn 197,152
Pump, beer, J. Neil ......... . 197,049
Pump, double acting, R. Bean........ccocevevuuanen 197,082
Pump, lift, A. Johnson............... . 197,034
Pump, oil well, L. B. Fulton... .. 197,027
Pump, rotary, V. C. J. Ortmans... .. 197,166
Pumps, attachment for, J. R. Devor. .. 197,019
Railway trog, C. L. Cooke.. . .. 197,099
Razor strop, J. Maxson............. .. 196,985
Reciprocating engine,J. N. Kanfholz.. ... 197,085
Refrigerator car, R. Burrows . 196,967
Road scraper, F. W. Schulz (r) 7,948
Rock drill expansion, J. A. Albright.............. 197,075

Rolling tubes and bars, J. O. & A. E. H. B. Butler 197,094
Roofing, L. Peirce 197,170
Rotary engine, J.ISlavick... .. 196,996
Sad iron holder, W. Reinhard.... .. 197,113
Sash fastener, O. F. Fogelstrand .. 197,026
. 196,993

Sash holder, L. Scoville .............
Sash, metallic window, J. T. Harris.......o.cc..ues 197,124
Saw guide, Meyers & Smith.......ccceeiiiiiiineniinn 197,168

Scales, pendulum, H.M. Weaver.. ceeee . 197,190
Screw-threading machine, metal, S. L. Woolsey 197,070
Sewer trap, J. H. Macke .. 197,086
Sewing machine, J. T. Jones .. 197141
Sewing machine, C. S. Cushman .. 197,107
Shaft hanger, P. Pryibil... . 197,1m1

Shoefastener,G. D. Paul .:......oceeeeeienenneanns 197.169
Skate, J. P. Becker, Jr. 197,007, 197,008
Sleigh, N. CaTS0D.......ccceeevvaeeecteeas coaaeaneens 197,108
Snap hook, G. D. Mosher .......... 196.989
Soil breaker and irrigator, B. Robbins. 197,055
Spice caddy, E. NOrton ......iveeviemeanecannes 197,164
Spoke-finishing machines, W. McNeal............. 197,046
Sponge cup, M. M. Macdonald .....

Spools, metallic, G. W. Billings

Stove, Musgrave, Shillington, & Hanna............ 197,161
Stuffing box for steam engines, T, H. Hopkins.... 196,918

Suspenders, etc., elastic fabric for, W. Lapworth 196,980
Swing, automatic, Connelly & Bickell . 197,097

Syringe, enema, F. B. Richardson (r) 1,946
Table, €. Kramer.........ccoeeueenn. .. 197,147
Table leaf support, G. E. Eberhart... . 197,022
Telegraph wires, cleaning, J, Walsh.. .. 197,067
Thill-coupling, D. W. Copeland.... .. 197,101
Thill coupling, Seymour & Allen .. 197,189
; Thill coupling, J. W. Wallace . .. 197,086
Thrashing, machine, clover, J. C Blrdsell .. 197,084
Time lock, J. Sargents(r) . A
Tinner’s machine stand, W. Dale . .. 197,108
Tiretightener, A. G. Shepard. 197,058
Tire, vehicle wheel. G. Cornwall - 197,102
Tobacco press, S. B. Minnich(r)... 1,945
Torpedo for oil wells, Hinman & Seely... .. 196,971
Torpedo for »il wells, E. E. Swett. .. 196,999
Toy, E. . Hasbrouck .. 197,121
'moy money box, J. Blanc . .. 196,966
| Trunk catch, J. Arnold. .. 197,074
Truss, J. H. Corwin.. .. 197,104
Truss, R. R. Jones. .. 197,142
"Truss, B. T. Nichols ........... ..c..n .. 197,050
' Tuck marker, ¥. Henry.. ..7197,130
Valve attachment, H. G. Ashton .. 197,073
Valve, balanced, R. W. Aitken.. .. 197,006
Valve, rotary, D. Job ........ ...... .. 197,139
Valve, safety, Ashton & Maynadier.... 197,072
Valves, reversible seat for ball, Hills & Berens... 197,138
Vehicle wheel, I. W. Mead .........ccceenvenee .. 197,155
Ventilator for chimneys, etc., M, C. Hull.. . 197,033
Vessel, metallic, E. T. Covell(r)... . 1,942
Vise, A. H.Belll.....oocviiiniinneniinnennnes .. 197,083
Wagons, draft attachment for, M. Turley. ....... 197,065
Wagons, shoveling board for,J. K. McLennan... 196,986
Washing machive, W. Morehouse. . ..... ......... 197,158
Watch, R. Whittaker.... B PP 197,068
Water-closet valve, P. Magnus .. 197,087
Weather strip, J. F. Rowlett....... -+ 197,056
Welding chain links, die for, J. Haley......... .. 197,123
‘Well tubes, perforating artesian, J. M. Creal ..... 197,105
Windlass, F. S. Manton . « o 197,039
‘Windlass bitt,-F. S. Manton ... oee 197,040
Windlasses, deck pipefor, F. S. Manton veee 197,041
Window shade, F. J. Becker................ eeereess 197,009

DESIGNS PATENTED,

10,310.—M1RROR FRAMES.—J. Crawford, New York, N.Y.

10,311 —FONT OF ORNAMENTAL PRINTING TYPES.—J,
Herriet, New York, N. Y.

10,312.—WHITE LINED PIPKINS.—J. E. Jeffords, Phila~
delphia, Pa.

10.313.~BASEET TEA PoTs.—J. E. Jeffords, Philadelphia,
Pa.

10,314.—WOVEN BORDERS FOR TOoWELS.—R. T. Webb,
Randallstown, Ireland.

[A copy of any of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York eity.] ’
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ILLUSTRATIONS.

A .
Alirbridge, oorrugated iron.. 814
Aircompressor, Bower’'s. . 15
Alarm, safety and door bell .. 262
Amalgnma.tor and ore washer 38
Angie-iron bendin, machlne 61
Antelope, curly-haired............ 103

B
Baker, Drew’s............ 211-
Balloon voyage to N 3875
Band sawing machine, Fay 8. 810
Baromotor............ «..... 42
Base ball, cu 100
Bas reliefs.. 892
Bat, brown.. 89
Beer cask, Hoffman’s. 166
.Bllllard-ball holder. 2

able
Bllllardtsble cushlon
Birds of Paradise

Birthwort, frln%ed .
Blisterbeetle, lstory of
Board cutting machine;
Boiler, Allison’s vertical.
Book-bind: m% new metho
Bookcase, &lng Hlll B.
Book cover protector
Boot and shoe machinery
Boring andturning mac
oring mschlne 826
oring tapers..... 339
3rick mac! lne, Gard’s. 287
rick-making machine.. 399
Bridge cable, Eastriver. .. 63
Bridge, Iwakuri........ 151
Brugmansia, white......... 248
lar alarm, Saurbrey’ 294
Burrston e grinding miil. 839
Butter packing apparatus.. 66
Butter worker..... 5
Buttons, manuf, of. 175
C
Cablefastening, East rlver ....... il
Calliper, micrometer . . 86
Cannon, breastwork.. 200
Caprreallzie....... 343
Car coupling........ .. 198
Carpet Ioom, Gates’ 102
Car, sleeping 230
Checks apparatus for testing.... 27
Chersydrus, banded.. voee . 891
Chicken coop.. .10
Clamp, holstmg . 1719
Clock, mysteriou . 194
Cobbler fish .
Cogging......... . 2
Concrete mixer .
Corn husking... . 203
Cosmograph.... . 262
Cotton, compresnlng . 159
tton stalk puller . . 280
Coucl, Anderson’ 8. . 184
COﬂlenf halter . 198
Crane of locomotive......... . 84
gruclbles, maklng plumbago . 2%
Cylinders, to re-bore....c.es ..... 188
-D
Denudation, curious 81
Diplograph. . 210
Disintegrator, Ra . 6
Drgger, John ‘Wil Aam . 818
ng apparatus. . . 29
Dr.edgln,;ta e, pneumaic. 81
Drilling machniney rad!al .. 111
rill, self-feeding.... . 218
Dustpan....... . 98
DYDAIOMELET. »veroonnererenansees . 66
E
Electrical apparatus...
Electrical machines. ....
Ejectrio light, a
Elecbrop ating
Engine, horizon
En;'me vertica)
Eng raving o g
Exp osltlou, Fren h .
Exposition palace, French........ 827
P
Faucet, Lempert’s.
Faucet, improved..
Feed cutter...........
ire ugine, chemical.. 111
lre escape, Alfen’s.. 163

e escape, antomatic....., il 265

Fire extinguisher, automatic..... 246
Fishes, archer........ ....... cevess 295
Flouring miil, Hamsons ... 38
Flower, artificial. ....... . 56
Floweﬁ)ed. ﬂoating

Flower pot, self- waterlng
Fly fan, automatic.... .
8

Fog signal, automal
Fountains at Aranju
Fowl, skull of douestic
Frame buildings, portable.
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Frog. clamorous....... . 151 | Steam hammer, 30- ton. .
Furnace, puddli ng.. 227132 S ﬁﬁﬂ}?%&%’fé’gg e
Furnace, smoke-burning......... orks eating rabbi
ove. chimneyless
e trafwberry runners,
Suspension railway.
Galvanic battery. Trouve’s....... 323
Gas engine, vertical... . 178
Gas pipe bedstead. . 38 T
Gas works, Wren.. . 200
Gasket, Stoy’s........ . 406 | Tea and coffee POt........ccoeeunes 18
Gauge, ’Allan’s pressure. . . 258 | Telephone, Bel-..... 07
Gauge cocky Borden’s .. 284 | Telephone, Haven’s........ 83
Gauge, new pressure. .« . 6| Thermometer, re stering 179
G earlu% .............. . 8% | Tile-making machine. .32
Gear wheel teeth...... 856 | Tin scrap, utilization.. .18
Qerminating apparatus 152 | Toad, American. . . 67
Gibbon, white-cheeked 247 Too]s, grinding . 404
Glue heating apparatus 88 | Torpedowarfare .8
lue pot, Comin’s..... . 168 | Tortolse, box.. . 1687
oblet, self-coolin 72 | Tramway car, Swi . 50"
g0 185 | Tricycle, Bradford’ . 844
overnor engine, Tabor. 150 | Tricycle, Coventry . 184
rain scale........ ...... 66 | Tunnel in New York City.. . 819
rate bar, oscillating. « 890 | TuDDY, the..veveeseseesenranes 55
rinding machine, metai. . 214
riuding mill, Harrison’s.....291, 10
ull Australian............ . U
un, protected non-recoil.. .
Uchatius’ bronze steel gans...... 408
a \4
Hand warmer, ancient, 218
Hat rack, Dorr’s 860 | Valve, ball check for sewers..... 182
Heel protector Vanda Lowl.... bt
Hinge, Beaude Ventilation blo u3

Holisting en, ne, portable......... 406
Hop cultivator.........ccoue . 168
Hornwort mov ements. 216
Horse detacher.. 54
Hot-air engines. 6
Hybrid, curious. 407
Hydraulic haulin, 130
I
Icemachine, Holden’s............. 95
Icemachine, Pictet. .. 8%
ce, tomake....... . 168
Toatoator, ahips spsed.. 259
NBECtS, BOME.....ote evnnnnnnnnnns 215
R
Keely motor. 196
Kid %lovea 104
Knit ing m: 383
Knives 88
L
Label-holder .. 326
Lady’s slipper, flower. .18
Lantern fly.. . 85
Lathe, saw, combination. . . 814
Lead plpe, manufacmre of. . 8t
Life-boat.. 54
Lily, {ant. . . 152
Jdzard, Carol 1
[.ocomotive cran 34

Locomotive, firele
Locomotives, small-
Log-turner......

LLomaria dalgsl*nsl
Loom, Ainley’s Jacquard.
Lunch-] heater, portable.......

M

Magiclanterns, to paint...........
Magneto-electrlo machine.
Mantis, Carolif:

Machanism, practtc 1:) D

8, 87, 111,165, 228, 825, ;?(25

Meridianline..
Metals, ex] ansion of
Miter machine
Mole, cricket. .
Muleheadstoc]
N
Needle clamp for machine........ 182
eedleB......ueiiiiiiiiiiin viiinnnn 181
o
.. 854
255
Obelisks. ralslug 823
Oil-burner, floating 2R
Ofil can, Graves' 51
Orchids, group o 264
P
Penguins...... 1
Petroleum stor: 4
Phonetics, ﬁra phic 307
Phonograph and logogr 86
Phonograph, Edison’s.. 4
Phonograph. talking . 84
Photo-engraving.... . 3%6
Pichiciago, truncated.. .. 859
Planing machine, surface .. 246
P! carnivorous..... -]
Plarypus, duck-billed .. 805
Plow, rotary mould board........ 66
Po cket book revolver.. .. 899
Postage stamp, new.. . 86
Potato beetle, enem; ©° . 86
’rlntlng press, rotary. 808
Pulleys. 165
Pulley, Streits 294
Pump, donkey 83
Pump, new. 70
Punch, imp 50
Puzzle, geometrical.. 10

Ramie plant........cccoevevue ou o0
Rivet-makingmachine.
Road locomotive..
Rowlock

Salamander, ash-colored
Salamanders..
ashbalance.. ..
awing machin TO.
aw scroll, Walker’s.
crew-thread machine
3es monster .
ewing machine, L
haft-oiler, automatic. .
Shears, Johnson’s. .
Shot-bag and charger.
Shot, manufacture of..
Skimmer and fork..... ..
moothing stand, Freese.
Shake, Water......c..euuue
pecific gravity apparatus.
Stable fly, lancets..

Vision, tests-for............cec.oee 861
Voleanic eruption, Hawaii....... 35
W

fon running gear.. 51
1 paper. manufactu 23
Wash- ........ 98
Wa.shln machine . 890
Watch key and push pin . 147

‘Water-closet, trapless.
Waterhog..
Wheel scale. ...
Wheel, vehicle

Window fastencr. .
‘Winepal .
Wine, 1. 600 years old..
Wood engravin g{ in Japan.
‘Woodruff expe tlou
World views..

Worm screw.

‘Worm wheels........

———et 4 e

MISCELLANY.

Figures g‘))receded by a star (*) refer
illustrated articles.

A

Ac} 8, tests for........ 391
clds, tests for fre e mineral 8
Actinlem, heat and light 248
‘Adulteration of food 69
rica, peace in... 16
Ajr bridge, co ated iro; 84
Alr compresaor, ower’s. *15
il r gun....... 8
A{r pump......
Alir pump, to tighten..
‘Afrreservoirs in pumps
ARUieit vvr sneninsennn sennenss
Al
A
Alloy,n
A loy Whlte fusible.
phabet ,» history of.
luminum

A malgamator and ore-was
Amber, Roumanian
A meri

-81
mer:canlnvenuons N.S. Wales. B
ican machine 49

ysls of Atlanticocean...
entlife in America.z........
Angle-iron bending machine.....
ngle, trisection of...........

ine bronzing fluld.....
iline colors and varnish
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[

Animal re]atlonships. .
Answers to c orresg nden
1, 10'1, 12%

1
iss,

15§ 171, 187, 08, 219, 234, 250,
266, 2%, 299, 815, 881, 347, 368.
819, 895, 409
Ant, Pennsylvanla ..... e 183
Antelope, curly-haired...... .. "108
Anth uPollglcalSociety,Parls 52
A nclmon¥ butter of, (62) 204
Apes, snihropold. .

Aperesembling man..
Aqueucts, ancient.
Arc, radiusof.....

Billiardtable..
illiard table cushion
ird ime in Japan

Bird lime recipe..

Birds, awakenin;

Birds of Paradise.

Birthwort, fringed .
smuth purlﬂcation of
sulphide of carbon..

Bisulphide oflime..

B] m"k' oard, school..

; ackboards

acking,

Blasting b electrlclty
Puf'hlgnz%ottonth

Boats in shallow water.

Boller scale.

Bo lersteel, to test ..
Boller test challenge.
Boilers..............
Bollers for tugboat -
Bolilers, new regulati

o
Box, to re-Babbitt.

Brackets, to finish..
Brake, Smith’s vacuum .

Brazing fron........... .
Brass, dippin
Brass, black
Brass, tocolor........
Brazil raflways. .
Breath, offensive. .
Brick-machine

Bridge, retorms in.
Bri g
Bridges, fron........
Brit h Assoclatlon
Bronze paint.

3ronze
Bronzng
l' onzing

Bronzin,

X gun

Brugmansia, wai
Brushes.
Bnllet, exgloslve
Bnllet making
Bullet groor car.
Buft wheel.... . .......
Burled five centuries..
Burrstone grinding miil,
Bushel, cubic inches in..
Business prospect

Butter worker,....
Buttons, manuf. of....

lack iy in Adlrondscks

Bodily temperature.......
Boiler, Alhson’s vertical .
Boiler exploslonsfrom grease

or.
Boilers, removing scale..

R R. remarkab

el..
Bronzestatuary, %o repalr

Burglar alarm, Saurbrey

8,
Butter packing apparatus..

read. .

(48) 76
179

41 2!1)3 Decay n wood, preventing.. ..

.(72) 201 | Denud
oo 424

Citrate of magnesia.
Citric acid, to make
Clamp, hoisti. ng
Cleansing fluid..

Cleopatra’s needie .. 9
Clock hands, to blacken .(5) 20
Clock, ingenious...... . 55
Clock, mysterious.. . *194
Coaland water supply 67
Coal area of U, 8.. gg

Coal fields 0 Ohio. ..
1fy.

Coal, German.......
Coal'oil, to remove. ..
Coal oll to remoye scent.
Cobaltand nickel fusing.
Cobbler flsh
Cockroach
oinage an

Tamids.
d, artifici: :Ia.’ly
llege, M
10!

Pas:
Competltlons novelty 1n.
Composition, novelty in.
Concretemlxer ..
Cone pulley
Conﬁo river..

D .
Copper alloys, nvestlgatlon
Copper, octahedral crystals
Copper plates covered with
Copper plating casting..
Copper solution, tests for
anulate.

Copper, togran:
Boilers, smoke deposits in. Corn huskiny.... . .
Boilers, to find contents..... Corn, to can .(56) 1
Book-bludln% newmethod Corresg&mdence, Washington..9,
Bookease, folding, Hill's. . 164, 1so, 2, 245
Book cover, protector. B
Book, first Engllsh..... teesise Co8mOgraph........cccuveeee .
Book” not.lces ceesen 105,153 Cotton, compressmg
201, 249, 265’, 313, 330, 834,409 | Corton, Egyptian.
Boot and shoe machinery......... 19 | Cotton goods, to watm'proof. (15) 8'79
Boot grease.. ... (211) 299 | Cotton root bark analysis
BOTAX, AINETICAT, ....revnnsrvssens 184 | Cotton stalk pu Mer.......
Boraxmines of Nevada.. . 241 | Copying Ink...
Borax varnish .187 | Copyrighted..
Boring and turning m 306 U pro-ammoniunt,
Boring machlne Couch, Anderson’
Boring ta Coupling, halter.
Botany o: Cows, wintering

Crane of locomot
Crank pin to true up.
Crow, praise of.
Crosshead, to chuck and bore.
Croup due to miasma........ ceesse
Crystalizing grasses..
Crystall lzlnF tin plates
Cruclblea mh8RO........
eug'bh suscalner

ayyum
Davyum and neptunium
Doad, preservation of..

Decision, wise
Decorative process ....
tion curious ees

Aot e i i
rchitectural science s
Argentiferous mud.. 53 © Bﬁi&ﬁﬁig‘?té’ﬁﬂg?ﬁ
Artesian well. pumpin ) 37| Cable fastening, East river....... *19 Dredging ag})aratus
Ar Cl gems .. : 43 | Cable, to securebroken (13) 863 | Dred be, pheulna
AT e s * 435 | California oil......... . 51 | Drill g g machife. radial
‘Astronomical notes.. '-) 85, 5%2, 490 8:‘ g}nﬁﬁeggcrometer 282 B;{}xlngglfd-geedlng
860,
Astronomy lnventlons ln ........ 8:£f{ggkm§%£.sc° M g’gg Biyyerg,u.g:pan
Atlantis, gl mpses of 43 Cancelling fnk........ Dustpa
Autographicprocess. . 155, 9% Caneeliing 1aks and pads ’ 508 | Dye for faded cloth
Axlalchange of earth 132, 180 | Cancer, Prof. Esmarch on . 5 Dyes nili
ﬁi{’g'gl?égs:hmg‘ (igg gl gandlea sslls11 water on.. €55 ﬁﬁ B taf... :
. anes, tinishing........ . estu uorescen
Axle lubricant -(56) Cannon, breastwork. .... © o 00 D’yestuﬂ.' Dew........ :
Cannon shot, illumlnatlng .. 19| Dynagraph exﬂerlments.. .
Capercallzie.. 7343 | Dynamite for killing cattie......
B Carbolic soap Dynamometer......cice cevennnnnnns *
Carbonic oxide in tobacco
Babbitt box, casting.  ...... (24) 155 | Carbonic oxlde, to absorb
Bacteria, influence of light on 132 | Carbon in plants...... B 390
Baker’s, Drew’s ..*211 | Carbon plates for batte: ) 208
aking powder ) 299 | Car couplers, self-nctlng 191 E
Ballon acuryve () 11 | Car coupling. *198
Balloon accident . 85| Car, sleeping. 3230 | Earrings, poisoning by.............
alloon voyage to North Pole. ...*375 Carpet loom, ‘Gates’. 102 | Earth, map of......... 81 59
Balloons in_ warfare.. s Carrier pigeons as smugglers. 182 Earthquake in Tennessee e 12
Band saw, breaking.. (41) 187 | Carriage painter pulley., . (36 123 Earthguake waves.. .. 38
Bandawing machine, Fay 8ou. - ,¥810 | Carrigeen crop......... Eburine............. -~ 187
Bank of England notes.. ... 51 Cartridges, to prime,. Eburlne, manuf, of . 145
ATOMOtOT. .. oo vvenns vaese *42 | Cars, ventflation of Education, .duplex. eeee 1T
Barre! factory, mammoth:. .. 893 | Casehardening iron g ralsing ..... 227
Bas reliefs........... *392 | Case hardening, work F to preserve.. ) B
Base ball, curving.. ..*100 Cassins, 1pu le precipltate (13) Electrical .apparatus. J..*166
Bat, brown *89 Casting in plaster moulds... 149 | Electrical {llumination . 6
Batteries carbonln . 60 | Castor oil, to test.......... 800 | Electrical lamp...... . 108
Battery arrang 318 TR (45) 268 Catastropﬁism in geology 17 | Electrical machines .*261
Battery, blchromace of potash Catastroghlsm, King on 16 | Electrical plant................. . 85
Catflsh clad 51 | Electric battery ting. (14) 895
Batterycarhons. Caustic ammona.. .(28) 155 Electric battery, reslstauce (7) 59
Battery, care of. Celluloid........ ) 147, 204 | Electric fire 96
Battery, faradic. Cement for aquarium. (17,202, (135 Electric fire-balls.
attery, galyanic. 232 | Cement for belts.., . (7) 107 Electric candle experiments.- 52
a eclanche Cement for glass.. . (32 135 | Electric llfht (9. (28) 879, 8, 118, 140
Ba! Cement for knife lmndles. Yeeess. 194 | Electric light, appllca ion.
Cement for leaky roofs.. é i7) 187 | Electric light atsea....... 260
Cement for parc! mentpaper 10) 101 | Eleotric llght.,portable
Cement for petroleum lamps 213 | Electric pen.......ceeuue.s
Cement, IPON. ...evviiinnreisaannnes Electric telegrap hy.new..
Cement, leatker (4) 170 | Electricity and magnetlsm,
Cement to resist hot water...(14) 267 | Electricity and muscules..
Centrifuga’ force and gravity(Sl) 12 Electricity, blasting by............
Chali E clty, conducting power(21) 21
8 ecks, ﬁppara.tus for test cit; nes|
eese, Roquefort cit;
Chemical reactions. C
C:emydms bande: 89, g 40
Chess.....e....... 84 | Electro-magnet. . 9, (6) 236
Bees and hives...... 148 | C uess. scientifi 161 | Electro-magnet of (86) 216, 251
Beeswax adulteratlon . 152 | Chicken coop. 70 | Blectromotor Wire 23) bEi
Beeswax, to reflne.. Chimneys, palntlng iron. Electroplatewith gold (5).
Beet, molasses refuse. , . China, oiicolorson..... Electro-plating machinery...
Beetle, Colorado, in Europe e Chlorhydrine in tanning.......... Electro-plating process.
ladonna in asthma.. Ch! oro orm. death from averted. %’l Electro-silicic light.
elting cement........ Ch! Electrotyping........
Be t. cure for slipplug C Electrotyplng cyllnders
Belts, preservi lxl'f C Electrotyping leaves.....
Benzine deodo zlng Ci Elevated ral way ontrage 406
Berlln anthultles ....... Chromos, to moun Elevated raflroad, progressof. .. 871
manuhctm-e of. Cigars, colored Embalming .2l
Bﬂllard ball holder..- Cigars, fl Ewmbalming, ancient metho 17
Bflliard chalk cup.. . Cistern, fire.... Bmbryology and evolution... m
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Engraving on brass
ngraving on glass
Equations, eliminating..
irTOrs, typographical..
mqglmaux implements,
INg... viiverennnn..
hing ﬂuld for steel.
Etchlng glas;
Etching on ste
Ether, freezing p
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ivolution, practical.....
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Exhibition, Philadelphia..
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eriment, curious...

port. novel.......
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Eyes, slight o
Eye, visual purple of.
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sh, preserving....
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Flesh, reducing......
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fnel for cooking ..

Furnace, puddling
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fusel oil. Tort ot

G

chbattery.......... (42) 806
c battery, Trouve’s cesss™

'van
van:
van 2
vanl
Galvanometer

Gas engine, vertical
Gasmain leakage..
Gas plf,e bedstead

ases, poisonous
rasket, oys’
auge, Allan’s

auge, New pressure
elatin for moulds,
em destruction.....
Geology, catastrophism,
German sflver, to polish..
Germinatin apparatus..
Gun, revolving shell..
Gibbon, white cheeked. .
Gilding brass chain.....
Gilt frames. renovatin, .
Girder work, wrought TOD..vneess
Glass, analyils of lusulatlng. eass
Glass, fustble.. (6!
Glass gauges to cu
Glass maklng O
Glass,}t) &) ties of.
Glass rlll holes
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Goblet, self-cooling
oF(fles. best color for,
amalgamation of..
old crystals from Ural
Gold in solutions. test.
Gold, tomelt..
Gorilla Pongo. ..
Governor, Tabor eng:
Grain fields infectlon
Grain scale,
Grapes, to keep in’
Grasshopper ‘machine.

Grasshoppers, to rvoid. et
Grate bar, oscillatin g" eouss®
Greenhouse temperature....,. 40) 800
Grlgdlng machjine, metal . ..*214
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proached outside of our establishment. It needs but
one trial of our lumber to remove all prejudice against
cut wood. as the boards, as manufactured by us, have all
the merits we claim for them, being fully equal to sawed
wood. ‘GEO. W. READ & CO., 186 to 200 Lewis St., N.Y.

25 EXTRA NEW YEAR CARDS, with 20 cts.
Samples 3c. J. B. HUSTED, Nssssu, N.Y.

. $25 WILL PURCHASE STATE RIGHTS FOR A

cheap, popular Toy. Address J. H. L., Room
@ PECK & SNYDER'S AMERICANG
CLUB SKATE

29, Pike’s OperaHouse, Cincinnati, Ohio.

RIS WO EEL PLATES) RTAARE 0B WRENGH, PRIC
m BB 41 Yooy, Rhce Mo
" GiRve’ m.u!- SRATE

IS S AR
A"PAIH AND UPWARD: MQOI STAMP * ¥/ UATA La
7 SKATES & chi.u’ E iAnnmlP%Qi. PR, vo )\n:r_um

Seientific Jmevicaw,
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EARTH TO HEAVEN!
Or CHRIST'S FAREWELL to His MOTHER
'1'85.00 ELEGANT STEEL ENGRAVING

GIVEN

AWAY!

AS A SPECIAL HOLIDAY GIFT.

The su

o
Verses——am; relates toone of

his beautiful Engraving is taken from JOEN—19th Chapter; 26th and 27th
o the nglrost re%narkable incidents in the lifetime of our Savior,

anifested in the judgment-hall just prior to his crucitixion, and the sad faces of
%‘(1)1& slgfjlt?x‘evr%nd 1sor:l as he bidjl his mother that last farewell, vividly portrayiig the touching

scene, makes it a

MASTERPIECE OF ART,

and a Gift that all will be more than Pleased with,

Arran ements havebeen ma.de(aj w
Cincinnati, 0 supply everybo
long, entitled bhrist?; Farewe.

h the Continental Publishing Co., No. 4 Home street,
with the $5.00 Steel Engraving,
to His Mother, FREE as a

2 feet wide and 23 feet
olxday Gift.

CUT OUT THIS CERTIFICATE AS IT IS VALUABLE TO YOU.

On receipt of this Certiﬂcate, together with 19c. to pay postage and mounting charges,
2 feet Wide and 2% feet long, entitled

. CHRIST’S FAREWELL TO HIS MOTHER
aving at once, stating name in full, together
ddréss,

I’JONTINENTAL PUBL!SH!NO

we will send the $5.00 Steel Engraving,

FREE, b;

mail, post-paid. Send for En
with P.

a.dd.ress, county and State.

4 Home Street, Cmcu\zmm, 0.

All orders fnust be accompanied with the above Certificate, so that we may know that

you are entitled to it.

Upon receipt of same, and 19c. in currency or postage stamps to gmy

for postage and mounting, the §5.00 Engraving will be mailed you FREEas a Holiday Gif

Address all orders to

ONTINENTAL PUBLISHING CO.,
. R No. 4 Home Street, CI?

NNATL O.

AT NEW STOCK EXCHA NGE.
John Hickllng, 62 Broadwav nd 21 New St.
You can deal in 5 20, 25, 50, or 100 shares of Stock on
1 per cent. margin and n6 further liability.

AN OLD ESTABLISHMENT TO LET.
Tolease,fora term of years, at a moderate rent, the
machine shop of the Burdon Iron Works, established
1836, and now doing a good business. The premises have
been remodeled and refitted with machluerg’n peeially
adapted to the building of Steam Engines, Pumps, an
Hydraulic Elevators. The elevatorisapatented machlne
and the preference in building will be glven to the
lessees. Twelve elevators were made in 1875, 30 were
madein 18%, and 60 in 1877, Other speclaltles equally
gromlslng A rare opportunity to secure a permanent
usiness - with a moderate capital. Mr. Misland, the
present partner, whohas been foreman in the establish-
. ment for twenty-five years, would take  an interest in
the business, or remain as foreman, and attend to fhe
Elevator Department. Address W miLLI AM BURDON
Cor. Front and Pearl Streets, Brooklyn, N. Y.

ALLEN’S PHOSPHATED LOZENGES GIVE BRAIN-
force. 50c., by mail. C.S. Allen & Co., 31 Pine St., N, Y.

THE AMERICAN PHILOSOPHICAL

Society hereby offers a premium of five hundred dollars
for the best successful process by which anthracite coal
dust may be economically utilized, the said premium to
be competed for and awarded after due examination
and report by a committee appointed for the gurpose
Applicantsfor this gremlum are requested to flie with
the Society. within three months, the proofs, 1st, of the
originality of their inventions, and 2d, of the successful
ractical working of these inventions. Applications to
e addressed to . Lesley, Sec.. Hall of the American
Philosophical Society, 104 §uth Fifth St., Philadelphia.
DECEMBER 7, 1877,

Mechanics of Ventilation.

By GEO. W. RAFTER, Civil Engineer, being No. 83 Van
Nostrand’s Sclence Series,, 18mo. Board, 50c.

D. VAN NOSTRAND, Publisher,
23 Murray St. and 27 Warren St., New York.

**.Copies sent free, by mail, on recelpt of price.

ON CHRONIC MALARIAL POISONING.

y ALFRED L. Loemts, M.D. A Hifhly Instructive
C]inical Lecture, delivered at the University Medical
College, N. Contained in SCIENTIFIC AMERICAN
SUPPLUMENT No. T0O2. Price 10Cehts.
this office and of all newsdealers.

PATENTS SOLD.

For terms, address EUROPEAN and UNITED STATES
- PATENT EXCHANGE 200 Broadway, N. Y. x2801.

THE. PHENOMENA OF HUMAN LIFE
A recent address by Professor John Tindall
ableand interesting paEI r; in which the Laws of Energy
and the Continaityof otion as they are found in
materisl universe are pointed out and their existence
traced in the Anfimal Economy and the Human System.
The operation of the Will and the Relations between the
Mindand the Bodyare described in the clearest manner
from the standpoint of the man of science. Contalned
in SUPPLEMENT No. 97. Price. 10 cents.

DON'T FAIL TO USE

Massey's Revolving Shoe Heel Protector.

Warranted to wear the heel evenly on all
sides, maintaining an upright tread
to the Foot, and avoid uneven
wear of the Sole and Upper. It doubles
) the durability of Shoes and

Boots, saves expense of rehecl-

s Noiseless, does not Tire

: . ¥oot, and does not Slip.

No naﬂs to wear the ca.rpet Can be attached by any

one. Twelve Sizes made suitable for all S8hoes and

Boots. Samples, with Tool and Directions for & dipplyin

sent postpaid, on recei t of 50 eents. Liberal discounts

to the Trade. N. Yn ordering, send width of heel
for proper size.

o+

1118,

d
MASSEY BhVOLV[NG SHOE HEEL €0.,
824 Breadway, New York.

[T ey

ON
BEAMS & G/IRDERS

THE UNION TRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams. and
Girders (patented).

The great fall w. ich has taken place in the prices of
Iron,and e: gecia,l in Beams used in the construction
of FIRE PROOF BUILDINGS, induces usto callthe spe-
cial attention of Englneers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; andb{lreferenceto pages52& 54 of our Book
of Sections—which will be sent on appllca tion to those
eontm%y latingg the erection of fire proofbui

CCURATELY CALCUL.
cost of Insm'ance avoided,and the serious losses and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that' were owners fully aware of the small
difference which now exists betWeen the use of Wood
and Iron, thatin many cases the latter would be adopted.
‘We shall-bepleasedto furnish estimatesfor allthe Beams
oomplete,forauyspeclnc structure,so thatthe difference
in cost m&y at once be ascertained, Addrel

.. CABNEG

1E, BROS. & OO..Pit.tsburgh, Pa, |

To be had st |

A most [

UGHT

1'12% cé)ommlsslonshl-ls
Visitors to Wall St. can deal with a responsible house
by calling on
JOHN HICKLING, 21New St., New York.
LARGE MIXED CARDS, with name, 13c.
50 401in case 13c. 25styles Acquaintance Cards 10c.
Ag’ts outfit 10c. DOWD & CO., Bristol, Conn.
GOLD PLATED WATCB!BS. Cheapest
in the known world. Sampie Watch Free to
lAgents. Address, A. COULTER & Co., Chicago.
In their own localities, canvassing for the Firesule
Yisitor, (enlarged) Weckly and Monthly. Largest
l’nper in the World, with MammothChromos
Commissions to ]gents Terms and Outfit Free.
dress P. 0. VICKERY, Augusta, Maine.

65 KIIXED -.CARDS, wlth name, 10c. and stamp.
ent’s Outfit,10¢c L. C CO]l & CO., Bristol, Ct.

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND BALANCED VALVE.

THE BEST 2 MOST ECONOMICAL ENGINE MADE

SENVE FOR C/IRCULAR

Thed.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SA\V TPIS

ree. |

Second-Hand Microscopes.

Beck’s, Crouch s, Ross’, Nachet’s Hartnack’s, Zent-
mayer sand o ermakers, from 25 to 50 per cent.
below the catalogue prices.
G]&ss sli &)s and thin glass covers for mounting objects,
at reduced price. Send for tbe list.
JAMES W.QUEEN & CO., OPTICIANS,
924 Chestnut St., Phlladelphm

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.
‘ Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND. Woreester, Mass.

AGENTS Yo

For}.\ culars address
WILSON Sl:i HIN

E CO.,
829 Broadwa New York city.
New Orleans, a. ¥ Clnc:rgo, Iil.
Or San Francisce, Cal.

e -
84-page Picture Book, free. My plan beats
all to make money. Is easy, honest, and pays
you$10a day. DAvID C. COOE, Chicago, Ill.

AIR COMPRESSORS

FOR ALL PURPOSES.
A SPECIALTY of HEAVY PRESSURES.

THE NORWALK IRON .WORKS CO.,
SOUTH NORWALEK, CONN.

STEAM PUMPS.

FIRi’I‘ PRIZE% CENTENNIAL, PHILA: ];‘f VIEN NA,

Y(%RK BALT%M%B(& Y "
of recent patented im rovemen 8,
Kp IRON f?

ORWAL
South Norwa]k (,oﬁu

THE SUN.

1878. NEW YORK., 1878,

As the time approaches for the renewal of subscxig
tion, THE SUN would remind its friends and well wis
ers everywhere, that it is again a candidate for their
consideration and support. pon its record for the past
ten years it relies for acontinuance of the hearty sym-
ga generous co-operation which have hitherto
eu exten ed to it from every qharter of the Union.
y Sun is a four-page sheet of 23 columns,
pr!ce by mail, postpaid, 55 cents a month, or' $6.50
per year.

The Sunday edition of THE SUN is an eight-; &mge sheet
of 56 columns. While givingl the news of ay, it also
contains a large amount of literar and misce] Ia.neo'us
matter specially prepared forit. THE SUNDAY SuN has
met with great success. Postpaid $1.20 a year.

The Weekly Sun.

Who doesnot know THE WEEELY SUN? It circulates
throughout the United States, the Canadas, and be-

yond. Ninety thousand famfh es greet its welcome

es weekly, and regard it in the light of guide, coun-
sellor, and friend. Its news, editorlal agricultural, and
literary departments make it essentially a journal for
the family and the fireside. Terms: ()ne Dolianr'a year,
postpaid. This price, ua.lity considered makes it the
cheapest newspaper published. For dubs of ten, with
$10 cash, we will send an extra copy free. Address .

PUBLISHER OF THE SUN, New York city.

NEW YEAR CARDS, with name, 20c. 25
Extra Mixed, 10c. Geo. L Heed & Co., Nagsau, N.Y. .

JOL...&F EIOLLAND'S
G OLD PEINS

Send for circular
Prices Reduced.

223

Received the Centenuial Medal from the Jndgcs on Awards, for -
*‘guperior elasticity and general excellence.” If not soid by your
Stationer, send for Illustrated Price-List 1o the

Manufactory, 19 V. 4th St., Cincinnati.

STEAM ENGINES.

‘We build the best Portable or Farm Engines in the
world. More power with less water and fuel than any
others. Low prlces ‘We have the largest line of Engine
Patterns in the U. 8 Forelgn correspondence solicited.
TAYLOR MF'G CO., Westminster, Md., Successors to
Utica Steam Engine Co formerly Wood & Mann, of
Utica, N. Y. Good, responsible Agents wanted in terri-
tory not taken.

Wood-Working Machinery,

| Such’as Woodworth Planing, Tongueing‘and Grooving

Machines, Daniel's Planers, Richardson’s Patent Im-
%oved Tenon Machines, Mortising. Moulding, and
e-8aw Machines, and Wood-Working Machinery gene-
rally. Manufactured g
WIT Y. RUGG & RICHARDSON
alisbur; ﬁstreet Worcester. Mass.
(Shop formerly occupied by R.BALL &

SAl.Es WANTED, SN A YEARLY, SALARY
31252‘¥osuaré&m;::zs CIGARS

E TO ORDER

Cutters, Special Machinery, and T I. A

Mim
Co., 5 R. R.Ave Market S Sta.,Newark. .Je.

Pool

WATCH and CHAIN onLY 32?
Chm est in the World' Sam e
ATCH and CHAIN to

Agents. C. M. LININGTON 47 Jackson St., Chlcasck

PATENTS AT

AUCTION.

Regular Monthly 8ales the first week of each month,

'by George W.. Keeler, Auctioneer, at his salesrooms,

53 Liberty Street, N. Y. For terms, etc., address he
New York Patent Exchange, Room 11, 55 Liberty Street.

THE DRIVEN WELL.

Town and County vileges for making Driven
Wells  and selling _Licenses ‘under the establtshed
American Driven Well Patent, leased by the year
‘to responsible parties, by ..

WM. D. ANDREWS & BRO.,
NEW YORK.

The George Place Machinery Agency.

Machlnery of Every Description,
121 Chambers and 103 Reade Streets, New York.
MACHINISTS PATTERN LETTERS in great variety.

VANDERBURGH, WELLS & CO., Printers’ Warehouse,
18 Dutch Street, New York, ‘corner Fulton, (Up-stairs.)

31200¢

Salary, Salesmenwantedto sellour
aple Goods to dealers. Nopeddling.
XPénseg paid. Parmanen:emp}tg

meut. address

2,4, 6 & 8 Home Si., Cincinnati, 0, °

EAGLE FOOT LATHES,

gmces April 20th, Small -Engine Lathes

lide Rests, Tools..etc. Also Seroll an

Circular Saw Attachments, Hand Plan-

ers, etc, Send for Catalogue of outfits
for Amateurs or Artisans.

; WM. L. CHASE & CO.,

95 & 97 Liberty St.. New York.

. from petroleum.

-Improvement in style. Reduction m |

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters Milling Machines. Special
Machinery, E.GOULD & EBERHARDT, Newark, N. J.

TO INVENTORS

AND MANUFAC TURERS -

FOLLOWS.& BATE, Manchester, England, Hardgrare
and Machinery Merchants, are prepared to buy Ameri-
can GoodsforCash,andtoact as Sole Wholesale Agents.

The National Petroleum Gas Co.
Have the only process that will produce pure fixed Gas
orm and reliable as the best Coal
Will furnish

Gas, and much more brilliant, at half cost.

works for Cities, Towns, Man ufacturin orations;
| also, Portable Works for Hotels and P va,t welhnxs,
of any size requirec. Send for.circular. M.

CLAPP, General Agent for bta.tes of New York andNew .
Jersey, %06 Broadway, New York

DUC’S IMPROVED ELEVATOR BUCKET. -
For use in Flour Mills, Graiii
Elevators, Sugar - Refineries, -
Malt Houses, Breweries W hite
Lead Works, &c., &c. These
dre e Osft Charco&{/\'\
and are very strong &x
dura'b 1o, No ooraers o cateh
uire less ;iower to operate,
euld style bucket. Many .-

DUE'S PATENT

and cost about the same as

MPORTANT FOR. ALL CORPORATIONS AND
MANF’Z CONCERNS.—Buerk’s Watchs=
man’s 'Time Detector. capable of gccurately con-

different stations of his beat. Send for circular.

N.B. —The suit agalnst Imhaenser & Co., of New York,
was decided in my favor, June 10, 1874. A fine was
assessed against them Nov, 11, 1876, i"or selllng contrary
to the order of the court. Persons

bu,
clocks infringing on my patent will be dvea.x% with ace

. cording to law.

GUILD & G/

For everv osslb

Hundredg of(ttsthnonials from those BRE

themin use. We mamA acture the ]? FF

RRISON'S BEST PUMPSv

where areliable and dfss%}able Steam Pum

is Te ulred

nmp, also Boiter

' Feeders and Puplex Au' Pumnips. Send or ‘“ New Price ” List
GUILD GARRISON, 34 First Street, Brooklyn, N. Y.
WIRE-DRAWING MACHINERY ayear. Agens wanted everywhere. Bus-
iness st ictl legitlmate.Particulars free
complete, fromrods to Nﬁ I%O &vzirg, 6% %J:mufactured by $250 0 A rgs; k5 o Bng &aCo., i IFJulIssMo.
df ! b o
Send for prices, ete. Barre, Mass BlG PAY ,gg Asentavselélggm lﬂlnew %rtiglesd
romos, Watches, Jewelry, etc. Sen
Bral rd M".I.lNG MAEHINES :ﬂdssti’;]ee; for catalogue. Mon‘is,r(%iﬂcago. 1.

V-ises Address. for ﬂlustrated clrcular a.nd
. CO., 131 Milk St., Boston, Mass.

chlnes an
prices, B. M. M.

SELDOM
FAIL TO
MAKE
When then‘ adverbxsm s roperly placed M 0 N E "
For list of me« inms, addr
ED W /V V’ ADVERTISING
AGENCY,

174 ELM STREET CINCINNATI, O.
& Best ratez in tlw best pape rS. 43
Bend for catalogue. Estimatesand mt‘;rmauon freew

Laundry Machmery and the Nonpareil Wash-
ing Machine, manufactured by Oakley .& Keating, 40
Cortlandt St., N.Y. Specifications, Plans and Bstimates
for Laundries furnished. Correspondence invited.

WE ENAME
n FINEJET BLACKevery Varletyofturnedwoodwork
parts of machinery;casting's-tinware and other inetal

wou-k ENAMELEDJET £00DS in wood or metal,made t arder
AMERICAN ENAMELCO.ITWARREN STPROVIDENCE

Locomotives on Street Tramways.
The undersigned, being largely interested as engineer
totramwa; companles n Europe, would be glid.to cor»
:espondyw tg (r)ns%grﬁ of e o8 suitaple £
r3Inways. vil Engineer,
11 Great George St., Westmixster, London,

(ngea suitable for passenger

SPARE THE CROTON AND SAVE THE: COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. D.ANDREWS & BRO., 414 Water 8t., N.X.
who control the patent forGreen’sAmerican DrivenWal

NEW

TAADE MARK 4

LTTV

anhts Autumatlc cut-nff Engine.

Superior in -economy, simplicity, and durability to all
other engines in market. Kngines. Boilers and Machin-
ery, new and second-hand‘ end for cireular.

. GEOQ. M. CLAPP, 208 Broadway, N. Y.

PATENT MINERAL WOOL.

Incombustible. The besat non-wnductor. Cheap enough
for lining frame houses. Send for ER“
Ny

P. 0. Box 46l T

%%Broadway, N. Y

© 1877 SCIENTIFIC AMERICAN, INC

K,P.O. Box*t79&ﬂos(on.1ﬂas- -

or using|.

already sold.T. F

F. Rowland, Sole Manuf’r,
Send for circular. Br

rooklyn, N. Y.

-Baker Rotary Pressure Blower.

trolling the motion of a watchman or patrolman at the |

(FORCED BLAST)
‘Warranted superior to any

other.
WILBRAHAM BROS
2818 Frankford Ave.
Pmunmmau. .
H. i? WORTHINGTON, )
239 BROADWAY, NEW YORK.
Hydraulic Works, Van unt Street, Brooklyn,
Manufactures Pumping Engines for Water Works ~In

daily use at 100 stations. 1so Steam Pumps, Water

Motors and Water Meters. See SCIENTIFIC A MERICAN

gv]rlpllrrlvig_yr. Januar 27th, 1877. Prices largely reduced .
uly 1st.

E. J. LOCKWOOD’S PATENT SULKY
Harrow ! A Superior Harrow on Wheels. Coimpletely
under control of the driver. Can be raised to any height. -~
to pass obstructions, or for trans% ortation, immediatel
while in motion, or forced in the ground, the de
regulated at will of the driver. Itis easier on team for
amount of labor performed. Does far better work -ard
isnolabor on the driver, as he rides on a comfortable
seat, regulntu_? the operatxon‘s at will. Is also patentee
of anew K LT, which dispenses with the use
of a Nut Bolt in many cases. Is far more_convenient
and more secure then the o/d Nut Bolt. Patented
Aug 28, 1877 ..J. LOCKWOOD, Vine Ridge, Ottawa
County, O.

PEr MontH and Expaxses

or (‘ommxsswn t.oa few ood

mentosellour TE. ERB Contract
co Nu ias run.r Bloui, Dm\mn Btrset, Chiongo, Hls

Books Wanted at American 'Book Excha
55 Beekm&n .y or New Books or Cash,
Books loaned to all parts of the United States. Local

Agents wanted. Saywhere you saw this.

Snowflake Assorted Cards, with name 10c,
Outfit 10c. .SEAV Y BROS.. Northford. Ct.

25

JOHAN KOOPMANS & CO.. OF AMSTER-
DAM (Netherlands), beg to inform the gmbhc in general,
and American manufacturers in particular. that they
have established a wholesale business for American
articles, both for their own account and as the repre-
gsentatives of several manufacturing concerns in the
United States. Manufacturers desirous of making their
rod ucts known in Holland and its colonies, will find &
Eothelr advantage to address them with catalogues and '

J price current, glvin%them full information about their

goods Reference, J. Agostini. 20 Beaver St., N. Y.

CODY’ PAT. SHAFT OILERS.
Oil. FEEDER

&¢
CINCINNATI BRASS WORKS :

Acdr:
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Sdvertisements,

insidc Page, each insertion « « =75 cents a line.
Back Page,each insertion---%$1,00 2 line. _
Tngravings may head advériisements at the same rate
Der tine, by measurement, as tke tétter press. - Adver-
i ts must be received at p tion office as early
a8 Friday morning to appéar imwa't zsauc

MARVIN SAFE & SCALE CO
265 BROADWAY. N Y|

Jarvis Gas-Constmng Furnace,

S‘t:rr ‘iett!ug Steam Bollers. Will burn sereenings wlt.h
ure of soft cgal wi

out blower. Address
UPTON, General Agent, No. 239 Congress Street,
Buston, Maags. 2

Scientific

American,

CUARDIOLA'S _
COFFEE & SUGAR MACHINERY
Coffee, Malt, Corn, Cocoa, and Grain-

»Dryine Machine, Loﬂ'ee-l!nlnng and

Poushhtg Machines, ¢(offee=Washing
Maectrine. Hellx Sugar-Evaporator. .

Mes C. ADO.LPHE LOW & CO.
Street essrs.m NOZ & ﬁss Eg h%z he
Guarn gents, and they
;.v‘élol glve prompt attention to all ovders for any of the
\(

Harrison’s System of Grlnding'
-Hustrated Catalogue Now Ready.
NEW STANDARD FLOURING MILLS.

old Theurtes Horizontal Grinders, Slow Runnefd,
Fully Eﬂnode Fine Flour, High Speed, and Econo-

mical M ly ]:.sta blished.
¥ Copy For All.
Millers and Edibors please address
EDWARD HARRISON,
No. 135 Howard Ave.
ESTABLISHED 1844, .
(Formerly of Todd & Rnﬂar:l*:{; Elmmrnnnd
IST. H.emp kum, and
Machinery, Ste imgines, Bollers, etc Also Agen
the oe]ahratleev {1]_111%" im I;Jnved Rawson & Rétts?
rn H feations an
u?fldn s of :mmh Eiﬁ!-pem:l for o thv
and priee

| .l. C. TODD,
10 Barclay %l:... New York, or Pstersnn. N.d.

New Haven, Conn.

ACHIN-
ng
for
Hoist-
tes for

descriptive circular |’

Calculating Machines. G. B. Grant, Bevery St., Boston.

HARTFORD
STEAM BOILER
Insvection- & Insurarce
COMPANY

"W.B. FRANKLIN, V. Prest. - 3. M. ALLEN, Prest
1. B. PIERCE, Sec'y.

yrometers. Oveas Tt Bi
Boller Flues S%ger Heated

pes,
Steam, OIf St

BULEKLEY, Sole Mn.nnfnct.urer
149 Broadway, N. Y.

ROCK DRILLING MACHINES

AND

AIR COMPRESSORS

MANUFATTURED BY RooipiuRockDrut O o
SENG FOR PAMPHLET

FITCHBUR’;MASS.
Mill Stones and Corn Mills.

‘We malke BurrMﬂlstones Portable Mills, Smut Ma.

PUNCHmG Drop Hammers and Dies, for work

¥ nlﬁ%‘fih?uss THE RIILES &
PRESSES. Gomn. w

chines, Packers s, water Wheels, Pulleys, and
Gearing, specially n.daptezi to Flour Milis. Send for
€98 J. 7. NOYE & SON, Bufialo, N. Y.

NILES ENGINE

SUITABLE FOR

COTTON GINS, CORN MILLS,
CRAIN ELEVATORS,

PRINTING OFFICES,

HOTELS,

* And forany purpose requiring an
. engine from 2 to 12 horse-power.

aooress  NILES TOOL WORKS,

Hamilton, Ohio

GENTS WANTED. Pac
every applicant. Star Novelty

Steel Castings,

From s{to 10,000 1bs. weight, true to pattern. An invalu-
able B8 ntlt.ut.e or :rorgings, or for malleable iron cast-
en.t h, Send for- clrcumr and

}% EL: CASTING C! PANY,
ﬁvnmm\ STREET, PHILADELDHIA, DA.

e of Goods free to
.» Charlotte, Mich.

TTOAVEANS, C6PYRIGHTS, TRADE

MARKS, ETC.

Messre, Miien & Co., in.connec'ion with the publica-
tion of the So1ENTIFI0 AMERICAN, continue to examine

. Improvements, and to act as Solicitors of Patents for

Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the prepesation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the-
United States, Canada, and Foreéign Countries. Messr .
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels
Reissues, Assignments, and Reportson Infringement§’
of Patents. All business intrusted to them is-done
with special care and promptrmes, on very moderate
Yexms.

"~ We send free of charge, on application, & pamphlet

‘éontaining further information about Patents :nd how

‘to procure them; directions concerning Trade Marks,

Copyrighits, Designs, Patents, Appeals, Reiscues, In-
fringements, Assignhments, Rejected Cases,-Hints on
the Sale of Patents, etc.

Foreign Patents.—Wealso sead, free of charge, a
Syhopsisof Foreign Patent Laws, showing the cost and |
method of securizig patents.in all the principal. coun-
tries of the world. American inventor should bearin
mind that, as a genersl rule, any invention that is valu-
able to the patentte i this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about OXE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. Tbe facilities-of business and
steam communication are such that patents can be ob-

. tzined abroad by our citizens almost as easily asat

bome. The expense to apply for an English patent is
$75; German, $100; French, $190; Belgian, $100; Cana-
dian, $50. .

Copics of Patents.—Persons desiring any patent
jgsued from 1836 to November 26. 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent “of drawings and length of
specifications.

Any patent issued since November 27, 1867, at which

. time the Patent Ofice commenced printing the draw-

ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering.copies, please to remit for the same
asabove, and state name of patentee, title of 1nven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound |
Reference Book, gilt edges, contaime~340 pages and
many engravings and tables important to every, pat-

- entee and mechanic, and is_ 8 useful hand book of refer- |
ence for everybody. Price 25 cents, matled free.
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RELIEF

Method, from gll kinds of Prints, Pen Drawings,
than Wood-cuts.

| in the usual way.

JOHN C. MOSS, Superintendent.
PLATES

For Newspaper, Book and Catalogue Illustrations, Enzraved in Type-metal, by a new Photo-Chemical

Original Designs, Photographs, &c., much cheaper

These plateshave a perfectly smooth printing surface, and the lines are as deep,as even,
and assharp asthey could possibly be cut by hand. We guarantee that they will print satisfactor ly on wet
or dry paper, and on any press wheretype or wood-cuts can be 5o printed. Electrotypesmay be made from them

Our Plaies are now used by the principal publishers and manyfac urers in every state inthe Union.
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SEND STAMP FOR ILLUSTRATED CIRCULAR.

Please say Where you saw this,

A new Medical Treatise, ‘‘ THE
SCIENGE OF Lgﬁi (;n Snu.l’gdms-
ERVATION,” a ho or everyh 5
Price $1, sent by mail. m{y

original prescriptions, either one

THYSELF of wh ch is worth ten times the
rice of the hook. Goid Meda] awarded the author. The
ston Herald
all comparison, the moOst extra-
ordinary work on Physiology EAL F
ever published.” An IIlustrated
Pamphlet sent FREE. Address J
DR. W. PARKER, No. THYSELF
Bulfinch Street, Boston, Mass.
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MACHINISTS ToOLs.
NEW AND IMPROVED PATTERNS.
Bend for new iilustmted catalogue.
Lathes, Planers, Drills, &o.
NEW HAVEN MNMANUFACTURING CO.,
New-Haven, Conn.
THE ACME FOOT LATHE. BACK
Geareg, Screw Cutting. Cuts from four to sixty-four
threads. rice Eighty Dollars. Send for circular.
POST & CO., Cincinnati Ohio
|FOUNDRY AND MACHINE SHOP FOR
| Sale or Rent. We offer at a bargaln, our old works,

says: “The Science of Life is, beyond |’

Address JOBN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

‘Hopé for conve, wer Jol m-m
Send for urcnmrpe ot -
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«« Indispensable lo the Library, G{ergymau_
Lawyer, Physician, Editor, ~Teacher, Sludent,
and all of any calling in lfe who desire Enowi-
edge.”

ENCYCLOPZEDIA BRITANNICA.

Ninth Edition.--American Reprint.

This great work is beyond comparison superior in its |
elaborate and exhaustive character to all similar works. |
‘The contributors are the most distingutshed and orig-
1na% thinkers and- writers of the preseat-and of -the
as
This issue 18 the Ninth revision in a space of over one
hundred years since its inception, and this reprint,a
copy in every particular Of the Brit Edition now in
course of publication, 18 the best and eleepest wor)
ever offered to the AMretican
The_ articles are written in & most attractive style,
and the quantity of matter in each volume {8 ene=
third greater per volnme than in any other Cyclopsedia
sold at the samerates. -
The work contains thousnnds of Engravings on Steel
and Wood and is printed from entirely new type made

greas or it.
11 be comprised in twenty-one Imperial oetavo
volumes, six of which are now ready, and the succ ed-
ing volumes wiir beissued &t the rate of threea .year.

1 Price per vol., extra-cloth binding...... ... 35 83
In elf Tarkey Morecco. eXtra.....covamsens
] of- pages, -euts;
ibutors, etc. l:ﬂ}l be

'Sfﬂd on[*}by subsert
A neat Pamphlet, gi
full-vage mu.at.mtlona, I st or co
mailed gratis to applicants.

J. M. STODDART & C'U., Pnb)uhers,
723 Chestnut Street, Philadelphia.
H. H. KEY, Publisher; ’

Room No. 8, 120 Broadway. N. Y.
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THE TANITE CO..
-8TROUDSBURG, PA.
EMERY WHEELS AND GRINDERS.
GEO. PLACE, 131 ‘Chambers 8t., New York Agent.

TORPEDO VESSELS.: By Mr. BONALD
SON. A valuzble paper 1ately- read hefore the United

Service liistitute. &: full exposition of the Tor-
fedo-boat systemy, from e earlidst efforts to the present
ime. (iving dimenslons and performauges of the
several sizes built by- Thornrveroft Bros. tor the variots
governments highls. esting teiala of these boats,
and experiences In war, and a.de n of thatorpe-.
does used. 1 illustration. in Smmwfﬁ

AMEICAN BUPPL

uum'r No. 79. Prjea 10 cents.
be had at this office and of all newsiteniers.

EUREKA SAFETY POWER!

Practically impospible to ex~
plode. Tested to $00 1bs. pressure
per square inch.- 2-Horse Power,
8150, 3 to 4H. P., $250. Also,
Stationary Enginesand boilers,and
Spark Arresting Portable En-
gines for plantationuse. Sendfor
ourcircular. Discountto thetrade.

B. W, PAYNE & SONS,
Corning, N. Y.

POINTS OF A GOOD HORSE. BEING
the Re orc of the Committee a pgolnted by the New

A% ricultural Soclety to decide upon Rules for
Gmdn.nce Judg 8 of Horses. The Points of Excel-
lence. Size, Color, Symmetry of Body, Head and Neck

Eye and Ear, feet and Limbs. fully descrlbed Speed at
the Trot, and in Wnnﬂnl; yStyle and Action, etec., with
the percentage allowed for each quality. The Standard
Size and speed for Matrhed Carriage Horses. Gents’
Driving Horses. Family Horses, Park or Pheton Horses.
etc. An excellent Guide in selécting animals. Con-
tained In SCIENTIFIO AMERICAN SUPPLEMENT NO.
103, price 10 cents. Tobe bad atthisoficeand of all
newsdealers.

H.W.JOHNS” PATENT.

MATF RIALs. _ “*-3--

Li qnid I’lums-all shades, fine t in the world-
ﬂlre roof Paint, for Wood work, &c.
oof Paint, for Tin Roofs, Iron Work, &c.
0;1%3‘, with wh te F%m lProof goatm !
eof Ceating, for restoring an reservtngo roo
for Retorts, Furnaces, feaky Roofs, &e.
of
ita &

ements
Steam Pipe and Bm\gt Cover ings,
Steam Packing, Asbestos Boards, Fir

Coatings, Sheathings and Roofing Fe!

These clemare ready for use, and can be g
Ii(id by any one. Send for Samples; Psmphlem
sts, &c.

H. W. JOHNS MANUFACTURING COMPANF;
87 Maiden Lane, New York.
(PHILADEIPHIA BRANCH 406 Arch®t.

Also DOWNIE TRAIN R & CO., Boston.
for |8 W. HEMPS ED & CO.. Columbus, Ohio, -
oy | M 3. BUCK&Cg‘.CSé Louis, “
(=) B, .
THOMPSON &0 PSOR, ‘Qanw Francisso.
1872, 1874, 1875, . .®

SCIENCE RECORD.

Afew copiesof these splendid books are offered at
the following ve g{ll
Among the: gnijecl‘.e, @ following are the most note-
¥. exhibiting in & condensed form a general ae-
of the Progress of the World :
CHEMISTRY AND METAJ..LUHGY
NIES ARD ENGINEE
TRICIT? LIGHT HEAT 8 UND
éwnn

mm.
A(}RICU RE,
AL AND HOUSEHOL‘D ECONOM
RIA MEDICA ‘mn‘sm FETICS,
NA TURAL HISTOR  AND
ETEO m.u. PH’raIcs.
GEOGB PHY

GEOLOGY MIN. ERALOGY,

BIOGRAPHY AND NECROLOGY.
Each yearly volume containg abouz 800 octavo pages,
of m.dsnma

hmmﬂ,

including a n.r;ua number ke
They are bound in ntial ﬁ ding
and will be ma led on receipt of nel‘% each, Address ,"

MUNN & CO., PUBLISHERS,
37 Park Row, New York eity.

THE
QY O B . T
Sciendific American,
The Most Popular Seiegtifie Paper in the World,
THIRTY-SECOND YEAR.

i . | — -, v .
Only $3.20a Year includingPostage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new mventions and discoveries,
representihg Engineering Works, Steam Machinery.
New Iuventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi~
tecture, Agriculture, Horticulture; Natural History, etc,

All Classes of Readers find iIn THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in«
formation of the day; and itis the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intell gent mind,
this journs.l affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every comnrunity where it circulates.

Terms of Subscription.—~One copy of THE SCIEN
TIFIC AMERICAN will be sent for one year- 52 numbers-—
postage prepaid, to any subscriber in the United States
or Canada, an receipt of three dolars and twenty’
cents by the publishers; six months, $1.60; three
months, $1.00.

Clnbs.—On.¢ extra copy of THESGIENTIFIC AMERI-
0AN will be supplied gratis for every club of fwe subscribers
at $3.20 each; additional copies at'same proportionate
rate. Postage prepaid.

Oné eopy of THE SCIENTIFIO AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPELEMENT will beeent
for one year, postage prepaid. to any subscriber in the
United States qr Canada, on receipt of seven doluwo by
the puplishers.

The safest way to remitis By Postal Order, Dra.t&. or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly. addressed, seldom goes
astray butisat.the sender’s risk. - Addrees all Ketters,
and make all orders, drafts, etc., payable to

MUNN & CO.,

- 387 Park Row Ncw Yoi-k.

YHE “Scientiflc Ameriéan® 1s ted wittrEHAS,

ENEU JOHNSON & CO.'S IN, _’lemh end Lom~
bard Sts., Philadelphis, and 59 Gald §t;, New Ycrk.





