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Fig. 1.

NEW IMPROVEMENTS IN THE HARRIS-CORLISS STEAM
ENGINE.

The Harris-Corliss steam engine has achieved so wide a
celebrity, and has been brought so prominently into public
notice of late years, through the trials which it has success-
fully undergone in geveral fairs, that we deem it unneces.
sary, in the present connection, to review in any detail the
general construction of the machine. From the engravings,
Figs. 1 and 2,
valve gear sides, it will be perceived that the mechanism

herewith, showing both the crank and the

which moves the yalves is outside the steam chest, hence
The
yalye gearing is mainly & simple eccentric. The same valve
admits and cuts off steam, and its location is such that there

susceptible to constant supervision and easy access,

THE IMPROVED HARRIS-CORLISS STEAM ENGINE,

are no long passages at each end of the cylinder to become
filled with live steam. The exhaust valve is correspondingly
located beneath the cylinder, has similar advantages, and
through its situation frees the cylinder of water in a tho-
rongh manner

The form of the valves will readily be understood from
Fig. 3 (see page 908), in which a valve is shown in section
at A. The valves are circular slides, motion being imparted
to them by levers keyed to valve stems, These stems have
a flat blade of the length of the valye in the steam chest, and
the valves oscillate on centers or fixed bearings in the front
or back bonnets, In their adjustment, an important im-
provement has been made, to which we shall allude further
on

The general arrangement of the governing mechapism
is such that the quick opening and closing of the valves at
exactly the proper time is secured by positive devices. Of
these last, the prominent feature is the combination of
eccentrio and wrist plate, the latter affording an increasing
speed at the end of the throw of the eccentric to compensate
for its slow motion, at that period, in opening the steam
valve. At the same time, the steam valve at the opposite
end of the cylinder commences to lap its port, also by the
motion of the eccentrie, but by a reverse or subtraction of
speed, produced by the samo wrist plate, which spoed is
constantly decreasing till the throw of the eccentric is com-
pleted. The rapid opening and slow closing of the exhaust

Continued on page 08.
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Our aquatic sports seem to  be nssuming mx artificial na-
ture which is rendering them more and more unlike those
of an earlier and less ‘‘advanced” period. Rowing races
certainly have become reduced to compotitions in which the
conditions lmposed by Nature, which give zest o the exer.
clse and, through their very variety, constantly call forth
fresh skill, nre onrofully eliminated, There is no sport more
exhilarating, more healthful, or more relinble in results than
this, when genuinely followed; but as it is now practised
it is senrcely possible to place iton a level with the sports of
the turf. It s an undeninble fact that horse racing hins
resulted in vast improvements in the breed of horses, and
thus a gonuine good iy gained, which at least noutralizes the
ovils attonding the practice.  But we doubt if any corre-
sponding advantage can be shown in favor of modern strug-
gles at the oar.

Wa have learned to build boats so light and fragile that
almost the rope dancer’s skill is required to maintain one’s
equilibrium in them, They are utterly useless savein water
as smooth as glass. The oarsmen are educated to so fine o
piteh of physical culture that exhausted Nature too often
passes the dividing line, and the superb athlete breaks down
and becomes & life-long invalid. In fine, boat, water, oars,
training, conditions of wind and weather, everything attend-
ing the sport, are all subservient to the single aim of disposing
men 89 that by muscular work they can accomplish a cer-
tain distance in & certain time. So far #s boat and water
play any part, & result equally useful would be reached did
the crews, instead of risking their lives under a torrid sun,
seat themselves comfortably in & gymnasium and pullin
concert against machines which would register the mechan-
ical effect of their efforts in foot pounds, the crew with the
largest registered number to be declared the winners.

The reports of the recent regatta at Saratoga tell us that
the Cornell wen won by sheer force of strength. They
showed no technical excellence in their rowing ; their ap-
pearance was not especially graceful ; they lacked what is
technically called form; but they lifted their boat, as it were,
by main strength, and poshed it forward with the power
and endurance of giants.

Wedo not think that such work is entitled to the nuno
of skillful boating; and certainly, in point of heroism, it must
be considered inferior to that ability which guides the life-
boat through the surf to the wreck, or pulls against vary-
ing tides and currents, or urges the sharp bowed whale boat
in pursuitof the sea monster, or even handles the oar ina
high running sea. To our minds, races occurring, not in-
hotJuly but in cool October, and not in mere shells on a

placid lake, but in"staunch cutters in a sea and tide way,

would be infinitely more beneficial to the participants, and
at the same time wounld call for the display of higher qual-
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OUR YACHTS AND YACHTING,

There are abundant criticisms which may justly be urged
aguinst our present so.called yachting, Our yacht fleets
are supposed to be u nurséry of marine architecture, a con-
stant field for experimentation in the construction of sailing

% | craft of the finest possibleform. The building of yachts is

presumed to have higher aims than the mere furnishing of
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pleasure boats. We have, it is true, produced many beauti-
ful models, famous the world over, but some of the best
judges of naval :rehlucmm assert that we have never sur-
passed the celebrated Amerim, built by Stecrs nearly a quar-
ter of & century ago. That vessel has recently beon in
dry dock refitting, and certainly it is difficalt to imagine
more exquisite lines than hor under-water body presents,
We cannot therefore olalm any material advance in the
hull architecture; nor can we assert that we have built
vossels with improved seagoing qutlltlu The Amer-
fca crossed the ocean yoarsago to sall for the Queen's cup.
A few yachts have done so since, but the pleasure vessels
rarely go to sea during a stormy season of the year, Yet
pilot boats even smaller in size conatantly eruise hundreds
of miles from land in midwinter, and in the fiercest g-le- 3
and Long Island and New England fishermen unhesitating-
ly put to sea in storms which would sond every yacht elose-
reefed into the nearest harbor. Nor hasour yacht squadron
shown itself of value as & school for seamen. The wretch-
ed incompetence exhibited in the ciroumstances attending
the disastrous capsizing of the Mohawk, the largest salling
yacht in the country, in New York harbor a fow days ago,
is too fresh in the public mind to need any commenting npon
in this regarnd.

So far as competition goes, the yacht race has become s
matter of speed, no matter how gained. We have seon re-
peated instances of vessols fitted with sails so Iargely out
of proportion to the halls that a moderate breoze would be
veory liable to throw the Iatter on thelr beam ends. But to
counteract the enormaous heeling tendency, melng crews of
unusual numbers are brought on board, and each man is
provided with a sand bag. He issimply lving ballast, and
his duty is to transport himself and sandbag as far 1o wind-
ward as ho ean get.  The pressure on the salls is met, not hy
bulld, nor by displacement, by breadth of shoulder, but by
welght of men and sand bags.  Not long ago & catamaran
(two parallol hulls covered by a transverse staging and
rigged with mast and sails) falrly vanguished a number of
cruck yachts, The yacht owners loudly protested against
being conquered by so outlandish a eraft, forgetting the fact
that the ingenlous bullder merely galned stabllity by a de-
vice substantially the same and very much more effective,
though of eourse more obvious, than thelrs. Certainly the
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moans he adopted were not a whit more artificial.

| ventilating devices, still an increasing interest in the mattor
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- The (Rey. .Dr. Hepworth, of this city, an enthusiastic
\'nchlumnn, hag, since the above was written, published a
worl in which our yachting is merciléssly eriticized. He says
of the yachts: “ They have generally very graceful lines,
great breadth of beam, which makes them roomy and com-
fortable under deck, but are often so overlonded with spars
and canvas that they are unfit for rough ontside work. Our
topmasts run up to such an ineredible hight that,when the bont
boging to roll in a seaway, it seoms oy though she would
never stop until ghe had jerked out her spars,

** The crowning defect, and one which we are beginning

to acknowledge, is the shapo of the bows. They are so
sharp that they not only cut through the ‘water when it Iy
smooth, but they also cutinto it and under it when there is
any seawny on, The only thing that holds the head of a
yacht up in rough weathor is its proposterous bowsprit and
jib-boom.  We erawl along inshore and run for a harbor
when the wind blows a recfing breezo. The play of a const
er or lumboerman is the ugony of n yacht,”
In thls country, where a large standing navy no less than
an army is deemed unnecessary, it follows that not ouly the
military but the marine service must in time of need be de
rived from the people.  Ounr geographical position moreover
renders it likely that a war between ourselves and a foreign
power would mainly be waged afloat. An advantage to the
community therefore primarily exists in fostering aquatic
skill, while there are other advantages, sufficiently indicated
above, which also might be secured. In this view the pres-
ent condition of our aquatic sports is plainly one which
might greatly be modified to the general benefit.

THE VENTILATION OF RAILWAY CARS.
Scarcely less important than the long-vexed snd almost
hopelessly unsolved problem of securing good air in public
assembly rooms is the proper ventilation of public convuy-
ances, Under no otherconditionsare we packed so numer-
ously in limited spaces ; and as a rule our journeys are of
longer duration than the times we spend in places of public
amusement, instruction, or worship,

The problem, so far as it relates to railway cars, was dis
cussed at considerable length at the recent convention of
the Master Car Builder's Association. Neither the commit
tee's report nor the subsequent remarks of the members of
the association give much cause, however, for expecting
any immediate relief from the poisonous atmosphere the tra-
voling public has to put up with as a rule.  The important
fact that pure airis desirable in public conveyances is recog-
nized in alulguldaoﬂol way; but, so the committee say -
“*Thesubject (of securing it) is still practically encumbered
with difficulties, and ouronly hope is that, by treating it
piecemeal, the difficulties may one by one hemm"
The past year has been ‘‘ quite barren ™ of improvement in

among car builders shows that * some progress is being made
in the right direction."

But two or three recent devices were noticed by the nsso:
ciation, and of these nothing positive was determined, Mr
Daniel 8. Darling, of Brooklyn, submitted the model of a
ventilated car, by which he claimed to meet all the require
ments of the case, By this plan the fresh air is taken in
through an opening at the crown in theends of the car, im-
mediately under the roof, the opening to be regulated ac
cording to the speed of the train and the quantity of air de
sired. The inﬂovring air is received in an air chamber and
dolivered through side openings a quarter of an inch wide,
extending the whole length of thecar. With an inlet 12
inchps by 6, and a speed of 20 miles an hour, o stoady sap
ply of 800 cubie feot of fresh air a minute is promised, or
enough to effect an ontire change of air in the car every thres
minutes. No n&tempt appears to be made in this plan to
prevent the entrance of smoke and dust ; while the current,
entering the body of the car in sheets, would seom to be
specially favorable to drafts, though the inventor is of opin.
jon that in a car ventilated in this way the fresh air will be
diffused very gently.

Mr. H, A, Goug\..o{ Now York, also presontod a model i1-
Justrating some Improvements on his mode of car ventila.
tion. mphnhnhunhdthpuml-nmm
ning on the Boston and Albany road, giving, it was report
ed, very good 1 satisfaction in warm weather. In cold wethera
thennduof the car was defective, espocially on an ac-
commodation train ; but that dificulty Mr. Gouge was confi-
dent he could overcome. Another car on the same road was
provided with a fan ventilator, with excellent resalts in
warm weather and with a moderato rate of speed ; but it
was very difficult to heat the air sufficiently in cold woather,
and the air was rather close when the car was not in mo
tion.

Still another plan was tried on the same road, the manage-
ment of which seems 1o be in earnest in this
matter : & plan devised by Mr. Gates, of Boston. It conalsts
in lowering the hoad lining a few inches so0 a8 to make an
alr chamber between it and the roof, from which chamber
the freshiair nunthhdy of the car w wire cloth
or perforations extending the entire longth of the car. The

entranoe and exit of mmumy *n
each end of the car. So far tho to work wall,
but » longer trial mast be made hdnn [y m opinio

can be expressed In ar
in on trinl on the Pennsylvania Road, e

Favorable report was also made of MW
tor, with which cortaln western m
monting. The Canada Southern hus h
tors, on four cars, and the
nounced its

very.
in, but not enough to be troublesome,
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) W b‘eun the mol ‘extended into a hood covered

auze, and carrying in the end a wicket
by arod. In the bottom of the chamber

’ hmo_mu through which the air is forced down the center

of the car. The rear gate acts as an exhaust.  So far
resembles Mr. Gates'.  For summer use, when the
windows haye to be open, the rear gate is closed, and deflec-
tors aro used to provent any inrush of smoke or dust at the
wlpdovu. and to serve ns an exhaust, The chief objection
soomy to be that it is costly, and the air is not warmed.
Eyidontly thero is a good fleld here for our inventors fo
“oultivate, one likely to bo profitable to them and very bene-

fielnl to the traveling public

-t

. TIMELY mom DANGERS,

While the mercury remains in the nineties and occasion-
lly rises above 100% it will be a prudentinl measure to keep
wsharp watch on any Kerosene oil that is being used, There
are large numbers of raseally or ignorant dealers who sell
a compound containing gusoline and other light products
which will readily flash at 100° and often at 90°. As it is
the gas or vapor from the oil that explodes, it is hardly ne-
cossary to point out the danger of keeping a material in the
house which, during the intense heats of summer, will reach
n state when such explosive gas is freely evolved.

Public attention may also here bo called to the peril in-
curred in nsing keroseno on traveling conveyances, We no-
tice that in several instances it is being used on railway cars
in place of the sufe candle; and on stenmbonts where conl gas
is not. employed, it is the only mode of illumination. It is
curious to remark that for marine purposes the thoroughly
roliable sperm oil is gradually becoming ebsolete;and that
oven for vessels' side lights, where certainty of continuous
illumination is the prime necessity, kerosene is being used.
Sperm oil is actually difficult to obtain in this city, even in
comparatively small quantities.

Of course, in the confined limits of vessels and railway

cars, the perils from kerosene are greatly angmented; and
where inspections by government officials, as in the case of
steambonts, may carefully be made, we think that such
should inelude a most rigid investigation into the kind and
nature of oil employed. There are, of course, certain kinds
of kerosene in the market practically as safe as sperm oil;
but on the other hand, the poorerand more dangerous grades
are cheaper, and hence are used both through ignorance and
cupidity. The steamboxt law is extremely explicit on the
subject of explosive compounds, and it covers all cases,
whether the material is barreled for freight, or innocent.
Iy contained in the cabin chandelier. It distinetly states that
“no products of petroleum shall be used on any steam ves.
sel for illuminating purposes that will ignite at o lower tem-
perature than 150° Fah.” The penalty for carrying danger-
‘ous explosives is $5,090 fine, or three years’ imprisonment, or
both. The law is certainly stringent enough, and it remains
for the authorities to enforce it, otherwise some frightful
conflagration aboard a steamboat may be the result of their
neglect.

We mention steambosts more especially because at this
season of the year they are almost always crowded, and an
accident, even through panic alone, may easily assume very
serious proportions. Kerosene, we, think, has no place on
railway cars; it does not give an adequate light for reading
at night, nor is it in any respect, save, perhaps, in point of
expense, an advantage over the time-honored candle. In
case of s collision or overturn of the cars, the breakage of
the lamps and spilling of the oil have often produced a fire
and a panic, and will so again if the companies persist in al-
lowing its use.

e ett——
THE THUNDERER BOILER EXPLOSION.

The double-turreted English ironclad Thunderer was re-
cently the scene of a terrible boiler explosion. The vessel
was built some three years ago but, had never been fitted for
sea nor had her machinery tested. She had eight boilers of
the common low pressure type, which supplied steam to
twenty-six small engines for performing various work, be-
sides to the main propelling engines, of 800 horse power.
An official trial having been ordered, on the measured mile,
near Spithead, steam was got up. The safety valves were
supposed to be loaded to blow off at 30 1bs., and a large force
of experienced firemen were employed under the Chief In-
spector of Machinery. Fires had not long been started when
a loud, sharp explosion, exactly resembling the report of a
38-tun gun, was heard, and vast clouds of steam poured
up from below. The destruction was terrible. The men in
proximity to the boiler were torn to piecces, while others,
cooped up in the after-hole, were literally boiled to death,
Fifteen persons, including the chief engineer, were killed
instantly, and fifty-six were wonnded. The vnd of the for.
ward boiler on the starboard side was blown completely out,
the uptake and main steam pipe were hurled bodily away,
and the after fire room, generally, was a ruin,

It was supposed (and in the detailed accounts of the disas.
ter which have reached us by mail, it is 20 stated) that a
deterioration had taken place in the boilers, rendering them
wenk, owing to the lapse of time intervening between their
reception from the contractors and the special trial, A tele.
graphie despatch, however, coming before the mail, reported
the result of the official investigation, and the accident ap:
pears to have been due to the most inexcusable nogligence,
Provious to the steam trial, the bollers had been tested by
hydranlic pressure, und, of course, all the safety and other
relief valves were tightly fustened down by steel wedges,
The wedges were forgotten. The pressure soon exceeded
the strength of the plates, and the explosion was a neces
sary consequence  Thoso watching the steam gage must

Seientific Querican,

have seen its rapld agcent ; and certainly it seems impossible
that they could have failed to remark that the safety valve
was not lifting. after the 80 Ibs, set pressure had been nt-
tained, and to have taken measures promptly to discover the
cause; but the most cautious of men, on the other hand, con-
not reagonably be expected to foresee nnd guard against the
consequences of such inconceivable blundering as here ap-
pears to hayve been the case, This is the third serious dis-
aster which has occnrred to the English ironclads within a
year, the previous casualties, the sinking of the Vanguard
and the collision of the Iron Duke, being due to negligence
but little less culpable

- ——eer—
THE CENTENNIAL EXPOSITION,

As the days have grown cooler, the attendance at the
Centennial already shows gratifying signs of incrense. Ex-
curgion parties, wisely postponed until the conclusion of the
hot weather, are now arriving in rapid succession. Whole
militia regiments from this city, college students by the
hundred, miners of the Reading Coal and Iron Company
by the thousand, bands of workmen from factories, besides
the throngs of individual visitors,fill the buildings to an ex-
tent which is suggestive of the crowding which must take
place when the September rush begins. The Granger ex-
cursions, and the farmers generally, are waiting to gather
the harvests, and also for the great agricultural dinplay of
live stock, ete., to open later in the season, From present
indications we think that those who contemplate a careful
study of the Exposition will do well to make their visits
now rather than risk later the annoyances which must
follow the presence of a great crowd. If the interest which
the people are taking in the show on one hand, and the
comparatively small attendance during the past fow weeks,
are any criterions, the estimates made of the throngs which
will pack the buildings in September and October are
more likely to be exceeded than otherwise. Every depart-
ment is now in perfect order, and the most elaborate of
examinations can be comfortably and leisurely made.

Preparations for the live stock show, to be open from
September 21 to October 4, are being rapidly advanced. A
new entry I8 announced, which will be of the greatest inte-
rest to our stock raisers,in the shape of a drove of 100 of
the choicest English cattle from the flocks and herds of Lords
Chesham and Walsingham, the Royal Agricultural School,
and others. The show of sporting dogs, to be held on Sep-
tember 4, 5, 6, 7, 8, also will be very attractive, a superb
collection being expected from the celebrated English ken-
nels. A large nnmber of valuable prizes have been offered
by private parties for the finest animals of various breeds.
The American Forestry Association are to meet on the
grounds early in September, and probably some useful sug-
gestions will be forthcoming relative to the preservation and
protection of forest trees

THE ENGLISH COLONLES,

Four of the five Australian colonies, Victoria, New South
Wales, South Australia, and Queensland, are represented
at the Exposition. The fifth colony, West Australia,
penal settlement of scanty population, sends nothing. The
vast gold productionof Australia and New Zealand is repre-
sented by a tablet which faces the visitor at the entrance of
the Victorian section. This gives statistical figures showing
that, since 1851, the colonies have produced $1,220,823,084,
a vast sum which affords an idea of the great »dle which
the precious metal has played in the development of these
young and vigorous provinces. An excellent feature of the
Victorian exhibit is a collection of photognpbs grouped in
frames of uniform size, illustrating the scenery, towns, and
principal buildings in each of the shires into which the col-
ony 1s divided. The most striking landscapes are presented
in large oil paintings. Wheat, barley, oats, and wool, the
last in fleeces of remarkable size, are the principal agricul.
tural products exhibited. There are, besides, a fine collee-
tion of minerals, cases of stuffed birds and animals, shelves
of ales and wine, cordsge, stone ware, and food prepara-
tions of all kinds,

The adjoining section is that of South Australia, the agri.
cultural resources of which are better than those of any
other colony, although the mining intorests are very small.
The southern portion is elaimed to be the finest whoat.
growing country in the world. No less than 112 varleties
of wine are shown. A series of photographs represents the
rural life of the colonists, and the same graphic means is re-
sorted o to show how a telegraph line was constructed
across the island. The most curlous exhibit in the section
consists in the novel and beautiful objects made of the ogRn
of the emu. These are as large as ostrich eggs, and have
a dark green surface resembling granulated moroceo leath.
er. They are superbly mounted in sllver. One of the most
elaborate pleces represents the egg (which opens and forms
a caskot) as n rock an a hill overshadowed by a peculiar in
digenous tree.  On the slopes of the Lill groups of natives,
in oxidized silver,are seen hunting emus and kangaroos, An.
other shows a group of gold miners at work, In the egg, and &
lively encounter between natives armed with spears and
clubs is going on outside in the midst of singular vogotahle
growths.

The New South Wales court 18 Inrger than that of olther
of the other colonies. A mineral trophy contributed by the
Government Department of Mining is, aftor the groat yollow
column representing the gold production, the most promi-
nent object. It consists of four large buttresses of conl
from different mines, and of spocimens of fron, lead, tin,
copper, and auriferous ores. There is also a fine collection
of tin ore specimons. Among the many photographs s one,
a view of Bydney Harbor, which measuros five feet by three

feet four inches. This was printed from a vegative of

A pyra-

gimilar size, and one of the largest in the world,
mid of wine bottles, it is snid, containg over 100 kinds of
wine. There is.a small colloction of peculiar birds, among
them being the ‘“gettlor's clock” (dacelo gigantica) that
salutes the rising sun with o sound resembling a inugh, and
the Herodias crane that carries, attached to the middle of
its back, n number of long skeleton festhers which it can

crect at pleasure, Kangaroo leather, used-for boot tops, is
displayed in abundance, besides excellent exhibits of wool,
woolen fabrics, and native woods,

Queensland divides her wall gpace into black panels, in
which are descriptions and statistics of the different parts
of the country. Near the appropriate tablets are land-
scapes, and also specimens of products of the various sec
tions. A gold pyramid, and exhibits of wines, wools, oils,
ete,, fill the center of the court,

New Zealand exhibits bituminous coual from sixteen dif-
ferent seams, a pyramid of gold, a fine collection of ores
and samples of crude petroleum too heavy for anything but
lubricating purposes. A singular substance is the Kauri
gum, & vegetable deposit found about six feet below the
surface of the ground, in lumps of all shapes and sizes. It
is supposed to have been distilled by Nature from a species
of conifer. It is worth %200 a tun in New Zealand for mak-
ing varnish. There are also some good specimens of the
plorimium tenax or New Zealand flax, worked into ropes
and mats, and an interesting collection of garments, weap-
ons, ete., of the Maoris, besides industrial products of all
kinds.

Tasmania shows prineipally wool, wheat, and the dressed
furs of a number of singular animals found only in the Aus-
tralian group, including the platypus, kangaroo, wirubut,
bandicoot, and the Tasmanian devil. There is a curious
jelly for table use among the food productions, made of sea
weed, and a photograph of the last aboriginal Tasmanian,
the sole member of a race supposed by Haeckel to be near-
est of all to our alleged monkey ancestors.

Ceylon sends coffee, nutmegs, tapioca, pepper, gums, and
gamboge, all raw products. Singapore sends a similar dis-
play, with the addition of some plumbago, and an elephant
carved in that material by a native. Mauritius displays
samples of arrowroot, sugar, medicinal plants, and a collee-
tion of ethnological types. The Archipelago of Seychelles,
a dependency of Mauritius, sends sixty-seven varieties of
woods, besides cocoa, cloves, and coffee.

The Cape of Good Hope covers the inside of the allotted
section with skins of wild animals and elephants’ tusks, and
crowds the space inside with ostrich plumes, dried plants,
wools, etc. There are some curious necklaces and brace-
lets of melon seeds and steel beads, ostrich eggs converted
into cups and card baskets, and a model of a leviathan incu-
bator, flanked by two ostrich chicks as specimens of its
work., The Gold Coast colony exhibits curionsly artistie
gold ornaments and wood carvings, the work of natives.

Jamacai, West Indies, displays nuts, barks, spices, rum,
arrowroot, and yam flour, breadfruit meal, cassava starch,

a | coffee grown at 3,000 feet above the sea level, said to be the

finest in the world; beautiful fancy articles made from a
lace bark of the lagetta tree, and artificial flowers, looking
like wax work, but formed from the cuticle of the leaf of
the Yweoa aleifolia. The Bahamn Islands send exquisite
wreaths and sprays made from little pearly white shells,
baskets made of mimosa beans, and specimens of tortoise
shells, sponges, ete. Bermuda contributes corals, palm leaf
fans, cups and boxes of cedar, and a model of the great
floating dock, besides sending frequent shipments of vegeta-
bles to Agricultural Hall. From Trinidad we have ficty-
soven samples of native woods, crude gutta percha, Angos-
tura bitters, crude asphalt from the great Pitch Lake, and
various vegetable fibers adapted for cordage. Guiana sends
samples of sugar and rum.

This completes the list of the productions of the English
colonies : a display which for completeness and instructive
value is, as a whole, one of the finest in the great Fair.

—-

Progress of the Rallway Tunnel under the Hudson
River, New York clty.

In April, 1875, we gave the details and drawings of the
Hudson River Tunnel, projected by Mr. D. . Haskin, of
this city, and designed to establish direct railway communi-
cation between New York city and Jersey city. Thoe work
was begun by commencing a vertical shaft of brick masonry,
80 feot in dinmeter and 4 feet thick, at the junction of Jer.
soy avenue and 15th street, on the New Jorsey side, be
tweon the present depots of the Erie and Dolaware and
Lackawanna railways. After the shaft had reached a depth
of about 20 feet, the Delaware and Lackawanna Company
commenced legal proceedings to stop the work, obtained in-
junctions, ete., and, by resort to various legal quibbles,
mansged to delay the enterprise until the present time.
The Hudson River Tunnel Company has, however, cone off
finally vietorious, the injunctions are removed, and the
construction is now tw be proceeded with, It is understood
that the wealthy S8enator Jones, of Novada, furnishes the
cupital, tho estimated cost being ten to fifteen millions of
dollurs.  The shuft on the Jersey side is to be carried down
04 foot, The horizontal tunnel under the river will then
bo commenced, Tho latter 1s to be 26 feet in dismeter.

———,—tt——
A New Test Coror.—The flowers of the vielst and iris
lhave recontly been found to yield o very fina blue color,
which is & more delicate test for acids and alkalies thun the
solution of litmus commonly employed. The name of the
new color is phyllocyanin, Tv will prabably before long find

{ta way intoall chemica) Jsboratories




municated to the steam valves instantly by the governor.
The latter is extremely sensitive, and in reality performs
vory alight labor, since it puts forth only the force neces.
sary to move a small stop, and indicates merely the chango
roquired, to the levers which move the valves. There Is an
ingenious stop motion provided, which, should the regulator
become inoperative through any cause, effectually prevents
the engine running away, The mechanism is such that the
steam valves are then not allowed to hook on, and therefore
they cannot open. Consequently the engine is stopped by
this mechanism alone, although the screw valve may bo
wide open.

The principal improvement to which it is the object
of the present article to direct the reader's attenten.
tion, as has already been noted, is found in the means of

the valve stoms 80 as 1o obviate the stuffing boxes,
while at the same time rendering them self-packing. Hith
erto, in order to prevent the grinding of the cast iron faces

Scientific Qmerican,

engine, from 10 to 1,000 horse power, in a manner both
thorough and exact.

The machine is based entirely on the Corliss system, and
was construoted under the ssme patents during their con-
tinuance. It therefore embodies the advantages of engines
of that type, together with those secured by the improve.
ments lnvented by its manufacturer.

Tho Harrls-Corliss engine gained gold medals at the Cin
cinoat! fairs of 1873, 1874, and 1875, and in the last-men-
tioned year an additional premium of §800 in gold. It is not
oxhibited in the Centennial Exposition, we are requested to
stato, on account of the inability of the manufacturer and
the Centennial authorities to reach an arrangemont satisfac-
tory to the former. For further Information, address the
manufactarer, Mr. William A. Harris, Providence, Rhode
Island.

4o
Why Is the Sea Salt)

Professor Chapman, of University College, Toronto, says
that the object of the saltness of sea water is to regulate
ovaporation. If any temporary cause raises the amount of
saline matter in the sea to more than its normal value,
evaporation goeson more and more slowly. If the value be
deprociated by the addition of fresh water in undue excess,

of the valve and bonnet, a collar has been placed out on the
valve stem 50 a8 to boar againsta heavy cast iron bracket or
bonnet secured to the side of the cylinder. This
counteracted the thrust on the valve stem—if we
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views enlarged. Fig. 4 s n transverse section. It s mado of
one pieco of sheot metal having clasps, A, bent up from
elongated wings, B, which last are separated by a slit and
fitted to the coneave inner side of the pen
plates is the reservoir, ¢, whenee the ink tlows down to the

Below the wing

point of the pen The spring clasps firmly secure the de.
vice to the pen in the manner indicated in the sectional
view,

The inventor states that the large quantity of ink taken
up at one dipping is always under control, and that a clear
sharp outline is left by the pen. The capillary attraction of
the inner sides of the device Is so great that the possibility
of the ink dropping out, when inverted, is avoided, while
the quantity of ink contained will last from 20 to 30 minutes
The attachment, being made of gold or silver, or heavily pla-

ted, is unaffected by the action of the ink, and will last in-
definitely. Patented through the Scientific American Pat.
ent Agency, June 18, 1876.  For farther information, ad.
dress the inventor, Mr. Henry H. Perkins, P. O. Box 585,
Utica, N. Y.

-

To Preserve Flowers and Flants,
The following instructions are from the pen of Rev. G-
Henslow, one of the best practical botanists in England,

the evaporating power is the more and more increased. He

may ase the term—due to the steam pressure with-
in, which otherwise would force the faces mentioned
together, cause wear, and speedily render the mo-
chanism untrue. In addition to this collar, the
usual gland and stuffing box for the valve stem were
roquired. Apart from there being here a multipli-
city of parts, which it would be a great advantage
to simplify, the casting, of course, had to be paint-
ed, and the paint in time would, by the heat, be-
come cracked and worn; while the lubrication of the
stem, with consequent unsightly dripping, sided in
rendering the whole contrivance one for which a
nester and better armagement might well be sought.
The now device which has lately been substituted (but
which has now been tested by the manufacturer for nearly
four years), and a sectional view of which is givenin Fig. 3,
soems to remove all difficulties. Itobviates the stuffing box
completely, and shifts the thrust collar from the outside to
the inside of the cylinder, and, abolishing the extra cast iron
bracket, causes the collar to bear directly against the bonnet,
E. Disthe valve stem on which is shrunk the steel col-
lar, F, which, as shown, fitsin a recess, a, of the bonnet.
The opposing faces are finely scraped in manner similar to
planer slides or lathe ways. Consequently they approxi-
mate very closely, and are packed by the steam itself acting
ontward on an area equal to the section of the valve stem,
D. It will be seen at once that the joint is self-packed,
while its chances of wear are exceedingly small, certainly
very minute in comparison to what might be the case with
cast iron surfaces, perhaps 8 inches in diameter, under
other arrangements, The bonnet,E, now becomes a finely
polished casting, rendered light by the hollow chamber
within. Into this space all drip enters, and is carried off
by the pipes, G, which, as shown in the large engraving, ex-
tend from bonnet to bonnet, soas 10 keep all clear and empty.
The other improvement which may be noted is not repre-
sented in the engravings. It is, however, a novel piston
packing, devised by Messrs. Babbitt and Harris, and which
has been in practical use by them for some four years and a
half. Its efficiency will be understood from the fact that
single-acting engines, in the cylinders of which it has been
applied, have frequently run for an entire day at a time
with the back cylinder head off, and this with no leakage
past the piston. The general construction is simply a pack-
ing ring, in sections, inserted in a grooye in a chunk ring,
and held out, not by steam, but by spiral springs made of
German silver. When steam is admitted into either end of
the cylinder, the packing ring is carried by the steam over
to the gide of the groove in the chunk ring, making a joint
there and sllowing the steam to pass down by and under the
packing ring. The latter is thus balanced, while a very
light spring is able to exceed the action of gravity and hold
the ring out. The packing is very easily taken out and put
in, as it is all held in its place in the chunk ring by pins for
that purpose, which are removed beforo putting on the fol-
Tower. It is stated to be free from the defects of steam pack-
ing, and, with proper cylinder oil, not to require renewal
for years. The engine is comely in all its proportions, as the
engraviogs show, and finished in the best manner possible.
It remains now to sum up briefly the advantages which are
claimed for the machine, which claims seem, from its con-
struction, 10 be well founded. They are cconomy of fuel,
wear, oil. and all that relates to the production of power; an
increased smount of work, regularity of speed under vary-
ing load and pressure, accessibility of all parts; no portion of
the regulating mediom scts through stuffing boxes nor enters
the steam chest, nor Is out of sight of the engineer; the cyl.
inders are bored out of hard, strong iron; the shafts are made
of hammered wrought iron, with ample bearings; the stop
motion, as slready explained, prevents running away;
and the recessod valve woats prevent the possibility of
shoulders wearing on them,
the last because it s a point the value of which we have
frequently urged upon engineors, the small purts of the en-
gines are interchangenble; and therefore should acoldent oo-
cur, the injured portion can be speedily and scourntoly re-

Fig. 3.—THE HARRIS.CORLISS STEAM ENGINE.

gives the results of various experiments in reference to
evaporation on weighed quantities of ordinary rain water
and water holding in solution 2-6 per cent of salt. The ex-
cess of loss of the rain water compared with the salt solu-
tion was, for the first twenty-four hours, 0°54 per cent,
at the close of forty-eight hours, 146 per cent, and so on

in an Increasing ratio.

-
>

IMPROVED FOUNTAIN PEN.
The annexed engravings represent an ingenious little in-
vention, well calculated to be of service to the large class of
persons who constantly use the pen. Itis a fountain at.

¢ .1
ngz

B
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tachment for pens of all kinds, easily attached and detached,

Lastly, and we resorve it 10| and supplying » Inrge quantity of ink without interfering

with the elasticity of the pen. The disadvantage often met
with in fountain pens, no one of which, of course, can be
constructed to suit the requiremonts of all hands, is thus
avolded, for tho writer, after seouring a pen that suits him,

placed from the manufactory. The manufucturer even koops | has only to apply the attnchiment,

extra cylinders on hand 10 meet such eworgoncies, while, by

Fig. 1 of the engraving ropresents the device in full size

the aid of special tools, hie Is enubled to construct the whole [ and in place, Figs, 2 and 8 are, respoctively, front and rear

The materisls required are common cartridge paper, thick
white blotting paper, cotton wadding, and millboard,
all cut to the same sizo. The plants should be gath-
ored in dry weather, and soon after the flowers open,
when thelr colors are brightest, Succulent plants
such as daffodil, orchis, or stone crop) should be put
into scalding water, with the exception of the flow
ers, for a minute or two, then laid on a cloth to dry

Arrange the specimens and papers in the following
order : Millboard cartridge paper, wadding (split open,
and the glazed side placed next to the cartridge paper),
blotting paper, the specimens, having small pieces of
wadding placed within and around the flowers to
draw off all the moisture us quickly as possible, blot-
ting paper, wadding as before, cartridge paper, mill-
board. When the specimens, ete., are thus arranged heavy
weights should be put on them ; about 30 1bs. the first day,
60 1bs. afterwards. Remove them, from under pressure,
ina day or two ; carefully take nway all the papers, etc.,
except the blotting papers between which the specimens are
placed ; put these in a warm air to dry, while the removed
papers,ete., are dried in the sun, or by the fire. When dry
(butnot warm) placo them in the same order asbefore ; put
all under the heavier pressure for a few days, when (if not
succulent) they will be dry.

Flowers of different colors require different treatment to
preserve their colors. Blue flowers must be dried with heat,
either under a case of hot sand before a fire, with a hot iron,
orin & cool oven. Red flowers are injured by heat ; they re-
quire to be washed with muriatic acid, diluted in spirits of
wine, to fix the color. One part of acid to three parts of
spirit is about the proportion. The best brush with which
to apply this mixture is the head of a thistle when in seed,
as the acid destroys a hair pencil, and injures whatever it
touches (except glass or china); thereforo it should be used
with great care. Many yellow flowers turn green even after
they have remained yellow somo weeks ; they must there-
fore be dried repeatedly before the fire, and sgain after they
are mounted on paper, and kept in a dry place. Puarple
flowers require as much care, or they soon turn light
brown. White flowers turn brown if handled or brushed
before they are dried. Daisies, pansics, and some other
flowers must not be removed from under pressure for two or
three days, or the petals will curl up. As all dried plants
(ferns excepted) are linble to be infested by minute insects,
a small quantity of the poison corrosive sublimate, dissolved
in spirits of wine, should be added to the paste, which it
will also preserve from mold. The best cement for fixing
the specimens on to the paper or cardboard is gum paste. It
is composed of thick gum water and flour mixed in warm
water, by adding the two together, warm, and of a consist-
ence that will run off the hair pencil.

e (L0 €T

Troo Frog Eggs.

Professor Peters has lately described the mode of deposit
of its eggs employed by a specles of troe frog (polypedates)
from tropical Western Africa. This species deposits its eggs,
as is usual among batrachians, in a mass of albuminous
jelly; but instead of placing this in the water, it attachesit
to the leaves of troes which border the shore and overhang a
water hole or pond. Here the albumen spoedily dries, form
ing a horny or glazed coating of the leaf, enclosing the un-
impregnated eggs in a strong envelope.  Upon the advent
of the rainy season, the albumen is softened, and with the
eggs is wushed into the pool below, now filled with water.
Here the male frog finds the masses, and occupies himself
with their impregnation.

D
Acrolite in Kentucky,

The Louisville Courier-Journal states that on July 18,
at 4 A M., Mr. White, watchman of the Weatherford en-
gine house, while on duty, was startled by a loud report
like that of & pistol, and instantly following some heavy
substance feel into the street a fow feot distant,  Mr. White
searched, and found jmbedded in the ground a stone, of the
appearance of dark flint, wel ghing about two pounds, The

stone wan broken to pioces and examined during the day by

soveral scientific gentlomen, who pronounced it genuine

meteoric substance. ‘Tho probable solution is that the 'if

plosion occurred at a greator distance than was su
and that this was but o smull fragment of u large aer




MGUST 12, 1876.]

MEDIEVAL IRON WORK.

mdl the most intoresting relios of the middle ages are
jiﬂh found in the specimens of motal work which adorn
‘many old mansions in Burope. It Is astonishing to seo the
ty of proportion and doetall, the adaptation of the object
h its purpose, and the slaboration of the work, and then to
‘rofloct that the wholo design was the ereation of the smith
who performed the labor, who thought out the graceful
form at tho time he wiolded the hammer,  Schools of art,
#0 ealled, there were none in those days ; but every work-
man recoived, unconscionsly, an art edu.
eation. In Germany, especially, the ap-
prontice traveled from place to place,
loarning the art, and improving his mind
as ho wont,  He saw the ohurch of St,
Sebald, in Nuremberg, with its shrine or
tomb, on which Poter Vischor and his five
sons labored 13 yoars; ho saw the wonder
“ous eathedral of Munich, the Chureh of
the Apostles at Cologne, and the wonder-
ful gothic minster at Antwerp.  And in
nearly every city he visited, ho found ar-
ticles of every day use fashioned with rare
skill and pure taste ; and 8o he acquired
the artof construction and ornamenta-
tion at the same time, and loarnt that use
and beauty are, in all true art, insepara.
ble.

Woe illustrate herewith a wrought iron
window grille or lattice, made in the six-
teonth century and now to be seen in a
houso at Ratisbon in Bavarin, a city which
can boast numerous works of art industry
from the hands of medimval artists, The
design is remarkably graceful, and the
elaborate workmanship shows skill in
handicraft of the very highest order,

Rheumatism,

The Journal des Connaissances Midi-
cales contains a review of certain eurious
observations made by Dr, G. Esbach on
the conformation of the fingers in various
disenses. In persons that perspire easily,
or in the case of disorders that induce
profuse perspiration, such as rheumatism,
typhus fever, ete., the transversal curva-
ture of the nail is increased to exaggera-
tion. This symptom, which scarcely ever
fails to present itself in rheumatic sub-
jects, has led Dr. Esbach to establish, by
& statistical method, the sudoral etiology
of that affection, and in the immense ma-
jority of cases he has found the following
result: A man who perspires easily, and
who inhabits & ground floor, becomes,
sooner or later, rheumatic; if, on the con-
trary, he lives in a dry apartment, he is
never troubled with that malady. On the
other hand, a man who is not subject to
perspiration may live in a damp room with
impunity. Rheumatism appears thus to be placed on its
real ground; dampness may be the cause of it, but only in
such habits as perspire freely,

IMPROVED SPANNER WRENCH.

Mr. A. Frank Skinner, of Plattsmoath, Neb., has pat.
ented (March 30, 1876) through the Scientific American Pat-
ent Agency, a novel improvement in spanner
wrenches, which we illustrate herewith,

It consists in providing a nut wrench
with two equal arms, of which the rigid
one has a pushing point slightly curved,
while the pivoted arm has a drag hook on
on its end.

A is the handle of the wrench, the for-
ward part of which is curved outward and
forward, and is pointed to form the rigid
jaw, B, the said jaw and handle being thus
formed in one plece. C isthe movable jaw,
upon the outer end of which is formed a
hook, aod its inner end is inserted and
pivoted in a socket formed in the angle at
the intersection of the jaw, B, and handle,
A, a8 shown inthe figure. In forming the
wrench the handle, A, and jaw, B, are
forged in one solld plece, and an eye or
socket is punched in it 10 receive the loose

which is then formed and pivoted
in the said eye or socket,

jaw, C,
In this way a

A very convenient and effective Instrument
J is produced, having great strength and
power, and adapted to fit any spanner
nut,
_— .t — —
A New Way of Allaying Dust,

Mr. A. Houzeau has recently suggested to the French
Academy of Sciences s modo of preventing dust on roads,
ote., which, If experience demonstrates its practicabllity,
will be found both simole and aseful. He proposes simply
to mix with the water, wherowith the thoroughfares are
sprinkled, a small quantity (amount not stated) o, chloride

of calcium. This, he thinks, will form a patina or crust of
considerable resisting power, which will last for severaj
days and which will hinder both the drying of the soil and
its disintegration by vehicles, atc. Atthe same time it will

Scientific American,

prevent the growth of weeds, and thus, on private roads and
walks, prove Inbor-saving. A similar application of salts in
solution was made in London threo years ago, with complete
succoss

Vegotable Lonher.

A new utilization of sea weed is suggested in the manu-
facture of a fabric named ns above. Sheets of carded wad-

ding are placed on hot polished metal plates, and coated with
a concentrated decoction of sea weed, lichen, pearl moss,

WINDOW GRILL AT RATISBON, BAVARIA.

or other mucilaginous vegetation. The sheet is then dried
quickly, thus giving to the surface applied to the metal
plate & gloss like that of leather. Rolling and compressing
between heated cylinders follows, and then a coating of
boiled linseed oil is applied. Afterwards a thin coating of
vegetable wax is given, and another rolling to soften the
sheet finishes its preparation, when it is ready for bronzing,
or any other treatment.
- e ——.er— -
A SIMPLE ROPE CLAMP,

A simple clamp, by which a rope’s end may be tightly se.
cured, was patented January 4, 1876, by Mr, Levi H. Page,
of Chicago, 111, The clamping jaws, as shown in the en.
gravings, are formed by two semi-tubes, A and B, made with
teeth on their inner faces to hold the rope and prevent its
slipping out. A pin. C, passes through lugs on each to
form a hinge joint. This pin may be removed to attach
the end of the rope by placing it on one jaw, when the other
is laid upon it and the pin Inserted. An Inclined groove is

cut in the solld ends of the elamping jaws, above the hinge,
to recoive a wedge, D, which Is formed on the odge of the
spirally threaded stom, on which Is a nut, resting against a
washer. E isa swivel riog on the ond of the stem, D, and
F n hook on the ring for attachment of the welght to be

lifted, or whatever olse the rope Is to be fastened to. When
the ropo is Inserted botween the serrated jaws, and thoy are
connected by the pin, by turning the nut, D*, the wedgo, D,
acting aguinst the inclined faces of the recessos, the jaws
will be forced against, and the teeth into, the rope, holding
it firmly.
. -—
Tue wnight per yard of cast iron pipe in Ibs. is found by
subtracting, from the square of the outside diameter in
inches, the square of the inside diameter in inches, and mul-

The Great Suspension Bridge over the East River
botween Now York and Brooklyn.

The towers and anchorages of the East River bridge are
now about completed, and the work of constructing the
bridge proper will shortly begin.

The plan of operations, as given by the engineer, is us fol-
lows: A steel rope, three fourths of an inch in diameter,
will be temporarily fastened to the New York anchorage,
thenee conveyed over the top of the tower and the coil con-

veyed to Brooklyn by means of a scow. The rope will then
be passed over the Brooklyn tower and to
the anchorage, but will be left slack and
under water until late at night or early
in the morning, when few vessels are
passing, when it will be pulled taut, This
steel rope will be also temporarily se-
cured to the Brooklyn anchorage and the
coil borne back to New York by the scow,
and the ends connected, thus forming an
endless rope, working on pulleys st each
anchorage and on ench tower, and worked
by machinery on the Brooklyn side. By
means of this endless rope other similar
ones will be put up as required for the
further construction of the bridge. First,
two steel wire ropes, 2§ inches in diame-
ter, will be carried across and made se

cure to temporary fastenings at each an-
chorage. These will be 8} feet apart, and
placed a little to the south of the middle
of the tower, running over the top. They
will be used for the construction of a tem-
porary bridge for the use of the work-
men, Oak planks, 14 inches in thickness,
will be laid upon the ropes, with spaces
of about half an inch, both for the pur-
poses of economizing material and to
lessen the effect of the wind upon it. They
will be fastened by strips running length-
wise across the ends, whicl will be bolted
to the ropes by U.shaped clamps.

The bridge will be completed by
stretching small ropes on each side about
8 feet above the flooring and secured to
every ten feet, It will be rendered firm
by guys.

Three other steel ropes, of the same
magnitude as those used in the construc-
tion of the foot bridge, will be stretched
across the river over the tops of the tow-
ers—one 27 feet south of the foot bridge
at the edges of the piers, one over the
north edges, and one midway between the
north rope and the foot bridge, with a
space between the north and south ropes
of 81 feet. The object of these last-men-
tioned ropes is to support small cross
bridges, technically called cradles, and
pecessary for the construction of the oth-
er portions of the bridge.

There will be five of these cradles, one
in each land span between each tower and its anchorage,
and three at equal distances in the river span. They will
project 10 feet beyond the ontside cable, and will support
pulleys for the endless ropes. The whole temporary strue-
ture will be 200 feet above high water at its center and low-
est point, so that no water craft will be interrupted by it.
After this work is completed, the construction of the bridge
proper will be proceeded with, and the first step will be the
stretching of the main cables, which will be put up at the
same elevation as the temporary bridge and lowered. These
cables will be composed of nineteen strands, each strand be-
ing made up of 330 wires, No. 7 gage—that is a little more
than § of an inch in diameter. The material used will be the
best quality of steel wire. The ropes of the temporary
bridge will not be taken down, but finally incorporated into
the superstructure of the bridge.

A NEW INSECT POWDER GUN.

This is one of those simple little devices which frequently
prove very remunerative to the inventor, It is a substitute
for the numerous more costly syringes, bulbs, and spring
powder ejoctors, now employed for throwing insecticide pow-
der into crevices of furniture, eteo,

It Is simply an elongated rabber bulb or nipple, the for-
ward part of which Is tapered tos point,
and is corved to one side, as shown,

The other end of the bulb is open,

is Inclined, and has a collar formed

upon it. By this inclination of the col-

lar, when the rubber is applied to the

neck of a bottle and is held in & horizon. 3
tal position, & quantity of the powder

will rest in the belly of the bulb, and

can be projected upward by compressing

the said bulb,

The device may be made with its
pointed end closed so that it may be ap.
plied to the neck of a bottla containing
the powder, and sold with sald bottle.

In this case the buyer cuts off the point
of the bulb with a pair of shears. It
was patented through the Sclentific American Patent
Agency (May 80, 1878) by Mr. C. B. Dickenson, of Brook.

tiplying the remainder by 7°85
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_ octs of water are very strikingly percept-
ble on the bank ,:g”‘" rapidly flowing rivers. The channels of
the Missourl and Mississippi rivers are continually changing ;
and the griefs of shipowners and captains, and the shrewd
devices of pilots on this account, have been most attrac-
iy Wt” MM Many a time has a planter
retired, with his home and plantation on one side of the river,

and awakensd in the morning to find that the river had cut
& new channel on the other side of his property. ~Tho cres.

cent-shaped bayons so common along the south Mississippi,.
sre results of this change of river bed by washing across

from one carve to another in a straight line, instead of fol-

‘lnﬂli“ the direction of the bend. The work of Captain

Eads, now in progress at the mouth of the Mississippi,

shows both the effect of water disposition and the ability of

man 1o counteract it by means of jotties which produce

scouring action.

That the waves and tides are materially and constantly
modifying the physical geography of the sea coast hns been
long observed. Places which were once on the very edge of
the sea are now removed to the distance of miles from the
coast line by the agency of tidal deposit ; and others, which
were formerly st considerable distance from the water's
edge, have since been washed away by tidal erosion The
famous Pass of Thermopyle, which was, in the time of Hero-
dotus, so narrow that but a small squad of soldiers was ne-
cessary to prevent the passage of the whole Persian army,
is now separated from the sea by a vast area of marine

5.

Professor J. E Hilgard, of the United States Coast Sur-
ver, has made some interesting observations regarding tidal
influence on harbors, and the modifying effects of encroach-
ment to meet the growing necessities of large cities. It is
well known that a tidal wave, when uninfluenced by the
contour of the coast, is but inconsiderably elevated, and the
front slope is about equal in length and similar in form to
the rear slope. But as it entors a bay, harbor, or river, the
crest of the wave becomes more elevated as the passage for
it becomes more constricted, and also the front slope ac-
quires much greater abruptness than the opposite one. Con-
sequently the time occapied by the flood tide is shorter than
that occupied by the «bb tide. This phenomenon of tides
may be artificially illustrated with a very small amount of
water, by dashing a bucketfull horizontally upon some an-
even surface, with projecting points and indentations to
represent capes and bays. If the water is projected with
slow motion, it will be seen to rise but little at the proiect-
ing points, and to rise much higher in the indentations or
bays, and the slopes of the waves will present the pecaliari-
ties already mentioned.

In the Delaware bay and river, the difference botween the

mean rise and fall at the Delaware Breakwater and at Phila-
delphia is only 21 feet, while the difference of luni-tidal in-
terval between the two places is nearly six hours. At the
former place, the mean duration of the flood and ebb tides
is about the same, showing that the tide wave has here
about the same slope on its front and rear sides ; while at
Philadelphis, the time of sbb exceeds that of flood tide by
aboat 2§ hours. At the head of the Bay of Fundy, the mean
hight of the tide is 36 feet, and at spring tides, 50 feet or
more. And here the tide rises so rapidly—owing to the
very abrupt front slope of the tidal wave—that cattlo feed.
ing on the shore, and sometimes people, are often overtaken
and engulfed or drowned. In the Severn river, England,
above Bristol, the whole rise of 18 foot takes placa in 1}
hours, and the fall requires 10 hours. As a result of this
variation of slope, when n flood tide enters the month of a
bay—which is usoally & comparatively narrow strait—its
rapid flow through the strait earries sand and mud with it ;
and when the water spreads out in the basin beyond, and
thus slackens its velocity, it deposits sediment in exteneive
flats opposite the entrance. The ebb, being more gradual,
only washes little channels which converge from all direc-
tions to the ontlet, leaving much of the doposit behind,
Since the amount of water entering a harbor i about equal
to that which leaves it at the next ebb tide, it may seem at
first thought that the sediment earried out wonld Just equal
that brought in : but whon we reimnember that the rise of wa.
ter is more rapid than its doscent, we clearly wee that this
cannot be.  While, therefore, the aceumulation of sediment
in well sheltered harbors cannot well be avolded, there is
one thing which is very largely undor human control, and
aflocts vary materially the valuo of harbors for commercial
parposes,  Man has it in his power to make deeper or shal.
lower the channels of entranes and exit to a harbor by mod.
Hyling the water eapacity of the enclosed basin,

Professor Hilgard afirms that the depth of the channels
*“will depend, in & great degree, on the proportion of the
area of the baxin to the outlet, or, In other terms, on the
difference of level which will be reached during the ebb be.

woen the basin and the ocean, which determines the great

est velocity and transporting power reached by the ebb
stream.” And even the flaw, which are bare at low water,
form an element of Importance in fixing the depth of the
channel. These flats furnish space for the excoss of water
st flood tide, and also, by their friction, retard the water in
its outward flow. The velocity of water, and hence its
scouring effect, Is dus to the hight of the water column
rather than to its ares ; but while the rapidity of scour In
due to its hight, the continustion of Its effoct must of course
depend upon the amount of water, From this we obtain an
idea of the risk to harbor navigation which must necossarily
stten any encroachment upon the water capacity of a har

Scientific American.

Mr. Hilgard offers as illustrations the two harbors of New
York and €harleston.

Of the two entrances to New York harbor, the channel
through the Sound is subject to but little natural modifica-
tion. But it is widely different at the Sandy Hook entrance,
In the place where the beacon on the end of Sandy Hook
now stands, there was 40 feet of water 15 years before it
was built, The canse of this accumulation is attributed to
a northward current anlong both sides of the Hook. This
invasion of Sandy Hook upon the best entrance to New
York harbor is not a matter to be lightly considered. The
dopth of this chanuvel, at mean low water, is 22 feet, and iy
maintained by the water (1) in Raritan Bay and east of
Staten Island, (2) in Newark Bay and on Jersey flats, (3)
lower waters of the North river, and (4) the Sound tide
flowing through Hell Gate. The effect of the last of these
is chiefly due to the fact that the Sandy Hook tide wave
reaches the docks at New York before that from the Sound,

the two meeting at IHell Gate; and the conditions of this
tidal circulation are such that, if at the point of meeting a
partition were placed, the water on one side would be some-

times 5 feet higher, and at other times 5 feet lower than on
the other side. Even in the absence of such a partition, in
the most contracted part of the passage the water is often
a foot above its level only 100 feet distant. Hilgard esti-

mates that the closing of Hell Gate would cause a loss of
not less than 8 feet in the depth of Sandy Hook channel.

The effect on this channel of the first three divisions is de-

pendent upon the amount of water and its distance from the
bar. The direct and necessary effect of diminishing the
area of the tidal basin is to diminish proportionally the
depth of the channel. He ventures the assertion that the
proposed enterprise of occupying the Jersey flats with docks
and wharves ** would occasion a loss of not less than 1 foot
in the depth of the bar off Sandy Hook, and certainly not
more than 2 feet.” And he very significantly adds the fol-
lowing remarks, which should not go unheeded: ‘“ When
we yield to the demands of commerce any portion of the
tidal territory, to be used for its wharves and docks, we
must do so with full cognizance of the sacrifice we are about
to make in the depth of water over the bar ; and in order to
form any well founded judgment in regard to the effect of
such encroachments, it is necessary to be in possession of the
fullest knowledge of all the physical facts involved in the
problem, and no measure of encroachment should be deter-
mined upon except in pursuance of the advice of scientific
expe »

Professor Hilgard seems to attribute the cutting.out of
harbor channels to the slow ebb scour entirely, and not at
all to the more rapid flood tides. The latter would seem to
us most likely to produce the greatest scouring effect. And
this would be consistent with the two facts stated by him :
that sand accumulates at the bar by being thrown up by
waves of the sea; and that the inflowing tide carries the
gand and mud with which it is charged into the inner ba-
ain, and there deposits it, gradually filling up the harbor.
In either case, the amount of scour would seem to depend
equally upon the capacity of the tidal basin. Bat it is pro-
bable that much of the sediment is washed down the rivers
which flow into the harbors, and settles to the bottom, while
the river water is backed up in the harbors by the incom

ing tide.

During the rebellion, a stone flest was sunk in the chan-
nel at the entrance of Charleston harbor, where the channel
was 12 foet deep at low water. The submerged fleet cansed
a shoal to form, so the water here is now only 7 feet deep ;
but each side of this, a narrow channel has been scoured
out, one 12 and the other 14 feet deop. Furthermore, 4
miles south of this point was formerly a much froquented
passage for southern traffic ; but since the fleet was sunk,
this channel, ot first § fect deep in low water, has become
#o filled up that it s now only 8 feet deep, very seriously to
the disadvantage of easy communication with southern
ports. From this, says Professor Hilgard, ** we are warned
how carefully all the conditions of the hydraulic system of
n harbor must be Investigated before undertaking to make
any chango in its natural conditions, lest totally unlooked.
for results be produeed at points not taken into considern.

tion."” 8 HL A,
P ro—
Naval Xtoms,

The United Stutes Steamer Saco has been in commission
ten yoars, and now returns to Mare Island, Cal,, to be put
out of gorvieo, Though the hull is quite rotten, and the
boilers worn out, the engine In reported as being as good as

on the day it was finished. Bhe has steamed about 150,000
miles,

NAVAL ENOGINEER CORPS GAZETTE.

July 20, Chlef Engineer J. W, Whittaker and Passed As.
sistant Engineer J, B, Ogden were detached from the U.8.8,
Congress and placed on walting orders.

July 21, Chief Engineer Willlam J, Lamdin was placed
on wick loave, having boen condomned by a medical survey,
and detached from the Pensacola flagship of the North
Pacific station,

July 21, The loave of absence of Passed Assistant Engi-
neor L. W, Robinson, who in assistant to Chief Enginoer
John 8, Albert, US.N., Chlef of the Bureau of Machinery
at the Contennial Exhibition, hias been extended six months
from the Ist of August noxt.

et ——

Tuwlonger Portland coment is in setting, the better it will
be. At the end of & year, 1 part of cement to 1 part of sand
in about § the strongth of nest coment. Strong coment Is
hieavy, blue grey in color, and sets slowly, The loss water

bor. To emphanize the important lesson he almas to impross,

used in mixing cemont, the better

-
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Japanese Paper, 3 ST -
In Japan, paper finds a very wide field of usefulness, out-
gide of the commoner but perhaps more important applica-
tlons, for writing, printing, wrapping, and wall paper. The
peculiar strength and toughness of Japanese paper fit it for
many uses which would hardly be anticipated. Japanese
paper handkerchiefs, with which we are all familiar, are
quite soft, and pleasant to use, and at the same time nearly
as tough as cloth; and from twisted strips of paper torn
from these, an excollent string may be temporized, really
quite strong and serviceable,

In Japanese houses, paper not only covers the walls and
coilings, but iy used on light sliding doors which divide
one room from another, and on the folding screens which
protect from the too abundant drafts. Light wooden
frames, on which a single thickness of paper is stretched,
form the windows, admitting light but not sunshine, and
air in plenty but not wind. These paper shoji, however, as
might be expected, fall completely against rain, and must
be supplemented by sliding-to or outside wooden storm
doors,

Made waterproof with oil, paper serves for umbrella cov-
ers and rain coats, and in large sheets is used to protect
baggage and merchandise,

In the form of an admirable artificial leather, it is used
for pocket books, boxes, ete.

An inferior pasteboard is also made from paper, which
is sometimes used for boxes. Thin sheets of wood, how-
ever, cut by hand with a large plane, being both cheaper
and better, usually replace this material.

Articles of papier maché are common, but are usually dis-
guised by lacquer, and can hardly be distinguished from
ordinary wooden lacquer ware,

Japanese paper is usually made from the inner bark of
the paper mulberry (Browssonetia papyrifera), which is
grown and cultivated for the purpose. The bark of the
passerina Gampi, and of the Edgeworthia papyrifera, are
also said to be used.

Japanese paper is always made by hand, and is therefore
of necessity made in small sheets ; the more common size,
known ns kanshi, being about nine and a half by twelve
and a balf inches, though both larger and smaller sizes are
used to a limited extent.

The paper as generally sold is unsized, the thick india
ink used for writing rendering size unnecessary ; but there
is special paper called ro-biki, or bidoragami, very thin and
translucent, used for blank books, etc., which forms an ex-
ception to this rule. The size used in the manufacture of
this paper is said to be made from the bark of s species.of
hydrangea (A, paniculata).

Japanese paper is never bleached, and has usually a faint
yellowish or greenish tinge. Its texture is rather loose,
and very fibrous. Generally the fibers lie parallel to the
shorter ed ze of the sheet,and in this direction the paper tears
easily, while in any other line it tears with difficulty. In
certain kinds of paper, made for rain conts, wrapping paper,
etc., the fibers seem to cross each other, so that it is diffi-
cult to tear the sheet in any direction.

The paper mulberry shrubs, which supply the raw mate-
rial for papermaking, are grown by the farmers in the vi-
cinity of their villages, on the borders of their rice ficlds,
or on the narrow ridges of earth which divide one rice field
from another, and very rarely on ground specially devoted
to the purpose,

The scraped and dry bark, in quantities of about 33 1bs.,
is boiled with a strong lye for about two hours, or until the
mass becomes sufficiently tonder. It is then put into bags
or baskets and submitted to the action of running water, in
a stream or irrigation ditch, for twenty-four hours, or until
the last trace of alkali has been washed out. The lye used
for this treatment is made by lixiviating wood ashes, the
ash of the common artemisin being employed. According
to Zappe, the ash of buckwheat chaff in also used ; and in
case the fiber does not readily soften, s small quantity of
quicklime is added, though the color of the paper is likely
to suffor thereby.

To convert the bark thus treated into pulp, it Is next
beaten, two or three pounds at a time, on a solid slab of oak
or cherry, with short heavy sticks, being froquently turned
during the operation, so that tho fibers may be broken in
every direction. Thix beating ix continued vigorously by
two persons for about fifteen minutes : at the end of which
timo, the few pounds operated on have been pretty thor-
oughly reduced to pulp,

For the manufacture of paper, this pulp must be mixed
with a certain quantity of torore or of rico paste.

Four kan (88 1bs.) of bark, soraped and dry, yleld two
kan of finished papor: and will make about threo thousand
to thirty-six hundred sheots of ordinary size and thickness.

Papor of ordinary welght Is usually sold by the jo, of ten
sheets, and the 80, of two hundred. With some kind of
paper the jo is twenty sheots, in othors forty-eight. Thick
paper is always sold by welght,

The Japaneso make numerous varieties of fancy :
one of the prettiest belng known as devil paper. is
thin tissuo paper on which lace-like patterns are printed in
opaque white ink, producing the effect of a most elaborate
water marking. This paper i used for fancy lanterns, and
sometimes for covering sheff or window frames, though
it in rather thin for this last purpose. Pasted on glass, It
makes & very good imitation of ground or etched glass

Japanese fans, paper for poems, and wall paper are
very beautifally decorated by painting or printing.
patterns are always artistic, consisting 1);
vines, flowers, shoots of bamboo, ete, very nab

R RRREr——

e —

s ——




- and vestibules. This wall paper, like other Japaness pa-
‘pers, is made only in small sheets.

- The imitation leather, or leather paper, is made of a spe-
‘cial Kind of paper, tozasenka-gams, of which several layers
‘are employed to give the requisite strength. The inner
layers are saturated with oil, ye-no-abura, from the fruit of
the is Wildenowiana, giving the material softness and

exibility. The morocco-like surface is obtained by pres-
sure from an engraved wooden block, and finally the whole
is covered with a varnish of lacquer.

*‘Herr Von Brandt, formerly German Minister to Japan, in
a paper® read bofore the German Asiatic Society, gives s very
minute and interesting account of the method of making
crape paper, from which I condense the following descrip-
tion: The paper to be craped, ordinary Japanese paper,
with some colored design printed upon it, is dsmpened and
spread in a pile on a large slab of wood, in such a way that
the edges of no two sheets shall be parallel. Alternating
‘with these sheets are pieces of ordinary white paper, placed
‘between the colored sides of two printed sheets, and sheets
of takanaga paper. The whole pile is then tightly rolled on
a smooth stick, and covered with a long band of dampened
linen, rolled diagonally and tightly over the whole. The
stick with its roll of paper and cloth is then pressed longi-
tudinally in a rude lever press. The arms of this press are
provided with holes through which the ends of the round
stick may pass, so that the roll of paper alone receives the
pressure. The takanaga sheets are made of strong paper,
composed of several thicknesses of ordinary paper fastened
togoether with rice paste, which have been previously creased
in regular parallel corrugations by a similar process, and
which serves to impart the desired regular creasing to the
colored sheets when they are together compressed as de
seribed,  Aftor the first compression, the paper is unrolled
from the sticks, and the sheets are separated. The takana-
ga paper is smoothed out, and the pile made up as before,
but in such a way that the creasing may come at an angle
to the former fold of each sheet. The process is thus re-
peated seven times, and the sheets finally dried. The paper
thus treated resembles crape very closely both in texture
and in elasticity.

*The Japanese paper, excellent as it is,does not supply all
the wants of the people; and this scoount would be imper-
fect did I not allude to the manufacture of paper from rags,
after foreign methods, which is now being conducted on a
large scale in several parts of Japun. In Tokio alone there
are three or more papermills, fitted with the most approved
American and Englisht machinery, and capable of turning
out large quantities of paper. The government consnmes
larze amounts of foreign writing paper; the newspapers
use foreign printing paper; and the educational institutions
require, in addition to these,” drawing paper, book paper,
ete.  All of these are now made in Japan ; and it seems like-
ly that the rude and expensive process of making paper by
hand, which I have described in these pages, is soon des-
tined to disappear before the power of machinery, which
makes a better paper, at less cost, from inferior and less
expensive material.—Henry S. Munroe, E.M., in American
Chemist.

Correspondence.

The Centennial Excursion by the Pennsylvania
Rallroad,

To the Editor of the Bcientific American :

President Thomas A. Scott recently extended to the Cen-
tennial judges and many of the foreign commissioners an
invitation for a trip over the Pennsylvania Railroad and
some of its branches, so planning the same that it should
combine, with a practical examination of the line and its
auxiliaries and resources, all the features of a pleasure trip
as well. By the courtesy of other roads the train ran into
New York State to see Watkins Glen, Genesee Falls, and
Niagara.

This excursion, occupying five days, was made by about
175 gentlemen, representing the varions nationalities of the
world, and was in every respect a most delightful affair.
The party was conveyed by special train, ample in its accom-
modations, and represented the convenience of modern
travel, including the luxury of elegant lunches while run-
ning at fifty miles per hour. The company had provided
accommodations along the route at the best hotels, and each
evening brought a banquet to crown & pleasant day. While
traversing the superb roadway of the main line, occasionnl
stops were made to allow an inspection of some of the fine
iron bridges designed by Mr. Wilson, the engineer in charge
of these structures, At Altoona the extensive shops of the
company were visited; the various methods in the trans-
forming of raw materials into engines, cars, and the vari
ous items pertaining to the outfit of a railway were exam-
ined with great interest, There was much careful note-ta-
king by the foreign visitors; and indeed a fair field for obser-
vation Is presented here, as operations ere on the largest
scalo, and the nssemblage of mechanical appliances is some-
thing marvelous, from the giant derrick that picks up A
whole locomotive as If it were s baby, and moves it tender-
Iy to any desired point, to the delicate scroll saw that cuis
dainty designs in birdseye maple. The testing of axles was
vory lnteresting, as showing the extreme care exercised by

* “IDle Aufertiguog des Krepp lers, Tahirimengamt,”* Mlithiellungen
des Dontaches Gesellschalt, Stes lrv.fl' Jull, 1534, . &

1 See Englneering, vol, X X1, pp, 400 424

the company; one could hardly witness it without an in-
creased feeling of security

One hundred axles are made from a given melting, and
from that number, five are selected promiscuously, as fair-
1y representing the quality of the metal. These are separ-
ately laid between heavy blocks which support the extreme
ends, and a wedge-shaped iron, weighing 1,040 1bs., isdrop-
ped upon the middle, from hights varying from 25 to 40
feot, If they break, the whole one hundred are returned
to the furnace; if not, the ninety-five are used; only the five

severe test., Several were thus tried before the visitors,

in operation.

which is led automatically under the boiler.
notonous food, though it be ‘fine board,” as some onere-
marked.

most singular traffic.

of the processes by which the petroleum is pumped from
depths of 1,400 feet to the tanks of the different owners,
whence, after being gaged, itis drawn by union pipe lines,

ormore, to the railway station, where, loaded intoiron cars,
ducing the price of gns. During the visit to this strange re-
containing a million gallons oil was struck by lightning and

special pleasure to a gas director.
Science is that petrolenm is not a distillation from coal but
from immense masses of coraline deposit. Fossil coral is

curs,

The scenery through the diversified valleys of New York
and Pennsylvania was greatly admired; while the romance
of Watkins Glen and the grandeur of Niagara each con-
tributed their peculiar enjoyment to the party, and the dis-
tinguished gentlemen returned to Philadelphia, enthusins.
tic over the trip. Colonel Scott was unable to accompany

necessary to the best type of modern railway management,

admiration of the foreign and the pride of the native born
guests, It is not too much to say that their courteous con-

question, and rendered the trip, from beginning to end, a
continual holiday.

One very delightful fruit of the excursion was the evi-
dent fraternal feeling produced among the gentlemen of
different nationalities, brought together under circum-
stances so favorable to the development of ploasant senti-
ment. Its expression was frequent and earnest ; and when,
after a superb dinner at the Cataract House, Ningara, they
joined voices in singing with the band each others’ national
airs, it seemed as if one of the noblest results to go out
from our Centennial observance was already in part real-
ized, the quickening of the sentiment of universal brother-
hood. Honor to Colonel Scott for conceiving and carrying
out so delightful and so usefal a schome. G. 8, D

e S bl
Aerothoerapy.
To the Editor of the Soientific American:

In your issue of July 20, it is stated anomonsly, that
aerotherapy in medical treatment by compressed air ix new,
I saw it in 1857 at Benn Rhydding, in Yorkshire, England, nta
great hydropathic establishment, where thero was an apart-
ment of iron, very handsomely fitted up, for the purpose.
And in 1875 I saw another, which had boen in opoeration for
many years at the Townsend House, the spacious and ele
gunt establishment of Dr, Grindrod, at Malvern, Heroford
shire, Englund.

Portland, Me NeAn Dow,

Logwood Inks,

Logwood Inks havebeén much employed for soveral yeurs
on nccount of their cheapness and the beauty of their tint;
the greater part of the so-callod copying Inks are prepared
at the present time from this coloring matter, Both the
rasped logwood and the commorcial extract are subjoct to
falsifications; it is well, therefore, to make use of the whole
logwood, nnd rasp or grind it as required; it is nocossary, ul-
80, to consider the presence of an oxcess of molsture and of
foreign substances, which may be used to udulterate it, as
insoluble substunces, cutch, oto,

The inks prepared from logwood are of four classes: 1.
Inks with logwood and chrome; 2, inks with logwood and

alum ; 8, inks with logwood and copper; 4, inks with log-
wood and fron

At Williamsport, an opportunity was afforded to see one
of the largest lumber mills of the country, a huge monster | sition, although this may to a considerable extent be due to
that drags up the helpless logs from the river and, with a |the fact that the inkstand employed was one which allowed
roar and a rush, turns them into a million and a quarter of | but little exposure to the air.
marketable boards per week, feeding itself on the sawdust
Rather mo-

o —

Runge, in 1848, discovered that a dilute solution of the
coloring matter of logwood, to which had been added a small
quantity of neatral chromate of potassium, produces a deep
black liquid, which remains clear, does not deposit, and may
be employed as an ink. Perfoctly noutral litmus paper is
not affected by it: it does not attack pens; it is very cheap,
and so easily penetrates writing paper that it eannot be re-
moved by washing even with a sponge—in a word, it has all
the properties of an excollent ink, On exposure to the air in
the inkstand, it sometimes decomposes very rapidly, its col-

are remelted, these having, of course, been strained by the [oring matter being deposited in the form of large black

flakes, which leave a colorless liguid above them, This gel-

not oné breaking. The great steel works of the Cambria |atinization is s great defect in this ink, particularly as one
and Pennsylvania Companies were also visited, and afford- | does not know the precise conditions which determine it.
ed much valusble information as to the improved method of
mnipnilting iron. On the grounds of the last named, n
steam hammer, striking blows of 200 tuns weight, was seen | dium recommended by Bottger.

Different means have been proposed to prevent this action;
the best scems to be that of the addition of carbonate of so-

The author has used an ink prepared in this manner for
upwards of two years, and has not observed any decompo-

To prepare this ink, take extract of logwood, 15 parts;
water, 1,000 parts; crystallized carbonate of sodium, 4 parts;
neutral chromate of potassium, 1 part.

Dissolve the extractof logwood in 900 parts of water, al

The visit to the oil regions was a very interesting feature low it to deposit, decant, heat to ebullition, and add the car-
of the trip, this industry being so peculiarly American. The | bonate of sodu; lastly, add, drop by drop, with constant stir-
sight of derricks innumerable, scattered over a strip of |ring, a solution of the nentral chromate in 100 parts cf
country 150 miles long, some working, others silent and | Water.
abandoned, was suggestive of the singular history of this |it flows well from the pen and dries readily.
It is now conducted upon & method- ink powder of Platzer and the acid ink of Poncelet are imi-
ical and paying system. Thorough investigation was made | tations of the original ink of Runge.

The ink thus obtained has a fine bluish black eolor;
The chrome

An ink obtained from a decoction of logwood and chrome
alum is not to be recommended; the characters written with
it have little depth of color, and are of a somewhat greyish

as they are called, and sent through iron veins, nine miles | shade.

Decoctions of logwood to which alum has been added give

it is dispatched on its mission of lighting the world, and re- | & reddish or violet color, which darkens slowly, particalarly

with ink prepared from the wood and not the extract. Such

gion, an incident, not in the programme, occurred; s tank |inks prepared with alum alone are costly, because to obtain

a sufficiently deep tint one is oblized to employ decoctions

burnt, causing a scene very impressive, though not without | or solutions of the extract in a very concentrated condition.
The latest decision of | It is otherwise when a metallic salt is added along with the

alum. Alum produces a reddish purple color in decoctions
of logwood, while metallic salts produce in the oxidized so-

found overlying the spongy sandstone in which the oil oc- | Iution of the coloring matter a precipitate of = black or b In

ish black color. These inks are analogous to the so-called
alizarine inks; the ink is colored by the tint produced by the
alum. Under theinfluence of air there is produced between
the metallic salts and the coloring matter a reaction which de-
termines the formation of a bluish black precipitate. To
prevent as much as possible this action of theair upon the
ink before it is applied to the paper, there is added, as inthe

them, but was happily represented by his subordinates, who | case of alizarine inks, a trace of sulphuric acid, designed to
not only illustrate, in the highest sense, the rare abilities | dissolve the precipitate which may be produced. This seidity

of the ink has several disadvantages; it attacks the pens

butare thorough gentlemen, understanding how to exercise | used for writing with it unless they are either of gold, plaz-
republican hospitality with a- grace which called forth the | inum, or gutta percha.  Sulphate of copper or sulphate of

iron may be the metallic salt used in such inks—the former
is preferable. One of the best formulas for this kind of ink

sideration put hunger, thirst, and discomfort out of the|is the following, given in proportions for a manufacturing

scalo: 20 parts, by weight, of extract of logwood are dissolved
in 200 parts of water, and the solution clarified by subsidence
and decantation. A yellowish brown liquid is thus obtained.
In another vessel, 10 parts ¢ f ammonia alum are dissolved
in 20 parts of boiling water; the two solutions are mixed,
there being also added } part of sulphuric acid, and finally
14 parts of sulphate of copper. The ink should be exposed
to the air for a fow days to give a good color, after which it
should be stored in well corked bottles.

Bottger gives the following formula: 30 parts of extract
of logwood are dissolved in 250 parts of water; 8 parts of
orystallized carbonate of soda and 30 parts of glyeerin of
density 125 are added; and lastly, 1 part of yellow chromate
of potassium and 8 parts of gum arabie, reduced to a powder
and dissolved in several purts of water. This ink does not
attack pens, does not mold, and is very black.—E. 7. Fiedt.
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Facts and Simple Formule for Mechanles, Farmors,
and Engineers,

Two hundred and seventy cubic feet of new meadow hay
and 216 and 243 foet from large or red stacks will weigh ®
tun; 207 to 43 cuble foot of dry clover will weigh a tun,
Laths are 1} to 1§ inches by 4 feet in length, are usually
sot }of an Ineh apart, and a bundle contains 100.
A tarred rope is about one fourth weaker than untarred
white rope.  Tarred hemp and manilla ropes are of about
equal strength,  Wire rope of the same strength as new
hemp rope will run on the same sized sheaves; but the
greater tho dinmoter of the latter, the longer it will wear.
Ono wire rope will usually outlast three hemp ropes. Run:
ning wire rope needs no protection; standing rigging should
bo kept well painted or tarred.
The coatlicient of friction of leather bolts over wooden
drums is 0'47 of the pressure, and over turned cast iron pul
loys 028 of the pressure.
A wixture of O parts phosphate of soda, 6 parts nitrate of
ammonis, and 4 parts dilute nitric acid is a freezing com.
pound which will cause a fall in temperature of 71° Fah.
Three fourths of a cubic foot of water ovaporated per
hour will produce | horse power,

Cold blant iron is stronger than hot blast, Annealing oant.
fron diminishes its tensilo strength,

Tho safo load in tuns whioh an iron chain will withstand
oquals the square of the dinmeter divided by 0,
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IMPROVED DEVICE FOR HEATING AIR FOR FURNACES,
The invention herewith illustrated is designed to econo.
mize fuel through fooding the furnsce with hot air for the
support of combustion. The waste heat of the furnace s
utilized to warm the entering draft, and the devices adoptod
for effocting this Include a hot jacket for the boller, which
I« another source of economy. The engraving represents
the invention in longitudinal section, Fig. 1, and tranaverse
section, Fig. 2, s applied to a locomotive boiler,

The products of combustion pass as usual
through the bollor flues to the smoke box,
and thence by tubes, A, extonding through
easings, B, to the bullding, whence they
escapo throngh the tubes, C, forming the
smoke plpe. Suarrounding tubes, C, is a
oasing into which the incoming cold air
entors throngh the hood, as shown by the
arrows, passes down iuto the casings, B,
and along to jacket, D. The draft then
passos to another casing, E, at the bottom,
and finally enters the ash pit at F,

The hood on the smoke stack is made
1o turn 8o as to be adjusted to the motion
of the engine, The wator space at the
back of the furnace may be provided with
tubes, G, in place of stay bolts, These,
leading into the hot alr passage will, it is
claimed, cause n current of heated air to
be thrown in above the fuel to burn the
smoke. They may be provided with dam.
pers to regulate the current.  The exhaust
pipes are led into a coil or ring, at H, sur.
rounding the steam dome. In the ring are
numerous jets, so placed as to play into
the annular space containgd between the
dome and casing, thus dividing the fresh air from the
smoke. This arrangement, the inventor states, will allow of
a much larger area than is usually given to the chimney of
a locomotive, insuring & corresponding strength and steadi-
ness of draft. It is also claimed that, in combination with

Fig 2

the hood facing the motion of the engine, the device would
probably s> accelerate the draft asto allow feed water heat-
ers to be introduced into the exhaust pipe. In addition to
encasing the boilerin a hot jacket, s portion of the hot air
may be led through the jacketing around the cylin-
ders so as still further to check loss by radiation.

Patented through the Scientific American Pat-
ent Agency, in the United States and abroad, June
20, 1876. The inventor, Mr. Charles Thonger, of
Courtright,Ontario, Canads (who may be addressed
for further information), desires correspondence,
relative to the device, with locomotive engine
builders and railway managers.

- o

IMPROVED STEP AND EXTENSION LADDER.

We illustrate herewith a new ladder, which will
doubtless prove convenient and useful for house
and store use, for painters, for fruit gathering, ete.
As represented in the engravings, it is constructed
somewhat similarly to an ordinary step ladder, be-
ing really two ladders (one with steps and one
with ronnds) hinged together. We are informed
that it is as simple and light as an ordinary step-
Iadder, and can be lengthened to double its length
by simply swinging the ladder with the rounds
upward, which ean be done by anyone in a mo.
ment. When armangoed as a step lndder, it can be
used by two persons at the same thoe, one going
up either glde. One size of hinge will answer for
any size or length of Indder, as the hinges aro ad.
justable to various widths and thicknesses of
wood. The locking bar is selfoncting, and will
lock the ladder together when not in use, as shown
in Fig. 1. Fig. 2 represents the Iadder in position
as & stepladder, the same locking bar holding it,
and Fig. 3 shows the Indder extended, the same
locking bar again securing it The inventor
olalms that the device can be manufactured as
cheaply as any ordinary step ladder, and will find
a ready market. Patented January 11 and April
11, 1876, by E. J. Schneider. For further infor-
mation address M. Bchneider & Sons, 85 South
Main street, Dayton, Ohio,

Scientific Qmerican,

A Glgantic Bird from New Meoxleo,
Professor Cope oxhibited, recontly, to the Philadelphin
Acadomy of Selenoo a tarso-metatarsus of a bird, discoverod
by himself during the explorations in New Moxico, conduec.
ted by Lieuntenant (i, M. Wheeler, U, 8. A. The character

of ity proximal extromity resembles in many points those of
the order eursores (roprosonted by thoe struthionide and di-
nornts); while those of the distal end are, in the middle and

inner trochlom, ke those of the gastornis of the Paris basin,

THONGER'S DEVICE FOR HEATING AIR FOR FURNACES.

Its size indicates n species with feet twice the bulk of those
of the ostrich. The discovery introduces this group of birds
to the known faune of North America, recent and extinct,
and demonstrates that this continent has not been destitute
of the gigantic form of birds, heretofore chiefly found in the
Southern Hemisphere fauna.

Birds with Teeth,

The same author has also recently given axr interesting
account of a remarkable group of birds with teeth, obtained
from the cretaceous beds of Kansas, where the associated
vertebrate fossils are mainly mososauroid reptiles and pter-
odactyls. They constitute a sub-class, odontornithes, com.
prising two orders: The fehthyornithes, having teeth in sock-
ets, biconcave vertebree, a keeled sternum, and wings well
doveloped, represented by ichthyornis and probably apator-
nis, and the odontolee, with the teeth in grooves, the verte-
brw as in recent birds, a sternum without keel, and rudimen-
tary wings, represented by hespeornis. The occurrence of
toothed birds in England has been described by Professor
Owen from the London clay of Sheppy.

- ——eetr—
The Hoosac Tunnol,

The North Adams ZTransecript says the temperature of the
Hoosac Tunnel, at North Adams, Mass,, is about the same
all the year round, the thermometer standing generally at
60°. The air is pure except when there are a great many
trains going through, filling the tunnel with smoke, the tun-
nel being able to thoroughly ventilate itself under ordinary
circumstances,

The brick arching is not all in any one place, but in

sections, wherever there was a possibility of danger from

SCHNEIDER'S STEP AND EXTENSION LADDER.

e e

[AvcusT 12, 1876.
loose and erambling rock. In all, about four thonsand five
hundrod feot have been arched, the longest section belng
five hundred and the shortest ten feet. Thus the workmen
wore not all together, but were seattered along the line. Af.
ter a nection of the tunnel had boen selected as needing arch.
ing, the miners began to remove the rock from the sides and
roof fora depth of about three feet, that being the average
thickness of the arching. In performing this work constant

eare was used ; and when the extreme liability to danger from
falling rock is considered, it is a wonder that
#o fow nccidents have oceurred. The rock
taken down was removed daily and dumped
at different points along the road from the
tunnel, that from the roof being received
and enrried ont by platform ears that reached
within a few feet of it., When the section
to be arched had been properly prepared,
the masons began thelr work, laying the
brick on wooden centers, which were put up
every five orsix foet. The brick work was
not laid close to the wall in all parts, & space
being left for the water to run down, Bheot
iron was placed between the brick and the
wall for protection against water, and the
brick was laid with waterproof cement, No
part of the arching has beon slighted, the
whole work being carefully and thoroughly
done.

A telegraph wire has been put through
the tunnel, and offices stationed at both ends,
and warning will be given every time a train
enters and leaves the tunnel. Manager Pres.
cott hag appointed R, B, Campbell superin.
tendent of the tunnel, for the present at
least, and Mr, Campbell keeps ten men ex.
amining the sides and roof and taking down loose rock
wherever found. Before each train goes through, the entire
length of the tunnel is walked over by four men, stationed
at different points, to see that the track is unobstructed
The leagth of the tunnel is a little under five miles.

-

-

IMPROVED SPEED GOVERNOR.

Mr. James M. King, Walnut Station, Minn., has recently
invented a simple and practical regulator for the clearing ap-
paratus of thrashing machines, to compensate for the irre-
gular motion of the horse power. It consists of a belt-tight-
ening pulley mounted on a counterbalanced beam, with means

for regulating the tension of the belt, and a slipping pulley
or cover on the driving pulley. A is the driving pulley; B,
the slipping pulley or slipping cover of the driving pulley;
C the transmitting band ; D the counterbalance tension pul-
ley, and E the pulley to be driven. The tension pulley, D,
is, in this example, controlled by an adjusting weight, G,
on lever, F; but it may be actuated by other means, if pre.

ferred.
The invention was patented on May 80, 1876

~—a—
The New U, §. Steameor Trenton,

The Trenton is said to be one of the finest and
probably fastest vessels in the naval service, being
fitted with compound engines, two low pressure
and one high pressure cylinders,the former 78 inch-
es in diameter, and the latter 584 inches in diame-
ter, and all of 4 feet stroke, with an indicated
8,600 horse power. She has eight cylindrical boil-
ers, 12 feet in diameter, and 1025 feet long, with
510 feet of grate surface, and 12,000 feet of heating
surface. The propeller is the Hirsch four-bladed
scrow, 10°5 feet diameter, and 28 feet mean pitch
The length of the vessel is 253 feet between per
pendiculars, 48 feect beam, and 28 feet depth of*
hold from maindeck. She is to be full ship rigged,
and will be armed with eleven 8.inch rifled guns.
Sho is also to be a ram, being provided with a
prow extending eight feet boyond the bow. The
veasol, of 2,800 tuns burden, was designed by Na.
val Constructor Isaiah Hanscom. Heretofore ithas
been difficult to make the sailors comfortable in
cold weather, owing to the danger of the heating
apparatus, from bursting tubes, and tho necessity
of shutting off the steam at night in order tosleep.
This annoyance has been overcome by sdopting a
now open-base radiator, which is so arranged that
wator can never accumulato in the pipes from con-
densation, causing unequal expansion and frequent
bursting of the tubes. Another for
the comfort of the sallors is a new kind of galley,
capable of cooking for a force of 500 men at once,
and in less time than has been consumed hereto-
fore.

The Trenton will bo capable of going at a mean
spood of 18 knots, is very strongly built and braced,
and will be, it is expected, one of the most formid-
able cruisers of the navy.
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- BEES AND THEIR INSTITUTIONS.
[We extract from a contemporary magazine, entitled
Homas and School, s most excellent educational monthly,
published by J. P. Morton & Co., Louisville, Ky., the fol-
lowing article on the instinct and habits of the bee. It is
from the pen of a lady, Sophie B. Herrick, who evidently
understands her subject; and it is so well writton that we
forbear to alter or curtail it.—Eps.]

It is both curious and interesting to study the govern.
ment, the laws, the political economy of a kingdom which
is procisely the same today that it was six thousand years
ago; whose antiquity is so great that it enjoyed an ancient
rule when China, Assyria, and Persin were still in their in-
fancy. The bees have not ohly possessed a stable and or-

The Queen Bee.

Worker. Drone.

Fig. 1.—DOMESTIC BEES.

derly government through all these centuries, but they have
managed to retain their character as models of wisdom, in-
dustry, and thrift, while nation after nation has sprung
into being, lived its day, and then dwindled away into in.
significance.

Many of the lessons which man learns only by bitter ex.
perience a thousand times repeated seem to have been
stamped by the divine power upon the very entity of the
lower creation; and this, if nothing else, would make their
habits, instincts, and life history well worth our study.

In every swarm there are three kinds of bees, which not
only differ from each other in form and structure, but whose
functions are entirely distinct. These are the queen bee,
the workers, and the drones (Fig.1). The queen, who is
the only perfect female in the hive, is the mother of the
whole swarm. Inshape sheis easily distinguished from the
other bees: her body is long and slender, her wings small but
strong and sinewy, her legs are wanting in the brush and
pollen basket which characterize the worker, her head is in
form a flattened sphere, and her sting is curved. The work-
ors were supposed to be sexless till the delicate dissectiors
of Mdlle. Jurnie, at the suggestion of Huber, determined
them to be imperfectly developed females. These are the
smallest bees in the hive; their bodies are shorter than that
of the queon, their wings of the same size. The four hin.
der legs are furnished with brushes of stiff hair, with which
to collect pollen ; the two hindmost with spoon-shaped ca-
vities, in which it is packed away for transportation to the

Fig.2—LEG OF BEE (magnified).

hive (Fig. 2). The head of the worker is triangular, and
ite sting straight. The drones are the males ; in size they
are about one third larger than the workers; in form they
are thicker, and in color darker. Their jaws and probosces
are shorter than those of the common bee ; they are desti-
tute of brushes, pollen baskets, and stings, and have heads
somewhat similar to the queen,

Fig. 3

INTERIOR OF AN OLD-FASHIONED HIVE.

swarm ; her function is simply to supply her realm with
lubjoﬂ-l The workers number from ten thousand to sixty

Scientific dmervican,

rear the young, defend the common home, stand sentinels at
its entrances, collect and store the provisions, elaborate the
wax, build the comb, guard, attend, and provide for the
queen, and take charge of the sanitary department. The
drones perform no work of any kind, and soldom exceed
fifteen hundred in an ordinary swarm.

There are two other kinds of bees noticed by apiarians
which are frequently found in swarms ; these they call the
black bee and the captain bee. They both, upon microsco-
pic examination and careful dissection, show an internal
structure identical with that of the worker. It seoms to be
very well established now that the black bee is only a de-
moralized worker, who, having once tasted the sweets of
stolen fruits, has abandoned honest labor, and given him.
self up to pilfering as a profession. Squeezing through
small holes in the pursuit of his nefarious business, he has
bedaubed himself with honey, and so plastered down and
darkened the delicate plumage of his body. The captain bee
has probably unintentionally adorned himself with the pol.
linia of some orchidous plant, and in this way gained the
top knot which distinguishes him from his comrades,

The old-fashioned bechives (Fig. 3) were so constructed
that the whole internal economy of the colony was s myste.
ry. Nothing of it could be ascertained except in the exam.
ination of results after the destruction of the colony. Though
some of the ancients devoted years to the study of the hab.
its of these insects, a large proportion of the results given
to the world was almost yalueless, Fact was so mixed up
with fancy, observation with conjecture, that the value of
the whole was greatly impaired. Some of these difficul-
ties have been removed by the introduction of glass obsery-
ing hives, thongh many still beset every observer, from the
fact that bees love the darkness, and in every way endeavor
to obscure their movements within the hive from observa-
tion.

We will suppose that we are observing a new hive into
which a swarm of bees has been introduced in order that
every peculiarity of bee life and work may be considered in
their natural order Before the swarm left the old hive, each
bee had gorged itself with honey; beside this provision, &
quantity of filled comb is generally supplied to them, so that
they may not suffer in their new home,

Fig. _~CLUSTER OF BEES.

Before anything else can be done, comb must be built, A
number of the workers, therefore, fill themselves with honey

there they remain motionless for about twenty-four hours,
At the end of that time, in the little depressions on the un
der side of the abdomen, between the overlapping rings of
the body (Fig, 5), will be seen thin scales of pure white wax,
Itis a kind of extornal fat secreted by the bee from the
honey it has assimilated, much as the fat of anlmals is se.
croted, espocinlly from saccharine food. Some of these
| scalos are solid wax, others thin films, and others again only
dolicate spiculm, Boes, like the higher animals, do not all
socrete the same amount of fatty matter from a given quan.
tity of food

The bees loosen themselves, and one of thelr number,
using the pincers at the joint of one of its third pair of
| imbs, selzes & wax scalo from its own body and brings it to
its mouth. The scale is turned about in every direction by

| the elaws, and its edge is broken down and off by the mouth
of the bee, Theso particlos are then accumulated in the
l hollows of the mandibles, from which 1t lssues in the form

|of a very narrow ribbon, The tongue, during this opera
‘lluu, nnsumen n groat varloty of shapoes, being sometimos
{ fiattoned 1ike a trowel and again poloted ke a pencil, Af.

| tor the tongue has imbued the whole ribbon with a frothy

and suspend themselves in festoons or curtains (Fig. 4), and |

| which they fill their baskets.

saliva, which gives to the wax opacity and adhosi veness, it

————————
thelr instinet is wonderfully flexible in its power of conform-
{ng itsolf to circumstances; and If they are prevented from
bullding In one direction, they bulld in another. Cells are
then excavated from this arch, and after the foundation is
dug the remainder of the comb is built upon it (Fig. 7). Or
dinary cells are six-sided, but the upper rows in the comb
are nocessarily only five.sided. The six-sided cells are of
two sizes : those built for worker broods number twenty-five,
and those for drone broods sixteen, to the square inch. The
royal cells we will describe later. The comb, when finished,
connists of a sheot of double cells arranged back to back
with the utmost nicety, so that the greatest economy of space
and material is secured (Fig. 8). Maraldi, the inventor of

Fig. 5.—~BEERE (magnified), SHOWING THE WAX BETWEEN THE
SEGMENTS,

the glass hives, measured the angles of the cells with great
care; he found them to be respectively 109" 28/ and 70" 327,
M. Kanig, a well known mathematician, without any pre-
vious knowledge of this measurement, was requested to de-
termine by calculation what should be the angles of a hex.
agonal tube with a pyramidal base, in order that the least
possible material should enterinto its construction. Hisan-
gles, reached by the methods of calculus, were 100° 26/ and
70° 34/,

In curving their comb, as they are sometimes forced todo,
and in conforming themselves to many adverse circumstan-
ces, bees often show wonderful wisdom and skill in the va-
riation of size and shape in theircells. In curved comb, for
instance, the shape of every individual cell must be changed
from the ordinary hexagonal tube with parallel sides. In
this case the bases of the' double row of cells are of the
usual size and shape; the cells on the concave side of the
comb narrow from the base to the open end, while those on
the convex side widen. When a transition from worker to
drone comb, or rice verad, is necessary, it is effected by in-
terposing several rows of cells of gradually increasing or
decreasing size. These irregular cells are used for the sto-
ring of provisions, never for food.

When first completed the comb is pure white and very
brittle; it is afterward strengthened and somewhat discol
ored by the addition of propolis. This is a gum collected
from certain trees by the bees, and is used tomake the hives
both airtight and watertight. The fragile white comb is
sometimes varnished with a thin coating of propolis, and at
times the bees have been observed pulling down the first
built comb, and working the wax over with an admixture of
this gum. The propolis is often kept ready for use in a lump
placed in an accessible part of the hive. In this form it
hardens till it is almost like stone; when the bees desire to
use it, they have been observed to soften it by the application
of the same saliva with which they imbue the wax,

When sufficient comb has been supplied to the hive the
workers begin to collect stores; they rove the fields for pol-
len and honey. The pollen dust is gathered by the bee with
its brushes and packed away in the pollen basket, It is ge
nerally collected in the morning, while the moisture renders
it cohesive enough to be formed into the little balls with
When this is impossible, in
consequence of the dryness of the air, the bee rolls himself
in the pollen, and flies home as dusty as any miller. In the
hive the farina is collectod from his body and packed away.
It has been known since the days of Aristotle that these lit.
tle insects never store the pollen of different flowers in the
same cell. Each bee comes bome loaded with s homogeneous
mass, and no temptation is suflicient to induce him to visit

Fig. &~ DEES CONSTRUCTING CRLLE,

is again accumulated in the mandibles, and again lssues | more than one kind of blossom In & single excarsion, If

forth In the ribbon.like form

The wax thus prepared In | the flowers vikited by the bee yield both pollen and honey, he

lnppllml to the vault of the hive by a single bee (Fig. 6). Af. | loads himself with both on the same trip,

ter the store of wax of this founder bee is exhausted, others |
follow,

The honey Is gathered by means of the bee's mouth, which

Though thereis porfect harmony among the bulld- | is & most complicated organ (Fig. 9). The proboscis pene.
ers, there is no codperation in the true sense of the word, | trates the nectarium of the flower; by theald of the tongue

|unless the fact that the many walt, while the one assumes  and other portions of the mouth, the honey is drawn upand
There is, unless in exceptional cases, only one queen in & | the part of architect and lays the foundation, can be called ' conveyed into the honoy receptaclo—a sort of second stomach

codperation
position in the upper part of the hive

A solid arch of wax is built in an Inverted | surrounded by powerful muscles, which enable the bes to
These little insecta | regurgitate Ita contents when it reaches the hive. The sac-

thousand ; they perform the whole Inbor of the hive; they '.uuy. prefer to begin at the top and build downwnd,thou.h!nhuino socretion of flowers undoubtedly undergoes some
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change whils In the stomuch of the bee. Honey made from
the clover, sugar and water, from fruit juice, does not pos-
sess a flavor that would reveal the source from which it had
boon obtained. The taste iw not, however, wholly indopen-
dent of its source: certain plants yleld much more dolicate
boney than others. The honey of Mount Hymettus, of Nar-
bonne, and of Pontus, all owe their exquisite and peculinr
Bavors to the plants frequented by tho boes,

These provisions stored by the bees have their specific uses.
The honey is used as food for tho mature bees, and is the
material from which wax is secreted. The pollen forms the
food of the larve, and supplies to them the nitrogenous
matter necessary to growing larve and pupwe.  Many exper-
iments have at last proved that pollen has its use also in the
secrotion of wax. With pollen alone bees secrete no wax;
without it and with abundance of honey they at first secrete

abundantly, but soon seem exhausted.

Seientific Amervican,

whon she becomes old, she Iays only drone eggs. The mi
croscope proves that in each of these cases the spormatic
sack has withored away, and can no longer perform its func-
tion of vivifying the eggs as thoy pass it, How the queen
is ablo to offect this fertilization at will, though an nscer-
tained fact, is an unexplained mystery, :
While thousands of busy workers have been laying in
provislon for the young of thelr swarm and for themsolves,
the queen has not been idle. She has been actively employed
in supplying the brood comb with eggs, sometimes to the
number of threo thousand a day. She generally begins the
season with laying only worker eggs ; these she is very care-
ful to deposit only in their appropriate cells. If by acci-
dent or by way of experiment the hive possesses only drone
comb, the queen will drop her eggs about anywhere rather
than place them in the wrong colls, whore they will not only

perigh, but, in all probability, fill the comb to no purpose.

Flg. T~CRLLS.

As our hive is supposed to be supplied with a perfect, fer.
tile queen, it will be necessary to go back a little. An old
queen almost invariably leads off theswarm. She is thero.
fore ready to begin stocking the comb with brood as soon as
the workers have builtit. Soon after our queen was hatched
in the parent swarm, she took her first and only flight, with
the exception of that in swarming time. A single fertiliza.
tion is sufficient to impregnate the hundreds of thousands
of eggs Iaid by the queen during her life of several years.
Like many other insects she is fecundated on the wing. Dr.
Joseph Leidy, of Philadelphia, by the aid of microscopic in.
vestigation, discovered a small sack opening into the oviduct

Pig. 3—~PART OF COMB.

of the quoen, which is the permanent receptacle of the sper-
matic fluid. Dzierzon, Von Siebold, and, in fact, all the
greatest living naturalists of the world, have been forced
into the remarkable conclusion that female bees, workers,
and queens are produced from fertilized, and drones from
unfertilized, eggs. The sex of theegg is determined by sev.
eral causes: if the queen from any malformation of the
wings is unable to leave the hive, if she does not effect her
fBight before the expiration of three weeks from the time
she is hatched, if she is starved for twenty-four hours, if
she i= subjected to intense cold for any length of time, and

Pig. 12

Fig. 9.—HEAD OF THE HIVE BEE (magnified).
Although the queen knows what kind of an egg she isabout
to lay, the workers cannot distinguish their sex, as has been
proved by repeated experiments, This discriminating in.
stinet, which is perfect in the fertile queen, is wanting to
the unfertilized drone-laying queen. She will frequently
deposit her drone eggs in worker cells, or on the edge of
comb, or any whore else, though there may be empty drone
comb in the hive. The bees have a wonderful way of di-

[AvcusT 12, 1876,
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the workers. The amount of food supplied to the maggot
is ample, but it is carefully proportioned to its needs: g,
food is ever left in the cell when the workers close it in 1,
undergo its final transformation.

Huber's obgervations of the cocoon spinning were made
through the walls of blown glass cells into which the egus
had been removed. Two minute threads issue from the Iap.
va's upper lip; these become gummed together at a short
digtance from the mouth., The constant shortening and
longthening of its body finnlly enables itto complete its de.
lieate silky covering. The common bees completely enve.
lope themselves, whils the queen spins a partial cocoon,

Fig. 10—STING AND VENOM GLANDS (magnified).
which only reaches to the second abdominal ring. The co.
coon done, the bee has reached the second of its transforma-
tions, and becomes anymph or pupa.

The drones require twenty-four days, the workers tweaty,
and the queen sixteen, to complete their development, from
the Iaying of the eggs to emergenoe as a perfect {nseot,

viding their labor, and then taking it for granted that each
portion has been faithfully done. Where the workers find ;
eges in comb they assume that the queen has performed her !
part well, and they give it the treatment appropriate to the
brood which should be found in that particular kind of cell.
Aftor the eggs are laid they remain apparently unchanged
for three or four days (according to the kind of bee which
is to be developed); each one then hatches ont into a small
white maggot, The smaller workers, called nurse bees, now
devote themselves unweariedly to the care of the larve.
They swallow the pollen, with probably a minute quantity
of honey, and after a partial digestion regurgitate it for the
benefit of the young. The food is not only administered to
the baby bees, but they appear to be always immersed in &
sort of bath of the jelly-like substance, and to take in as
much of theirnutriment by absorption as by direct feeding.
The little nurses are models of watchfulness and care; but
occasionally they have to be reminded of their duties by the
tapping of the baby bee against the side of the cradle.
When the nurses think it time to feed their charges, the at
tention of the larvie is sttracted by some motion on their
part, and the always welcome food administered. In four
or six days the larva has reached maturity; the nurse bees
then cap over its coll witha brown, porous, CONVex cover—

the eapn of the drone cells being more curved than those of

LARVA OF THE DEATIUE HEAD MOTH.

Plig, 18T K DEATICAHEAD MOTH,

When the time for their exit comes, the common bees make

Fig. 11.—FERTILE WORKER. QUEEN,NOT BORN BUT BRED.

their way out of the cells as best they can, while the queen
receives every care and assistance. In this the common bees
would seem to need help far more than the queens, since
their cocoons bind them more closely.

Each insect, as it quits the cell in which it was reared,
leaves bohind it its cocoon. As soon asa cell is vacated, some
of the workers go in to clean it out and prepare it for future
use; in doing this the film of silky threads ix not removed,
but is incorporated into the walls of the cell; as many as
soven of these cocoons have boem removed, one after the
other, from a single brood cell. While the successive depo-
sit of the cocoons strengthens the comb, it also contracts the
colls, and in these smaller apartments the nurse bees are
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A colony of bees frequently becomes queenless either by
ughnatural causes. In this case a most sin-
e wlﬁneneﬂlntha hive. The bees leave

ﬁzﬂﬁve they hnddlo together as ifin the deep-
n. A great huzz, apparently of consulta-
i d, Finally they seem to come to the conclusion
that there is no mending the matter, and they agree to set
to work to make another queen. Several worker larvie, in
cells not adjncent, are seleoted and devoted to royalty. (Se-
veral are chosen, to provide against contingent loss). The
worker maggot chosen may be two or even three days old.
Phe first thing the bees do to each of the selected larvie is
to enlargeits cell hy cutting away the partition walls of three
adjacent cells, thus throwing them into a single apartment.
The worms occupying two of these three cells are destroyed,
“and all the ordinary food removed. 'The maggot is then sup-
plied with different food, known as royal jelly, and with a
much larger quantity of it. This jelly is a translucent sub-
stance, possessing a slight acidity and astringency of taste.
The embryo bee which has been taken from the ranks and
anointed queen receives the most devoted attention. She is
royally supplied with a superabundance of food. ‘When she
is ready to go into the condition of a nymph, the bees cap her
cell over with a pendent convex cover ;and the cell looks, in
this condition, more like a roasted peanut than anything
else. When the queen is mature, the bees thin the cover of
her cell by scooping out waved circles, till it becomes easy
to distinguish the royal nymph within. She is generally re-
tained prisoner by her subjects for some days after she has
reached her full development. This is more frequently the
case when the queens are reared for swarming time than
when they are made by the bees in order to supply a defi-
ciency.

The captive queen seems very impatient of her detention.
She utters a cry, called by apiarians piping. The workers
supply her with honey by means of a small hole in the cap
of the cell, through which she extends her proboscisto be
fed. Many observers, and among them some of the most
aceurate and faithful, say that the worker bees stand with
their heads inclined, as if in reverence, while this note is
sounding.

The moment & queen is released her whole energy is con-
centrated upon one point. She traverses the comb eagerly
seeking for other royal cells. When she finds one, she falls
upon it in fury, tears away the cover, and stings the nymph
within to death. In this way she destroys every possible
rival to her own power within the hive,

The bees generally provide against the simultaneous
emergence, of the several queens which they rear, by selec-
ting larve in different stages of development. Occasionally,
however, two queens come out at once. They soon meet as
they wander over the comb in search of royal cells. When
this is the case, the workers, who under every other combi-
nation of circumstances defend their queens with their very
lives, draw back, clear & space, and watch to see the result
of the royal combat. The two queens rush upon each other,
they grapple, and each endeavours to sting her antagonist
fatally. If they happen fo get into sach a position that the
thrust of the stings would prove fatal to both at the same
time, their instinct teaches them to withdraw; the hive must
not again be left queenless; private animosity must yield in
favor of the public weal. They, however, soon rush again
at each other. Finally one or the other gains such an ad-
vantage that she can destroy her rival without forfeiting
her own life, and then the fatal thrust is given. It waslong
believed that the queen, like the drones, possessed no sting,
because she will allow herself to be torn limb from limb
rather than use it on any but a royal antagonist.

The peculiar treatment by means of which the larva of a
worker is converted into s queen is, as far as we at present
kuow, without a parallel in the annals of natural history.
A difference of food, in kind and amount, increased room,
and possibly a change »f position, to which the embryo in-
sectis subjected, has wrought a transformation almost too
wonderfal for belief. It is net a mere superficial change
which has been effected, but one which penetrates far below
form and structure, to the very mystery of life itself; itisa
transformation alike of function, of structure, and of in-
stinet, The Jarva which, under the ordinary conditions of
development would have become s worker, which would
have gathered the provisions and stored them, which would
have defended the hive and guarded it, which would have
reared the young, and performed the thousand domestio,
civil, and military offices of the common hive, is converted
into & queen who does not possess a single habit in common
with the workers. The whole structure of the insect is also
changed. The head, instead of being triangular, is round,
the legs lose the pollen baskets and brushes, and the ovar
ies, which in the common bee are rudimentary, become
enormonsly developed. The instincts are not only changed,
out in many eases are reversed by this difference of treat-
ment. The worker goes out of the hive many times every
day, the queen but twice in her life. The worker is ready
to sting anything which interferes with it, but never under
any clrcumstances uses its sting upon a queen ; the queen
will die sooner than use its sting upon any ordinary foe,
but will fly in fory upon snother queen and thrust her
through. The maternal instincts belonging to the brute
creation are curlously divided between the workers and the
queen. Asmother the sovereign carefully deposits her eggs
where they will have the best chance of coming to matarity;
hiere hor care conses, Just at this point the workers take up
the maternal daties, and they perform them with a zeal and

devotlon worthy of all praise.

 Scientific dmerican.

Increased room and two
days' feeding on different food have wrought this miracle,
It is remarkable, too, that the queens require four days less
to develop, and live six or eight times longor than the work-
ers.

Among the workers of agwarm there are found, here and
there, a few which are fertile, In the cases where investi.
gation has been possible,itis found that these workers, when
Inrvie, occupied cells adjacent to tho royal cell, and so, it is
probable, partook of the royal jelly and became partially
transformed, They have bodies which are longer and slen-
derer than common bees, and which approximate more near-
ly to those of the queen. They never lay anything but
drone eggs.

Before swarming time several queens are reared (in this
case on the edge of the comb, nnd frequently they depend
from it by a sort of stem). It is not by any means true
that swarming takes place always in consequence of the
overcrowding of the hive. It seoms to be closely connected
with extreme heat, whether as cause or effect has not been
very satisfactorily ascertained. A number of royul cells
have been constructed, so that when the old queen lends off
the swarm a new one may be ready to emerge and take her
place in the old hive. The queen wanders over the combin
a restless way; her agitation is communicated to the other
bees ; & commotion arises ; the bees gorge themselyes with
honey, send ont a few scouts to discover a secure place for
the swarm, and finally pour out of the entrance in u steadily
increasing stream. Among them is the queen, who general-
1y rises, and the workers cluster around her. Sometimes
she falls and is Jost in the grass, and then the bees return
to the hive from which they have just issued. An inverted
hive is held below the cluster of bees, which have happily
found their queen and settled around her. As many as
thirty swarms have come from a single stock in one season;
some of these, however, were in the second generation.

Usually the fertilization of the queen takes place in June;
after this, early in July, there isa general massacre of the
drones. When there is no queen, or only a drone laying
queen, in the hive, this slaughter is deferred. The bees fall
upon the defenseless drones, pierce through their abdomi-
nal rings with their little barbed and poisoned darts, and
then twist themselves over in order to extricate the sting
without injury to themselves,

The sanitary regulations of the hive are very wonderful ;
nothing uncleanly or offensive is ever allowed to remain
which it is within their power to remove. Réaumurmen-
tions that a snail once invaded one of his observing hives
and attached itself to a pane of glass. The weight of the
creature was too great for even bee industry and enterprise,
but not too much for bee ingenuity. They fastened the shell
securely to the glass by means of propolis, and then sealed
over the mouth of the shell with a quantity of the same
gum. A slug which was once caught in one of Maralde’s
hives met a similar fate, except that, in this case, the whole
body of the creature was entombed in the propolis.

This same substance is used to exclude every enemy of
the insect tribe, as well as moisture and draft. The bees
know very well that currents of air are desirable and drafts
treacherous. While they cut off every avenue for the en-
trance of air where it would muake them liable to disease,
they supply a stoady ventilation where it is needed. Lines
of workers station themselves radially from the door to
every portion of the hive : by a constant and well timed mo-
tion of their wings, steady currents of air are generated,
which keep the hive pure and sweet, The force of the car-
rent is sufficient to turn small anemometers.

A guard is always stationed at the door of the hive to ex-
clude enemies. The insects inside assume that the guards
have done their work properly; for after robber bees or any
other intruders have found their way in, it is generally long
before any notice is taken of them, Occasionally a large
moth, the sphinz afropos, or death’s head moth, effects an
entrance (Figs, 12 and 13) in spite of the vigilance of the
guard. Once inside, the ravages of this creature are terri-
ble. On dissecting one a tablespoonful of honey was found
in its stomach. A very curious instance of transmitted in.
telligence is recorded of a swarm of bees, In connection
with this foe of theirs. One of these moths had committed
u serious raid upon the winter store of the swarm before it
was discovered ; several years aftorward another member of
the same family of moths entered the same hive ; the bees
at onece took measures to secure thomsolves ; the moth was
oxcluded ; barriers of waux were erected so that the door
would not admit it,though the opening was still large enough
for the bees thomselves, The tradition of this Goth had
svidently beon handed down: they knew all sbout him the
socond time he came.  Several generations of workers had
been born and had died in the meantime, for the workers
live only from five to seven months at the furthest, The or.
dinary bee moth Is o terrible enomy to the hive, and does
much groater damage than the sphinx, becanso its attacks
are 50 much more insidious, and because It not only de
vours the honey, but the bhrood as well,

Boes are pugnacions little croaturos, if roused by any fan.
oled wrong or by the very human vies of cupldity., They
are not disposed to sting if lot alone, but are sure to revenge
any hurt or Indignity, Whole swurms often engage In
pitched battlos ; this is almost always for the possession of
territory. One plece of carelesness on the part of & bee
keeper, and & whole swarm is sometimes demoralized ; if
they onco galn access to honey, and can steal it, they are
very apt to abandon all protense of honesty, and give thom
solves up to a predatory life, Some of them, as has boen
before said, are professional sneak thioves ; others are high.

behavior of some of these highway robbers. Oneof them
will nrrest s luckless humble bee on its way home laden
with honey, and force it to disgorge its treasure. Violence
will not do here, for the humble bee’s honey pocket is far
beyond the reach of our little thief, He does not kill his
victim, but only calls * stand and deliver at the peril of
your life,” and generally succeeds in exacting that for which
he asks. When the humble bee yields and gives up its
honey, the bee allows it to depart in peace, and licks up the
swoets with great gusto,

Our little honey bees, with all their wisdom and virtue,
have their faults; and robbery, wholesale and otherwise, is
not theonly one. They sometimes make themselves thor-
oughly drunk on the juices of ripe fruits, and may be seen
lying on the ground in a state of intoxication.

There are some things in the history of the honey bee
which show a fidelity and devotion that is really touching.
There is something almost human in their loyalty toward
their sovereigns. Several instances are upon record where
bees watched over and guarded the remains of their queen
for days, licking and caressing her as though they were try-
ing to restore her to life. Though food was supplied they
refused to eat, and at the end of four days everybec was
dead.

When a queen makes n royal progress through the hive
she is always attended by a body guard, not a particular
number of bees which are devoted to her person, but a body
guard which forms itself at her approach out of the sub-
jects through whom she is about to pass, but who fall back
into their regular work when she has gone by. She never
lacks the most dutiful and devoted attention ; those about
her, whenever she moves, caress her, offer her honey, and
cluster around her to keep her warm if sheis chill.

When a swarm loses a queen, they are at first in deep and
violent grief ; if & new queen is immediately given to them,
they refuse to accept her. If, however, twenty-four hours
is allowed to clapse, they reconcile themselves to the idea of
her loss, and receive a substitute with royal honors.

The instinct of the bee denies all our traditions of instinet
it adapts itself to circumstances, overcomes new and unex-
pected obstacles, benefits by experience, employs temporary
expedients, and then casts them aside when the occasion for
their use is gone, in a way which is marvelously like rea-
son. It is, indeed, difficult to draw any line between the
two qualities when looked at in minute detail ; it is only in
its cumulative power, which produces such different effects,
that we can dare to make the distinction, and then we are
still ata loss for a definition. It is strange to find in the in-
sect world, among an order of beings so low in the scale of
the naturalist, a facnlty so nearly akin to the divine gift of
reason which is man’s crowning glory. Bat it is just here,
among the bees and among the ants, thatit is most marvel
ous and most perfect.

NEW BOOKS AND PUBLICATIONS.

HAY FrvEr OR SumMMERr CATARRN; {ts Nature and Treatment.
By George M. Beard, A. M., M. D. New York city: Harper &
Brothers, Franklin Square.

The theory held In this work, relative to the very distressing malady to
which it {s devoted, is that the disesse s & complex resultant of a nervous
system especially senaitive In this direction, acted upon by the enervating
influences of heat, snd by any one or soveral of a large number of vegeta-
ble and other irritants, Tho hook is the direct result of the author's prac-
tical Investigation, and It deals with its subject with a thoroughnoess and
eare which the serfous nature of the allment has long demanded. Although
from the nature of the disease, o specific will lkely ever be found for It
which will meet every case, yet remedies alinost approaching specifics have
already been found for (ndividual cases: and there are but few cases that
cannot obtain more or less relief from some one of the many remedies that
have been tested and lald down in this work,

MANUAL OF THE VERTERRATES OF THE NORTUERN UNTTED STATES
fncluding the District Eust of the Misalssippl and North of
North Carolina and Tenncsseo, By David Starr Jordan, M.S.,
M.D., ¢to. Price $2.00. Chicago, Il.: Janson, MeClurg, & Co.,
117 & 110 State street,

This is an excellent catalogue of the vertebrates of the principal part of
this country. The definitions are especially clear and accurste, and Rthe
classification Is such as to afford the greatest facllity In dentifylng species
The Information (sjthoroughly and judiclonsly condensed, 50 that thelhook,
slthough dealing exhaustively with a very widely extended subject, ts con-
ventent In size, and may be carrfed by the toarist, to whom, If he bave
A taste for natural history, 1t will be especially valuahle.

RANDBOOK OF MopeErS Sream Fire Exciyes, including the Run-
ning, Care, and Managemeont of Steam Fire Engines and Fire
Pumps. With IHlustrations. By Stephen Roper, Engineer
Author of “Handbook of Land and Marine Engines,™ ete
Prico 8250, Philadolphia, Pu.: Claxton, Remsen, & Halelfin-
gor, 624 to @28 Markot street.

This book Is claimed, by its author, to be the only one treating its specia
subject thoroughly ; and he has sacoceded o compiling a bandy volame on
the sabjoct. 1o states, with becoming candor, that *Its value to the olass
of wen for whom It Is Intended, Hes not so muach in Its origioality as in the
fudicions seloction, arrangoment, and pr tation of the it con-
taina ' to which might well be added the anthorization of such selcction
hy giving due credit to the sources whonee they are derived. The volume
which (s In neat, pockot book form. s compendions and well arrangoed, and
will be useful to any member of 2 fire brigade who destres 1o understasd
the setence of his machine,

Usurun TANLES AND INFORMATION APPERTAINING TO THE Usk Oy
Wuovany Inox, for Engincers, Architeots, and Bullders.
Complled by A. G, Haumann, C. B, Price $§1.50, Plittsburgh,
Ma.: Carnegle, Brothers, & Co,

Thesn tables are among the best we have ever seen, and comprise caloula-
tons of the welghta of tron beams of ail forms of cross section, and the
comparative sirengths of cast and wrought (ron of all sises, Some exten-
slve mensuration tables are glven (o addition, sad also formule tor bridges
anid roofs, the latter belng founded on the writlogs of Professor Rankine.

15 ultogether a thoroughly trastworthy handbook, and desorves a large sale

Tur Texrine Coronrisy, a Monthly Journal of Neaching, Print-
ing, Dyeing, ete, Edited by Charles O'Nelll, F.C.8,, oto. Now
York ity : John Wiley & Son, 15 Astor place,

We are pushiug Eugland very hard tn the manufactare of eolored textile
abrics | and we are now enablod 1o learn how many of her best deslgusand
most effective colors are prodused, The moathly magasine before us eon .
talna complete treatises on various methods of dyolng and produeing

waymen, Huber and other apiarians mention the shameless

varke-
gated effocts as practised In the best factories (n Kngland, the explanations
balng Wastrated by pleces of fabrie attached 1o the page. Though only
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Colorist™ s handsomely printed in book form, and
n volumes, form an encyelopmdia of the very Interesting
. : kel uxper REPEA’ STRAINS. the
ﬂm“m':l Professor Ludwig Spangenburg. Price 5 cents.
New York city: D. Van Nostrand, 33 Murmy aod 57 Warren

1::: excellont treatise 0a a subdject which has been mueh oxpert.
mented on and discussed (n this country. It forms No, 33 of Mr. Van Nos-
m‘.m“”‘ . 3 WRIGHTS AND MEASURES, ¥TO

ot MErRIc SYSTEM OF 3

By John W, Nystrom, C. E. Price, freo by mall, 50 conts,

Pa: Pennlngton & Son, 127 South Seventh streot.

Tittle work s & complete summary of all the argutmenta, pro and con.

u‘;:ﬂuud::m of the metric system Into English-apeak-

mg matlons. Many of the objections seem trivial at @rt: but when con-

sidered in relstion to the tens of millions of people who are asked to adopt
hq..u&wumnym.

TastE OF MECHANICAL Morioxs. By W, Clark, C.E. London,

Eogland : 53 Chancery Lane.
Some nseful diagrams, arranged to 811 a sheet folded In a pocket case,
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BOOT MEEL POLISNING MACHINE,—DAVID M, NWEETAENR,
CHMARLES ¥, HELMS of al.

TRUATEE, e,

i1 in this case °h‘~'f" Infringements of throe patenta—onu to Ellas §,
o, May &, 184, for “improvements In m:ahlnen for burn "'"5!
Of the sole and Lieel of boots and shoes,’’ one to Benjamin Q. Bod-
i dacss S 5, S 08 T i T PO
the becis of boots and shoes. " e ”

sll relste to & class of i for poliahi the
of boels and soles of hoots and shoes, In which there Is & com-
of certaln mechanlem for holding the sole or heel (or both: to be

} with the mechaniam of the polishing tool, under such conditions of
?u combinstion that elther the holding mechaniem, with the mate.
ioto

beld, can be 50 moved as Lo bring the surface o bo polished In rela-
10 the polishing tool, or the p:fl-hlu ool unbnﬁ apers nwl-rlnl
. nu:m:"vlw the surface to be pollshed of the material held by
The Helas machine, alleged to be an infringement, differs from thesn ma-
chines in this essential fentare. There {5 no attempt (n the Helms machine to
0 eombine llhoe-hol?lu mechanlym with the pollshing. tool and 1ta mochan.
1 1 ogenlo properly together, On the contrary, in the
Helms machine the shoe-holding mechaniam 1s dh‘n‘um«l with, and the opers.
Lor puts into proper relations with the pollsahing tool, and holds, and
pops and galdes It there, by and with his own muscular strength and will,
i .omboldl n:ncmnm‘:hl;gnl: ‘mu!n u’: travel Ina fixed path
ol ¥ Ahing tool made 1o travel In A
u':: path (s combination with or in say relation to & shoe -holding mnrh-'l':'-

This radical difference betwoen the two classes of machines ix f
:l:'lm of lamw-nr-‘ll. ‘..:d readors -:r:'?c‘cmnnn » ron-m«":uo .oi. 'GL'ZJ.'«';
mwen .
et angu care

[ Thomas L, Livermore, for complalnant
Jamer B, Maynadier, tor delmglnl, ]

Inventions Patented In England by Amerieans,
(Complled from the Commissloners of Patents' Journal.)
From Juns 13 to June 24, 186, Inclusye,

Awyuarise Weeson.—~E. H. Koight, Phlladelphia, Vs

Caxsiaoe Wursnt, 1. W, Davisetol,, Now York clty

Coxrams Canns, xro.—F, . Ritehie, Brookline, Mass

ExAxzrine Inox,~F, G. Nledringhaus of al., $t, Louls, Mo

FASTENIXO BAo MovTns,~J. B. Walsh of af,, Naw York elty.

FoLoixe Pares, xre. <L, €, Crowell, Boston, Mass

FoLUING BRAT, ¥10.~C. A. Hardy, Piiiadelphis, Pa.

Furorion CLuron, mro,-C, 11, Addymsan, Xew York eity

GAs FURNACE, ¥10.~F, Carroll, Now Orleans, Ls,

Gran WnesL.—J. Comly, Lincoln Park, N. 8.

HAT Bony.—A. Freshfleld, Now York city.

HEaTING BUILDINOA, BTC ~E. 8. Jenison, Chicago, TN

BYDROSTATIO PRESS, K70« J. W, Hyatt of al., Newark, X. J

Liquip MeTer.~D. W. Rustingdon ot al., South Coventry, Conn

ManiyE GOYERNOR. -G, Btocle, New York ity

MOLDING I¥ WAX, #T0 L, Graser, Somerville, Mass

United | chanfoal devices whereby the machine may be readily adjusted

cylinder.

Seieantific dmerican.

Panguer Froonixo.—8, P, Groocock, New York eity.

Pire Covrtixe, xro, —E, A. Leland, New York efty.
Preranixo Boxx RLack, wro.—0. Lugo, New York elty, of al,
Rermognaron. D, W. C. Smiley, Rrookiyn, N. Y.

Sewixe Dooxs wite Wine, xro.—I. R, Hey), Philadelphis, Pa
SHAFING METAL, ¥10.—W_ Sellers f al., Philadelphla, Pa
Swxrtano Borree. —H, Warner, Boston, Mam.

Sreen Inproaron, gro. O, Neer, Brooklyn, N. Y.

Srariox Ivproaron. —C. A, Evans, Upland, Pa.

Srove, ~1l, L, MeAvoy, Balttmore, Md.,

Toy Frounes, L. Schmetzer (of Chioago, 111.), Rothenburg, Bavaria.
Werr Kxtrrixo Loox.—C, L. Spencer, Providence, R, T,

Woon Pavexexr. I, ¥, Pond, Brooklyn, N. Y.

Recent American and Loreign Patents.

NEW AGRICULTURAL INVENTIONS,

IMPROVED BUCKWHEAT CLEANER.

Harkor R. Ward, Loveton, Pa.—This consists of a horfzontal
cononyo and eylinder, respectively armed with spirally arranged
strips of clothing theroon. The essontial function of the machine
15 to aot upon the grain after it has been treated by the hulling
stones, to detach the matters not removed from the grains by the
stonos.

IMPROVED COMDINED PFLOW AND CULTIVATOR.
Charles Frank, Freoburg, 1IL—This embodies several new me-

for use as o plow or as a cultivator, and which can be conveniently
manipulated, Theso devices enable the frame to be raised or low-
ered #o that thoe plows may work at any depth, allow of the plows
and cultivators to be easily attached or detached, and permit of
the tongue being adjustably seoured to the frame.

IMPROVED STRAW CUTTER.

Alexander Anderson, London, Canada.—This relates to a straw
outter in which the cutting box Is arrmanged obliquely to the plane
in which the cutter works ; and it consists in the combination of s
gage with a vertically siiding cutter and diagonal feed box, for
regulating the feeding of the hay and straw to the outter. The
sald gage Is s0 mounted and connected with the cutter that it
moves out of the way of the cut material to allow it freedom for
escapo whon the cutter acts, and moves back in time to perform
its function when the cutter rises. It is also fixed adjustably to
gage the material longer or shorter, as desired.

IMPROVED REVOLVING HARROW AND PULVERIZER.
Thomas A. Kershner, Seymour, assignor to himself and Aloxan-
der Carr, Medora, Ind.—The new feature consists In the teeth
made with curved forward edges, concaved rear edges, and broad
heads pointed to the rearward, In combination with a rotating

IMPROVED MILK COOLER.
William Eaton and John A. Randall, Norwich, N. Y.—This Is n
double milk pan, consisting of two milk compartments, separated
by an intermediate cooling chamber, extended longitudinally be-
twoen them.
IMPROVED CURCULIO CATCHERS,

Eviyn T. Hull and Edward Hollister, Alton, IlL, administrators
of Edwin 8. Hull, deceased.—This is a frame made with Jointed and
adjustable arms and covered with muslin. Tt encircles the trunk
of the tree and catches the Insects which are shaken down upon it,
the insects afterwards being swept into suitable pockets.

IMPROVED GATE.
Edward A. Shugart, Athens, Tenn.—This is so construoted that
it may be easily opened and closed, may be secured in place when
oponed to any desired extent, cannot be raised or pushed open by
stock, and will shut itsell when relessed.

IMPFROVED GATE.

John A. H.Wilson, Deer Creek, Ill.—The operation is as follows :
Any one approaching the gateway from either direction, and de-
siring to pass through it, will selze a cord, and by pulling It will
move levers to raise the outer end of the gate over the shoulder of
o titing rail. The inner end of the rail itself is simultaneously
misod,  The gate is then caused to run along the rail by the opera-
tlon of gravity until (t Is arrested by n post.

IMPROVED HARROW,

James Elllott, Jofferson, Wis.—This consists of a number of
toothed harrow sections that are connected by pivoted sido pleces,
and made to slant by slotted angular braces and clamp bolts, The
harrow soctions are coupled Intterly by interlooking hook devices,

IMPROVED CULTIVATOR.

Danlol F. Vickery, Oxford, Aln.—~This Invention Is an improve-
ment in that elass of walking cultivators whose shares or toeth are
made adjustablo toward and from cach other laterally, The Im-
provomoent rolates partioularly to the construction and arrange-
mont of parts whoroby the shares or teoth nre made Interally nd-
Justable, separtely or togother, without changing thelr rolation
to the line of draft. The toeth sre attached to a horizontal bar
pivoted to the boam and provided with curved brmoos for rogus
Inting Ita adjustment,

R
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NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMI'ROVED ATENCIL FLATE,

David P, Lake, Holona, Montans Ter.~This Is an improved stens
oll framo, that in ndjustable to lotters of difforont algos and to any
numbortof Unea, It s made of Intoral olamping platos, slotted and
pivoted side gulde ploces, and olnmp serows.

IMPROVED HORSE-DETACHING DEVICE.

John V. Erleson, FEscanawba, Mioh, assignor to himself and
George English, same place.~This is an Improved device for de-
taching horses from the wagon or carriage In case of danger, which
dovice oausos also the onrringe to run In straight direction after
the horses are dotachoed to provent upsotting, The Invention con-
Alatas of the shaft bar, that is looked to the axle by swinging fingems
nnd olips, and n centeal yoke part, whioh (s retalned by n stop pln
untll releasod by a conneoting rod, The pln-onreying sem is fule
orumed to the reach, and oxtendoed bolow the same to look into the
notohed or toothed Nfth whoo! of the oarringe. The pin arm sots
thoreby as u pawl or stop to the Afth whool, and produces the lock-
Ing of the same, and consequently the forward motion of the oar-
riago in stradght dirootion,

IMIPROVED FEKD BAG FOR ANIMALS
Thomas Millor, Jorsey City, N, J.—~This consists of a soecondary
bag Innldo of the ordinary bag, with & spring botwoen ita bottom
and the hottom of the outalde bag, so contrived that the spring,
whiol s contrmoted by the welght of the food plaoed on It will
riso s the food is consumed, and thus the level of the food will be
malntained in convenlent proximity to the mouth of the animal,

IMPFROVED DINNER PAIL,

Otto Cawar, New York olty.~This consists of & dinner pafl with
& recessad bottom and a hoating sattachment that may be lowered

to form & support for the pafl, and replaced and stored at the in-

[AuGusT 12, 1876,
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IMPROVED CARPET RAG LOOPER,

Charles F. Gronquist, Genon, Ill.—This Is o contrivance of s
knife for slitting the rags to be looped together, with a hols iy i,
through which a looping hook Is caused to project over the
when pressed down on It, for making the slits, to pull the free eng
of the g through the hole provious to the escape of the sliteg
ends from the knife, so that when the slits pass off they drsw Gver
the end of the mg passing through the cutter, forming
which is tightened up by catching hold of the rag by the thumb
and finger, and deawing [t up taut in tho siits,

IMPROVED DOLL SUPFPORTER,

Mre. E. €. McCutohing, Washington, D. C.—This invention con.
gists of a metalllo ring or girdle, to surround the walst of the doll,
attached to legs made of stout wire, with their lower ends bent
outward and flattened to form feet. The girdle s closed by o
string or pin passing through holes in Its end, and Is provided wity
an upright back plece or support on its rear portion, through holes
in which strings run and tie over the breast of the doll.

IMPROVED BOOT AND SHOE.

David J. Rogers, Bardstown, Ky.—This invention i an improve.
ment In the class of boots and shoes provided with wooden s0los,
and relates particularly to the mode of securing the wooden heel,
and also the rear odge of the wooden sole, to the leather sole, by
screws, In such & manner that the screws are concealed and pre.
vented from tearing out of or wearing the sole.

IMPROVED FOUNTAIN FEN.

Henry N. Hamilton, White Plains, N. Y.—The lower end of »
tube, which serves as a socket to recelve the handle, Is halved ang
closed with a plate, which Is extended Into a tongue. The lower
part of the tongue fits into the hollow of an ordinary pen, and
forms a chamber to receive and hold the Ink. The tongue is per.
forated with numerous holes, into which the ink enters, so that
the ink may be partly supported by caplllary attrction, and thus
rendered less liable to run out too rapidly. The pen may be res.
dily removed from and inserted in the holder by sliding down a
ring.

IMPROVED FAUCET.

Minrad Obermiller, Toledo, Ohio.—This relates to a pump at-
tached to a faucet, contrived in such & manner that when the fay.
cet isopened it foroes air into the barrel, either through the faucet
or a tap fitted in the barrel.

IMPROVED ARTIFICIAL TEETIL.

Merrick Bemis, Now London, Conn.—~The object of this inven.
tion it to furnish sets of teeth for cating purposos for those whose
front tecth remain good, which will enable them to thoroughly
masticate their food, and, at the same time, will avold the neces-
sity of having the remaining teeth dmwn, It consists In artificial
teeth In which the plates are formed to fit over the natural teeth,
and in which the teeth are all molars, and are arranged with the
longer side Inward.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED CAR SPITTOON.

James H. Quackenbush, Kalkaska, Mich.—This consists of an
outer tube with rim of inverted conical shape, an Intermodiate
layer of suitable paper, closed at the bottom, and an interfor tube
with corresponding and overlapping top rim, the whole to be
seated into a perforation or seat of the car floor. The device keeps
the car clean, and may be easily cleansed and kept in order.

IMPROVED MACHINE FOR SAWING SHINGLES.
Erastus P. Kidder, New Alstead, N. H.—This consists of & car-
riage working vertically, and presenting the block to the under
side of the saw, together with a tilting gage to regulate the thick-
ness and taper, and a discharging chute, which the shingle being
cut off pushes out of the way to pass by it, and which falls back to
catch and discharge the shingie. By feeding the block upward to
the saw, it can be held on the carriage without dogs, and is more
convenient to manipulate on the carriage.

IMPROVED WHIFFLETREE HOOK.
Peter P. Kunz, Florence, Iowa.—The ferrule Is cast with a solid
outer end, and upon its forward side fs a hook arm, in the cavity
of which rests the end of a bar. The bar is bent at right angles,
and its other arm passes through a hole in the ferrule at the end of
the whiflletree. Upon the bar, within the cavity of the forrule, s
placed a spiral spring, by which it is prossod forward against the
m.n’mmmummm‘mmmww
become accldently dotached. The tug is attached and detached by
prossing the bar to the rearward and turning its froe end upwanl.

IMPROVED VENTILATING CAR.

Cornelius G. Van Pappelendam, Charleston, Town.—This consists
of a contrivance of a system of pipes in the upper portion of the
car to take out the vitinted alr by the draft caused by the motion
of tho oar, Thero is also an arrangement of pipes with a hood on
the top, for catohing the air and conducting (t down along &
heater, in cold weather, to a conductor slong the floor and below
it, the floor belng perforted to allow the air to rise Into the car.

IMPROVED LOG TRACK. '

Jowit N. Russell, Augusta, Wis.—This is & traok for hauling
logs, by which, it Is claimed, they may bo transported in choapet
and quicker manner than by the use of sleds, wagons, or tram-
ways, It consists of & track made of longitudinally jointed sleep-
ors, with Iatern] traces, revolving rollors, and side guards. The
1ogs aro coupled and drawn or pushed uphill and over tho lovols by
horscs walking at both sides of the traok, bolng
downhill by merely lotting them go.

IMPROVED SHINGLING NRACKET.
Stophen N. Chapman, Moodus, Conn,~This s & bracket clamp of
tay for the purpose of putting up stagings on shingled roofs. It
consists of a clasp plece that is slipped on the butt of the shingle,
and fastenod by a supporting arm with an eccentric spur locking
thoreto. The bent-up end of the supporting art tests on the roof
and supports the staging.

IMPROVED SAW GUMMER.
¥ Jason W. Mixter, Temploton, Mass.—This consista in improve:
ments In saw gumming machines so that they may bo readily &
to any angle of cutting in conneotion with a foed that may
controllod elther automationlly or by hand, as desired.
IMPROVED WOODENX HOOF FASTENING,
hoop havisg T auha leaked B & DAt At R R
end. u:mnu-md-ﬂoul-dﬂ'm‘ N
IMPROVED MACHINE FOR BOMRING FENOE
John Dickens, Kiugston, N.J., 10r 10 bl
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side of the pall after use.

carriage to center sald carriage when adfusting it.
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Tmplementsand Industrinl Maohin-
,mnmlﬂ Use. R Allon & Co., N.Y.
Sarow-outting Foot Lathos, W.E. Lowis,Cloveld,0.
Put'd Graining Stonells—J, J. Callow,Clovel'd, 0.
Stoam Yaohts, and Machinory for samo—Simple,
wafo, and oaslly mauaged, Furnished to order at short
notioo. Wm. J. Bandarson, 21 Chiuroh Bt., Syracuso,N. ¥,
A Barguln—Bonnott's Ag'l Works for sale cheap.
Or Foundry & Mach. Shops separatoly. Jackson, Mich.,
o boat polnt in the Wost for Manufacturing,

Latho ding Mundrols, Steol Clamps,
&o,, tor Ma luMm?mwnd hl;'c. W. LeCount,
80, Norwalk, C1. Send for reduced Price List,

Makors of Rocording Gauges, send ofveulars to
AL O, Deeson, Petrolin, 'a.

For Salo Low—0no splendid sidowhoeol Steam-
noat, BOXI6 £t,; one now Propellor, %x8, Fintah Black
Walnut, Ash, & Niokel. 8. ¥, Harthan, Worcestor, Ms,

For Salo Cheap—2 Gardnor's Contoring & Squar-
fng Attachimonts for Lathes, Jaokson & Tyler, Balt, Md,

Dyonmo-Rloctrio Maohines for oleotro-plating
and other purposos.  Send for (lustrated elroular. W.
Hochhauson, 182 Willlam 8t,, Now York,

“AbLY" Bolt Forglng Machines and Palmer
Power Hammers a apecialty. Sond for reduced prico
Mata, M, Forsalth & Co,, Manchester, N. i,

400 now & 2d hand Machines, at low prices, fully
doseribod (i priorod Hats, Sonao:t';mp. -ugnuomt what
you want, Forsaith & Co,, Manchoester, N, H,

The Targot Alr Plstol kills cats, rabbits, squir-
rels, pheasants, plgeons, snd other small game, Matled,
POst pald, Tor 84,78, Send atamp for clreular and tosti-
monlals, E. H, Hawloy, 190 George 8t,, New Haven,Ct

For Sale—An (mproved Danlels Planor, in good
order, Address F, A, Sinolair, Mottville, N, Y.

Now Moohanieal Movemont tor Sale,very cheap.
Diploma of A, Inat. W, H. Benson, Wayneaboro, Va,

Driving Bolts mado to order, to ncoomplish work
required. Sond full particolars for prices to C. W, Arny,
148 North Third St., Philadelphia, Pa.

Celebrated John Scott Scroll and Jig Saws made
to ordor, of Jessup's suporior cast steol, by 1, Roborts,
108 Hester Street, New York, Send for clroular,

Split-Pulleys and Split-Collurs of samo price,
strongth, and appoarance as Whole-Pulloys and Whole-
Collars, Yocom & Son, Drinker St., below 147 North
Second 8t., Phlladelphua, Pa,

Solentific American—The early Volumes for
Sale—very cheap—cither bound or in numbers. Address
A.F. R, Box 778, Now York City.

Hydrant Hose, Pipes, and Couplings. Send for
pricos to Balley, Farrell & Co,, Pittsburgh, Pa.

Muchine-cut brass gear wheels, for models, &o.
List froo. D, Glibert & Son, 212 Cheator St., Phlla., Pa,

“Dead Stroke' Power Hammers—rocently great-
ly lmproved, lncroasing cost over 10 per cent, Prices ro-
duced over 20 por cent, Hull & Belden Co., Danbury,Ct.

Power & Foot Presses & all Fruft-can Tools. Fer-
racute Wka,, Bridgoton, N.J, & C. 27, Mchy. Hall,Cent'l,

Shingles and Heading Sawing Machine. See ad-
vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
inal Emery Wheel—other kKinds imitations and lnferfor.
Caution —Our name {5 stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best §s the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row. New York.

Hotchkiss Alr Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
in use. Cordesman, Egan & Co., Cincinnati, Ohlo.

Steel from one Ib. to five thousand Ibs.
Invaluable for strength and durability. Circulars free.
Plttsburgh Steel Casting Co., Pittsburgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brookliyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Unlon Iron Mills Pittsourgh, Ps.,
for lithograph. &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castiogs
to order. Job work solicited.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circalar.

Hydmulic Presses and Jacks, new and second
nand. Lathes and Maclinery for P and Buiing
Metals. E. Lyon, £il Grand Street. New York.

Spinning Rings of a Superior Quality.—Whitins-
ville Spinning Ring Co.. Whitinsville, Masa.

Diamond Tools—J. Dickinson, 64 Nassau St., N. Y.
Temples and Oflcans. Draper, Hopedale, Mass,

H. F.isinformed that the metal manganese
{s mixed with copper to make manganese bronze.
-8 0.K.should stuff his saddles with well cleaned
wool—T. J. L. will find directions for ridding his
nouse of water bugson p. 315, vol. 82.—F. W.8. is
referred to our advertising columns for a good
system of short band.—L. N, will find a recipe for
aquarium cement on p. 80, vo. dL—J. T. M's
questions as to the first year, ete., are absurd.—B.
B. will find directions for cultivating mushrooms
on p. 129, vol. 34.—W. R. K. can waterproof paper
by the process described on p. 13, vol. 8.—E. T.
C. will find directions for polishing brass instru-
ments on p. 57, vol. 34.—H.H. is informed that the
only import duties in England are on tea,tobacco,
and alcobol in all its forms. A few duties are put
on silver plate, playing cards, ete., to compensate
for the internal taxation on these articles.—D.H.
can getrid of ants by applying the remedy given
on p. 172, vol. 88.—W. A. W. will find the formula
for the friction of wuter in pipes on p. 25, vol. 34
—H. F. L. will find & description of a pantagraph
on p, 179, vol. 25.—H. W. will find some notes on
boller furnaces aod bridge walls on p. 839, vol. 33.
—J. 8, will ind a description of M. Jamin's mag-
net on p. 35, vol. 29.—A_. J. D, s informed that
the process of type founding s too complicated
for description in these columns.—B, F. K. will
find directions for making vulcanized rubber
stamps on p. 155, vol. 81.—W. B. H.'s specimen of
paper board s too hard to be penetrable by ofl.

Tt could be softened by soaking in hot wator.—A,
B, will find directions for preparing Hme for oxy-
hydrogoen lghton p. 816, vol. &,—W, J. I, will
find directions for presorving oggs on p. 800, vol.
B—0. B. R will find a recipe for coment for
oracks In stoves on p. 183, vol, 84, For bronzing
fron castings, seo p, 248, vol. 84—~ D, 1T, will find
formulie for the pressure nond tompernture of
gases on p. 123, vol. 83,8, H. G. will find a good
reclpe for indelible Ink on p. 120, vol, 28, —F, K1,
will ind an answer to his guery us to dynnmome-
ter brake on p. 2738, vol. 81, —E. D. I, can foston
mother-of-pear] to gloss with the cement do-
seribed on p. 0, vol. 53.—E. O. T. will find several
goodrecipes for bronzing on pp. 8%, 245, 812, vol,
8L—8. 8. D, willprabably find that the oxyhydro.
gon Hght will answor his purpose.—G.H.F.will find
direotions for making gas for domestic use on p,
181, vol. 80, For gllding wood, see p. 90, vol. 80,
A compound of pounded fce and salt makes an
excellent freczing mixture.—R.can obtain o copy
of a print in facsimlile by tho photo-engraving pro-
cess advertised In our columns.—A. O. F. will find
directions for making concreto pavements on p.
185, vol. 83.—C. 1. 8,, H.5. U,,G. W. 8, J. L. B,und
others who ask us to recommend books on In-
dustrial and scientifio subjects, should nddress the
booksollers who advertise In our columns, all of
whom are trustworthy firms, for catalogues.

(1) W. U. L. asks: 1. Is it possible torun a
band saw by foot power? A. Yes, for light
work. 2. What speed does it require? A, The
saw should run by foot power at about 4,000 feet
per minute—J, E. E,, of Pa.

(2) N. F. C. asks: What is the matter with
a telescope which * looks smoky," and does not
give a sharp definition? A, Either the spherical
aberration is not corrected or the glass s not ho-
mogeneous. The probabilities are that the cen-
ter and edge are not of the same focal length.
Take a plece of paper the size of tho lens, cut a
circular plece from the center one half its diam-
oter, cover the marginal portion of the lens with
the outer part of the paper, allowing the light to
pass through only the centrul portion of the lens;
focus on some well defined object, then put the
central piece of the paper over the center of the
lens and remove the other, and focus with the
light passing only through the margin: thus, by
using diaphragms of different sizes over different
parts of the glass it can be seen whether all parts
of the glass have the same focus; if not, the
glass must be corrected accordingly.

(8) P. F. asks: Can I successfully transmit
motion from one friction pulley, 6inchesin di-
smeter, going at 4,000 revolutions per minute, to
another pulley 4 feet in diameter, by bringing
the large one In contact with the small one, by a
hand lever ? A. Yes, if the faces of the pulleys
are grooved. See diagram No. 80, ** Mechanical
Movements,” in SCIENTIFIC AMERICAN REFERENCE
BooK.

(4) J. B. L. says: My telescope is constract-
ed according to a description given some three
years ago in the SCIENTIFIC AMERICAN. The oye
leys is plano-convex, and gives an inverted im-
age. 1 wish to know if, by using a double con-
cave eyo lens which does not invert tho image,
1 can get the same fleld. A, No, only about one
third a8 much, with a lens of the same focal
length.

(3) S. B. & Co, ask: What will remove
grease from emery wheels without injury to the
wheel? A, Bisulphide of carbon is the best known
solvent for oil or grease. Naphtha and benzine
are also good solvents,

(6) F. R. says: In p, 6, vol. 85 of the Sci-
ENTIFIC AMERICAN, In giving the composition of
sulphate of potassa, you use KO as the symbol of
potassa and H O as the symbol of water, while
according to Youman's * New Chemistry " K;0
s used as the symbol of potassa and H,0 is used
as the symbol of water. These compounds (KO
and HO) could not exist acoording to Youmun's
“ Chemistry,” as there would be an odd bond in
the molecule, thus: K—0—, H-0-—. Pleaso ox-
plain. A. The symbols were given aocording to
the old system of nomenclature, but the new
system is for many reasons preferable. Whether
the old or new system, however, be employed In
calculating the percentage composition of com-
pounds such as you mention, provided the sys-
tems are not confused with each other the final
result will be the same. For Instance : Acconding
to the old system, sulphate of potassa would be
written KO,S0,, while nccording to our presont
theory of chemistry Is written K,850,. While in
the present system the atomio welght of potassi-
um remains the same us in the old, those of oxy-
gen and sulphur have been doubled :

Old Theory. Neoew Theory,
Potassium (kallum)........ Bo2 a2
BOIDDOE; <ox on s avsyRus s nni] 160 &8o
OXYROD <.ccoaasnssssnass ssa 50 1640
As there enters into the composition of the above

salt, according to the old formuls, oneatom of po-

tassium, one of sulphur, and four of oxygen,and

pecording to tho now theory, two of potassium,

one of sulphur, und four of oxygen, the compo-

sition by wcmlt;l will bo us follows :
Old,

New,
K 302x1=00'2 K B0r2x2=784
5 16:0x1=160 8 EOx1=800
0 50xX4=50 O 160x4=640
L1 fe) 1744
BT2:092::100 : ryor 174°4: 784 : 1100 2, In theso two
proportions, x, or tho amount of potassium s

calculated from elther of the above systomss=
49541 0. And as determined by ke methods
the proportions of tho constituents of the salt in
100 parts by welght are 85 153486 AS.. O
36°0072 57 5.

(T) A. R. asks: Is thero to be an occultation
of Saturn by the moon on Augusté? A, Yoes,
between 10 80 and 140 P, M., durstion about 20

minutes, There will bo another on Soptomber §,

commeneing nbout 2.0 A, M. with o duration of
1 hour,

(® W, G, Fagkn: What s tho cause of
mildew nnd blotchos nppearing on the fresco
painting o a ohuroh? A, Tho roof way leuk and
wot tho colling and walls stightly, or dampness
may be generated under the toor, und the chiurch
wiy not bo suMclently ventilated during the
wook, A warm day and o cool nlght would oovi-
wlon u procipitation of molsture on the Interfor of
the wills, unloss thore wore means of ventilation,

() M, W, nsks: What is the weight of o
oublo foot of solld lee? A, About 657} 1bs.

(10) R. 8, askn: 1. Is there any substonce
that will provent tho oxidation of galvanizod fron
whon used for wator coolers, and the consequent
taste thoreby Impartod to the water 7 A, Try tho
application of melted parafin, The surfaces may
bo uniformly coverod by means of o brush, Pure
paratiin is both tasteless and Inodorous, insoluble
in wator, and not attaeked by either seld or alku-
line solutions, £, Is there any substitute for mu-
rintio neld in soldering the sume that will not dis-
color the lron or affect the water? A, Pulver-
Ized rosin Iy sometimes proferred for this pur-
pose,

(11) . B, Q. anks: Why is it that the sun,
shining through small aportures of any frregular
form, produces oiroular bright spots Instead of
spots of the shapo of tho sporture? A, The light
from & bright objoot passing through a small
aperture forms an (muge of that object. It Is
therefore anlmage of the sun and not of the ap~
erture which s scen ; and ns the aperture Is in-
creased the lmago of tho sun i8 less, and that of
the aperture more, defined. Eclipses of the sun
ure sometimes observod by this menns.

(12) k. €. M. asks. Will a vertical steam
boller 30 inches high by 16 Inches diameter, with
12 upright flues, 13{ inches In diameter, running
the length of boiler, set on the lower half of a
common coal stove, be of sufficient capacity to
warm @& house by hot water, the house containing
4 rooms, cach 18 feet square by 9 feethigh? A.
If you have astrong draft, and a good arrange~
ment of heating pipes, we think your boiler might
answer,

(13) N. P, M. says: We desire toheat and
ventilate a schoolhouse in the most efficient man-
nerand at the least possible cost. The size is 25
fect by 38 feet, and 12 feet from floor to ceiling,
with four windows on each side, and two doors in
front end. The floor s about 1 foot from the
ground. Itisa frame building. A.If there is no
cellar under the building, excavate a small one
at the windward end and provide a good warm
air furnace ; supply air to the air chamber of the
furnace from the exterior of the building by
means of & long wooden box or shaft extending
to the point where the most prevalent winds
strike the house, and®insert in said shaft a sliding
board valve, to close it or limit its capacity at
pleasure. Supply the warm air to the room by
means of two large floor registers, one upon each
side thercof, conveniently armnged for drying
the feet, For the ventilation, place three verti-
cal pipes of tin or wood, about 8 by 12 inches, on
on either side, one between each two windows,
and extending from the floor to the celling and
discharging into the space above the celling, and
provide two ventilating registers in each pipe,one
near the floor and one near the celling; {n cold
weather, the lower one alone may remain open,
in warm weather both. If your bullding has
gables, place a window in each guble, filled in
with blind slats so set as to effectually protect
the Interior from storms, and these will give the
proper ventilation to the space between the cell-
ing and roof. If, however, you have a high roof,
ventilate by a small cupola provided with win-
dows of like description. As a matter of ccono-
my, your prescnt stoves enclosed within brick
walls may give you a very effoctive furnace. Be
carcful to sce that the fire chambers are tight,
80 that no smoke Or gas can escape to contami-
nato the alr,

(14) G. D. 8. asks: How can | destroy grass,
woods, oto,, in gravel walks? A, Dig them up by
tho roots. Cutting off the tops does nogood.

(15) E. T. C. asks: How can I prepare calf
and sheep skins for drumbeads 7 A. Remove the
halr or wool from the skins by steeping in a solu-
tion of lme; then shave all the fleshy matter
from the inside, wash, and streteh the skins tight
on frames; rub well with pumicestone, polish
with powdered chalk, and dry. Finish with a
coating of whito of egg.

(16) E. & D. ask : 1. How can we make colored
printing ink ? A.To make printing ink,old linsced
oll, bolled and ignited, must be taken, and good
blaok rosin soleoted. Soap 15 another important
Ingredient, yollow rosin soap being used for black
Ink, and white ourd soap for the various colored
Inks, Vegotablolampblack is the best for making
black ink. Boil 8 quarts linseed ofl till the smoke
boeging to riso, and ignite the vapor with a bit of
lghted paper In a cleft stiok; let it burm till
the oll, now transformed Into & varnish, will
draw out into strings half an {nch long. Then 8
Iba, rosin should be graduslly added, and then 13§
1bs. soap in slices,which must bo put in cautiously,
08 the water contalned In {t causes o commotion.
Sot the pot on the fire nnd stir well with a spatu-
la. Put & lba. of the plgmont into an earthen pan,
and add the vamish by slow degrees, and stir
carcfully till the whole is Incorporated. Then
grind (oo mill or on a slab with a muller. The
plgmonts commonly in use are carmine, the lnkes,
vermillon, red lead, Indian red, Veonetian red, red,
yellow, and orange chromes, burnt sienna, Prus-
slan and Antwerp blues, eto.

(17) M. B, asks: Howare potatoes desicea-
ted and prosorved? A, They can be cut {n small
cubes, or powdered on a grater, and dried in an

oven,

(18) R, R, asks: 1, What is the composi-
tion used In rookets composed of 7 AL Mix to-
wother 12 parts (by welght) saltpotor, 6 parts chir-
conl, and 4 purtssulphur, The Ingredionts should
bo powdored separutely, 2. How Is golden fire
mude? A If you mean golden raln for rookets,
tuke meal powder 8 parts, saltpeter 1 part, obar-
coul 2 parts.  Powdaer soparately and mix,

(10) 0. A, J, asks: In balancing & crank
shaft for u steam engine runniog at high speed,
should I put the combined welght of conneoting
rod, erosshond, and plston opposite the crank pin
on tho balanoo crank, or should uny allowanee be
madoe for the lower ond of thoe connecting rod
resting on tho cromhead? A. For s vertical en-
gine, the first method (s necossary,. For an horl=
zontal englino, bulance the orank and two thirds
the welght of thoe connecting rod.

(20) E. L, snys: My house stands on leve
lund, Atthe present time the water inmy cellar
% 80 fnohes deep, caused by the heavy rins. I
have thought I would pump the water out when
drier weather comes on, and then with a sledgo
hammer deive stones In the soft bottom, and
cover tho stones and sides of the wall with water
lime coment, hoping thereby to have a good dry
oollar. Do you think my method a good one, or
will the upward pressure of the water burst up
the cement 7 A, The upward pressure of the we-
tor will be ¢qual to the weight of the water, uc-
cording to the hight it would rise above the floor.
At 30 inches deep the upward pressure would be
u little more than 1 1b. per square inch, or 15644
1bs, per square foot. To sustain this, you require
u stone bottom about 10 inches thick, more or
less, nccording to the weight of the stone. This
should be laid in and grouted in cement, when
the cellar {8 dry. For the sides, build up on the
inside of your present cellar wall another lining
wall as high 0s the water rises, and 12 inches
thick, carefully laid up in the cement. If you
wish to retain the present hight in the clear in the
cellar, you must excavate to the depth required
by the stone bottom. Use the best hydraulic ce-
ment, and grout it well into the joints of the
stonework.

(21) H. L. C. says: Would a dam, 300 feet
long and 15 feet in the middle, running out to no~
thing at the ends, and 2 feet thick at the top and
4 or 5 at the bottom, filled in with loose rocks and
dirt (on the water side), be sufficiently swrong to
hold the water to make a pond for cutting ice? A.
The welight of wall and backing would be suffi-
cient to resist the pressure of the water; but the
permaneney of a dam depends mainly upon its
capacity to retain the water without leakage.
The wall should have a proper foundation deeply
laid, and the interior slope made watertight with
a clay puddling extended over the bottom of the
pond for some distance in from thedam. The
least discharge of water through or under the
dam washes the earth away, and continually in-
creases the size of the aperture, until it threatens
the stability of the whole work.

(22) J. L. W. asks: 1. In building a heavy
brick wall, which of the two makes the best and
most secure job of brickwork, making every third
or every sixth of brick headers? A. Every
third course {s the stronger, although they sre
seldom lald so frequent as that. 2. In turning
arches in a cell building fora prison, where one
cell will be*above the other for four stories high,
should the centers that the arches are turned over
remain in the first stories until the entire upper
stories are completed? Will it damage the work
to strike the centers when the first story is com-
plete, 50 as to use the same in the nextstories?
A. The centers should be struck as soon as the
mortar is well set, in order that the arch may
come to its proper bearing, it being understood
that the exterior walls of the building, where the
last arches are received, are sufficiently thick and
high to resist the thrust of the arches. 3. The
cells ared by 8 feet, the arches are semi-circular,
turned the 5 foot way. Should the ends of the
arch, where they come in contact with the main
walls, be built in solid, so as to tie them together,
or should the arch be turned separately, merely
finishing against the main wall ? A. Itis not ne-
cessary; the stability of the arches will depend
upon the sufficiency of the final abutment at the
termination of the series against the exterior wall
at the two ends.

(23) E. O. K. says: 1. I am building a
house, and wish to supply a range and bath tub
by means of & tank {n the attio over the kitohen.
Is there any better way to mako the tank than to
build an outside frame of pine plank, and set in-
side it a watertight tank of zino? A, The best
kind of tank for your purpose Is one formed of
cast iron plates, 18 by 18 inches, and 8 by 18 {nches,
with exterior Hanges at the jolnts through which
the plates are bolted togother. A tank 6 feet by
434 feot and 2 feet 3 inches high would be o sulta-
ble size and could bo made from these plates. The
next best kind would be one made of 2 inch plank,
tongued and grooved together, rectangular, the
ends tongued Into the sides, hold together with
frames of light timber, and lined with sheot lead,
As for zine It Is too brittle, nnd s injured by the
contraction und expansion which it has to under-
go. 2 T wish to construct In my outdoor olstorn
such a filter as will render the water drinkable,
How shall I best socomplish ft¥ A, Make the
crosswall of briok with openings at bottom, en
closing onothird of clstern ; A1l in this space with
A layer of sund, a layer of charcoal, anda top lay-
er of sand, and the clear water will rise through tt.

(24) J.M. B, asks: What is the compound
m\ for penclling or tuoking brick walls? A.

"hito Ume mortar, conslsting of puro lme paste
and a lttle white sand. : b

(25) J, A, G, nsks: Which is the best for
grinding a turalng or planer tool on, an cmery

:'::elur o grindstone? A, A grindstone Is the




'«i. L. B. ssks: 1 have three wheels,
Nﬂ. and one of 4 inches fn dlametor, all of
which welgh 33 Ibs.  Pleaso give mo the dimen-
sfons for making & tricicle, using sald wheels.
A. The ondinary method Is to have the driving

in front, the standard In which 1t s hung

dng capable of turning in any direotion, at the
will of the rider. If your driving wheel would
not stand ercot, the bearing must have been very
short, or the workmanship very poor.

:

and piston thump heavily. I use a foot valve.
1 would like to know {f 1 can remedy the matter
by a vacuum chamber on the suction?
A. We do not Imagine that you will find any rem-
edy other than the use of u larger pipe very efli-
caclous.

(20) G. F.B. says: 1. | am using a foot
power lathe for wood turning, and I would like
to know what part of 1 horse power I exert in
troading safd lathe ? A, Probably not more than
£y or . 2 Of what dlamoter and stroke should
n ougine be to sucoessfully run said lathe 7
A. Diamoter 115 inches, stroke 3 inches. 3. What
horse power does it require to run a circular saw
$0 25 to cut up linch hard wood boards to good
sdvantage? A. From1 to 13§ 3

(30) W. T. says: I havea 9 inch circular
saw, and In the room below o 4 feet 8 inch drive
wheel with crank, with n leather belt round the
wheel and pulley of mandrel; it is extremely hard
work, turning by hand, even to cut thin pine.
How can [ remedy that or make fteasier? A, It
will be very hard work turniog such a machine
by hand. Power stored up In a heavy balance
whoel when the saw s not in actual use will as-
#lst greatly in making cach cut.

I have also 8 home made machine for teasing
hair or wool. 1t consists of a frame and 2 drums,
one about 15 inches, the other 6 inches diameter,
with teoth in each. They are made to revolve in
opposite ways by a strup over a pulley at tho end
of each drum, with a ermmuk on the larger one.
The balr wraps round the drums and clogs It
without gotting teasod. How can I remedy (t?
A. I am of opinion that you cannot obviate the
difculty, and that a back and forward or rocip~
rocating motion over a stationary toothed bed
would be preferable.—~J. E. E, of Pa.

(31) W, H. says: Is there any difference
between concussion and welght? If I broeak n
block of fron by dropping a 2 tun welght from a
hight that gives it a striking force df 120 tuns,
could I break a similar block by placing upon the
same space covered by drop weight (about 3
inches in diameter) tho same welght, 120 tuns?
1t pot, why? I havebrokenan anvil block by the
above welght. Practical men say that 500 tuns
Iald on same space would not tear the block.
Welght of block.k2 tuns. A, The sudden applica-
tion of a load, as in the first case, ordinarlly hus a
groator effect than ita gradual action, us In the
second. One reason for this seems to be that,
when a foree is suddenly applied, there may not
be timo to communicate the shock all over the
struck body, so0 as to allow it to offer the maxi-
mum resstance before rupture takes pluce.

(32) E. E. asks: How does an injector
cowpare with an oldfashioned plunger pump for
forcing water through a good heater? A. Theore
15 & difference of oplnion on this subject, the ma-
Jority Inclining to allow a little superior economy
to the injector.

(33) L, H. E. nsks: In grinding lathe and
planer tools, chisels, ote., should the stone run to
or from the grinder ¥ A. Towards the oporator.

(34) 4. T, P. suys: We are running a 20
horse engine. Tho pump would not work to sut-
Iafy us, 90 wo blow out stoam and water, affer ta-
King all the fire out, Three hours after, we com-
meneed refilling by hand pump, lotting water in
At the sfoty valye, After the water had been
pouring in about 15 minutes, there was a loud
nolse in the boller, as though it had Leen struck
with & beavy sledgo bammer. Upon examination
wo found s erack 14 inches long scrom the crown
sheet. Can you tall us the canse? A, Your boller
was probably warm, and the contruction due to
putting In cold water produeed a straln, causing
both the emek and the nolse,

35 J. K. Jr. sska: What is the horse
power of the following stream of water? The
strenn is 7 inches sjuare, flows st the rate of 3
feot per scoond, and runs oo Lo an overshot wheel
whose dismeter Is 15 foet. A, Find the cubile feet
of water that falls por second, multiply this by
the welght of a cuble foot of water in 1bs., snd
by the fall In feet, and divide the product by 5%,
The resulting power 1 quite small, and possibly
some of yourdata may be Incorrect,

(36) J. B.ays: A persan wishirg to ln)iM.

& butcher shop with double board walls Jthinks
‘ht. by leaviog betweon the walls nothing but
1, bo will do best, while I think that if he would
1 the space up with sawdast, it would be cooler.
~he walls will be about & inches apart Am T

Scientifis

right? A. If the space in tho wall could be mada
perfoctly alrtight, go that the cool alr could not
escape and wiarm alr take its plnoe, the air alone
would bo botter than sawdust ; but as this is im-

cablo in your case, you had better fill in
with tho latter,

(87) C. M. A, says: We are building s three-

“ | story school house,with two rooms on each floor;

cach room Is 28x28 feet, and 12 foet high. Wenre
to have one ventilating flue for all four rooms;
ench room Is to seat 80 soholars. How lnrge should
the ventilating flue be, and how large and what
should be the position of tho registers? Each room
15 heated with a wood stove. A. Bullda brick flue,
24x44 Inches, between the two rooms in each story,
and run up through the centerof ita 2 inch di-
ameter heayy sheet fron smoko pipe, kept in place
by means of a & inch brick cross partition, from
the middle of each side, dividing the large flue
into 4 shafts or smaller flucs, averaging about 10
by 18 Inchos each. The latter will give you a sep-
amte ventilation flue for each room, the alr in
which will have a constant upward current by
means of the heat fmparted to it by the contral
smoke pipe. This pipe should also be divided in-
to 4 parts, to afford a separte smoke flue for each
stove. Put in two 4x22 Inoh registersin each
room, one near the floor and one near tho cefling;
by these you can grade the ventllation to suit clr-
cumstances.

(38) B. D. ssks: L. 1 have a piece of gold,
which has been polished with mercury. What
will remove the mercury ¥ A. Heat it strongly
over a flame until the mercury has all been driven
off. Do notinhale the vapor. 2. Will mercury in-
jurcgold ¥ A.Yes. It forms with ita soft amal-
gam.

(39) E. W. V. asks: Do you know of any-
thing that will take mud off paper? Wehada
flood In Dubuque, sna the water got in our house.
Two volumes of SCIENTIFIC AMERICAN and Plctur-
esque America got wet and full of mud. A. Try
the following: Moisten the paper thoroughly and
then dry under considerable pressure.  When per-
feotly dry (which will probably require a week or
more) the greater part of the clay may be re-
moved by means of a good stiff brush ; it willnot,
however, be practicable to remove, completely,
all of the stains.

(40) P. asks: Will water have any mechan-
fcal effect on a diamond.falling on itdrop by drop,
time not being limited ? A, Yes.

(41) J. H. asks. What test can be applied
to the colors of two samples of woolen fabric to
indicate thelr comparative ability to withstand
such exposure tolight, heat, ote,, as the furniture
of an ordinary sitting room {8 subject to? A.
This could best be determined by an analysis of
the coloring matter of each.

(42) €, H. asks: How can we purify our cis-
tern water? It hus thousands of little semi-trans-
parent * mites " in it A, Try thoaddition of soy-
ornl bushels of finely ground well burnt charconl,
It {8 probable that the pump tube has contami-
nated the water by decay,

(43) J. 8. P. says: The walls of the room in
which cotton lint is thrown from the gin are
quite rough, and long looks of lint hang from the
waulls and coflings. If the gin strikes fire (which
sometimes happens) the house 1s burnt. Would n
coating of 1 part lquid sal ammoniac 2 purts sul-
phate of lime, as given on p. 405, of your vol. 84,
or so~called soluble glass, be the bestor cheapest
for making the room fireproof 2 A. The recipe is
a good one, and we think would offer no little pro-
tection from fire, The parts are by weight, By
sulphute of lime, plastor of Parls 1sto be under-
stood.

(44) W B. asks: 1. Is there any truth in
the statement that a Fronch chemist has discov-
ered o means of producing a gas 9 times lighter
than bydrogen, and non-combustible 7 A. Thore
{s no truth in the statement. 2. Would hydrogen
or coal gas preserve or lose [ts buoyaney if bottled
or kept from contact with afr 7 AL It would suf-
fer no change. 3. What would be thoe size of a
sphere of copper filled with bydrogen, made thick
and solid enough for safety In ballooning, with a
lifting capacity of 300 1bs. 7 A. If made of copper,
it would require a sphere of about 150 feet in di-
ameter. On account of the great welght of the
material used, the balloon would be little,If any,
stronger In pre portion than one of smaller dimens
slon, of Ughter fabrie, but haviog a lke surplus
buoyanoy.

(45) W. A, T. nsks: Reading in the Sciex.
TIFIC AMERICAN, of March 25, an sccount of the
aqueduct of La Vanne, France, being bullt of
sand, gravel, and cement, It struck me that, if
not too costly, such a composition would do in the
southern part of Callfornia for fencing, os it is
very expensive fencing with boards. Do you
think, to make walls from 4 to 6 feet high, of the
proper thickness, that a less proportion of cement
woulddot And would it be nocessary to put it
through a mill? A. Adobe fences are in use In
New Mexico, and might be adopted {n Southern
California. They are buflt of sun-dried brioks,
composed generally of clay and a littlo straw, Of
counse a much more permancnt fence could be
wmade of cement conorete. No specially skilled
labor would be required in its construction, nor
any very elaborate machinery. To 1 barrel of

cement or good hydraulio lime, 3 barrels of oloan
sand and 2 barrels of broken stone might be used :

H
the whole should be well mixed togother,

(46) A. J. asks: 1. How big a box will fust
contaln 3 bushels of charcoal? A. The bushol
contalns 25rd cuble Inches, Dearly ; therefore,
¥ 2= the dlmensions of the box roquired,
2. Is It right to heap such a box? A. No. a
What s the logal wolght of a bushel of charcoal
A. Thoro Is no legal welght for oharooal ; {t varies
groatly 1n welght, owing to the absorption of
molsture and incomplete rhnmnx.j

American,

(47) F. Mc. M. asks: How ean | take nitric
acld out of a mixture, and leave the mixture un-
altored? A. You must state the other constitu-
ents of the mixture. It ls not possible to answer
your question withoutknowing them,

(48) G. A. B.asks: 1, Will common shoet zine
do to put in muriatic acld for soldering fluld, or
is a purer quality necessary? A, Bhoet zino will
answer porfoctly. 2. What is indicated when
small, bisck, {rregularly shapod lumps appear
floating In the neid after the zine Is dissolved? A,
Theee are the Impurities of Iron and carbon
contained in the metal,

(49) I. H.T. asks: Is there anything that
will remove violet Ink from woolen goods? A,
We do not think you will bo able to remove it
completely without lojury to the fabric. Try hot
aleohol and water.

(50) P. M.asks: 1. Whore is the proper
place to put a ventilating rogistor in a sleoping
room, right above the hot alr register or about
18 inches down from celling downward? A. A
ventilating register should not bo placed too noar
a hot air register, as the warm air in that case
will have a tendency to pass direct from the one
to the other without ciroulating In tho room. A
desirable pluce 18 on the opposite side of the
room, near the floor. It Is better, however, to
have two registers in the flue, one at bottom and
one at top, and graduate the extent of thelr open-
ing by experiment. 2, What are the right pro-
portions for an ellipse? [ generally make one 9
inches in hight for every foot in width ; but I do
not know the right proportion. A. Ellipscs may
be constructed of any proportion in harmony
with thelr use. The proportion you have adopted
s a good one for ordinary purposes.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

S, E. E~It is binck oxide of manganese, con=
taining a large percentage of sesquioxide of fron.
—N. T. W.—Itisgalena or sulphide of lead.—H.K.
(June 27) It is iron pyrites and chaloopyrite.—J. H.

—No. 1 is a"plece of homblende. No.2isan
from ocher.—J. F. F.—It Isa kind of Tripoll pow-
der, used for polishing purposes.—M. F. T.—One
isiron pyntes, the other quartz rock and mics, —
J. 8. H.—Itdoes not contain load norsilver, A
complete analysis would be necessary to deter-
mine all of its constituents. —H. E. F.—It Is black
mica.—W. W, E.~It s galena or sulphide of lead.
If In large quantities, itis a valuable ore—~We
have received some minorals in o match box,with
no letrer. No.11is aplece of trap rock. No.2 Iy
a partially decomposed granite, containing iron
pyrites. No. 8 1sred sandstone.  No. 4 isa plece of
glass—H. K. (July 5).—It {s decomposed sand-
stone, not valusble.—E. L. S.—It is a plece of
siate, with a little iron ocher adhering.—We are
in receipt of a small section of brass pipe, the
thread on the outer surface of which s much
and deeply corroded. It is labelled “Onelda Com-
munity.” There is no letter with it.—W. W. N.—
Iron pyrites (sulphide of iron).—B. MeD.—No. 11s
magnesian limestone, containing erys=tals of iron
pymites.  No. 2 contains silica, alumina, lime mag-
nesia, and {ron.—C. 8. B,—The specimen consists
of partiully decomposed sulphide of iron. Wedo
not think it is of meteorie origin,

E. E. asks: What are the colored fluids put
in bottles for display in druggists’ windows ¥~
B. C. asks: How can I make a soap for extract-
ing grease and dirt from woolen cloth, without in-
juring the texture?—C. J.J. asks : How can I pol-
{sh and color wooden smoking pipes?i—W. J. B,
asks: What Is the best mooking bird food #=T, (.
D. aslos: What §s the lowest point marked by the
thermo meter in any of the polar expeditions ?

[AuGusT 12, 1876,

[OFFICIAL)

INDEX OF INVENTIONS

FoR wuieon
Lotters Fatent of the United States wery
Granted In the Week Ending

July 11, 1876,

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

“A complete copy of any patent In the annexed fim
tneluding both the speclfications and drawings, wil h;
farnished from this oMee for one dollar, In ordering,
please state the number and date of the patent destreq,
and remit to Mann &Co., 37 Park Row, New York clty.

Alarm register, fire, J. Busha
Anchor tripper, R, G. Sandes rereres 1M
Animal’s Intestines, cleanluog, W, Adamso
Bag holMer, 0. Mt .....ccorssssnsasnrcs
Bale tle, W. B, Hayden,.... i awbonnside
Bed bottom frame, W, J. Myers.. ...
Ned bottom spring, W, Crich... ...ivninnn,
Bed bottom spring, E. Seeley....... A
Beo hive, O, A, Davis.......... - 50
Billiard table beveler, J.C, Stanton........,
Boller damper, J, Earight........ das scasssalons
Bolt for fastening doors, eam, L. T, Dyer . ......
Bottle stopper, Runker & MoDermott. ...,
Buckots, making, I, Hogeland....... v
Burner, lamp, F. Dameke............
Calender rolls, pad for, J. MeGrath,
Can, offl, W. H. & W.J. Clark.........
Oat, Mariatt & Cook ...coovvvviiimrninny
Car axie lubrieator, J. C.King ........
Car starter, A, F. Kaufmann ...
Car truck, G, O, Eaton.....
Carriage curtain fastening, 8,
Cement for leather, W. Dippert.. ... ....
Chaln ok, ornamental, J. L. Heeley,
Chair, B. P, Barkbhardt ............ -
Chalr, M. OREIEE,.ccorverssraisressscusossosace =sse
Chalr cushlon fastening, A. A. Lathrop.........
Chalr, dontist's, O, U, White (F) .. oviiriiinmans 3
Cheese hoop, A. D, Westhrook.,...... e %
Chimney and ventilating flue, A, N, Bourne..... 19,608
Clothes Hine supporter, W. Eaton. ... ...ovviennen 1700
Cluteh, machinery, F. W. Flage.......
Coffee, apparatus for makiog, A. Selle
Coffins, making, W. O'Day.... ...covvennn . TS

vessarseee TTR.ON

Cooler, lard, C, Melster ...... 3.4
Cooler, milk, J. H. Goldhart ... . I
Cotton, eto,, oponing, R. Kitson . 19,69
Cotton pleker, Wright & Smith, ., -IMm

Countersink, W. B, Erskine
Curtain fixture bracket, Chase & Hemingway.... 19,60
Dental plate, molding cellulold, J, C. Roble.... 16
Die stock, BIlngs & Price....... coivvviiinrnes

Drill feeding turning device, G, M.
Electricity, tin from scraps, ete, by, N.&, Kelth 179 @4
Engtne, compound stoam, G. B, Masmey ......... momn

Engine, gas, F. W, Gllles........oooivniins RN
Eugine, carding, Weight & Smith, . 1795
Explostve compound, C. Dittmar ... . I
Fauncet, Ohnmacht & Welsa ........... . 1,
Faucet, self-closing, H. C. Meyor P LA
Fence, B. Burtehett ... .. ........ X
Fence, W. J. Shaver........... e IR TS
Flat trom heater, J. S, Adams .. - T
Fruit jar filler, ete,, R, E. Clark........... 19,684
Furnace, glass, G. W. & C. W, Foster (r).. T
Galter, batton, P. Flseher ... oviiees A
Ouscagine, ¥. W. GUIES - ... cvravwnsmonsotove. ow 199,78

Governor, J. G. Bodemer........coovvinins sevenaee 10N
Grain for malting. germinating, R, D'Heoreuse, 119,50
Graln scourer, F. E. RKlopfielsch ™

Harness collar,Dateh, Lange & Sackwann. . I
Harvester, C. Denton.... - 1N
Heater, foed water, T, F. moXr]
Honey oxtractor, J. Emmons, ... . 1T
Hook, wardrobe, J. E, Bryan. ... LA
Horseshoe ealk, F. Walk ... v wvee 1AM
H shoe nall pistes, rolling, D. Fraser LI

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIO AMERICAN ao-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjoots:

On the Moteor of July 8. By J. M. D.

On a National Monument. By L.S. B

On a Little Drag. By Y.

On Irrigation. By F. C.

On Orncles. By AL M. 8,

Also Inquirios and answors from the following :
E.L.C~F. W. W.—-C.J G.-C. F, 8.-H. W.C .~
AR~F, 8.-J, B—A M 8.-J, B LJ.§ L~
F.0 R

HINTS TO CORRESPONDENTS.

Correspondents whose inguiries fall to appoar
should repeat them. If not then published, they
may conclude that, for good reasons, tho Editor
declines them.  The address of the writer should
always be given,

Enquirios relating to patonts, or to the patenta.
bility of Inventions, assignmonts, ete., will not be
published here.  All such questions, whon Initials
only are given, are thrown into the wasto baakot,
as it would fill half of our paper to print them all;
but we gonormlly take ploasure in answering briefly
by mall, If the writer's addross Is given.

Hundrods of inquiries analogous to the following
arosent: * Who buys white soapstone ¥ Who
buys corundum ¥ Who makes the bost brass wire)
Who sells barometor tubes? ' Who manufactures
Yankeo “notlons 7 Whose Is the best rotary
engine? Who sells spectroscopes?  Who makes
the best propollor whoels for stoam yaohta I Who
makos wind wheols?  Whoso Is the best elevator
for ralalng water? Who makes the bost flexiblo
hose for conveying water? Whose is the bost steawn
fire engine ™ All such personal Inguiries are
printed, as will be observed, in the column of
“Bustoess and Personal,™ which s specially set
apart for that purpose, subject to the chargo
wentioned st the hoad of that column, Almost

any desired information oan In this way be axpe-
ditdoualy obtained.,

Ironing spparstus, W, Sprague
Ironing board, J. C. Merritt.. ...
Jolut coupling, Briges & Clarkson.......
Koobs, making door, J. P. Adams. .. .
Lamp extinguisher, L. Hourfet. . ..ooooooiioens 1S
Lamps, lighting street, Helm & Clements........ 1T
Lathodog, R, B, Brown....c...oooiiuns e
Leather, ote,, cutting. P, A. Cassldy.
Line tastener, W. 1), Doremos. ..o
Lubricating componund, T. 1.

Mil1, fanning, C. Saundors

Millstone, G. Motley. ...

Millstone rubber, J, B, Millor.. ...

Molasses gate automatio, J. M. Ulsh, e

Mop and bresh holMer, D. Bdward (ri o o
M. Mendelsohn,

warnaanas

Ore-stamping machine, J. Pt
Organ sttachment, reed, J. X, Brows............ 17,68




Avucust 12, 1876.]

Flating machine miter, Lennartson ef al.......... 179,662
munoul.& DIXSOD. cusecaasnerssaransnaenenns 179,688
Planter, corn, E. L. Hall..... - 19
Planter, secd, H. 8. 0'Neal. LI
Plow, J. Heckendor. ....ooviveerieienne
mvfumo«uu. Preston et al..
Plow, sulky, L. D. Bowman........c.....
Pocket book fastening, F. F. Welsa,
Potato peeler, L. P. Law....
Press, J. Eccles.

e sssesnnsmnananatanatsannn

Press and sausage stuffer, lard, J. G, Baker.,
Press, power punching, E. L. Gaylord....
Palley, W. A, Walea......... Sohhas
Pulleys, clutch for, B. G. Martin
Pump, H. DUrre......occorimmnmnrsseiiiae
Rallway tube and car, A. S. Hallidle. ..
Register, hot alr, M. A. Goodwln...... :
Respirators, filling, W. A. Mckentyre... R X
Roofing materials, C. M. Warren, 179,525, 179,529, 179,850
Saccharine lquor from cane, M. 8. Bringler...... 175,609
Sash fastener, J. W. Morzell 19,70
Saw clamp, J. Shelly.......ooeen L 190
Saw-fling machine, G. Wiborn, 179,590
Satehel, E. Vale Blake............ 19,56
Seclssors and shears, C. A. Rogers 19,790

19,57
R oy A |
A
179,50
o 19,689
A
19,688

Scraper, wheel, J. H. Holt 179,65
Serew cutting die chuck,J. G. & G. J. Born..... 179,65

1,86
19,81
199,70
179,50
19,796

Separator, grain, R. F. Shinn,.....
Sewing machine, J. G. Hollowell....
Sewing machine, embroldery, C. Marin..
Sewing machine, pipiog, H. Jones.....

Sheet metal gage, W. H. Laldler. .. 19,79
Shirt bosom, S. Laskey (r)...... . T
Shoe, J. Zwicker.... e B b A
Shoe-exhibiting device, oo 19,60

Shoe lace fastener, J. W. & r..\ Mcbolu.d e 19,806
Shoemaker's lap iron, J. A, Fricker..... - 199,70
shutter fastener, Northup et al........... ves 199,665
S{lk-cleaning implement, D. J. 0'Connor. . 199,818
Sled, boy's, Welgand & Schuh............. . T8

vas 179,522
... 10
e 19602
..e 199,84
cee 199,656
< 179,706

Soldering clamp, F.C. & C, E, Smith....
Spinning and doubling, Taylor & Ramsden.
Spooling bobbin supporter, N. 1. Allen..
Spring, door, J. B. Starkweather......
Stoncil piate, universal, J. A. David

Stone, artiticial, Linden & Gleseler..
Stove, B. BICKemOyer. ...ovveeeenrarannnns o 1T

Stove, petroleum cooking, F. Hildebrandt. e 17,0
Stove pipe thimble, G. W. Rogers................. 19,78
Stove polish, A, Simmons. .........coenenes D RNt 199,78
Tallor's measure, B. G. McLellan . 199,508
Thill coupling, Clapp & Van Pstten e 19,682
Tire tightener, Martin, Davie, aad Thomnton...... 19,51

Tire tightenerand jack, W. H.GIbbs.............. 198,69
Tire upsetter, W. Mclnturt......... e 179,663
Tongs, pipe, J. Passeno...... .. 179,816
Trap, aulmal, J. J. Hayden.. e IDTSS
Trap, hog, F. A. Leslle.......... e 179,502
Umbrella rusner, W. P, Ferguson. -s 179,601
Under garment, P. H. Lee....... <« 179,661
Under skirt, E, D, Smith, . ]
Vehicle axle, W, H. Ward............. . 12,56

Vehicle wheel, Luecht & Neunsinger.. .ee 179,808

Vehicle wheel, T. Weaver. 19,601
Ventllating apparatus, F. Greaves. 199,734
Wagon stsndard, J, Metz......... eee 179,716
Washing machine, R, Hellmann.......... ... 179,792
Wateh, hor e F.L.Ch .. 19,79
Water wheel, R, M, (:lddy.. e sabair's ee 170,096
Water wheol, H. Platt AT

Waxing composition, R, & W.C. Blakiston,...... 179,75
Weather strip, J. Arking, ....cooiivinininens wee 1705

Web drawing, hook for, M. S, Jordan... oo 179,708
Webbing, etc., jolning, J. H. Palmer,.. e 1907
Window blind, J. & W. F, Behel....,. cor 170,642
Window shade roller, J. Shorey.......... 10T

DESIGNS PATENTED.
334, —Scanr Boxes.—J, H. Flelsclh, New York clty,
335, —TxA Ser HaNpLes.—E. Haviland, Brooklyn N.Y.
9,8%.—REvoLVER Cyrixpee.—W. A. Hulbert, Brook-
Iyn, N. Y.
9 857.—CALENDAR, ETC.—D. C. Newell, Yonkers, N, Y.
(388, —~HaxpLE SockeTs.—W. M. Smith, Weast Merl-
den, Conn.
839.—Dpawxr PoiL.—P. J. Clark et al.,
den, Conn.
0890 to 9,99 ~Cexter Pieox.—5. Kellett, San Fran-
elsco, Cal.
4, —HaxoLe Lvas.—W. M, Reld, Amsterdam, N. Y.

West Morl-

(A copy of any one of the sbove patents may be had by
emitting one dollar to MUNX & Co., 57 Park Row, New
York city.

SCHEDULE OF PATENT FEES,
On each Cavest
On each Trade mark ps
On filing each spplication lor a Patent (17 years). ... 815
On {ssuing each original Patent. .....oovvvvivins viriin 820

On appeal to Examiners-in-Chlef.... 810
On appeal to Commissioner of Patents, .. 820
On spplication for ReIssue. .. ...ovviivirniiiiainarnins $30

QORI R D ORI o5 oo v vosassaneanssessssdnsinsnes s $10

On an spplication for Design 834 years),

On application for Deslgn (7 years). .

On .ppllqun for Dulxn (ll ywn)
THE VALIDITY OF PATENTS,

The inexperionced purchaser of a patent does
not generally apprecinte the importance of having
Ita cluims exnmined, and thelr valldity and scope
defined by some person exporienced In such mat~
wrs, before parting with his money. It ls not un
asual for the nsslgnee, Just as ho 18 commenaoing
the manufucture of articles under his recently
purchased patent, to find that{tisan infringemont
upon somo proviously issued patent, and that he
bas not only made o worthless Investmont, but
that he {8 likely to get muleted in damagoes (f ho
nrooceods with his manufucture, Casesare con-
tuuully coming to our knowledge wherein partios
haye made purchases in good falth, and paid con-
siderable suws of money on the assuranoces of the
patontee and o mere glonce at the patont, pro-
suming that all that the drawing of the lnvention
showed was protectod by the clafms, when, in fact,
tho point covered was almost infinitesimal. An-
other manner in which purchasers are somotimes
decelved Is that the olaims, although broad enough
and worded properly to cover the Invention, con-
tain u siogle element proteoted by some prior
patent, which covers the very part in the now
muchine which s necessary to lnsure 168 eflicionoy.
The Howe sewlong maochine patent llustrates this.
It protected but little that any of the manufuos
turers cared to use, excopt the one small part
essontinl to gll sewing machines ; and all manu-

Srientific gmcrimn.

facturers had to pay Howe a royalty, and he do-
rived from that apparently trivial itom an lm-
mense income,

We therefore recommend any person who is
about to purchase a patent, or about to com-
mence the manufacture of any article undor a
license, to bhave the patent carcefully examined
by a competent party, and to have a resoarch
made In the Patent Ofico to see what the condl-
tion of the art was when the patent was lssued,
He should also see that the clalms are so worded
4s to cover all the inventor was entitled to when
his patent was issued; and it s still moro essen-
tial that he be informed whether It s an Infringe-
ment, as above suggested, or not. Parties desiring
to have such scarches made ean have them done
through the Sclientific American Patent Agenoy,
by giving the dato of the patent and stating the
nature of the informution desired. For further
information, address MUNN & €O,

37 Pank Row, New York.

Advertisements,

Inside Page, each Insertion - - - 73 conts a line.
Back Page, each lusertion - - - $1.00 a line.
Bngravings may Read advertisements at the same rate
per line, by meanurement, as the letter press. Adver-
tisemenis must de received al pudlication afice dx carly

ax Friday morning (o appear in next (avve.

FLEETWOOD SCROLL SAW,
ptchll)‘ adapted to the
k istic Work,

i"';?n:hl': wg‘«;ﬂ ALCOTTONY

¥ Every )llcmm- Werranted as re-
presented,” Price $10 to §15.

Send Stamp for kwnpllve(lrculu

and Hlastrated List o for
BRACKETS, mmbs. .ASELS.
FR 2, &c,
'l‘l!l'.\ll’ BRO'™S, M1 s,
&‘I mington, Del

NVALIDITY OF STATE LAWS
CONCERNING THE SALE OF PATENTS.

All laws of State legislatures that {nany manner Inter-
fere with the free sale of Patent rights, such as the re-
quu-ln of the agent or patentee to file coples of patent,
take licenses, procure certificates, comply with forms,
or which releaso the payee of ordipary motes of hand
given for %ncnu. bave n declared unconstitutional
apd vold the Unitea States Courts, All State
{ndze-. shieriffs, or other State officlals, who undertake
0 interfere with p.lenleu or thelr agents in the free
sale of patents, make thomselves Hable in damages and
other punishment. The declsfons of the United States
Courts on these points are given in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No.23. Price 10cents, Tobe
had at this office and of all newsdealers,

CENTENNIAL MILLS.

Harrison’s Standard Flouring

and Grinding

Excel all others In \lublnery Hall In the qnnnllty and
u oflournndm produced, and are ahead of the
0 per ml below any others In the

mu:n and others are |nrued to examine thelr pecu-
Uarities. Call on or addre

EDWARD HARRISON.
Post 39, Sec. E, No, 8, Machinery Hall, Philadelphia, Pa.

OW TO BUILD CHEAP BOATS, By Pad-
dlefast. A series of articles ahow!n how an
poerson may bufld a boat, with economy. article
acoom cd by drawio s and diagrams, wma mioute
dlrccr dlmonnlonn.
No. l T‘M Thre Douar Scow.—Directions for con-
struction, with 7 ulu trations. Contained in SCIE \Tl-
FIC AMERICAN SUPPLEMENT, No. 25. Price 10 ct

No. 2. The Five-Dollar Rou-lng SLuV —With full dl-
rections for construction. 13 fllustrations. Conulncd
in SCIENTIFIC AMERICAN SUPPLEMENT,

No. 3. A Fourteen-Doltar Safting SEUT—With 14 1-
lustration. l-ull dlrecuom ror connrucunn of boat,
center board, b etc. Contained In
;OCIF.}‘TIFIC AMERXLAN 8 PPLEMF\T No.2, Price

centa,

No. 4. A Twelve-Dollar Row Boat.—14 |llustrations.
[lustrates the construction of a ceful ribbed boat,
light welght., Showsthe method of sécuring good lines,
how to bend and arrange the ribs, dlmemtom of all the

arts, and directions for constructio: full Comalncd
i SCIENTIFIC AMERICAN bLPl’Ll’.\lb N

All the above numbers of Supploment to be hd at this
Ofce and of all News Dealers.

LECTRIC BURGLAR ALARMS, Hotel and Houso
Annunciators, Call Bells, Signaling Apparatus, Cheap
Teleg. Inat* -,Bnu §,0te. Tll. surm.\ Co.,Cleyeland, O,

S0LID WEALTH!

$600,000 IN GIFTS!

¥ Grandest Scheme ever Presented (0 the Public! &3

A FORTUNE FOR ONLY $12.[¢

THE KENTUCKY
CASH DISTRIBUTION COMPANY

authorized by a speclal act of the Kentuck ,uxl-lulum
for the benefit of the Public Schools o rankfort
will have the First of tholr serles of Grand )mwin " A
M&J(llt HALL, In the CITY OF K-
FORT "

THURSDAY, AUGUST 31, 1878,

on which oceasion lhv) will distribute to the tieket hold
ers the linmenso sum of

600,000!

Thon, P, Porter, l’.x-(lov Ky, Gon'l My
POSITIVELY NO POSTPONEMENT!

{ G 7 “ M),

l;::: dn:::ﬂ ;‘u. .“‘ 0 ??‘

One Girnng 5

§m~ Girung }
uo Girnng 'u
ne Grand

S0 n-h
100 Cuash
0 Jush
00 Cash
. ‘uuh

U ‘ 1
400,000

8( sk
10,000 ¢ l'lllll Hlun ol e
Total, 11,156 Gifts, All Cash........
S ‘lll::I OF TICKETS:
1016 tokata, 12 nl\rn. $6; Quarters Tiokots,
100 Tlokota, $300 Tickots, $500, & {
z . ‘T ),000 Tickets at %mm " M TR,
flon. E. H. Taylor, Mayor of Frankfort, the entire
board of City Counclimen, Hon, Alvin l)u\nll. late
Onfef Justicé of Kentuoky, and other distinguished
cltizons, together with such dislatercated persons se
tho tiekot holders present may designate, wlll superio-
tend the drawing.
Homittancos can be made by Expross, Draft, Post-
omMco \lm‘u-) order or Reglstercd Lotter, made pa nblc
1w KENTUCKY CASH Iilhlli‘l[l{ TION COJ ,
All communioatiogs, orders for
tons for Agonoies aguuhl ho addres d
Il()lt. R.'l‘!ﬂ
¥

G ."w‘?'"'“ Ko ni it

Genernl Eastern Agonts, 710 llrondwnr. N. ¥

lchu. snd uppllu-

109

ST I* ALT P U I\rIl =.
FIRST I'l(l?)ﬂ, VIENNA, PARIS, NEW YORK,
TIMORE, BOSTOR.
Bend for cltculur ul rvrrnl pulcnlml lmpmvmwnu

THE NORWALK IRON WORKS

Huulh \(or'nlk Lunn
<7 AND

ON CLUTCHES 2
VOLNEY W.MASON &

SLEVATORS.
At Centennial Extibition, Machinery Hall, D. 9, 6.

CO.PROV.R.I
Also nnnlnn:u lu Pump Annex,

\Vtml)“‘olnll SURFACE PLANERS $135.  Flaners
and Matchers, $3%, 8§, C. HILLS, 51 Courtland
streot, New York,

Lathes, Planers, Shagers Drills,

Gonr & lloll Cutters, &.c. E. GC Ln..\e\'nt N. J

S8 W CARPENTER

B ssrevesrasnsntarennn

MA\L‘I’AL!‘UKPII OF FIRST (L.\-\ TAPS AND
IV" ln-luckcl ll

Men to lunl Aml sell goods to

denlers. Nopeddilng. S50 &

munib, botel sl travellng exjwtincd

oald. Moxivon Maxvracremsa Co , Clncinnatl ublo

ORWICH University Sclentific and Military School,
Northoe |l Vt. Addrems Prof, (ll;\lﬂ.l'.\ DOLE,

STEAM ENGINES FOR SALE.

[ offer the following very superior Todd & Rafferty En-
ines for sale at urullf reduced prices: One 1833, one
AxIN (sawmlill), one 12x14, one 11224, one 10x34, one 9x20,

one 7x16, ono 5x10 on legs, one ulz. portable one #xi6,
double holsting; all first class and entirely new. Also
various alzes and Kinds of Bollers. I will also furnish

{fcations and estimates for all Kinds of rope and bag-
3“ mublnery. Send for dchnpavo dDrc,ulu.nd price.

w Barclay 5t., New York, or Paterson, N.J.

NEW, DEPARTURE.!’..".‘.‘.:

wesied In
O

e & & GRANT & Gos :{'c.“'u- -—’l{&:—"’.&"

Lehigh Emery Wheels.

Rumley & Co., &mcn Falls, say: ** Perfectly satixfied
lhc{ o beat have ever used.''—~LEHIGH VAL-
}'M}.RY \HILPL CO,, Welssport, Pa

EAGLE FOOT LATHES,

With Seroll and Clrcular Saw_ Attach-
mtnu. Slide Rest, Tools, &c. ; also Small
Engine Lathes, Metal Hand Planers, tc
Neatest designs, superior fnish.
cos. Our new Catalogue dncri
these and every tool nec (orlbo.un-
ateur or Arunn Send for
. L. CHASE & CO

®u & ﬂ‘ leem St. New York.

AMATEUR WORKERS

Can find everything they deaire {n

Rare and FancyWoods

And four books of
Beautiful Designs.

Send 8¢, stamp for our new and revised Catalogue and
price lst (uh edition, just Issued) to

GEO. W. READ & CO.
186 t0 200 Lewis St. foot 5th and &th Sts,, E.R,, X.T.

Boult's Patent

Reverse Motion

tuu Panels o}

design or

lty eof monld In

the solid wood

with neatnesa

and dllpnlch h
first

Shlpor Edﬁe
and Scro
Moulder

general

Dovetalling with

thick or thin

stulfs. Simple

§#™ Send for Pamphlet and
Sample of work,

B hmproved Solld Steel Cutters for
all Kinds of Varlety Moulders
mado to order, and warranted

by the
B. C. MACHINERY ?
uttle Creek, Mich,

IKON BRIDGE BUILDING—A complete de-

scription, with dimensions, working drawin, and

relpccuvu of Girard Ayenue Bridge, gh'hldclpg‘l.

Vith foundstions of len Ten cn avings.  Price S)

AMERI AN SUPPLEME %82 10' conta por 1?\1‘;}?10
3 cents per co

ad at this office, and of all news uronup o o

N. F. BURNHAM'S

1574 TURBINE

Water Wheel

Haa DISPLACED hundreds of other
Turbines, but HAS NEVER BEEN 1T-
SELF DISPLAC l' . Pamphlet Free,

\ Ilurnlum. York, Pa

P. BLAISDELL & 00..

Worcester, Muans,,

Manufacturers of the Blatsdell Patent Upeight Deill  ard
ollwr nul clnn \hwhlnl-l s Tools,

EPATNTIENT

OLD ROLLED

The fact that this nlmrnnu s l\ per ¢ont greator
strongth, & fdner fAnlah, and (s traer to gage, than any
other In use, renders It undoubte dly the most veonomical
Wo nro nlnn the sole manufaotiurors of the CRLENRATED
Conrinn' Pat. CourLinag, and furalsh Palleys, llnnmm\.

oto,, of the 108 APProved stylos rioe LA |
q-pl]cullon Lo ok 1) MH: I"A ll"ﬂ‘ ““\d' e
{an 24 and Ard Avenuon, I‘Iunhnmh. s,
150 8. Canal Streot, Chicago, 11,
Ewstooks of thin -lmllluu {1 -lurn nd for sale by
1's'vn‘ r;l A8 ) h.\ I'J 5 lql:lull Masn.
O, amibors 8t N, Y,
PIERCE & \m,u ING, Milwaukoo, Wla,

© adny at home. Agonts wanted. Outit Ang
v\‘ﬁl ) lnrm- free, TRUE t(o . A‘uImuln l;'t'lltw."d

TRPARE THE OROTON & SAVE ™ ‘ s‘!)ﬂ‘l‘.—

Driven or Tube Wells

unmho% to lula anu m-al. ISI(‘"K?" & nd ma owaod

.t«v YDRE aterst, N,
wnucommhhn patent for Green's Amorican Driven Well,

—

T REVERSIBLE
HOISTING ENGINE

FOR ALL PURPORES.
Wl . siwple, durable, and effective. &1
LIDGEIEWDOD M’ F'G CO. , 165 Pear! 8L, N.X

& () 00 SCREW-CUTTING FOOT LATHES—
\-)() Yoot Drill Presses, Send for Circalar to
H. L. SHEVARD, (lntlnla(l 0.

ANUFACTURERS AND PATENTEES hav

ln useful articlon, sultable for the Hardware Trade

uu -lr- rin nld m manufacture and introdoce the ume
address I, F HATT, care PraTT & Uo., Buffalo, N.¥.
Small samples umy be sent, samne Lo be retmrnad If deolnd.

llm.\ CLANING MACHINES A SPECIALTY.
“llITl f)\lll & CO., Mt ™, “urculrr, )lnu

OTIS’ sidhizesy

oT & CO.
No. 348 BROADWAY, w!xh M”.t

\IA(‘I"\F!(Y OF IMPROVED STYLES POR
VA ‘making SHINGLES, HEADING, snd STAVES:
also GUAGE LATHES for TURNING "A\DLEQ Eole
makers of Lawa Pat, Shingle and Heading Sawing Ma-
chine. Address TREVOR & CO., Lockport, N. X,

UNCHING For the Bewt snd Chenps
S PALKER PRESS CO..

DROP PRESSES, Sistacerows, Conx-

D LOSSOM ROCK, HARBOR OF SBAN FRANCISCO.
) l‘ull Account of its Removal, Method and Cost. By
Col. 1B, 8. Willlamson. With 25 {llustrations, dlagrams,
&c. Presenting valuable Informstion for en neers.
Price 10 cents. Louulned {n SCIENTIFIC AMERICAN
SUPPLEMENT, No. 2. To be had at this Office and of

nll \twn l)rnltr-
BRADFORD MILLCO,
Huccessors 1o Jea Bradiurd & Con

MANUFACTURERS OF

French Buhr Millstones,
| Portabls Corn & Flour Mills,

Smut Machines, ete.
Alse, dealers (o Bolting Cioths and
Geseral MUl Fursiabiog.
L 108'W, 24 82,
CINCINNATI O,
— JRLSwewars, Pres. W. R Duclap See,
c,rrnu.s-uu‘l SENT ON APPLICATION.

Ol'\DRY & MACHINE SHOP FOR SALE—
Wishing to remove to my Farm, I will Sell my Foun-
dry and Machine Shop at - Iov alru . _Address
RYAN, Sodus, N. Y.

F\\C\ CARM new styies, with name, 100 -
25 pa USTED, Nasssn, Renss. Cor, N -

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &e.
Send for Catalogue. DAVID W. POND, Successor to

LUCIUS W. POND, ‘Worcester, Mass,
per day at home. Sampiea worth #1

$5 t'o $2 free. StiNsox & Co., Portiand, Me.

&m 11

\unn Tools of all k!nd.l also GEAR WHEELS, parta
of MODELS, and materials of all kinds. (‘uﬁnm of

Small Lathes, Engines, Siide Resta, &c. Catalogues free.
GOODNOW &

GHTMAN, 235 Cornhili, Boston, Mass.

Stubs’ Files, Tools & Steel.

Mschinista® Fine Tooll. Jewelers® snd

ps R
Drills, Files, and small Tools of ali kinds,
for amateurs or practical workmen. Hu
berts' French Emery Paper, Grobet's
Swiss Flles, Brucket Saws, ete. Agent
for the Almond Drill Chuck. Best and
cheapest {n the ma;\;\t l;rllcr $5.00,

105 Fulton

A A WEEK to Agents, Old & Young, Male &
™ ¢  mae,in mmmmm Terms & OUTFIT H-ER.
Address P. 0. VICKERY & CO., Augusta, Me.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphls, and 79 Liberty St., New York.
Price lists and pamphlets on application.

BLAKE'S PATENT
Stone and Ore Breaker

(mn- all hnnl and llrmlc Subatances to
ny required size, Alw, any kind of

hm\x for Roaps and for CONORETE, &0,

Address BLAKE CRUSHER CO.

N\ ew York.

New Haven,

The HOADLE Y
PORTABLE STEAM ENGINE,

WITH AUTOMATlGAL CUT-OFF REGULATOR
AND BALANCED VALVE

THE a:sr. MOST ECONOMICAL ENGINE MADE
Thed.C, NOMJI.EY 00. LAWRENCE MASS.

BYATE WHAAR YOU SAW THIS

\/ ELOUIPEDE Alll(ll\(ﬂs‘.‘* OF Ll(ill'l‘ CUN-

siruetion, fast speod, Worked by hand eranks,
also oy foot croaalon. tliusteatod in SN It 'l Q
IMCAN HUPPYLEMENT No, o, 10 be nad st this o o
ana of all news agents, Prico 10 canta,

A MONTY- ~AROTA -uman curv-
$250;t‘u‘n ¥ ul-‘ululnou l\\\llﬂrflbll and ﬂrl-
Artioulars sent fr
WORTH &« :l‘ AN

Ny Loula,

OW TO MAKE SPIRAL SPRINGS, u}
Joshiuw I(mn With threo engravings of the tools
Which are mu l{nmm 0y n il umulelo flrll direations

for worklu ludiog Hardoning sod Tem
10 oents, Contalned fn Baienrirc xlll'u‘e‘r:'ln‘v l'vlan

MEXNT No. %, To be had at this
Btores throunghont the countrv. ey ."

],!/\ RVARD UNIVI Kllﬂl'l‘\' DKN'I’AL
une

. RONOOL, l’hn next

or the now r'( &‘ﬂ‘{ﬂ?“,&' :mr ::;Iloul h“'#)‘
IRTT, with a roc« f one week at O Dristmas and anothor
in Fobruary. Tnn feaching I8 conseeutive ¢ roun l

pourse of {wo yoars, th
bnluf ropoated )l lllc'uole.‘ Fl::,t.“(?:l:'tll'nm o pear T
tdentical with « u of the l.r u lluﬂ«i ‘:rlms

el ‘:.':'.'“\,.r":nsmﬁ gt .,3

mont Streaf, Ikmon.

i
|
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Advertisements,
BackPpres = - -2 - - v - gLo0mlne

Engrarvings may Aead adrertisesmenis of the same rate
ver Nne, by mearurement. ar the letter prov. Ad-
rertisements must M received af pudlication afice as
varly as Priday morning 10 appear (s next (aave,

Prices down, down.

Never were so low before for

Waltham Watches.

OUR REDUCED PRICE-LIST NOW READY,

We continue to send single Watches by Express to
any place, no matter how remote, with bill to collect on
dedivery, with privliege to the purchaser to open the
package and examine the Wateh before paying, and
with no obdigation to take it unless (t is perfectly satis-

factory.

* Write for the Price-List, which ts sent free to all.

S Mention w your letter or FPostal Cord that adrer-
Deement 0Gs seen in Scimntific American, Address

HOWARD & CO,

No. 222 Fifth Avenue, New York.

Cnmmnn Sense Rockers aml Chalrs.

Public or
Pﬂuxr xm lboon or Plazta,
sho-:‘)‘a be wit out some of my

or Old Po m

omrort, and you
will fnd Rest.

Scientific Ddmerican,

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BDEST AND CHEAPEST MADE.
HOWARD IRON WORKS,

flalo, N. ¥
¥ Send for Catalogue. _4? .

hold Patents covering auxiliary or -upplrmcnun Steam
Jets for ralsing waler to start Injectors, and shall
RN %! prosecute all those who Infringe sald patents

elt lllIfl(‘lIl" N wllln! or using the sald
nnltnu-d venlluu- Our Hirtdog Injectors are the only
ones an\r of ralsing water tmm A depthof 18 to B
feet and foretng It lnm the baile

NATHAN & nmc\ FUS
108 l.lhcr(y Mrt‘tl New York.

4 OR SALE—A Valuable anm, ln whole or

part, forronovating Black Crape l.ncu &0, , which
makes them superfor to new, Addross A, J. SHRIVER,
No, n' r-l l-n) otto NI . I\nlllumrc. Md,

T IITIL*J YROUGHT)

111

BeAamS & GIRDERS |

’l‘lu-. UNION IRON MILLS, Pittsburgh, Pu.—
The attontion of Englneors lnd Architocts is callod
Beams and Girders (pat-
pound welds between the stem
flanges, which hnrepm"d #0 objectionable {n the old
modr o!mmuhﬂunu are entirelyavolded,
pared to furnish all
obtalned elsewbere. For descriptive Ul
Carnegle Brothers & Co.,Unlon [ron )lll '

TE
td’gunh.h

“1 b?l Roofing, with the Improved White Asbestos
re 'roof t,o-un@ for steep orfiat Roofs In all climates.
Axl ting, for old 5.

£ Send stamp for 11 ed
Price List to

F. A. SINCLAIR,
Mottville, N, Y.

To Engineers—A Valuable Investment.

¥Yor Sale and to Rent—The Onnd Raplds Iron Works

Grand Bapids, Mich. (established 180); witk Water -ml

Steam Power, Nuhuu and Tools of the best descrt

tion, Valaable Stock of Patterns, Botler Shop, iueune
., Blackemith's Shop, Foundry, and other Bulldings.

T TR R Bameipar

nterest with 3 § ergetic Prine
ﬁwon‘rn rww:

[ESTABLISHED 1846.]

Mum & Co.'s Patent Offces.

The Oldest Agency for Soliciting Patents in the
United States,

—

THIRTY YEARS' EXPERIENCE.

MORE PATENTS lave been secured through this
agency, st hote sad adrosd, than through say other io
the world.

They employ sa thelr & corps of the most ex-

d men a8 Y, spocification writers, and
muucnb-uoud many of whom bave been
selected from the ranks of the Patent Office.

SIXTY THOUSAND taventors have svalled them-
selves of Munn & Co.'s services Is examising thelr in-
ventions s5d procerisg thelr patenta.

MUNN & CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, coufer with inventors, prepare drawifigs, spe-
ciSestions, and sasiguments, sttond to filing spplications

2 the Patent Office, paying the government fees, and
walch esch case step by step while peading before the ex-
sminer. Tuls ls done througb thelr branch office, corner
F and th streeta, Washington., They also prepare sod
file caveata, proocure deslgn patents, trademarks, and re-
{msaen, attond to rejected cases (prepared by the inventor
or other sttorneys), procure copyrights, sttend to inter-

erenoes, give writtes opinlons on matters of infringe-
ment, furnish coples of patents, and, 1o fact, sttend to
every braoch of patent busisess both s this and In for-
eigs countries,

A special notice s made in the BCIENTIFIC AMERI-
CAN of all lnventions pstanted trough this ageney, with
the aame snd residence of the patentes. Patents are of-
ten sold, is part or whole, 10 persons sttracted (o the In-
vestion by ssch notice.

Patents obtained In Csnads, England, Franecs,Belgtam,
Germasny, Busls, Prasis, Spals, Portagal, the Brittsh
Coloutes, and all other countries where patents are
granted, st prices greatly reduced from former rates,
Send tor pamphiet partaining specially to toreiyn patents,
which states the cost, ttme granted and the requirements
or esch counury

Coplen of Patents,

Persons dmiring soy patent issued from 188 to Novem-
ber 3%, 17, ean be supplied with ofMelal coples at rea-
souable cost, the price depending upon he extent of
drawings» and length of specifications,

Any petent lesued since November 77, 1M, ot which

me the Patent Ofice commenced printing the drawings
sod speciScations, may be bad by remitting to this of~

fee i

A copy of the clalme of sny patent lasued since 150 will
e furnished for 01

When ardering coples, plenses 1o
sbove, and scate namne of pateties, title of Investion,

remit for the same a0

od fall directions for
A band-

obtalning United Seates
somely bound lefervace Book, K1t adges, contalne 1 ¥

patents sent free

peges sod many cagraviags and tabies Iimportant to every
potentee std mechanic, and 14 & uaeful handbook of ref-
erence for averybody. Price 3 cents, alled free

Address
MUNN & C0,
Publiishiars BULENTIFIC AMERICAN,
37 Park How, N. Y,
praxon Orrios-Uorner ¥ and 7tk Streots, Wab-

agton D. C,

Asbestos

Asbeston I!: f(}oalﬂ.] or wood 'ol;k &e. :
“ ”l(‘nc lln:rrd(ﬁ?u'ur nﬂ"
H%u #1;-. ermin-Froof 1

plied by N cles are sr:u tor m’ﬁn mﬂy :g—
one.
H. W.JOHNS 87 Maiden Lm'.

n_
¥

THE HEALD & SIS C’O
Patent Centrifu

VO l‘l‘lCAL & HO

'I'AL.

Firet Pr ud New
tm

Perfect mtiafaction chupea.aunplm.
most eflicient in use, for
mu% thn” Oolu‘dnu m udtor use in
Tebrou B U AT
w,for , ete. .
teek‘lu ur 1, h erences 1o sctual

h !I . class testimony. A

, SISCO & CO. Baldwinsville, N, ¥,

ASKELL'S THREE CYLINDER PUMP-

Hand or Power, Cheaper than a Steam anp

11 outwear a totary Pump—do more work, with leas

power, than any othér pump. Not liable Lo get out of

order, Any blacksmith ean repalr it, Adapted to any
kind of hns work. Send for Circular,

CHASE MACHINE COMPANY, Doston, Mass,

TO INVENTORS
AND MANUFACTURERS

The s Eshditien of the Ameriran Ireiiinie will opwn Sep-
Wmter 0ih . Machmery will be recerved afer Auguet Jin, otber
afer A ;. n—-l.-w»col.-uahw
ruy-a 7 p_tso,:-ll.ntkm * besersl Segw

PERFECT
NEWSPAPER FILE.

-—_o —
loch Patent File, for preserving newspapers
m‘ p-nrlm. bas been recently l-wovd’
and price reduced 10 the SCIENTIFIO AN~
EXICAN and SCIENTIFIC A-nncu SUrrLEx cubc

supplied for the iow price of §1 5 by mall, or 25 at the
ch of this g A n-crlpuon

board -!du
actentiil” RNerl AR, b W rlemury or
every one who wishes Lo preserye the pape:

MUNN & CO,
Publishors SCIENTIFIO AMERICAN

DOWN TO $8.00.

The ** Danbury'' Drill Chuck—the **old rellable,**
sreatly mproved. now-llulldcumoﬂ Jawa strengih-

[AUuGUST 12, 1876

The Scientific American
REFERENCE BOOK.

A Bound Book of 144 Pages, for 25c.

On recelpt of 25 conts, we send by mall, post pald,

copy of a bandsome 1ittle bound volume entitled the Sc1-
EXTIFIO AMEmioax Rerzzpxce Boox, conialning 1M
r‘fl fllosrsted with engravings, and forming one of

he cheapest and most valgable books of condensed re-

fcrrncr nrr printed, Among it contents are:

The Census of the United States, by States,
‘l'rrrllurlrn and Counties, in fulishowing also the area
of the several States,

2. Table of Occupntions.—Showing the principal oc-
cupations of the people of the United States, and the
number of persons engaged In each occupation, Com-
plied from the last Census

Tuble ar (ities having over 10,000 inhabitants—~Com-
pHcd from the last Census,

f ntont l nwy of the United States In full,
“Ilh Mrootions 10w to Obtaln Patents, Ofielnl Rules
Conta, ete,; Forms for Applications for Patenta and
Cavents; Forma for Assignments, In wholo and part;
llu-ncn Stato, Town, County, and Shop Rights| Di-
rections How to Introduce and Sell Inventions ; (.rn- ral

Principles applicable to Infringements; Synopais of the

Patent Laws of Forelgn Countries, Costs, Frocedure,
Rights of Employers and Employecs in respect to In-
ventions; State Laws concerning Patents.

4. Ull|ll' 18 nlcu'l‘rtde“nrk Ilrwlnlm(lon. Whow-
1ok th % Mark in full, with Directions for
l(enhlorlnn Trate Marks, Costs, oto,

5. Unml Stutes Co ght Law for Labels, In
full. ith Directions, grp'cnm ete. ”

6. The l‘rl-fl nl Mechanical Movements. De-
scribed and lllunlnlcd by 1% small 4 s, of great
value to Inventors and igners of Mechanism,

7. Geometry, as Applied to Practical Purposes. With
flustrations,

S. The Modern Steam Engine.—~With engraviog,
showing all the parts, names, elc and s brief history
of mr Invention and Progress of Steam Power

forse Power.—Stmple and plain rules for Caleu-
In'lln’ the Horse Fower of Steam Engioes and Streams
of Water,

10, Kuots,~Present! eum\lnT- of & different
kindw of Hopc Kunots, 'mh explanations as to tylng,
“ Tables of “’elqn- and Mcn-urel.—'rroy

Wolght; Apolhocu-len Velght; Avolrdu or Com-

moml enm. anch“ei Uts; Unl Bt uuﬁund-
ard; rx' easure; Cuble Measure;
Liquid eunrv. nch Square Measure; French

Cu lc. or Solld Menun: Measuring Land by Welght,
with anﬁ:uvlnx of " a section of the English and a sec-
tion of French mle, of equal length
12. Vn nghlo Tab L
(1] le of the Velocity and Fore» of the Wind,
(2) Table of the Specific Gravity and Welght per Cu~
Plewoox :&d Cuble Inch, of the principal substancos used
0 the
(8) Table of the Heat-Conducting Power of various
Metals and othor Solids and Liquids.
4)  Table of the Mineral Constituents absorbed or
by different crops.
(3) Table of Steam Pressures and Temperatures,
(6) Table of u.e Eaecu of Heat upon various hodles,
melting polnts, et

1 ormation.—F -
13. uﬁtl“' R ‘orce of hm

engines, bollers, pmpeucmbocu ﬁ:.

p:f'uun of; % 'l'ndn‘hpcr. Conmnan of

various Substances ; Friction, how roduee&ud Rules

for Calculation; bpecue cat ; Specific

gnvuy of uquldn. Solids, Alr, and Gases; Gunpow-
Pressu t, and Horse ; Copying Ink,

re, H

m:u";‘):'u‘tu m-uw Light-
o er, mot) 3
nlog and Lightain hodb—vﬂmbleln!om;\'une
nage E. ; Amount ¢f At present

\'lelded from Coal by Bm snd—lu veloelty

and action; Liguld Glu IMI‘v alueof Bralns;

Properties of Charcosl; ht of Waves; Speed of

Electric Spark, ete, anu.b o Recipes,

The SCIENTII'IL AulmlCAN IRI}I;ERBNCE BOOK.
Price onl eunu. oOws ents {n all
parts of the count: or lho undersigned. Sent by

mall on recelpt of

MUNN & CO., Publishers,

Scientific American Ofice,
37 Park Row, New York.

TeeeaE .

and Shaped Dl-mond c.rboa Polnn. lndnpea-ule lor
Truelng Emery Wheel
and Paper Calender Goller- IMII nl. "\Anlu. Iouldl
and sawing stone. J. DICKINSON, 64 Nassau St ;’

lOl-ooixmmu STEAM BOILER & rm

COVERING

WITH “AXIRR SPACEY l BOV lN'l‘.
H.vr 10 to W per ¢ l. CIM HPIN
‘0oL K., pth Bt T N s, Mo.

WHIPP L E'S
Patent Door Knob

Awnrded a Bronzo Modal at the Amerioan Instituto Falr

ened 100 por uml Always best—now Hest and Ch
All Mar nd Machinery Stores sell them. “The
HULL & “ LLDEN CO., lnuuncmrtn. Dnnbury.(oun

W. C. DUYCKINCK,

InronrER, MANUFACTURER, AND DEALER IN

Railway, Machmlsts and En:

gineers' Supplles.

50 and 32 JOHN STREET,
P. 0. Box 01 nxw \ulll

MAOBIN’BRY

ON & o R R
Cold Rolled Shafnngu 2l

HANGERS, FPULLEYN, COUFLINGS l"lT
&c, Beud for Hlastrated Catslogue snd Prioe L
GEOMRGE PLACE,
Gaperal Agont for the TANITE OO N BOLID EMERY
WHEELS A} l) I-Nl’ll\ lll(l"l)l\l) MACHINERY
1 Chambers & 108 Moade Me ., N, )' ‘IU

l{imvlu« TANNATE OF BODA BOILER
MALE FREVENTIVE,
JOB. G, BOUKES & CO., Madison, lad
W Band for book an Boller Incrustation
JOUARDUR FATENT UNIVERSAL BCOEN
D THIC MILLA-For grinding Bones, Ores, Sand, ma
recibies, Fire ( Iy O.u; . ske, Feed, Corn,
Corn and Cob, Tobacon, Raufl, Bager, Salls, Moots,
Cotsanut, ¥ .nni Asheston, Micn,

elc u.‘l AYET CAMS ramd l( other mille
Ala Pring .y e, lu‘l Niacking, #t0
mn\ A THOMBOX, surosmsor 1o JAMES BOGA N
DUS, corner of White and Kim Bea, . New Yors
.
Wood-Working Machinery,
Such s Woodworth Maaing, Tongueing, and Urooving
Machines, Duniei's I ., Wiehardson's Matent Im
proved Tenon Machines, Mortistug, Monldiog, and Ne-
Baw Machines, ana Wood-Working Machinery gene-
mily Mu.uhrmrnll
IFI(II% RUGO & MICHARDBON,
v.munmr, Sireet, Worcestor, Mass,
(Mhop formerly cocupled by K BALL & OO, )

or ma The Judgessay: ** We considor Ihll mothod of
ot m:uua Yor the pnmxnm. Visies the use

nlnﬁ?:"oaﬂun l' o A nnhua .nll
C

i %'H rAuxua

PA.N"
den, Conn. ., or 91 s, N,

Niagara
SteamPumpWorks

EsvanLisnzn 150,
CHARLES B HARDICK,
No,. 23 Adams Streen
BROOKLYN, N, Y.

Diamond Solid Emery Wheels.

PRIOR—6 2 Rxl, 83,301 12x1 K, 0850 Mixd, §10.50;
n'u"‘u ! lm by, Hina, 042, ANl 'other sizes st ,-ro-
portlonate e Tk rnll‘nl free from gias

Are the best Holld merrw’“‘ Dive V}E&““Pn}:

iy e wor. " Aodross AMICAN T

(( hmmumlnl. "

Portland and Keene's Cement.
Yrom lm m-ct L'mb&l’b"v: f‘unnn b Po:‘-nlq“ e
A I‘nrm-l ncllu on Lomu:. nE |' .;t‘cl;ru

The Tanite Co, Co.,

STROUDSBURG, PA
EMERY WHEELS&GRINDERS

‘Machinists’ Tools,

New and Inrroven Parresss,
Send for now llustrated catalogu

Lathes, Planers, Drills, &e,
NEW HMAVEN MANU l’.\( TURING €0,
g New ll-"l. Lm
m. ’NI'I,J(S .)'ll '\l‘lon g & (0'."
1 1 A can 0 00)
Implaments, Wholesale and Export Hardwars qon vy
chinery Merchants, Est'd 1865,
____LONDON, }vnu\x- and lll‘llll\ (,m‘"

PORTLAND CEMENT

ROMAN & KEENE'S, For Walks, Clsterns, -
tons, Stables, Cellare, Bridgos, l!ucr\n!n llrewery;:ndlz
e mll 10 cents for Practical Treatise on Cements,
l,. ERCHANT Ar Co., 76 South St. New York,

b Putnbunonadadontd ol S0l

H l-. C P.!\TEA'\'IAL INTERNATIONAL EX
HIBITION OF 186, —~The full History and
of the Exhibition, maps of the grounds. engravings of
the bulldings, news and sccounts of all the most noumg
nb eota, are glven woekly in the SCIENTIFIC AMERI-
N SUPPLEMENT, erms, 35 for the year; single co-
p!r. 10 ey, To Lo had at this mhce and of all news sgenta,
All the back numbers, from the commencement on Jag-
uary 1, 15796, can be had. Those who destre 1o possess 3
tom mr mld -rlggl%l&mn&mslée{gm of the Ccm
witlon a ve the NTIFIC AMER].
CA\ H JPPLEMEN

xx%?-’ﬂﬁ'ﬂ‘.m BEST it 0&E

MURRILL & KEIZER, 44 Holliday St., Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, FRANELI, V. Pres’t.  J. I ALLEN, Presl
J. B. PIERCE, Sex'y.

NOYE'S ~

Mill Furnishing Works
t‘N the Imﬂ Unlted

I
Mills, Smut Mlm kenu.

'“'"'“"""m'; 7"#«1\1%.. Y.

SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER

IN TEE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1576, & new volume commenced. It will continue
to be the aim of the publishors to render the oo
tents of the new volume more attmetive and use-
ful than any of ita predecessors,

70 the Mechanic and Manyfacturer

No person engaged in any of the mechanical pur
suits should think of doing without the SCrex-
TIFIO AMERICAN, Every numbor contains from
glx to ton engravings of now maohines und inven-
tions which cannot be found {n any other publica-
tion.

The SCTENTIFIC AMERICAN s devoted to the
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interosts of Popular Sclence, the Mechanic Arts,
uablo and instructive not only in the Workshop
contains hundreds of Notes, Receipts, and Suggos
TERMS OF SUBSCRIPTION — POSTAGE
One copy Bolontific Amerioan, six months
Solentitio Amerioan Bupplomm\, both
A wookly paper, uniform (o size with tho SCOEN-
and elaborate treatises on overy brunch of Eclence
somoely phm shoets,  Price, $5.00 per snnum
Addros all Jotters and mmm- or-
37 PARK ROW, NEW YORK.

Manufsotures, Inventions, Agnculture,Commerce
and Manufactory, but also in the Houschold, the
tions and Advice, by Practical Writers, for Work-
PAID BY US,
One copy Sclontifio Amerioan, three wonths .1 g
for ono yoar, post-Pald.......corsssesies 100
TIrio AMMIHOAK, but & distinet publioation. It
and Moehanios, by eminent writers, at home snd
Singlo coples 10 conta.
» | dors and drafts payable to
ho “ Bolentifio "‘FM &‘

and the industrial pursults gonerally; and it ls val-
Library, and the Reading Room. Each volume
ing Mon and BEmployers, in all the various arts
Onoe copy Belentific Amorican, ono yoar
One oopy Soloutio Amorioan knd one copy
The Sclentifie A-u-lo.- Supplement.

ins working drawings of engluoeoring works,
abroad. An lllustrated cover protoots the hand

Remit by postal order, draft, or
MUNN & CO
L




